WO 2008/ 155022PCT1EP20081004459 1 Pyrrole derivatives as P2Y12 antagoni sts
The present invention relates to conpounds of the fornula I, RL2R13 R5 E
fRA O\N)K ,B -D 5in which Rl; R2; R3; R4; R5; R6; R7; R8; RO; R10; R11;
R12; RI13;WA2EIS¥RZnd E have the nmeani ngs indi cated bBFBERFZOHE44EEnpounds of
the fornmula | are val uabl e pharmacol odi cally active conpounds. They exhi bit
a strong anti-aggregating effect on platelets and thus an anti- thronbotic
effect and are suitable e.g. for the therapy and prophyl axis of

cardi o-vascul ar disorders |ike thronboenbolic diseases or restenoses. They
are reversible antagonists of the 10pl atel et ADP receptor P2Y12, and can in
gener al tions. in which an undesired activation of the

pl at el et #EégB@P8%F8FSE§Q 'V%KBP%sent or for the cure or prevention of
which an inhibition of the platelet ADP receptor P2Y12 is intended. The

i nvent i Oﬁ"héerEQﬁfnq%ﬁnF&ét@éﬁ%o%ﬁc%?ﬁﬁﬁé%%nutm the preparation of conpounds
of the formula elr use, in particular as active ingredients in
pharmaceutical s, and phar ma®é@dti cafR'gr &ar at Sohs 15conprising them
Background of the inver#ian In i ndus N ized world thronbotic

conpl i cati onsRareEqQne wRj or Ecalse Bfh. Exanpl es of conditions
associ ated with pat ol t us for¥maq on includg deep vein

20t hr onbosi s, venoys erigd tdypordgpenbaks sm t hronbophl ebiti s,
coronary and cerBBral arterial thronb05|s, cerebral enbolism rena
enbol i sm and pul nonary olism dissem nated intravascul ar coagul ati on,
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actlﬁétléﬁmWﬁwm%w@ts which normally circulate freely in the vasculature
and ot her cells, accunulate at the site of a vessel injury to forma

t hr ombus B%@Qgrgu% oy L lnqte)gt%npl atelets to the

in the industriatized world thrombotic complications are one of the major causes of death.
Examples of conditions associated with pathological thrombus formation include deep vein

20  thrombosis, venous and arterial thromboembolism, thrombophlebitis, coronary and cerebral
arterial thrombosis, cerebral embolism, renal embolism and pulmonary embolism,
disseminated intravascular coagulation, iransient 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

25  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 restenctic complications could occur.

Platelet adhesion and aggregation piay a critical role in these intravascular thrombotic evenis.
30 Platelets can be activated by mediators released from circulating cells and damaged
endothelial celis lining the vessel or by exposed subendothelial matrix molecules such as



5devel opi ng thronbus. During this process, thronbi can grow to a sufficient
size to partly or conpletely block arterial blood vessels. In veins thronbi
can also formin areas of stasis or slow blood flow. These venous thronbi
can creat WemwhHlssozzhat travel through the circul at ory mystremssaasd hey
easily detach portions of thenselves. Fhese traveling enboli can bl ock

ot her vessels, such as pul nonary or coronary 1Oarteries, which can result
in the above nmentioned pathol ogi cal outconmes such as pul nonary or coronary
enbolism In summary, for venous thronbi, norbidity and nortality arise
primarily after enbolization or distant bl ockade of vessels, whereas
arterial thronbi cause serious pathol ogical conditions by |ocal blockade.
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(PI3K), s secretion of other nediators, and platelet
aggregati%ﬁ&?&éﬁ%gﬁsﬁﬂai er, et al. Thronb. Haenost. (2001), 85: 341-348).
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et al., JrogBssion of aredisitthromb00B)atiod (8aifraddBet40 6Fhromis HERRH a8 Buss R %er al
reports U~ ndi Ly..on .1 ndir i Ng. ic inhibitors of

ADP- depen eh%aob?%?ﬁ’g!atéag%@g’gt ?%%%?%gtﬁig%o@v)}gtﬂ?ﬁ)hr onbotic activity. The
oral 147 active thienopyridines, ticlopidine and cl opi dogrel, react

'Coxalb'e nt |L}po)ﬂ:ia&th_a1lidﬂ1&ay_|?3?(db3 aF&ﬁgfébQ{ absad_ bﬂabg!eﬁéﬁld ih%n]?dhiﬁ\{ijquiy ?ét’i)é%smd@o&%é@{a@l et

i nhi biti vi.vo. al so_inhi bit bindjng of radiol abele recept or
agoni st (Z)D% r‘ﬁ%‘%ﬁ? I t%{%‘facs 8‘3%%35?56@9'{535?{"8] éﬁ%@ﬁ%@[’%" s FPERtBE LT Usivgs dfRier

ADP- deperfdiiinduced piatsief Sanregatien isdfiggere@ vy dnbindiaeivost specio @)roteB4ouBdl - 896) .

Bryant etregbtord 346t dnA8B 825 £REMMBROHH RRR 3RBIetd P3G QRE POV P@FJ ne
hi Bi'tion 6f the platel et

derivatives 'Tlﬂs/é ul as antlthronbotlcb%gents vi a 1 nhi i (

ADP ce\é’f“&l".g PSFTGRTPIRE indyices\Rh5ien LORSEOMY CysiRperad anastlialign of \Weerier0 77851
di scl ose signhlinglpetheagieniclv ag inflesanamebbilizatigtl b iotraBRs3-(AT bewagonde deri vati ves
as P2Y12 jphinkihd I—Qq.}g? bgsi [ f [ P2Y12 gni st s,

whi ch antagg%r??ze&[d%ea ef %Q{iz%}f Qghggﬁaenﬁ%&g&%ﬁg Og(é{hfet/%e%%gﬁsew:d?&%%ﬁ recept or,
it is dedPPEgrtian{Paioelagien shak Hyemb sTasmerts GORRVES: BHT-BHE rAdidatianbrgBBus
propert i essult§ @rhd rRsiLBNER oShaRipldididts b ﬂétﬂ&ﬂﬂmaﬂﬂgxiéiing%Tate@éi@g@@éﬁ% ijVi t%

vers ot.her. .. { agoni sm or_ant agoni sm.i s t 1ntended. There
o ot AT O R A AR e O BBV saffe Rt . whi ch
are ef f eGP#RpcChAMAE angindtiatiereofdoeneaatipdvant ages as wel | . The present invention

sat i sfi eRchiaforbianerPIVeSEsedr (REOMIHD & RAUSRKS PIROUN &P 188 BBPad gprmul a |,
whi ch exngh%‘ b;&é&r EZYth.gg%]ago I SW acti w% and are favorabl e agents
with hi ghh 2B o0 aliad fq nhioi BR)W( YPRSSand aelyatign pidtisK. Ackitien pfs provi ded
a conpour@Ycfis feavired|fer plafe!dRE2E81RINRDREta R YiorRif pidtBetRBdreGhtys (Gachet,

35 Thromb. Haemost. (2001), 86, 222-232: Andre, et al., J. Clin. invest., (2003), 112, 398-406).



"1?1R11 RIO ROR8 R2 R3wherein Rl is 1)hydrogen atom 2) -(Cl-C8)-alkyl,

3) -(C0-C4)-al kyl ene-(C3-CB) -cycl oal kyl, wherein cycloal kyl is
unsubstituted or nono-, di- or trisubstituted i ndependently of one anot her
by hal ogen, 4) -(CO- CA) al kyl ene- (C5-Cl4)-aryl, and wherein aryl is
unsubstituted or mono-, di- or trisubstituted |ndependently of one anot her
by R15, or 5) -(CD-C4)-aIkerne het erocydyl, wherein heterocyclyl is nobno
or bicyclic and contains 3 to 15 ring carbon atons and wherein one or nore
of the ring carbon atons are replaced by 1, 2, 3 or 4 heteroatons chosen
fromnitrogen, sulfur or oxygen, and wherein said heterocyclyl is

unsubst i tﬂe?@ar@%e\@ﬂf‘r%pmrtsdébouﬁisreh{y'oﬂhﬁr‘i‘é&g%&tﬁ% 55’@‘8&%8“@' ent I#A% one anot her

by R14; a coval ent

1) hydr ogeFPERdsH Riteist paregation whighshpw antfrpmbatic activity C8) - al kyI 2) CF3 or 3)
E% gg - Hleloydiig aetivEXr@nofBib6s, tiRépitive Addviskiears re&alabva?e)m &:@lm@&)zvgggyg) 3)
-(C3-C8) - r@ééé\/clrgf]:ﬁ ?qtgéf‘gx %gﬁfff} ]amgtc%}’bcﬁ%'l ‘B@f?—fﬂ%ﬁy piso g\g%éépgﬂgf’f om oxygen

at om or Ma@mla gpd ADPatantar @gonist @rmethyithiogdancsine At diph@ighatBtd wdtpiatscamval ent

bond, 2) otdr RbP-dependent events (Savi, et al., Thromb Haemost. (2000), 84: 891-896).

Bryant et al. (WO 2002/098856 and WO2004/052356) disclose guinoline derivatives, useful as
antithrombotic agents via inhibition of the platelet ADP receptor. Watanuki et al.
WGO2005/000871 and Koga et al. WO2006/077851 disciose quinolone derivatives and 4-
quinolone-3-carboxamide derivatives as P2Y 12 inhibitors

However, besides being effective P2Y12 antagonists, which antagonize the effect of
endogenous ADP on its plateiet ADP receptor, it is desirable that such antagonists alsc 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 molecuiar weight P2Y 12 antagonist, which are effective and have the above
advantages as well.

The present invention satisfies the above needs by providing nove! compounds of the formula
{, which exhibit better P2Y 12 antagonistic activity and are favorable agents with high
bioavailability.



3) -CH2-, R5, R6, R7, R8 and R9 are independently of one another selected
from1l) hydrogen atom 2) -(Cl-C8)-alkyl, wherein alkyl is unsubstituted or
nono-, di- or trisubstituted independently of one another by hal ogen, 3)
-(C0-A) - al kyl ene- O R16, 4) hal ogen, 5)
-(C0-A) - al kyl ene-0-(01-C8) - al kyl enga0-R16, 6) -NO2, 7) -CN, 8)

-(C0-CA4) - al kyl ene- N(R16) -R17, 9) -(C0-C4)-al kyl ene-C(0)-R16, 10)

-(Co-4 Mg ene- C(0) - 0- R16, 11) -(Co- C4)-al kyl ene- C(0) - N(R16) - R17, 12)
- 0- (CD %%@Larkylene C(0)-0-R16, 13) -0-(C0-C4)-alkylene-C(0)-N(R 16)-R 17
14) -(C3-4)-al kyl ene- (C3- C15) - het erocyc g , Wherein heterocyclyl is
un- subs't”ﬁtUﬁb@FP@Ft HSHR IS preNidecog compawnds ef fettwalLi ndependent |y of one anot her
by R14, or 15) -0-(Co-C4)-al kyl ene-(C3-C15)-heterocyclyl, wherein

het erocyclyl is un- sulgpitut Rd30R5MONORE di - or trisubstituted
i ndependent |y of ﬁgecpnot by R14)\_Q R5 and R6 or R6 and R7 form
t oget her mntg t hefat o thﬁy Z at hed to-a 5-, 6- or 7- nenbered
car bon rB g, in ar tf car on™riRNg a matic, partially unsaturated or
saturated, or ge of the &)to 7 ring carbon atons
are replaceg 204 t oSl iswalh & ni t rRgen, oxygen or sul phur, and
wher ei n sai 32carb g ring is unsubstituted or substituted one, two, three or
four tinmes by R15,VR10, R11, R12 and R13 are indepehgieint|y of one anot her
sel ecte o] 3 en atom 2) -(Cl1-C8)-alkyl , 3) =0 or 4) -OH,
R14 is ﬁg{%gg% qgﬁ%ggyghg? -C8)-alkyl, -0-(CtC8)-al kyl, -CF3, -0-CF3, -

_NO2, -CN or 2 NHz(CE8-39lhal ogen, -OH, -(Gi-C8)-alkyl, -0-(Gi-C8)-alkyl,
-CF3, -0-CR33 - NQgs, «cg.\gngnéaééa\,gtﬂ Lcﬁ:@)k@l‘ WhdreifBycicHiNgib unsﬂs@cﬁi@b‘lz or -NH2,
R16 is hydrogen aton1 P

- (Cg- C4) - al kyt ore-(dE3r @gybﬂmmmndenﬂy of one another by halogen,

4) -(Cg-C4)-alkylene-(Cg-Cq4)-aryl, and wherein aryl is unsubstituted or

mono-, di- or trisubstituted independently of one another by R15, or

5) -(Cp-Cy)-alkylene-heterocyclyl, wherein heterocyclyl is mono or bicyclic.
and contains 3 to 15 ring carbon atoms and wherein one or more of the ring
carbon atoms are replaced by 1, 2, 3 or 4 heteroatoms chosen from nitrogen,

sulfur or oxygen,
and wherein said heterocycly! is unsubstituted or mong-, di- or trisubstituted

independently of one another by R14,
Eis 1) a covalent bond,

2) -NH-C(O)- or

3)  -O-C(O},
Rzis 1) hydrogen atom or

2)  -(C1-Cg)-alkyl,
R3is 1) -(C¢-Cg)-alkyi,

2) ~CFs, or

3) -(C1-Cg)-alkylene-C(0)-0O-R16,
R4is 1) hydrogen atom,

2)  ~(Cq-Cg)-alkyl,

3) -(C4-Cg)-alkylene-C(0)-0-R18,

4) -(Co-Cg)-alkenylene-C(O)-0-R186,



R17 is hydrogen atomor -(C-C B)-alkyl, or R17 and R16 formtogether with
the nitrogen atomto which they are attached a 5-, 6- or 7- nenbered carbon
ring, wherein said carbon ring is unsaturated or saturated, or in which
one, two or three of the 5 to 7 ring carbon atons are repl aced by

het er oat ons such as nitrogen, oxygen 8b sul phur, and wherein said carbon
ring i s unsubstituted or substituted one, two, three or four tines by RI15,
inall their stereoisoneric forns and m xtures thereof in any ratio, and
their physiologically tolerable salts. 3d |In a second aspect, there is
provi ded a process for the preparation of a conmpound of formula |I as

defi ned above, which conprises reacting a conpound of forrmula Il with a
conpound of fornulea | I4{C3-Ca)RYEBEEARITRIRB 16, 0r Wwhi ch the residues Rl, R2, R3,
R4, R5, R6, R7, Rg R%atong, R11, R12, R13, A, B, D and E have the neani ngs
indicated in forrru}a |"&E5 'gi ve a conpound of forrmula | or reacting a
conpound of fAissalkeded tomprigen abongdu@, of formula V. R7 (IV)RL-C2 (V) R3

i n which the ggsbid4edndi? nitrBion &m oREH, R6, R7, R8, R9, R10, R11, R12, R13,

A, B and D h%_e the meanings indicated in formula I, GL is a carboxylic
aci d group ar BTk s &FOUAPMAOBY: hydroxyl group, to give a conpound of
formula I. In a third-agpeet, there is provided a conbination preparation

consisting of a c oupd. of formula | as defined above, a pharmaceutically
acceptabl e carrier’ and a2t bri nogen-recept or antagoni st, such as

GPnonocl onal RSNRELWIRS abe Re iarsibdedeRearBy 6) gneaipbinki daniciederofl Nt egrel in),
tirofiban (Aggr asﬁy%h%an%& j fiban, lotrafiban, orbofiban, sibrafiban or

xem | of i ban, t hromdi n 1 nhi bitor, such as xinmel agatran, dabigatran or
etexilate, & factlGr-Crualknhhvsreinpkyligesubsitibrdarimaabai- or fisubstin@ban,

api xaban, idrapar| i parin, a | ow nol ecul ar-wei ght
heparin, such as g‘ﬁ%%g%ﬁlpgp%%p%g}h{ag%ya??c g‘r aspirin. In a fourth aspect,
there i s prow ded‘(?ﬁf€4ﬁ%'%yi?5‘le"%%§npound of formula I,

4) halogen,
5) -{Cp-C4)-alkylene-O-(C1-Cg)-alkyiene-O-R 16,
6) ~NO», -

7 -CN,

B) -(Cp-Cyq)-alkylene-N(R16)-R17,

9) ~{Cg-C4)-alkylene-C(0)-R186,

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

1) ~(Cp-Cyg)-alkylene-C(O)-N{R16)-R17,

12)  -O-{Cq-Cg)-alkylene-C(O)-O-R186,

13} -0-(Cp-Cy)-alkylene-C(Q)-N(R18)-R17

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

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

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, 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 suiphur, 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



R3 in all their stereoisoneric fornms and m xtures thereof in any ratio, and
their physiologically tolerable salts in the manufacture of a nedi canent
for treating abnormal thronbus formation, acute nyocardial infarction,

unst abl e angi na, thronboenbolism acute vessel closure associated with
thronbol ytic therapy or percutaneous t3canslum nal coronary angiopl asty,
transient ischemc attacks, stroke, intermttent claudication or bypass
grafting of the coronary or peripheral arteries, vessel |um nal narrow ng,
restenosi s post coronary or venous angi opl asty, mai ntenance of vascul ar
access patency in long-term henodi al ysis patients, pathologic thronbus
formation occurring in the veins of the lower extremties follow ng

abdom nal , kneg orhidgesstegery, pathol ogic thronbus formation occurring in
t he veins of 5Ee I_? “F?ﬁt emties foll ow ng abdom nal, knee and hip
surgery, aris %/e Y y thronboenbolism or dissem nated systemc

i ntravascul ar 3poaguh gt opat hy occurring in vascular systems during septic
shock, certai )VII’ infections or cancer, or treatment or prophylaxis of
coronary heart’ di seé"Se nyocardi al infar ctl on, angi na pectoris, vascular
restenosis, rB& ihelsoen, FOH - -0 @g)gallqpl-@-@d:ycapéjky; Lcrgsgld§t q\fc?/ digtress
syndr one, rrul%rl .NRLgan failure and di ssem nated intravascular c Dt ng

di sorder, or treafment or prohyl axi s of deep vein and prOX|naI vein

t hr onbosi s, msc:bheﬁgerpcmw.d% Qi do St w? e i.s 1) hydrogen
atom 2) - %C@mal k%/ (1 %)Cg y&ﬁ {gg{%l*r% %%‘% y’%‘?%a%lg wher ei n
cycl oal kyl i sE{ASibh&P QJf%UC&}ra'%n&O)NHe OroNHp.rl substituted i ndependent ly
of one anot hegighy ~4) ne- Cl4)-aryl, and
wherein aryl is ugghaéﬁésétal%&ﬂnte 10&4} Ay &O(Cmé‘*)”a\}kyké éﬁ%éés“fyﬁ’f’é Wi ndependent ly
of one anot he¥!7ty hyiegen gtom &)- (G(Cg}-ﬂ@ oal kyl ene- het erocycl yl, wherein
het erocycl yl contains 3 to 15 ring carbon atons
and wherein oﬂn@ aﬁ?ms%nnl??ge éw hHﬁ ﬂ%%#omten@ca#@mmmw D§- 80r2, 3 or
4 het er oat ond- BRBGER £arben firigt woerem, saidsaattot g s tméatg@fbd o’#@é&m‘@(@%ﬂr@ A said

het er ocycl yl m&huﬁgmgﬂtg@g%ﬁ I tris ted I ndependent |y
of one anot h(g o z}é 3 i s1) g@&t%'?g rgbnat‘afni < add:)ylﬁ" mSO 0(0) -

R2 is 1)hydr S4&H ﬂ?ﬁ?’br"%‘*”("éﬁ“ Py %dW‘Ffe"R@fQ’ @al’ﬂﬁ)m(rﬁlsmﬁﬁbatdwd or 2) -C
F3, or 3) - (eibsiutediopt dwe-tiGE0 pr BuRibes f3R155 1) hydrogen atom 2)

- (G - CB) - al ky i i

- (C2- C8) - al ken )/ enres}&gasc}%}'@ #’¥§§Q%%Q%§?fe(%’8|a% aﬂ?/‘la”d@e@') 0-R16, or 6)
hal ogen, A &0 §@f°§€?’@d°'?rr35'ﬁ156%§/gen atomor NNOH B is selected from
nitrogen atomor CH Dis 1l)a coval ent bond,



2) -0(0)- or 3) -CH2-, R5, R6, R7, R8 and R9 are independently of one
anot her selected from1l) hydrogen atom 2) -(0-LWal kyl, wherein alkyl is
unsubstituted or nono-, di- or trisubstituted independently of one anot her
by hal ogen, 3) -(Co-C4)-a(kylene-O R16, 4) hal ogen, 3g 5)

-(C0-04) - al kyl ene-0- (C1-05) - aIkerne 9“R16’ 6) -NO2, 7) -CN, 8)

-(00-04) - al kyl ene-N(R16) -R17, 9) - 06 04) - al kyl ene-C(0) - R16, 10)

(00 04) - al kyI ene-C(0)-0-R16, 11) (00 04) - al kyl ene-C(0)-N(R16) - R17, 12)

0- (00 Iene )-0-R16, 13) -0-(C0-C4)-al kyl ene-C(0)-N(R16)-R17 14)

(oo 04)%231? RSA Hé‘%’%g %E@'SW&V&@G@@DWSS fanhthegirepareti@T ofey@Inyoung

un- SubStDchﬂﬂa@EsﬂéﬂQﬂaﬁ&@ or trisubstituted independently of one another
by R14, or 15) -0-(Q0-04)-al kyl ene-(C3-015)-heterocyclyl, wherein

het er ocy@ﬂhgﬁh coraprigas reaglingst ¢cmnoe:mu of formadeoit witrdé conwouha bﬁbhbrﬁ}id fut ed

i ndependent |y of ne anot her by R14, g3, RS g 6 and R7 form
together with the”at Qi ch they are ?t_%ﬂ d 5, 6- or 7- nenbered
aid carbon ring aronmati c

carbon riRg:E A t| aIIy unsat urated or
saturated, or i i chtaone{Mtwo or thﬁg of P AR R’g ¢4 bon at ons
are replaced J‘ eroatons such as nityogen, oxygen\or sulphur and

wher ei n sai dR€arbo®3ing is unsubsti Ritled B70 su5§t| t uRéd one two, three or

Sel ect ed b ”‘f%{éﬁg“@sqggﬁ%i?%ﬁamzwﬁ S B R R R o) " o Rl i s

§s ippiggipd indermulalp.- cF3, NOZ CN or -NH2,
to give a compound of formuia | or

halogen

reacting a compound of formula IV with a compound of formuta V
R 1 2 R13 RSb

‘Q—RY (v) R1—G, (V)
N '/ R11 R10 RO

in' which the residues R2, R3, R4, R5, R6, R7, R8, R9, R10, R11,R12, R13, A;Band D
have the meanings indicated in formula |, Gt is a carboxyilic acid group and G2 is an
amino or hydroxyi group, to give a compound of formula |.

In a third aspect, there is provided a combination preparation consisting of a
compound of formula | as defined above, a pharmaceutically acceptable carrier and
a fibrinogen-receptor antagonist, such as GP ilb/lita monocional antibody ahciximab
(ReoPro), eptifibatide (Integrelin), tirofiban (Aggrastat), roxifiban, lotrafiban, orbofiban,
sibrafiban or xemilofiban,

a thrombin inhibitor, such as ximelagatran, dabigatran or etexilate,



R15 is hal ogen, -OH, -(01-CE)-al kyl, -0-(Cl-C8)-al kyl, -CF3, -0-CF3, -NO2,
-CN, -0(0)0H, -C(0)0-(C -C8)-alkyl, -0(0)NH2 or -NH2, R16 is hydrogen atom
-(01- CEO al kyl or -(C0-04)-al kyl ene-(03-08)-cycl oal kyl, R17 is hydrogen
atomor -(01-CEC al kyl, or R17 and ngeformtoget her with the nitrogen atom
to which they are attached a 5-, 6- or "7- nenbered carbon ring, wherein
said carbon ring is unsaturated or saturated, or in which one, two or three
of the 5to 7 ring carbon atons are replaced by heteroatonms 3h such as.

ni trogen, oxygen or sul phur, and wherein said carbon ring is unsubstituted
or substituted one, two, three or four tines by R15. DETAILED DESCRI PTI ON
Thus, the pr L nvent i r.el ds..of . formul a | (I') wherein
RLis 1)hy drgg{d%ﬁa%mgé%% (ag f%’ﬁ%%ﬁ’k@?@g%? gp:xaban. idrapanfiux or

- (CD- C4) - al k{pndepanpes- C8) - cycl oal kyl, wherein cycloal kyl is unsubstituted
or mono-, diah@sarinl i substituted independently of one another by hal ogen,

WD 21108/ 155022PCT/ EP2008/ 004459 4 4)-(CO-C4) - al kyl ene- (C5- Cl4)-aryl, and
wherein aryl @ qé”"'ﬂﬂlﬁf%aﬁ“fef%?waﬂ?' SH’E)%h%S- é”"ﬁ?ga”ét"r ?"’l‘%&ﬁﬁ’é’{i tuted i ndependently
of one anot hespirlmy R15, or 5)-(C0-C4)-al kyl ene-heterocyclyl, wherein

het erocyclyl is nmono or bicyclic.and contains 3 to 15 ring carbon atons and
wher ei n one Qr I , (0} Sare replaced by 1, 2, 3 or 4
het er oat ons iﬁﬁo@gﬁﬁ? gé)er# ‘Eﬁ?réésng%ﬁ?'éé%) ud}teodg%o%?wg ngh%rwlgrei n said
heterocyclyi is unsubstitutsgg or mpm-gsdi- R trisubstituted independently
of one another by Rl4._ E 'sl)%_c_%al ent Yvond, 2)-NH-C(0)- or 103)-0-C(0)-,
R2is 1) hydr&qggEato 1- -a[I}k R

()
A R11 R10 R9 R8

R3

in all their stereoisomeric forms and mixtures thereof in any ratio, and their
physiologically tolerable salts in the manufacture of a medicament for treating

abnormal thrombus formation, acute

myocardial infarction, unstable angina, thromboembolism, acute vessel dlosure
associated with thrombolytic therapy or percutansous transiuminal coronary
angioplasty, transient ischemic attacks, stroke, intermittent claudication or bypass
grafting of the coronary or peripheral arteries, vessel luminal narrowing, resienosis post
goronary or venous angioplasty, maintenance of vascutar access patency in long-term
hemodialysis patients, pathologic thrombus formation occurring in the veins of the iower
exfremities following abdominal, knee oy hip surgery, pathologic thrombus formation
occurring in the veins of the lower extremities following abdominal, knee and hip
surgery, a risk of pulmonary thromboembolism, or disseminated systemic intravascular
coagulatopathy occurring in vascuiar systems during septic shock, certain viral
infections or cancer, or freatment or prophylaxis of coronary heart disease, myocardial
infarction, angina pectoris, vascular restenosis, restenosis following angioplasty, adult
respiratary distress syndrome, muiti-organ failure and disseminated intravascular
clotting disorder, or treatment or prohylaxis of deep vein and proximal vein thrombosis,
which can oceur following surgery, wharein |
Riis 1) hydrogen atom,

2)  -(C4-Cg)-akyl,

3) -(Cp-Cy)-atkylens-(C3-Cg)-cycloalky!, wherein cycloatkyl is unsubstituted

or mono-, di- or trisubstituted indepandentiy of one another by halogen,



R3is 1)-(Cl-C8)-al kyl, 2)-CF3, or 153)-(Cl-C8)-al kyl ene-C(0)-0-R16, R4 is
1) hydrogen atom 2) -(Cl-C8)-al kyl, 3) -(Cl-C8)-al kyl ene-C(0)-0-R16, 4)
-(C2-C6) - al kenyl ene-C(0)-0-R16, 205)-(C3-C8)-cycloal kyl- C(0)-0-R16, or

6) hal ogen, A is selected fromoxygen atomor NOH, B is selected from
nitrogen atomor CH, D isl)a coval ent 3t;?ond, 252)-C(0)- or 3)-CH2-, R5, R6,
R7, R8 and RO are independently of one€ another selected from 1) hydrogen
atom2) -(Cl-C8)-al kyl, wherein alkyl is unsubstituted or nono-, di- or
trisubstituted 30i ndependently of one another by hal ogen, 3)

-(Co-A4) - al kyl ene- O R16, 4) hal ogen, 5)
-(Co-CA4) - al kyl ene-0-(CL-C8) - al kyl ene-O R16, WO

2008/ 155022PCT/ EP3P08/-GfAd a%higichd-(C AT . : .

_(0- C4) - al kyl ene- ﬁ( RL6) - R??,@Q) ((&&3@ al Ky efeln Y upgpigstituted or

510) - ( C0- C4) - al ky MeAk:. ¢ Wyrisybsihged nagpend@yy CYneadriotheemer | G- N( R16) - R17,

12) -0-(C0-CA)-al byl en@g@@)aik@leﬁé-ﬁeterocyclyl, wherein heterocyclyl is mono or bicyclic
and contains 3 to 15 ring carbon atoms and wherein one or more of the ring
carbon atoms are replaced by 1, 2, 3 or 4 heferoatoms chosen from nitrogen,

sulfur or oxygen,
and wherein said heterocyclyl is unsubstituted or mono-, di- or trisubstituted

independently of one another by R14:

Eis 1) a covalent bond,
2) -NH-C{O}- or
3)  -0-C(O),

Rzis 1) hydrogen atom or

2)  -{Cy-Cgralkyl,
R3is 1) -{C1-Cpg)-atkyl,
2) «CFs, or
3) -(C1-Cg)-alkylens-C{Q)-0-R 16,
R4is 1) hydrogen atom,
2)  -{Cy-Cg)-alkyl,
3) -(C4-Cg)-alkylene-C({0)-0-R186,
4) -{Co-Cg)-alkenyiena-C(0)-0-R 16,
5) -(C3~Cg)—cycioalkylf C(O)-0O-R18, 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, RS, R7, R8 and RY are independently of one another selected from
1) hydrogen atom,
2) ~(C1-Cg)-alkyl, wherein alky! is unsubstituted or mono-, di- or trisubstituted
independently of one another by halogen,
3) «Cp-Cq)-alkylene-O-R186,
4} halogen,



13) -0-(Co-CA)-al kyl ene-C(0)-N(R16)-R17 14)

-(C0-CA) - al kyl ene- (C3-C15) - heterocyclyl, wherein heterocyclyl is
un-substituted 10or nono-, di- or trisubstituted independently of one

anot her by R14, or 15) -0-(Cg-C4)-al kyl ene-(C3-C15) - heterocyclyl, wherein
het erocyclyl is un- substituted or nomQ-, di- or trisubstituted

i ndependently of one another by R14, off R5 and R6 or R6 and R7 form
together with the atons which they are attached to a 5-, 6- or 7-
15nmenbered 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 atons are replaced by heteroatons such as nitrogen, oxygen or

sul phur, and sher eiCg-Caphbtylens-DoT¢3gpgikiienedFuBst i t ut ed or substituted one,
two, three or_four tinmes by R15, R10, Rl1l, R12 and R13 are independently of

one anot her <8I ectM?® from 201) hydrogen atom 2) -(Cl-C8)-alkyl , 3) =0 or
4) -OH, 7y\Rl4.4p¢ hal ogen, -OH, =0, -(Cl-CB)-alkyl, -O(C Cg)-alkyl,
-CF3, -0-CF3, -N CN or 25-NH2, R15 is hal ogen, -C]—I

S (CL- C8) - al ki), - CHEo-Caballepene-NEGIS-RIGU, - C(0) OH, - C(0) 0- ( Cl- C8) - al kyl

-C(0) NH2 or H2, (&18,-shrieggrat om - (Cl-C8)-al kyl or
-(C0-A) - al kdl)lene(E%B, ﬁéé clg:gl kyl, R17 is hydrogen at om or

- (C1-C8) -al ky1l0) or(Cs@Rkﬁlkﬂmﬁ RIB-P-61f t oget her with the nitrogen atomto
which they arg att . mbered carbon ring, wherein said
- iRttt o

carbon ring |s un a?u in which one, two or three of
the 5 to 7 ri@dp cao-lmyCptakyenar&O)-emaced by het eroatons WO

2008/ 155022P EP 008/ 0 S as nitrogen, oxygen or sul phur, and
wherei n sai d %10%8 ieﬂﬁﬁﬁ%ég {RIGHBY or substituted one, two, three or
four tinmes b)€4R15~(C¢]O4)aél}kyiérﬂe(bl3 @Eﬁﬁ&@ﬂo@ﬁ@?Wh@refnq{e@o@Elgl é‘hﬁ% ﬁﬁteﬁ her eof

in any ratio, and their physiologically tolerable sal e present
i nvention al so redraass- ﬁb o¢ Wispenbiviizg indepetrentior’ on anqther\imaﬁ@ or Rl is

1)- (G i-C8)-abkyl-o-@h-c 4?%@% 164 b){é)%%r&o%yi%er&ﬂﬁé@%'cwsh is ypherei n
cycloal kyl is selected fromcycl oprop cl obuty cycl'opentyl,
cycl ohexyl, cyl ohepstijyteder ragrg- oﬁmrymsuéﬁmrénqmmmﬁ aneteeetherby o , di -
or trisubstitut etbri ndependent|ly of one anot her by hal ogen,
R5 and RE 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, fwo 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
1) hydrogen atom,
2)  +(Cq-Cg)-alikyl,
3) =0 or
4) -OH,
R14is halogen, -OH, =0, -(C4-Cg)-alkyl, -O-(C1-Cg)-alkyl, -CF3, -O-CF3, -NO», -CN
or -NHo,
R15 is halogen, -OH, -(C4-Cg)-alkyl, -O-(C4-Cg)-alkyl, -CF3, -O-CF3, -NO9, -CN,
-C(Q)OH, -C(OYO-(C1-Cg)-alkyl, -C(O)NH; or -NHy,
R16 is hydrogen atom, -(C4-Cg)-alkyl or -(Co-C4)-alkylene-(C3-Cg)-cycloalkyl,
R17 is hydrogen atom or -(C4-Cg)-alkyl, or
R17 and R18 form together with the nitrogen atom o which they are attached a 5-, 8- or
7- membered carbon ring, wherein said carbon ring is unsaturated or saturated, orin
which one, two or three of the & fo 7 ring carbon atoms are replaced by heteroatoms



3) -(CO0-C4)-al kyl ene-(C6-Cl4)-aryl, and wherein aryl is selected from
phenyl , napht hyl, biphenylyl, indanyl, anthryl or fluorenyl and is
unsubstituted or nono-, di- or trisubstituted independently of one anot her
by R15, or 4) -(C0-C4)-al kyl ene-heterocyclyl, wherein heterocyclyl is
selected fromacridinyl, 158-aza-bicyclo[3.2.1]oct-3-yl, azaindole (

1H pyrrol opyridinyl), azabenzi m dazotyl, azaspirodecanyl, azepinyl,
azetidinyl, aziridinyl, benzimdazolyl, benzofuranyl, benzothi ofuranyl,
benzot hi ophenyl, benzoxazolyl, benzthiazolyl, benztriazolyl,
benztetrazol yl, benzi soxazol yl, ben2|soth|azolyl carbazolyl

4aH- car baEh Ry Ritrogarr ByBemer sulpbiy neydrein shid camboy ting is unsubsitlgli or
decahydra@biitined bawy bwo, thrde GHrdly dF09B@R9E 1 Nyl , 20di oxazol yl, di oxazinyl,

1, 3-di oxol anyl, 1, 3-dioxol enyl, 3,3- dIOXO[l 3, 4]oxath|a2|nyl 6H

1,5, 2- d|th|a2|nyl d|hydrofuro[2 3- b] et rahydr of ur anyl , furanyl, furazanyl,

inidazolidinyl, inidazolinyl, i m dazol yl, 1FLindazonI, i ndol i nyl,

i ndol i zi DETAlLERDOFSCRBHFIONMIOl yI, i sobenzof uranyl, isochronanyl,

i soi ndazol yl, 1soindoltnyl; isoindolyl, isoquinolinyl (benzimdazolyl),

i sot hi azol yl, isothiazolidinyl, isothiazolinyl, isoxazolyl, isozazolinyl,

25i soxazelus dmgwsenembéﬂwm':éswl;am&%%bﬂ%ﬂﬁd |ny| mor phol i nyl,

napht hyri di nyl octahydr0|so ui nol oxadlazolyl 1, 2, 3- oxadi azol ylI ,
1, 2, 4- oxadlazolyl 1, 2, é%géggﬁﬁng 3, Aaéxadlazolyl,

1, 2- oxa-t hi epanyl , 1, hi , oxfzepanyl, 1,2- oxazinyl,

1, 3- oxa2|nyIR1r"E 0X :

azgbt Nyl , oxazolyl, oxetanyl,
oxocanyl, phenant hrifdi \ phenaziny% phenoth|a2|nyl
phenoxathllnyl 30 nyI ﬂ% 5 nyl\._pi peraz %y pi peri di nyl,
pteridinyl, purRﬁyI J?, pyr§§olidinyl pyrazolinyl
pyrazolyl pyrlda2|nyﬁ¥3pyr|dooxazolyl pyndmmdazol&v #rldothlazolyl
pyri di nyl p ggrlnldlnyl yrrolldlnyl pyrroli nonyl pyrrolinyl,
2Hpyr r ol |is %&rré\ S Pﬁazollnyl qui nol i nyl , 4H—qU|noI|2|nyI
quinoxallnyI2)qU|Nue¢wdﬂ@yl tetrahydrofuranyl tetrahydroisoquinolinyl,
tetrahydroqu noI| t rah dr of ur anyl , 35tetrahydropyrany|

t et rahydropy % di n{?ﬂ\l6 Cq) é’ﬁﬁyﬁﬂ? BEBrYP AR wherelh pyciialiylis Unsebstigted 91 . 6H WD
2008/ 155022 P&adAdERRQD 8{s004# sy [ 3- thladlazolyl

1, 2, 4-t hi adi azolyl, 1,2, 5- thllﬁ%%gﬁdgﬁﬁbﬂ%?aﬁﬁéhg thﬂhagjg%{}ol yl, thianthr enyI

1, 2-thiazinyl, 1,3- th|a2|nyl 1,4-thiazinyl, 1,3-thiazolyl, thiazolyl,
thiazolidinyl, t hi azol i nyl, thienyl, t hi et anyl thienothiazolyl,

t hi enooxazol yl, thienoimdazolyl, thietanyl, thionorpholinyl, thiophenolyl,
t hi ophenyl, thiopyranyl, 1,2,3- 5 triazinyl, 1,2,4-triazinyl,
1,3,5-triazinyl, 1,2,3-triazolyi, 1,2,3-triazolyl, 1,2,4-triazolyl,
1,2,5-triazolyl, 1,3,4-triazolyland xanthenyl, and is unsubstituted or
nono-, di- or trisubstituted independently of one another by R14; E isl)a
coval ent bond, 2) -NHC(0)- or 103)-0-C(0)-, R2 is 1)hydrogen atom or
2)-(Cl-C8)-alkyl, R3is 1)-(Ci1-C8)-alkyl, or
2)-(Cl-C8)-al kyl ene-C(0)-0-R16, 15R4 is 1)hydrogen atom 2)

-(C2-C6) - al kenyl ene-C(0)-0-R16, 3) -(Cl-C8)-al kyl or 4) hal ogen, Ais
sel ected fromoxygen atomor N-OH 20B is selected fromnitrogen atom or
CH, Disl)a covalent bond, 2) -C(0)- or



3) -CHz-, R5, R6, R7, R8 and RO are independently of one anot her

sel ected from 251) hydrogen atom 2) -(GC -C8)-al kyl, 3)

-(C0-A4) - al kyl ene-O R16, 4) hal ogen, 5)

- ( Co- C4) -HPRHBEAE2D- ( C1- C8) - al kyl ene- O- R16, 306) - NO2, PLY/EPGNB/O@YSS

-(C0-CA) -al kyl ene-N(R16) - R17, 9) -(C0-4£4)-al kyl ene-C(0)-R16, WO

2008/ 155022PCT/ EP2008/ 004459 8 10) -(C0-C4)-al kyl ene-C(0)-0-R16, 11)
-(Co-C4)-al kyl ene-C(0)-N(R16) -R17, 12) -0-(Co-C4)-al kyl ene-C(0)-0-R16, 13)
-0-(00-CA) -al kyl ene-C(0) - N(R16) - R17

514) - (Cg- 4) - al kyl ene- (C3-015) - het erocyclyl wherein heterocyclyl is as
defined above and is un-substituted or di- or trisubstituted

i ndependent | y4)of oﬁ@ %ﬁ(ﬁﬁg{@pevﬁ% ﬁl‘ﬁ angrand wherexn aryl is unsubstituted or mono-, di-

15) - 0- ( Co- C4) sarkikipkiRingy ﬁw@pe@éé)ﬂy@%r%@ﬁ%ﬁﬁ%ﬂ%i%ﬂ"’%‘?re' n het erocycly' i's as
defi ned is un-substituted or nono-, di- or
r R6

trisubstitute® i nd&ﬂe%éarq‘tﬂef)e B?te'iﬁ’ﬁ%pfyid@ﬁEﬁ’h’é"r‘erBVC'ﬁlﬁmc’Bﬁ’ O EiCYSIRANRE o

and R7 form t gg@fikses toWstiRg Ezﬁ?@orﬂét%amﬁé?mﬁ Qﬁé’o@ﬁ&e %fttw@ﬁ\ht?gafﬁd?l nﬁs[
7- menbered carbon r sel ect rom %gﬁl%ﬁent cycl ohexyl oheptyl

cycl opent enyl & cf%?‘i?ﬂgﬁ & f"é“gi”tgﬁ? oms Wgencﬂ%‘l"dﬂ‘ié&@e’l 3 di enyl ,
cycl ohexal, 4- ahciamdrem sgt@heih@ploehlyluns@ymumtnepmaﬁol &l triznlydtituted

cycl ohepta-1, ﬁdé’deﬁﬁﬁﬂtiyoﬁ&@aﬂ%?ﬁ% riyol, 3,5-trienyl, phenyl, 1,4 diazepane,
1, 2-di azepi ne , 3-di azepi ne dlazeplne d|a2|r|dine, di azirine,

di hydr oi ffi 8az® one COH’I"E‘%QEBCI’ ‘e, dioxazine, 1,4-dioxine, dioxole,

1, 3-di oxol enez) 1, 3ngic@ploane, furan, im dazol e, i mdazoline, imdazolidine,
i m dagpol i di noge, I8 (B azol e, isothiazolidine, isothiazoline, isoxazole,
|soxazoI|ne I'soxazol'rdi ne, nnrphollne 1, 2- oxa-t hi epane, 1, 2-oxat hi ol ane,
1, 4- oxazé:i?aﬁeﬂ 1, de@%kﬁ@ﬁﬁé 1, 3- oxazi ne, 1, 4-oxazine, oxazol one,

oxazol e, [ 1, 324] oxgj1t¢é;za||p@ane 3,3- dioxide, oxaziridine, oxazolidinone,
oxet an, oxirane, erazi ne, piperidine, pyran, pyrazine, pyrazole,
pyrazol i 8is pl ach df®e@kvpyr i dazi ne, pyridine, pyridinone, pyrim dine,
pyri m di ne- 2 - di Qpe, o Eyrrol e, pyrrolidine, pyrrolidinone, pyrroline,

t et rahydr of ur an t et ra dropyran, tetrahydropyridine, thiadiazine

t hi adi®azol e, ¥ 2- 'Q%Tﬁﬁ)aﬁi'iyf?ée’cio)soﬁ"?ﬁam ne, 1,4-thiazine, 1,3-thiazole,
thi azol e,ratifi @z0l iiBgen dththazol ine, thienyl, thietan, thionorpholine,

t hi onor phol i ne 1, 1-di oxi de thiopyran, 1,2,3-triazine, 1,2,4- triazine,
1,3,5-triazin®, 1"@?30&rai'ké{‘zole or 1,2, 4- trlazole and wherein said carbon
ring is unsub§)t|tu%qcbéyramgép@tté@ﬁqsone two, three or four tines by R15,

R10, R11, R12 ‘and RI3 are independently of one another selected from
4) -(Co-Cg)-alkenyiene-C(0}-0-R186, .

20 5) -(Ca-Cgl-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,
25 2) -C{O)- or
3) ~CHo-,
RS, R6, R7, R8 and RY are independently of ane another selected from
1) hydrogen atom,

2) ~(C4-Cg)-alkyl, wherein alkyl is unsubstituted or mono-, di- or trisubstituted
30 independently of one another by halogen,

3) -{Cg-C4)-alkylene-O-R16,

4) halegen,

5) -(Cg-Cy)-alkylene-O-(C1-Cg)-alkylene-0O-R18,



301) hydrogen atom 2) -(Cl-C8)-alkyl or 3) -OH, R14 is hal ogen, -OH, =0,
-(G-C8)-alkyl, -0-(C-C8)-al kyl, -CF3, -0-CF3, -NO2, -ONor -NH2, WO
2008/ 155022PCT/ EP2008/ 004459 9 R15 is hal ogen, -OH, -(Cl-C8)-alkyl,

- 0- ( C1- Cgjvoapeyissez2 CF3, -0-CF3, -NO2, -CN or -NH2, RlGdrsrhydnmgsn at om or
-(C1-C8)-al kyl, R17 is hydrogen atom og - (Cl-05)-alkyl, in all their
stereoi soneric fornms and m xtures thereof in any ratio, and their
physi ol ogi cally 5tol erablesalts. 3) The present invention also relates to
conmpounds of the fornmula I, wherein RL is 1)-(Cl-C4)-al kyl, 2)

-(Co-C2) - al kyl ene- (C3-C6) -cycl oal kyl , wherein cycloal kyl is selected from
10cycl opropyl , cycl obutyl, cycl opentyl or cycl ohexyl, 3)

- (00- C2) - al kyPene-PRenyi, or 4) -(Co-C2)-al kyl ene-heterocyclyl, wherein
het er ocycl yl 5§ sekpcted from furanyl, pyridyl or tetrahydropyranyl, E

I sl)a coval ent’ bond '152)-NH—C@%%§ or 3)-0-C(0)-, R2 is hydrogen atom R3
is 1)-(CL- C4) 8hl kylCo-be)-adylepeh(RIB)|-RAT ky| ene- C(0) - 0- R16, 20 R4 is 1)hydrogen

atom 2) -ethgnyl epe- O QiRnREfn)-@©fs 3) -(CL-C4)-alkyl, Ais selected from
oxygen atorno?)nl\l-é-llf,?J 4) y E igogelécted fromnitrogen atomor CH 25D is

1)a céval ent BéInd,-(QCae(lyjened0)-0-R16,
11)  ~«(Cp-Cyql-akylene-C(O)-N(R16)-R17,
12)  -0-(Cp-Ca)-alkylene-C(0)-0-R18,
13)  -0-{Cp-Cg4)-alkylene-C{O)-N(R16)-R17
14)  -(Cg-Cy4)-alkylene-(Ca-C15)-heterocyclyl, wherein heterocyclyl is un-substituted
10 or mono-, di- or frisubstituted independently of one another by R14, or
15)  -O-(Cp-Cyg)-alkylene-(C3-C15)-heterocyciyl, wherein heterocyclyt 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 fo a 5-, 6- or 7-
15 membered carbon ring, wherein said carbon ring is aromatic, partially unsaturated or
saturated, ¢r 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 carbor ring is
unsubstituted or substituted one, two, three or four times by R15,
R10, R11, R12 and R13 are independently of one another selacted from

20 1) hydrogen atom,
2)  -(Cq-Cg)-alkyi,
3) =0 or
4) -OH,
R14 is halogen, -OH, =0, (C1-Cg)-alkyl, -O-(C4-Cg)-alky!, -CF3, -O-CF3, -NOg, -CN or
25 -NH>,

R15is halogen, -OH, -(C1-Cg)-alkyl, -O-(C-Cg)-alkyl, -CF3, -O-CF3, -NO>5, -CN, -C(O)OH
-C(0)O-(C4-Cg)-alkyl, -C(O)NH, or -NH»,

R16 is hydrogen atom, -(C4-Cg)-alkyl or -(Cg-Cy4)-alkylene-{C3-Cg)-cycioalky!,
R17 is hydrogen atom or -{C4-Cg)-alkyl, or
30 R17 and R18 form together with the nitrogen atom to which they are attached a 5-, 8- 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



3) -CH-, R5, R6, R7, R8 and R9 are independently of one another selected
from 1) hydrogen atom 302)-(Cl-C4)-alkyl, 3)-0-R16, 4)chlorine, 5)fluorine,
WO 2008/ 155022PCT/ EP20081004459 10 6) -04Cl-C4)-al kyl ene-O- R16, 7) -NO2, 8)
-CN, 9) -WO-208/1581D)-C(0)-R16, 11) -0(0)-0-R16, 12) PCT/EP2008/004459
-(Q0-A4) - al kyl ene-C(0) - N(R16) - R17, 13)g-0-(Cl-C4)-al kyl ene-C(0)-0-R16, 14)
-0-(C1l-A4) -al kyl ene-C(0) - N(R16) - R17, or
1015)-0-(C1-C4) - al kyl ene-piperidinyl, or R5 and R6 or R6 and R7 form
together with the atons which they are attached to a ring selected from

1, 4-dioxine or pyrrole, R10, R11, R12 and R13 are independently of one
anot her selected from 1)hydrogen atomor 152)-(C -C4)-alkyl, R16 is

hydr ogen at onf4F a8 0@29@4?*!@?1291 sulphitl apgiwherein §gid cergemring i® Hw.bstffuted or |

- (C1- ¢4) - al kybypsiitatedbhe, g ithires b6 @ @ingOBERIS forns and mxtur es thereof in

P R A A P e
- phenyl , tgleiablg sgisval ent bond,
5
2) The present invention also relates fo compounds of the formula |, wherein
Riis 1) ~{C1-Cg)-alkyl,
2) -(Cp-Caq)-alkylene-{C3-Cg)-cycloalkyl, wherein cycloalkyl is selected from
cyclopropyl, cyclobutyl, cyclopentyl, cyciohexyl, cyloheptyl or cyclooctyl and is

10 unsubstituted or mono-, di- or trisubstituted independently of one ancther by halogen,
3) «(Cp-C4)-alkylene-(Cg-Cq4)-aryl, and wherein ary! is selected from phenyl,
naphthyl, biphenylyl, indanyl, anthryl or fluorenyl and is unsubstituted or mono-, di- or
trisubstituted independentiy of one another by R15, or
4) ~(Cp-C4)-alkylene-heterocyclyl, wherein heterocycly! is selected from acridinyl,

15 B-aza-bicyclo[3.2.1]oct-3-yl, azaindele ( 1H-pyrrolopyridinyl), azabenzimidazolyl,
azaspirodecanyl, azepinyl, azetidinyl, aziridinyl, benzimidazolyl, benzofuranyl,
benzothiofuranyl, benzothiopheny, benzoxazolyl, benzthiazolyl, benztriazolyl,
benztetrazolyl, benzisoxazolyl, benzisothiazolyl, carbazolyl, 4aH-carbazolyl, carboliny!,
chromanyl, chromenyl, cinnolinyl, decahydrochinolinyl, 4,5-dihydrooxazolinyl,

20 dioxazolyl, dioxazinyl, 1,3-dioxolanyl, 1,3-dioxolenyl, 3,3-dioxo[1,3 4]oxathiazinyl, 6H-
1,5,2-dithiazinyl, dihydrofuro[2, 3-b)-tetrahydrofuranyi, furanyl, furazanyl, imidazolidinyl,
imidazolinyl, imidazolyl, 1H-indazolyl, indolinyl, indolizinyl, indolyl, 3H~indolyl,
isobenzofuranyl, isochromanyl, isoindazolyl, iscindolinyl, isoindolyl, iscquinolinyl
(benzimidazolyl}, isothiazolyl, isothiazolidinyl, isothiazolinyi, isoxazolyl, isoxazolinyl,

25 isoxazolidinyl, 2-isoxazolinyl, ketopiperazinyl, morpholinyl, naphthyridiny|,
octahydroisoquinolinyl, oxadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,5-
oxadiazolyl, 1,3 4-oxadiazolyl, 1,2-oxa-thiepanyl, 1,2-oxathiolanyl, 1,4-oxazepanyf, 1,2-
oxazinyl, 1,3-oxazinyl, 1, 4-oxazinyl, oxazolidinyl, oxazolinyl, oxazolyl, oxetanyl,
oxocanyi, phenanthridinyl, phenanthrolinyl, phenazinyl, phenothiazinyl, phenoxathiinyl,

30 phenoxazinyl, phihalazinyl, piperazinyl, piperidinyl, pteridinyl, purinyl, pyranyl, pyraziny}
pyrazolidinyl, pyrazolinyl, pyrazolyl, pyridazinyl, pyridooxazolyl, pyridoimidazoly!,
pyridothiazolyl, pyridinyl, pyridyl, pyrimidinyl, pyrrolidinyl, pyrrolidinonyl, pyrrolinyl, 2H-
pyrrolyl, pyrrolyl, quinazolinyl, quinclinyl, 4H-quinolizinyl, quinoxalinyl, quinuclidinyl,
tetrahydrofuranyl, tetrahydroisoquinolinyl, tetrahydroquinolinyi, tetrahydrofuranyl,

35 tetrahydropyranyl, tetrahydropyridinyl, tetrahydrothiophenyl, tetrazinyl, tetrazolyl, 6H-



R2 is hydrogen atom 25R3 is 1)-(Cl-C4)-al kyl, or

2)-(Cl-C4)-al kyl ene-C(0)-0-R16, R4 is 1)hydrogen atom or

2) - et henyi ene- C(0)-0-R16, 3)-(Cl-C4)-al kyl, 30 Ais oxygen atom B is

ni trogen wbams/Bsizs a coval ent bond, R5, R6, R7, R8 angtR$2@E604450

i ndependently of one another selected $rom WO 2008/ 155022PCVP2008/ 004459
11 1) hydrogen atom 2) -(Cl-C4)-alkyl, 3) -0-R16, 4) chlorine,
55)fluorine, 6) -0-(Cl-C4)-afkylene-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)
- 04C1- C4) - al kyl ene-C(0)-0-R16, 14) -0-(Cl-C4)-al kyl ene-C(0)-N(R16)-R17 or
1515)-0-(C1-C4) - al kyl ene-pi peridinyl, or RS and R6 or R6 and R7 form

t oget her wi t hitadfethatierisy! \itR, Sthiadeaglylat.@ 4dbisdietobt 11206-thiadiangyises.éct ed from

4- di oxi ne Ofxiddz5iAl tﬁvanM{! R%-]Hmam T%r\ﬂia% 4. ﬁ’\a%?aglm @tmgz%fyf)%&o% om RI16

|s hydr ogen a
y 9 E thaenyythietanyi thienothiazoly!, thienooxazolyl,

hiazohdr inyl, {htazo!my
thienoimidazolyl, thietanyl, thiomorpholinyl, thiophenaolyl, thiopheny!, thiopyranyl, 1,2,3-
5 triazinyl, 1,2,4-triazinyl, 1,3,5-triazinyl, 1.2,3-triazolyl, 1,2,3-triazolyl, 1,2 4-triazolyl,
1,2,5-triazolyl, 1,3,4-triazolyl and xanthenyl, and is unsubstituted or mono-, di- or
trisubstituted independently of one ancther by R14;
Eis 1) 2 covalent bond,
2) -NH-C(O}-or
10 3} -0-CO),
R2is 1) hydragen atom or
2)  Cq-Cg)-alkyl,
R3is 1) -(C4-Cg)-alkyl, or
2) -(C1-Cg)-alkyiens-C{0)-O-R186,
15 R4is 1) hydrogen atom,
2} -(Co-Cgl-aikenylene-C(Q}-0O-R 18,
3) -{C4-Cg}-alkyl or
4) halogen,
A is selected from oxygen atom or N-OH,
20 Bis seleded from nitrogen atom or CH,
Dis 1) a covalent bond,
2) ~C(O)- or
3) ~CHp-,
RS, R, R7, R8 and R9 are independently of one another selected from
25 1) hydrogen atom,
2)  -(C1-Cg)alkyl,
3 -{Cp-Cy)-alkylene-0O-R16,

4) halogen,

5) -(Cp-C4)-alkylene-O-(C4-Cg)-alkylene-O-R 186,
30 6) -NO»,

7) -CN,

8) -(Cp-Cy)-alkylene-N(R16)-R17,
9 -(Cg-Ca)-alkylene-C(0)-R16,



20R17 is hydrogen atomor -(Cl-C4)-alkyl, in all their stereoisoneric forns
and m xtures thereof in any ratio, and their physiologically tolerable
salts. 25As used herein, the termalkyl is a hydrocarbon residue, which can
be | i near woetgp/1sst2e ai ght - chain, or branched. Exanpl esaieprodsfeds68) - al kyl "
'-(Cl-C8)-al kyl ene" are alkyl residges containing 1, 2, 3, 4, 5, 6, 7 or
8 carbon atons are nethyl, nethylene, ethyl, ethylene, propyl, propylene,
butyl, butylene, pentyl, pentylene, hexyl, hexylene, heptyl or octyl, the
n-i somers of all these residues, isopropyl, isobutyl, 1-nethylbutyl,
i sopentyl, neopentyl, 2,2-dinethylbutyl, 2- 30nethyl pentyl, 3-nethylpentyl,
|sohexyl secondary uty tertiary- butyl, or tertiary-pentyl. The terns
~(00- C8) - al kyP» oﬁcwcékﬂh@%F(EPkQHEWe are each hydrocarbon residues
contalnlng 1 . n atonms. The ternms "-Ca-al kyl" or
" - Co- alkylene12£re u 8 Eﬁ?@?ﬁ%égfﬁgz li)Peach a coval ent bond. WO
2008/155022PCTBEPZ@B@%GD&@Rgemﬂcmhé}Reﬁn1 -(C2-C6) - al kenyl ene" is

under st ood as ani.n taining 1, 2, 3, 4, 5 or 6 carbon
atoms and 1 or1g‘3 d&fgpgﬂb%kﬁénesé@ﬁ '\ggﬁv%ﬁl ene (gt henyl ene, which is
-CH=CH$ ), 1- prm)penm@@,at@mﬁéwoyé)%%r&wciﬂ|J«%‘r&m h&aﬁ%%éﬁmﬁa@%@ﬁmed

3- but enyi ene, 2-net hyl - 2- buten%Pene - hyl - 2- but enyl’'ene, 5-hexenyl ene
or 1, 3-pent adi enylaé’ﬁ‘ée ang Thign-gube ted@(mo@)mw@jsgmtmd ingiependrtély stamed  as
meani ng cycloalkyﬁmmaanUaa @@ntalnlng 3, 4, 5 6, 7 or 8 ring carbon atons

K8 el o0 OB ¢ YEL Mgt OB Y S M S SE T,

under st ood as neanibhg: #hdrOMPsubEfituldt O BbhE -di-dfr @EabititdYilEQLAdRaN o Rdi cal s

cont ing from®6 rb atonms in the ring. 10Exanpl es are phenyl,
naphf‘ftg1 for exaE%Pe %wﬁg h?ﬂ and 2-naphthyl, biphenylyl, for exanple

2- bi phenﬂ%ﬁ”d R§. %lRﬁFr‘é%W y‘/qr@ﬁ@gememwplhﬁnwoyas whiighcthewydre atiarinbd 4ol a B 6-fdr @or eny| .

Bi phenyl y1 r adiedbed czxﬂa@h&r{@ydezer:@amal@ctmfyg Icpcsm&@lc%b@gw phenyl radicals
clic 3- to 15-nenbered

are preferred '
het er ocycl y1" C%&éﬁmf'ﬁ‘g mﬁeﬁ‘h%f’ 8@9(9’9‘1"9"?'3* éycg?rﬁxﬁ\é@@%&a’%ei‘% whi ch
one or nore ofl. 4t€1fﬁélyl3cvtcbh@£59ﬂyl ngrlahapiadi-ditnmByastenteepd-dieed, dyyioddpet er oat ons
such s nit rO@%%»mé??fh{gﬁé?%PE 4%2@[55:1@51"?'&&1?& r%?'i '3%'152% ine, 4ddla2ﬁp;zq

xgeny |

8-aza- blcycloé d g g azal ndo rro

azabenzi m dazBB39neaJigdiie, ‘H\é‘gﬁ‘ﬁ‘ﬂaz"f%{?eBPWP*e ‘é%’@?i“& Hioxipg:j

benzi ni dazol yH3-dsoiew, uﬁaiwdol,anéxemmydnldaidw anybzoliie nRedRicheny!

benzt sor i azol 3ot FotlaeoR i dEctm Bl Selo 8 Uz, porazol v
chromenyl, ci [sRGRPIpe, m@‘é&%{'ﬁw‘r%e*ﬁ tﬁ@p@rm 2-oxatBiolap@ i, %Wmaz‘otl nyl ,

di ox@fol yl , dboxaaz] 1rrybxaz;1:93?4ib£§£mba<ﬁk§ékalor§b &ﬁm@&@lsezthm;a%mgﬁe 3,3

di oxo[ 1, 3, 410 5.2-dith
di hydr of ur of Zé@ %?ﬁtﬁ?me oxazojf FiOP S UTEta'\" u’f'?ﬁél Pipefazing, BIRY/ICINS; B dazol i di nyl |
i m dazolinyl, PYfﬁﬁ'@aEﬁ?@le PWPFQ'!W@Z@P:G}‘WIHGJ mddﬁamyﬂ:yndmadtylndmonfeyl i ndol yl,
3Hi ndol yl, i S@ﬁﬁ‘ltﬂr@ AN he-2 K%Brﬁﬁg@?@yﬁoh gﬂ%&h&{e ﬁ:‘%@dm i nyl,

I SO

i soi ndol yI, b . t hi | idinyl,
SO PNl ny R RS e, G aRolonbistie e afgﬂz'oé& Foxazol i myl |
ket ogiper azi niplazineror phiakineyl 4-thizaipht hythsa:tnfaythf,azmtﬂahwsm SRR tHighyl |
oxadi azol yl , ﬂaze&n%%&ﬁﬂ:‘h@lﬁ%l ?ﬁliomoﬂph% il P%@gxs t{P\L 36an 11 %3 ?rT%ﬁg Ié’if%m yl,

1,3, 4- oxadlazolg 2-oxa-t oxazepanyl
1, 2- oxazi nyl , gz, ééa?ﬂ?ﬁ*ﬂﬂ ?fﬁa it yt-triazoie 2ot waqfrﬁwsa:d@wpolnnmw

oxazol yl, oxenranydn;utammemwutedmhertaratthrreedt ﬂaMrl nmd@h:@mﬁﬁt hrol i nyl, phenazi nyl
phenot hi t Z|n | azi nyl , 30piperaziny|,
pi per i_di ﬁgzlllbrﬁ(‘i g?? "y ,J?é lnggéenfigﬂlg%%(n% ﬂno sreﬁ)ezc% E? pyrazol i di nyl
yra?gllnyl gwra.EHGNENQEWﬁldaZ|nyI pyrldooxazolyl pyri doi m dazol yl ,
pyrldothlazolml Py kak)-Awborpyr i dyl , pyrim dinyl, pyrrolidinyl,
pyrrolidinonyl, pycrolinyl, 21-1-pyrro|y|, pyrrolyl, quinazolinyl,

qui nol i nyl , 4%¥qU|ﬂHJ|2|nyl qui noxal i nyl, quinuclidinyl,

tet rahydmﬂwmngn -0HL +@ hy-O4) saguioat 4- og)La|kyt %F?@@Fgwtj}oldmyr :
tetrahydrofurﬁﬁél, t et rahydropyranyl, tetrahydropyridi'nyl,

35t et rahydr ot phenyl, tetrazinyl, tetrazolyl 6H 1, 2, 5- thladlazinyl,

1, 2, 3-t hi adi azol yl, 1,2,4-



WO 2008/ 155022PCT/ EP2008/ 004459 13 t hi adi azolyl, 1,2,5-thi adi azol yl,
1,3,4-thiadiazolyl, thianthrenyl, 1,2-thiazinyl, 1,3-thiazinyl, 1,4-
thiazinyl, 1,3-thiazolyl, thiazolyl, thiazolidinyl, thiazolinyl, thienyl,
t hi et anyl wathisenetzbi azol yl, thi enooxazol yl, thienoi m dazaalpshesebdiket anyl ,

t hi onor phol i nyl, thiophenolyl, thiophegyl, thiopyranyl, 1,2, 3-triazinyl,
1,2,4-triazinyl, 1,3,5-triazinyl, 1,2,3-triazolyl, 1,2,3-triazolyl, 12, 4-
Striazolyl, 1,2,5-triazolyl, 1,3,4-triazolyl and xanthenyl. The term' 1=0"
refers to residues such as carbonyl (-C(0)-) or nitroso (-NC). Halogen is
fluorine, chlorine, bromne or iodine, preferably fluorine, chlorine or
brom ne, particularly preferably chlorine or bromne. The term"R5 and R6
or R6 andR'RR7s halpgant @‘ét{ﬁefca)viaﬁﬁ Ché el prakylifeh-Q-REy, -Hibg, -Sitaciidg to a
105-, 6- € g, whereln said carbon ring is aronmati c,
part| al | yﬁﬁsﬁgg)fd&?%i}%({f ?fa’ ué}alkgp in which one, two or three of the 5
to 7 ri ng?t?asbyﬁ*no@hanm@:r» 1|:(egqlaza@ed by het er oat ons such as nitrogen, oxygen
or sulphyr" refers to residues such as cyclo entyl cycl ohexyl ,

cycl ohept'§ P! ey MPERERTElTjP e Epe I”Hﬁ‘é’ﬁ? @erf"’%'"&méﬁ)/? anemr@nés@mauy

cycl oltexaeltrz8ie seitsenyl , cycl ohexa-1, 4-di enyl, cycl oheptenyl,

cycl ohept a- 1, 3-di enyl, cycl ohept a- 1 4- dienyl 15cycl ohepta-1, 3, 5-trienyl,
phenyl, 1,4 diazepane, 1,2-diazepine, 1,3- dlazeplne 1, 4-di azepi ne,

di azi ri difidhe gesert ivension AEmiaiates tRicaRBINgh ef thelfosrea bMbereiti oxazi ne,

1, 4- di oxirmeis @j 0XO[®-C4h.alkyi, di Oxol ene, 1, 3-di oxol ane, furan, inmdazole,

i m dazol i ne, | m dazol i dine, imdazolidinone, isothiazole, isothiazolidine,

i sot hi azol i ne?) i so¥arr@kyieas ey BEryeioald yesrdn rusioaksyl lsrﬁﬁ*%tﬁﬁlfioﬁ‘e 1, 2-

oxa- t4py epane, 1, 2- oxazi ne, 1, 3-oxazi ne,

1, 4- c;IEjazi ne, Z)kgéggga%yﬁ'g%tg@?oﬁerﬂylgx%gnfﬁﬁat h| azi nane 3, 3- di oxi de,

oxazi ri di ne, Bkazo(qﬁdq;ﬁ(#ﬂe”%%?“é(h OToxi rane, piperazine, piperidine, pyran,

pyrazine, pyragole i 0e,

Py aZi N PV 8701 Sic ARl ARecRUIGH sl Hch (5 2b e R A

pyrrol i di nonepyrﬁylmfﬁltrﬁiﬂb@rowwvfahydr of uran, tetrahydropyran,

t et rahydrg)@yr upl NEsovhibhtddh@zi ne thi adi azol e, 1,2- thiazine, 1, 3-thiazine,

1, 4- t,!g)u azi ne, r%ﬂé@m e, thiazole, thiazolidine, thiazoline, thienyl,

25t hi éta th?)orm X, thionor phol i ne 1, 1-di oxi de t hi opyran,

1,2, 3- tr|a2| nd), 10G@Mtriazine, 1,3,5- triazi ne, 1,2,3-triazole or

1 2, 4-trigzel Ryarddak aton] 0gi cal Iy tolerable salts of the conpounds of formla
are no[h oxic salts that are physiologically acceptable, in particular

phar macedti®all y utGr¥o£@veosalts. Such salts of 30 conpounds of the

formula | congpi nipg, . 6pihlyen8cds.r160"r exanpl e a carboxy group COOH, are

for exanple alkali metal sSalts or alkaline earth metal salts such as sodium

sal t £0 pd¥assilum Sufreesn atemnesi um sal ts and cal ciumsalts, and also salts

wi th physi ol ogy cal_émertyglng.ro@@j @-rggager nary ammoni um i ons such as

tetranet hyl a ni U{B F‘ raet hyl am”moni um and acid addition salts with

ammoni a and physi o dg‘lg‘e toI erabl e organic am nes, such as

35net hyl arrrblaect@mﬁ b&atB®.or NLdwEt hyl am ne, et hyl am‘ ne, triethylam ne,

et hanol a{g ne_or f D 508/1 50225%T/ EP2008/ 004459 14

tris-(2- yﬁ?% ec{ Fﬂ/ 5’ “R&ETBY groups contained in the conpounds of the

f orm&da IO isf ofr) exa@mobalerdhpatb groups or anidino groups, formacid addition

salts, for ex rrpl ecyhit br i norgani c aci ds such as hydrochloric acid,

hydrobrom o a§| I furl c acid, nitric acid or phosphoric acid, or with

organi ¢ carbo I i c €i'ds and sul fonic acids such as formc acid, acetic

aci d, oxals, ReaR:;l es aéméaieqna%%ﬁdenh)asftdne aRGthéh seldBkd foRCi d, succinic aci d,

mal oni ¢ aci d, 0i C aC| , maleic acid, fumaric acid, tartaric acid,

met hanesul fOI’lI)C a?ﬂ rf'ol uenesul fonic acid. The present invention also

i ncl #@es aci d2)add| thefBu)%dyts of conpounds of the formula | which contain,

for exanple, %’ ﬁSFh% groups, with one or two acid equivalents. 10Salts of

conmpounds of or mi can be obtai ned by customary methods known to those

skilled in th& arthiofigr exanpl e by conbining a conpound of the fornula |

with an inorggnic soeri@r ganic acid or base in a solvent or diluent, or from

other salts by cation exchange or anion exchange. The present |nvent| on

al so includes all salts of the conmpounds of the formula I which, because of

| ow physiologically tolerability, are not directly suitable for use in

phar maceutical s but are 15suitable, for exanple, as internediates for

carrying out further chem cal nodifications of the



compounds of the fornula | or as starting materials for the preparation of
physiologically tolerable salts. The anions of the nentioned acids that may
be present in acjid addition salts of the conpounds 20of the formula |, are
al so exanpPe"g>3hi ons that nmay be present in the coXpSIRFLSEHPhe fornul a
| if they contain one or nore positivéPy charged groups like

trial kyl ammoni osubstituents, i.e. groups of the formula (al kyGsN+ bonded
via the positively charged nitrogen atom representing IR, or quaternized
ring nitrogen atons in heterocyclic groups. In general a conmpound of the
formula | contains one or nore physiologically tol erable anions or anion
25equi val ent spas ceupt et i | i f ~iddiaCcONtai Nns one or nore permanently
positively chgfged%@agig%g{aﬁﬁﬁeg?ﬁgl kyl anmoni 0. Optically active carbon
atons present7i n t-N@conpounds of the fornula | can independently of each
ot her have R onfi_g ration or S configuration. The conmpounds of the fornula
| can be 30preésent “I'n the formof pure enantioners or pure di astereoners or
in the form of) m xNbpes of enantioners and/or diastereoners, for exanple in
the farm of riéz)erra_éﬁc?)._m#ge present invention relates to pure enantioners
and mxtures en rorfers as well as to pure diastereonmers and m xtures
of di ast ereonthls. -Fh&-PMiEnti on conprises m xtures of two or of nore than
two stereoi sopBrs .af, &heaufyRh@).hRr18P-R4 t conprises all ratios of the

st ereoi sonmers 35in tche m xtures. In case the conpounds of the formula | can
be present asil i s&nenarpkaena/giC)EBBI8.55022PCT/ EP2008/ 004459 15 i soners
(or cis isoneLg Or At kans, | [ S Lnpvention relates both to pure E

i soners and pﬁjre Zoi{ga)%}é@gn f(?)éfk%ér)riﬁﬁ’uorres inall ratios. The invention
al so 10onpr i sessial |-Ot{@yHCQ ek yienctmpensingl ot he conpounds of the fornmula I.

D astere rs,..1ncludi ﬂg E/é i sonmers, can be separated into the individual

i soners, cﬁ"dﬁse%gﬁ%’f’g, Mgty tha piRms vichdhen ¥€ afaghedie aiigar at ed i nt o
t he two enant seemedsirdoy 1.duikioear gyroet hods, for exanpl e by chromat ography on
chiral p ¢ : l'ization of

di aster erci:arrg'reiﬁzﬁgé %érsﬂgﬁét)gig%dgg&vﬁd%ﬂ&ggtéféﬁoﬁfpgﬂ%%@ﬁi ds or bases.

St er eocheni call y (WAP8sMI@BRpounds of the fornula | can al so be obtained by
enpl dgi ng st epeochery-Cgtdigl. uni form starting materials or by using

stereosel ective reactions, 10The present invention also relates to

pr ocesse$ 181 B98P At -Gy -Gl e conpounds of the fornmula | are

obt ai nablpg.—,rigl'dq@r(g‘g@m@ums(cqtcg)}ggy;f ormula | can generally be prepared by

| i nkage of two or nore fragnents (or building bl ocks) which can be derived
r et r osy nth#tthelasterpoiperegricfemsand mixiurgsthergel inp peypatiaene theobhysintoaeltsppounds  of

t he for mggabekbiiscan generally be advant ageous or necessary in the course
of t synthesis to introduce functional groups which 15could lead to
undesi'red reactions or side reactions in a synthesis step in the form of

pr ecur sors Thvhpresenhineertian @so etatesae tedpduntoofitinefochesa k ederkianct i onal groups. As
exanpl es Qfijs PIREMS SOT groups nitro groups may be nentioned which may | ater
be converted into amingo groups. Protecting groups (or bl ocking groups) that
may be pre€ent SOREPURMHi onal groups include allyl, tert-butyl, benzyl,

al | yl oxy ¢ariboimpdrogeAlatoae) , tert - but oxycarbonyl (Boc), benzyl oxycarbonyl (2)
and 204-l.uorenyl et hox rpbonyl (Fnobc) as protecting groups for hydroxy,
car b%}?yl %I%ciﬁ)d an %(218)%@?1?{: particular, in the preparation of the
conpounds of Bhe f-(CnQk)aaMyleheHCi@F-DR1B] ocks can be connected by perform ng
one or 8 C nder%sgti on_ reactions and/or substitution reactions such as
am de coupl'f n@s, inYarggenOP 8t i ng an ani de bond between a carboxylic acid
group of one Bui | dethepylEheckOpbdR1&n am no group of anot her buil di ng bl ock,
or by a nucl egphi |-{(9|-@4§%H<?|,5“ tution of a | eaving group of one building

bl ock by an nucl eophilic group of another building block, i. e. by
subst3Pt uiion ofvgemathml ogen of one buil ding bl ock by an anino group of
anot her ki | dhpghehlamk. For exanple, compounds of the formula I can be
prepared by |inki t he building blocks of the forrmulae Il and Il or by
| i nki ng Pn'é bﬁF?V&{éﬁbboﬁ'gocks of the fornulae 1V and V WD
20081155FZ2RE THER2 @08 RO@4A4b&pendently of one another selected from



R7 (IV)RLI-&(V) R3 by neans of formng in a manner known per se an am de
bond or an ester bond between the carboxylic acid group Gl depicted in
formula IV and the amino group & depicted in forrmula V or between the

car boxyl i woacistsgroup GL depicted in fornmula |V and t bethyehnesusgr oup &
Sdepicted in formula V. The starting genpounds of the formulae II, Il IV
and V and ot her conpounds which are enployed in the synthesis of the
conmpounds of formula I for introducing certain structural units, are
comercially available or can be readily prepared fromcomercially

avai | abl e conpounds by or anal ogously to procedures described below or in
the literature which is readily available 10to those skilled in the art,

i .e. buildingTbl odidiegert#iemf ornul a 11 can be prepared by a procedure
described i.ep in joke lhgnna et al. J. Med. Chem 1997, 40, 1619-1633.
Depend| ng upon the substltutlon pattern, the pyrrole of the fornula VII can
be R4 ' ERSRL BX VI I-P-RRBO (VI )R2R3 synt hesi zed from suitabl e 1A-di ket ones of
the formula Vi Cqopmgsesi on of the 1, 4-diketone 15 building block of the
formula VI to the rroIe of the fornmula VII can be done by standard

Paal Kror r pr oé)edurﬂg "®For exanpl e the cyclisation to the pyrrole of the
formula VII cén beOetGm@mylkhera{dJ-rm{:‘of the 1, 4-di ketone of the fornula VI
with a suitable arTM}o buil ding block R2-NH2 e. g. (Cl1-CB)-alkyl-NH2 in an
al cohol or by heat g building block VI with ammonia, e.g. in the form of
an ammoni um sgj t. -(T,he reaction can be carried out with ammoni um acetate in
acetic acid of 20 t h ammoni um car bonate w thout a solvent. The

1, 4-di ket ones an " 2synt hesi zed by using the Stetter reaction conditions
(H Swetter, ;ngewc(dytmm 88 (1976) 695) starting from suitable building
bl ocks of the .I ntl%@e?g%l and I X. WD 21108/ 155022PCT7EP2008/ 004459 17
The building b ock he"formula Il can be synthesized by reaction of the
bui | di ng bl ock2of f%ci)cﬁfhﬂ?herm FNGRi1ERRb%al yl chloride in THF or
alternatively,hy F on of the building block of the
formula VII WI a(E:)Ie 4&%@%’5%%@%# ?E)E\%Aed by oxidation of the building

bl ock 5 X Foﬁ4}exa0ﬂte-q4heikpm1eetan)ﬁmmmer done by Se02 in pyridine or
KMh04, / KOH in %vat eb grﬁr‘)‘ E’getl C a,C| and RuCl3 in ethyl acete / water. The
conpotnds of tHe pPésafw-pl %ﬂ?t“?’?fﬁ'd'& e°pl atel et ADP P2Y12 receptor

ant agoni swtssandmioehsa,aakag@m %xﬁa@%;ﬂmh@ta@n%tw@&ﬂlh@sgﬁé afigbned foatingof the
P2Y12 10receptors. In particular, they are

activation of _th | atel et Al

highly active %%‘?@éﬁb"m if‘é"%‘f’ef’h‘é""ﬁ Y12 receptor. They are specific platel et
ADP 1 eceft'frREnRagend Bt3aremagmalpdragenitoey do not substantially inhibit or
pronote tdhg;a rd@eh%toﬁiorQ@% yaRGERLIPr s whose activiation or inhibition is
not desired. e activity of % he compounds of the fornula | can be

det erd¥ ndtl7 if ydragea AfeiTeQr iQ“t"Ct‘uﬁ@!kaissays descri bed below or in other in
vitro, e h Skl| e art. For 15
exanpl e, A %I] t%giﬁ%re% Qon\{éfnc?ﬁ%%%ﬁg ﬁuxturg V\f?} llegfltl gf:%ta taﬂe hlgﬁ?h)?:cﬁoeqécg or may be
nmeasur ed f@?“a%tsﬁ‘é”ds simlar to those descrl bed in prior art and by the
assay described below. Wth respect to P2Y12 binding affinity, a preferred
enbodi ment of the invention conprises conmpounds which have an 1C50 < 1 nM
for P2Y12 binding affinity as determned in the assay described, and which
pr ef eXdablAs wded moein substrarikilad 4 jydrorhthve mesgiue hehictotan\betijezofe. ptstraiphtr ecept or s

i nvol ved e ald i o ion or
et vt | S B L o e e B Bl LS | 26 st).
The abi | icogtaiping ! hd 3c$rﬁ36u7h@f§ agooniakrinz dre ABIPYI, methviede. 2yl etaleno prap

pl atel et %rdm»én@%ume@awe@ péa(z nsénwn% i¥x hé@&leh@ hgh%%elﬁ%é h%%ér%fp“ or

art and describ he e corrpoun S
i nhi bi t t%‘ft‘?ﬁ%[?é‘df’%ﬁ« (FEPTCBH ‘F%’UVI Jd“%‘?y'%&y’ \ﬁq%”‘)‘}avgloﬁe‘tﬂe%% dimedvipyptymet hods

sim |3 tneetivipesiyl, Gesthyideetdl, isnhqxyll ¥condary-butyl, tertiary-butyl, or tertiary-pentyl. The
terms “-(Cg-Cg)-alkyl” or “-(C-Cg)-alkylene" are each hydrocarbon residues containing 1, 2, 3,

4, 35, 6, 7 or 8 carbon atoms. The terms -Cg-alky!” or ,-Cp-alkylene” are understood as

meaning each a covalent bond.



25art. The results of these assays clearly denonstrate that the conpounds
of the invention are functional antagonists of the platel et adenosi ne

di phosphate receptor and are therefore useful for inhibiting platelet
aggr egat i BH 28§45k onbus formation. As pl atel et ADP PZYTEPHEHR4#IIr

ant agoni sts the conpounds of the formiRa | and/or their physiologically
tolerable salts and/or their prodrugs are generally suitable for the

t herapy and 30prophyl axis of conditions in which the activity of platelet
ADP P2Y12 receptor plays a role or has an undesired extent, or which can
favorably be |an uenced by inhibiting P2Y12 receptor or decreasing the

tivit t | t
"ohi bi ¢ g™ ez BGHPSEEE SRR a8 s a° H LB et SRER 1 it -
recept or 45 obs GEBErEASAs hitl 1 e dtble\bbhds dush SeGhyiad (BYedyRPe PV i€i an. As

i nhibitiop,0 | at el et, ADP P2Y1 i nfluences at el

activati OQH éHélhl g‘feng]enﬁ éd:a?pegﬂergaé%ﬁa?%r@{iyl% %éﬁ%f‘ﬁ?qeﬁ%n&eﬁyﬁgromt e

pl at el et t@te@ﬁg@ﬁ égwﬂﬂvb&butph\éer@oﬁﬂpmwsﬂmf theertagiemyese.| and/or their

physi @ ogirg@drny- (tgllcgf @Jaloslkﬁ%hﬁd@agécp;s rhdMRirg c?é[%(yyﬁ§ld§és%og@mﬁ1%%| hYs,
suitable for 5 reduci ng bl ood thronbus formation, or for the therapy and

pr ophyl a8 g ou$ rirgoredioniatams like cydiipadpyk pislohelyi evclopesy!. tvalehgiyatddteptybergr egat i on
and thus hlerdi.coagul ation system pl ays a role or has an undesired extent,

or which an fay i nfluenced reguci ng thronbus formation, or for
the preve *%‘ﬁ‘s &g g‘{/f\é?ﬂ“ beshd epT G 6§1%%ﬁ*%ﬁ@*é¥ﬂ@%§wewq IMPY-GF the

pl at el et &ggrceg%hmyamsé@m aaaicgesbrrzﬁﬁ!n@yorﬁ heo POy a%}ns iAusdggl fic subj ect
of t sent i ave nti on t"&'il[li are n Ib'lyﬁ,' on of unwant ed

thro XSWWS? eTh e"yﬁ BRI ARN e&?mf’ﬁqa{ﬁp?tﬁﬂ ) élﬁ‘ﬁ'?i%h%f'pgﬁ?ﬁ Qtering an
ef fecti v@xmﬂﬁtblméns@f Gorgieayiyl aod 4bipberiyiy, mdaayllam/ooﬂuoaerwhﬁsphmmgl cally
tol erabl gzgaid né%im'uy( ralicls Qrﬁd)ﬁlzrsﬂﬂzcb@? ﬁ&'fyi ra@éai%‘ﬁlle pr@?rat esrl??c&% tical

preparati The to the compounds
bt “he TIPS IMSRAPEHET 1o CoRYERER BYFeaId) o of r i Beemv T o

their prashatadcyfcRs :Wﬁc@&wemﬂﬂfo@&%.‘i ﬁ@'s%& Qérbaﬁ?gbﬁél%%ﬁﬂcedtw the use of
and/ or |call[§ tol erable salts

th d f th

onar o T e A e Hroenravpsin sor ST B UPS  rRhi bi ¢ on
of the P2vdiRdateCtppwlopyridirgt), azabdrz@nidazogl, ptaabieddetarglc titepayi arstidipylat el et
aggr egat 'a‘iﬁdiﬁyqdoeﬂ.lzzﬂa‘%&cﬁ)trl ﬂéﬁ%f@@h@l at%h?d?hl@fﬂ%(gﬂrW&tﬁ:o%eﬂ%%e%&o%&@ﬂggr egation,

i nfl ammatory respo era prophylaxi's o e di seases
nent i oned’eaﬁ?iwiybrbe’%ﬂ‘%ﬁw P%]ﬂe@i%{%%lb@”%'iﬂ*a%% bsPatRitidzclh coPassivhidtceut i cal s
for the tdasiagpy, cardlif, @pﬂoyﬂaﬁw@rdﬁien?ladilﬁhcﬂmsdéuérﬁvﬂmdﬂuﬁd]ﬁhﬂ94’5, t hr omboenbol i c

oo a3 ol EgSlSraz N bIMED! § A Bbia L AbER Do 5he use oF 0o

conpounds tolerable salts
and/ or t igxpl1 grédexetiigsinglofH{ he- qf"ﬁﬁ*?*b?*t‘#IMFQBWFOIIZMZEtTBé%WT@ny'cfldraﬁﬁr

i nf | uencifngzdplipktdaeblidRgt waézbmm :rﬂ&&b@l eH-m&%zﬁgaadi;ﬁﬂ iRz A ddlye ta-
degr anul at and

2 at el et for t ethera or
pr ophyl amdoﬁ)’ofso ?{‘5“&&'@ ’g%cgml%é § '(?ﬁf%azg@aggm‘g%ngef‘%\}f W GPORRARYI e folroyuse
in the tHesrapydaaoid), W&Wyllthpt@la@cbhd@alr dotoiagioyi] iavxageld osaderdinylt hr onboenbol i ¢
di segges zwxaioﬁéltgf?@qmzohﬁﬂmettdb d@zﬂ?ﬂ%o@ﬁoﬂn?ﬁﬁéﬂﬁﬁﬂhdr@i mng at such purposes

i ncl udi ng net ho ‘The present invention
Rl R AT Ao R e M W e A R LR 3
conposi t ilohépxadzzay, tooiainepamyl, efa‘wmthlomlyamﬁwiﬁzeoénﬁt‘l d-eaghyions- compound of

the formya.l, Ag dg'ldt‘x%my}i tc?tafméﬂﬁ¥l Oc!xggdhﬁgl AxXz o?(étgm! eﬁ:(ﬁ@:}n pt?eﬂgétﬁlr dlﬁcy Lrrier.

prodrugs In ceut i
e. one oP"ARANETYRYRASERAIRYI, @5?’1%'%&95’?%’6?‘%“‘@&% P’?%P"%@b‘s@%‘f*ﬁi@@mr exci pi ent s

and/ @0 am@ekaza:mypnwmyap@mm@rpua.qmlptytavagspyrazmyl pyrIﬂﬁdshle;@Fﬁzbmt also rel ates

to the tr C formati on,
acut e rryo‘> %ﬁ;ﬁyngngn l §§r%%gxa%ja] ’8?%’ Jag'rzlgIS1 '] "Q‘%%c’%c%ﬂﬁﬁ P y?acut e vessel
WO 2008/ PB@D'Q!BPGWEMU@MMM%@I I@"@ilnﬂsm'@yr&éﬁ awirelyleghingzolimyy beinetbyl ytic

t herapy i @ﬁ{oﬁiﬁyﬁf&@iﬂ@ﬁahﬁﬁ Qf&ﬁ:’uél@n?la etrﬁl%fd%ﬁélyyi %}%9&% @&%)ﬁoﬁrPTCA) transient
i schem ¢ ypass grafting of

a
the cor oﬁ%?b %PQLE{Eﬁ”Vbﬁ%WBY‘JfoPFQW tﬁgﬁ‘yg@ggényl t‘ffFﬁ“M%[Ppyﬁ‘a'FV'ow ng, restenosis
post 3Sor deteahydrathiopfenplutetraigi, eptaaslylysH-TRisAbedariog, 10f 3-rasikaublgl 1 agcess pat ency
in long-term 5henodi al ysis patients, pathologic thronbus fornmation
occurring in the veins of the lower extremties foll ow ng abdom nal, knee
or hip surgery, pathologic thronbus formation occurring in the veins of the
| oner extremties foll ow ng abdom nal, knee and hip surgery, a risk of
pul nonary t hronboenbolism or dissem nated system c intravascul ar
coagul at opat hy occurring in vascul ar systens during septic shock, certain
viral infections or cancer.




10 The conpounds of the present invention can also be used to reduce an

i nfl ammatory response. Exanples of specific disorders for the treatnent or
prophyl axi s of which the conpounds of the formula | can be used are

cor onary weasds/isfemease, mnyocardi al infarction, angi narpepEPmpd/@4s49ascul ar
restenosis, for exanple restenosis fokkow ng angi opl asty |ike PTCA adult
respiratory distress syndrone, nulti-organ failure and di ssem nated

i ntravascul ar clotting 15di sorder. Exanples of related conplications
associated with surgery are thronboses |ike deep vein and proximal vein

t hronbosi s, which can occur follow ng surgery. The conpounds of the formula
| and their physiologically tolerable salts and their prodrugs can be

adni ni st ghiedazoy!, éﬁiﬁﬂ‘gﬁé’ﬂ%{* e ef-Hindjpzely. Wankeany!, 137’5*?5!94“?1" ﬁa?’ﬂ"'!aé‘ﬂ!"a? 4t 0 humans

a?\ phar magigsityl, @ 2 thiafdWi, thiBLlyRRYaNidiR, Qiﬂﬁ%ﬂlu@%|tﬁennyﬁlﬁ¥iaﬂﬂmhlbt&)ﬂaéhaﬂynl stered on
their o .

bhar race dutdaresgE S s ek BiePRro i Honread dap@idfl
adni ni st rteibpyoanyl, TES-tpdzinyirdCetdripaiad, d  Scainiatiey!, dohd-triageldr ‘easmmlvw 2fdor exanpl e

in thﬁsfqr&fom1@'5|tha°zmyta%@hm@meme&htabl ets, coated tablets, granules,
hard and so

el atiné capsul esh sol uti on& P errul si ons,
suspensi oﬁ@*‘iﬂ‘" FErBEH to FRsiaugs Bch BAGRPRIYS Q)‘)Sﬁ“’ fﬁ%‘@ can al so be
carried Guloger @tfabing, cHidihe exxanipt er ibdind, peefdratiyiiaiins whlodsd d:r(htrdnase or

parenter Iald}éuI?'f,yo&efgé?gghgm{%n&rbgc\{]ﬁr%ousI y, intranmuscularly or subcutaneously,
in the f on ons or infusion solutions, mcrocapsules,

i npl ant s e teroidBS a@f# R& e R ensh R8T {posther wihithaptpps whish they aratiached e Re f or m
of ol nentes.or ﬁ%éﬁﬁe@é&ﬁ:aﬂfcn&th@%h@ﬁsatdlfarboﬁ riak ft&i’roMﬁLﬁ%arﬂ‘ £y uesetn@be i n the

form of aeroso al 30s r maceut ons

accor di ng"rtsatuﬁal?g ?rﬁ ﬂﬁ?’f &"’p"rg?'%% d5 B aomanie mr?oap\jm eg%?éaotst@/ and

fam | i ar feteruaiemsgich eoitrdgent érygerr or sulphirt m@mw@qsyumelmnyl i nert

i nor gani Ccyé’lﬂﬂyxﬂrcﬁl'bgc?dv! %yéi@;fernle%plscﬁ%bé}ga W'%Qﬂen&inc@@bﬁén ncytcféhé)&ei gonpound(s)

of the formula’l or its (t | ts and/ or
O e o e Bt aiet £ Hh o P Do oy Yy Ged s o
t abl ets asydofemtadt, g 6itrényineheppps d bi@gedahe i 12-giaspin] £3-tozerde, 1f4611azemaerpl e,

| act ose, &Qﬁﬁr%’e%ﬁ}me a{% 8# %ﬁgg%ﬁ&%ﬁcﬁf %%Q&lr%o“}‘lﬁgox%% @5}(0%9'3'3\/6‘“ ves

t her eof earic Carriers for soft gel atine
capsul es diprglese Jpodpone duran imidagals. "E‘i’%ﬂﬂ% ‘m’f’aazt"'éd*”WQ%Z"“‘gWsol id and
l'i qui d pobyteibsole, RBathiaeAbineisdusasbens doizb®, is@lagolinBUsdxabliigine andrpiedise, fi t he

Py o B hiesipt 480 o d ! 1 2XURLE TRSRLIAL (MM 508" pgplyﬂols'sons

sucr od®, daEvegne. seeyal, 3Q]Oﬁ%tb@@nan@ég%@f@meeO%ﬁzlfémeeftx@m ‘QJGP@%B!‘%E‘%ar riers for.
M cr ocapsikigss, pap@fﬁi.ﬁ@tp eﬁHmé @ﬁ%n PyRuzink %r&zﬂanwr&om@oppbmn@ pofidsgingcol i ¢

acid and | a ar maceut reparation nor ma contain
about 0. 5"3’5}6?‘{’% ”ér(‘fP nymldgﬁt P ‘frﬁeeé %%WB%L?H%@E ocfyrr?lf‘i(’e WWUC%‘%%F and/ or
t hei r phymsioliregiesaiydspiural, Etabjdeonyent strahydiopyridineeihfadigrioel fhiagéazoldheZ-anount  of

the activ ;aktﬂgr‘l%ﬁﬂﬁe Qfs- Magné qrdmlaaolé t;%%eogmazhmimmzeﬂn@%@ﬁw y tolerable
salts and/or 1ts rorugtsm he pharmaceuti cal rzoiﬁﬁ aratlons norrrallyls
awriw £t rig;

f r om Zhoutietrnghingopgelinggiiprerhelingy; 1Bt ut 2117 %% about 500
ng. | n addssiteaink ol 1 beiaadé bve2 wagpzedi ents of the formula | and/or their
physi ol ogi cal | y acceptable salts and/or prodrugs and to carrier substances,
t he pharnaceutical preparations can contain 15additives such as, for

exanpl e, Phsbiepisally inlermble sajisnhthe comperaes f oMl liasanenioxiaefts haragent s,

stabi | i Zems.ole uEh&degraSe tﬁb@ﬁl%l%%h%&@ﬂﬁ%&ﬂl%ﬁ%&atsﬁeh@fs&m & flavori ngs,
alr o

zer uf fer ubstances sol vent
Sor Y © stptpotits bR Hrpia LB ac g s, REPRARACE Rl i oon are 1
osnotic pioesvsmp@ alkab metahgpita gealkaling partirmoétehsialisuch as Feriyn galls. ratassiutiont ai n t wo
Or Nore COmPAMASsiIh sétla%né 0415 Ralls, amo%aé hed {)hleBbb@icéﬂyQQér%QiU y tolerable

salts 20 and/or their prodrugs. In c maceu ar

cont ai ns W@EF’W?I’B‘PB”’E’BFP&BGH%?SJ?VW F‘E‘HW%‘I'“&”? i“yé "épg‘f”i"gﬁ"cg ‘fhe

i ndi vi duahdditonpatsmds acarnaiand atyslgpeli tblierabb\mgaxid anpiesr swb@kogi cal profile
of theggph [ I I | h & orconmpound
wth gssh@%{gggrﬁ%rcgrﬁl&gﬂérﬁp éé@%t%nﬁﬁé) et@%%?ﬁ%@aﬁ&h&gaﬁong a%rt. ng
conmpound of | ower potency. The flexibility permtted with respect to the
choi ce of substituents in the 25conpounds of the fornmula | allows a great
deal of control over the biological and physico-



chem cal properties of the conpounds and thus allows the selection of such
desired conpounds. Furthernore, in addition to at |east one conpound of the
formula | and/or a physiologically tolerable salt and/or its prodrug, the
phar maceuWcaPs/ispgpar at i ons can al so contain one or noF@EQLIBI04459

t herapeutically or prophylactically ac{4ve ingredients. 30 In one

enbodi nent of the invention the conpound of fornula | is admnistered in
conbination with a fibrinogen-receptor antagonist, thronbin inhibitor,
factor Xa inhibitor, heparins, |owmlecul ar-weight heparins or aspirin. For
exanple, as a fibrinogen-receptor-antagoni st can be used the clinically

approved GP Il b/11la nonoclonal antibody abci xi mab (ReoPro) or eptifibatide
35( | nt egr EFiFYEPYEPHIBMING aResiaggyresioaiained inudhe premposrgmyfitesforfula |, for

fi bri nogeexampEepiiar groups g anidsfoyrape, fo%&%téﬁ@Q%ZBgiﬁMW rQ&ﬂéﬁcg 21

roxi fi ban si brafiban. an npl es of

t hr ombi n ?cﬁic%lg'?%ér %F %8&'{)%94 Rg"ﬂ?brgm"’ aa'gbﬁ 355%‘? B'?"lg)?ic\dé’tr Bhosﬁg"r‘é’lﬁc‘f’abl e

fact or XaChiWiRiomapscarbeafic arida anddufeiic asidasptreasdbanibacih ancticracidasa@iadsd or

api xabmn. ¢itFbaci€ o500 bdidl nﬁzﬂlc bos r&ﬂ:ﬁmé a&@'ﬂna@n&%cﬁtdgérﬂbétagl'aerq?lb@ gahhaAtion
0

wi th an |nd%rect fa h’ L %‘i I'i ke i draparinux or ndapari nux. For
exanpl e 5&h fé&?é‘f?cﬁ ageed %’éﬁa orp-toygResaianic ACKE Thrprgsant Wéifé‘?'i‘ also When
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will readily understand that known variations of the conditions and
processes described in the exanples can be used to synthesize the conpounds
of the present invention. It is understood that changes that do not
substantially affect the activity of the various 10enbodi nents of this
invention are included within the invention disclosed herein. Thus, the



foll owi ng exanples are intended to illustrate but not limt the present

I nvention. Exanples Wien in the final step of the synthesis of a conpound
an acid such as trifluoroacetic acid or 1l5acetic acid was used, for exanple
when trifiwganssasabki c acid was enpl oyed to an aci d- | abipcempeskesdiong group
(eg. a tBu group) or when a conpound g@s purified by chromatography using
an el uent which contained such an acid, in sone cases, depending on the
wor k- up procedure, for exanple the details of a freeze-drying process, the
conpound was obtained partially or conpletely in the formof a salt of the
acid used, for exanple in the formof the acetic acid salt, 20formc acid
salt or trifluoroacetic acid salt or hydrochloric acid salt. Likew se

st art i ng isctess {oakis isomeisor tsansestinagreshdipvantiorgrettdsawihdo pentieisornérk end pure exanpl e

a basic rz,gs@a@@nmr@z ﬁ\'»&d?@sf:ngma%b@f?ﬂeﬁﬂ&tfdﬁ%go%mﬁﬁs%alﬂ%ﬁnﬁﬁc fofpsal t form
i ke, for exanEQPwﬁ38{ | uoroacetic acid salt, a hydrobromc acid salt,

sul furic W&efe the o) behl oric acid salt. 25Abbreviations used:
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formuda { are obtamable T compo é) of the tormula [ can generally be prepared by linkage

of two or more fragments (or building blocks) which can be derived refrosynthetically from
formula 1. In the preparation of the compounds of the formula | it can generaily be
advantageous or necessary in the course of the synthesis to introduce functional groups which

15 could lead to undesired reactions or side reactions in a synthesis step in the form of precursors
which are later converted into the desired functionai groups. As examples of precursor groups
nitro groups may be mentioned which may later be converted into amino groups. Protecting
groups (or blocking groups} that may be present on functional groups include allyl, tert-butyt,
benzyl, allyloxycarbonyl {Alloc), tert-butoxycarbonyl (Boc), benzyloxycarbonyl (Z) and 8-

20  fiuorenylmethoxycarbony! (Fmoc) as protecting groups for hydroxy, carboxylic acid and amino.
in particular, in the preparation of the compounds of the formuia 1 building blocks can be
connected by performing one or more condensation reactions and/or substitution reactions
such as amide couplings, i. 8. by forming an arnide bond between a carboxylic acid group of
one building block and an amino group of another building block, or by a nucleophilic

25  substitution of a leaving group of one building block by an nucleophilic group of another
building bilock, i. e. by substitution of an halogen of one building block by an amino group of
another building block. For example, compounds of the formula | can be prepared by linking
the building blocks of the formulae It and il or by linking the building blocks of the formulae iV
and V

R4 Ol _oOH R12 R13 R5 R6

RiI—E =~ —_
) / A () HN B—D rR7 {H)

30 R2 R3 R11 R10 RS R8



10 Met hanol MeOH Room tenperature 20 C to 25 CRT Sat ur at edsat .

Tet rahydr of uranTHF Tri fl uor oacefic aci dTFA 15

0- " Et hoxycar bonyl ) cyanonet hyl eneam no) - N, N, N1, Nct et ranet hyl ur oni um

t et r af | uowoRerASHTIOIU Exanpl e 1: PCT/EP2008/004459

1- (2- Met hyl - 5- phenyl - 1H-pyrrol - 3-y0-244- (3-tri fl uor onmet hyl - phenyl) - pi per azi
n-1-yl]- ethane-1, 2-di one 20 a) 2-Methyl -5-phenyl-1H pyrrole: To 5.00 g
(28.37 nmol) of 1-phenyl-1, 4-pentandedi one 6.815 g (71 nmol ) anmoni um
carbonate were added. The mi xture was heated at 100 C for 4 days. During
this tinme further 8.8159 amoni um carbonate were added in 1 g portions. The
reaction mxture was treated with water and extracted with ethyl acetate.
The separated 25orgaRité, | ay, P3nas. dri &G (MgS™) and evaporated to yield

4.13 g (93% of R2- &t hy)- henyl . pyrrol e

(2- Met hyl & Pyrr of: RYi dMbci d: T81aStirk¥d sol ution of
14.32 g (91 nmet 5- pheny pyrrole in 50 mM Ti-1F a solution of
11.569 (9 oxadyi rRahl erbd®&ei n 1®81 THF was slowly added at 0 C. The

sol ution MAs wa med up to RT and stirred 30 for 2 h. The reaction m xture
was poured into water, treated with Na2CO3 and extracted with WO
2008/ 1550273Ts pHOUTE 0@ AEHYe INOR RS Se b étriechond hearsesiribardbetueadng ¢ | ayer

\é\/aS ?Ll lecbaﬁi\dgﬁﬁéhd 3fflp eMareiEel ethointulyivelnd tdarfin®lgroB® 8 depicted in formula v

me

T U5t Wt 1) pRRER b s BT €03 Sp0d TS8R WS and bistveior: 9RAOT) - pi per azi
n- 1- A-Set episted i diroeY. To a sol uti on of 1 00 g (4.362 mmol ) of

2- et hyl -ﬁe&m}ﬁ}%lc@%gbmg bGhe %nmé M@r\a&%t\r sneﬁotﬁé%lcslmbéhnagw%h 9fe DVF were
added 1.431 ‘%8 After RT 1 g (4.362 mmol) of

1-(3-tri f§RS tﬂ‘ix?“ﬁﬁl?ﬁ?Pf)*B? [5%?%02?%‘”5‘?{5“@ ‘&Eé‘tfgd%% Cf'?‘*“ﬁﬁﬁ?‘)“@f““&ﬂ
et hyl nor phekomreeriatyeavaithtiechr céf berca@ly preratddrirormraterdidiytanglasielcuinpamdyas

evapor at 4 Afibdiesly RSHBLE Sedhi Al Ribwr i vnd ;.ﬁﬁaw%%@ﬁ.s%ga@g%gaé ution of

NaHCC3 queous on was extracte
separ%ﬁ ed°&Ogﬁﬁ‘f“@dI'rh‘%P”\N&Sblﬁfﬁ"%ﬁ*ﬂfwgmf?r%“ é%t*i?cﬁ’ﬁl?aé%ﬁ bylpraeedtesi due was
purified dagcridel Ce.amnck Ikpnafraidt bz e theti @hgimel ab7840) 1610-1633%9 of the title

compound. o N8 442, 2. (Mol uld Y b BR37 ROV, FERORALAR4459 25
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O

R3 R1—E
E/LK/\‘( —— o~ / (Vi)
s N

R1 0 P
Vi) R2 R3

synthesized from suitable 1.4-diketones of the formula Vi. Conversion of the 1.4-diketone

15 building biock of the formula VI to the pyrrole of the formula VIl can be done by standard Paal-
Knorr procedures. For example the cyclisation to the pyrrole of the formula VIl can be dons by
heating of the 1,4-diketone of the fermula V1 with a suitable amino building block Ro-NH; e. g.
(C4-Cg)-alkyl-NH; in an alcohol or by heating building block VI with ammonia, e.g. in the form of
an ammonium salt. The reaction can be carried out with ammonium acetate in acetic acid or

20 with ammonium carbonate without a solvent. The 1,4-diketones can be synthesized by using
the Stefter reaction conditions (H. Stetter, Angew. Chem. 88 (1876) 695) starting from suitable

building blocks of the formulae Vill and X,
]

—g_ .0 R3
R1-—E =
\( . 1\ . /EA/\[‘(

H S R
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The foll ow ng conmpounds in table 1 were synthesized using the procedures
descri bed above: Table 1. Exam pie structure name MS (ESI+) 2 I
1-(2- Met hyl- 5- phenyl- 1H pyrrol - 3-y1) - i

2- (4- phené P¥85E%9%i n- 1- y1 ) - et hanel, 2- di one 374. 24 3 PNT/EP2008/004459

1-14-(3- Met hoxy phenyl)-i perazin-1- yM7-2-(2-met hyl-5-phenyl - 1H pyrrol - 3-
yl)-et hane-1, 2-dione 404.24 4 NO '

R4 R4 o OH R4 o R4
Ri—E- 2~ Rt-Ew_z ) R1—E~_ ) Ri—E-_ )
—g A -— ——
,N / ,N /N fpe
R2 R3 R2 R3 R2 R3 . R2 R3

(Vi) (n (X (Vi)
The building block of the formula Il can be synthesized by reaction of the building biock of the
formuda Vil with ox'alyt chioride in THF or afternatively by Friedel-Crafts acylation of the
building biock of the formuia Vil with acetyl chioride followed by oxidation of the building block
3 X For example the oxidation can be done by Se02 in pyridine or KMnO, /KOH in water or
peracetic acid and RuCl, in ethyl acete / water.

The compounds of the present invention are platelet ADP P2Y12 receptor antagonists, which
anatagonize the platelet aggregating effect of the activation of the platelet ADP P2Y12

10 receptors. In particular, they are highly active antagonists of the P2Y12 receptor. They are
specific platelet ADP receptor antagenists inasmuch as they do not substantially inhibit or
promote the activity of other receptors whose activiation or inhibition is not desired. The activity
of the compounds of the formula | can be determined, for example, in the assays described
below or in other in vitro, ex vivo or in vivo assays known fo those skilled in the art, For

15 example, the ability of the compounds to bind to the P2Y12 receptor may be measured by
methods simitar to those described in prior art and by the assay described below. With respect
to P2Y12 binding affinity, a preferred embodiment of the invention comprises compounds
which have an IC50 < 1 mM for P2Y12 binding affinity as determined in the assay described,
and which preferably do not substantially influence the activity of other receptors involved in

20 platelet aggregation and fibrinolysis whose inhibition or activation is not desired {using the
same concentration of the antagonist). The ability of the compounds to inhibit ADP-induced
aggregation of platelets may be measured by methods similar to those described in prior art
and by the method described below. The ability of the compounds to inhibit thrombus
formation in vivo or ex vivo may be measured by methods similar to those described in prior

25  art. The results of these assays clearly demonstrate that the compounds of the invention are
functional antagonists of the platelet adenosine diphosphate receptor and are therefore useful
for inhibiting platelet aggregation and thrombus formation.
As platelet ADP P2Y12 receptor antagonists the compounds of the formula 1 andior their
physiologically tolerable salts and/or their prodrugs are generaily suitable for the therapy and

30  prophylaxis of conditions in which the activity of platelet ADP P2Y12 receptor plays a role or
has an undesired extent, or which can favorably be influenced by inhibiting P2Y 12 receptor or
decreasing the activitty, or for the prevention, alleviation or cure of which an inhibition of



N 144- ( 3- Chl or o- phenyl) - pi perazi n-1-y1)-

2- (2-net hyl -5- phenyl-11-1-pyrrol -3-yl)- ethane-1, 2-dione 408.19 5 o d
144- (4- Chl or o- phenyl) - pi perazin-1-yl)- 2 (2- net hy1-5- phenyl - 1H pyrrol - 3-0) -
et hane- 1, POR0ES4ED8 19 6 I D ---" . L3 Na PCT/EP2008/004459

144- ( 3- Met hyl - pheny1l) - pi perazi n-1-yl k 18- (2 et hyl 5- phenyl- 1H-pyrrol -3-y1)-
et hane-1, 2-dione 388.22 7 a 0 N 1410 144-(4-Trifl uoronet hyl - phenyl) -

pi perazi n-1-y1] -2-(2-nmet hyl - 5- phenyl 1H pyrrol - 3-yl) - et hane- 1, 2- di one 442. 26
8

platelet ADP P2Y12 receptor or a decrease in the aclivity is desired by the physician. As
inhibition of the platelet ADP P2Y12 receptor influences platelet activation, platelet aggregation
and platelet degranulation and promote platelet disagaregation, the compounds of the formula
| and/or their physiologically tolerable salts and/or their prodrugs are generally suitable for
5  reducing biood thrombus formation, or for the therapy and prophylaxis of conditions in which

the activity of the platelet aggregation and thus blood coagulation system plays a role or has
an undesired extent, or which can favorably be influenced by reducing thrombus formation, or
for the prevention, alleviation or cure of which a decreased activity of the platelst aggregation
system is desired by the physician. A specific subiect of the present invention thus are the

10 reduction or inhibition of unwanted thrombus formation, in particular in an individual, by
administering an effective amount of a compound of the formula | and/or a physiologically
tolerable salt and /or a prodrug thereof, as well as pharmaceutical preparations thereof.

The present invention also relates to the compounds of the formula | and/or their

15 physiologically tolerable salts and/or their prodrugs for use as pharmaceuticals (or
medicaments}), to the use of the compounds of the formula | and/or their physiologically
tolerable salts and/or their prodrugs for the production of pharmaceuticals 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

20 or prophyiaxis of the diseases mentioned above or below, for example for the production of
pharmaceuticals 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 andfor their prodrugs for the inhibition of P2Y12
receptor or for influencing platelet activation, platelet aggregation and platelet degranulation

25  and promate platelet disaggregation or for the therapy or prophylaxis of the diseases
mentioned above or below, for example for use in the therapy and prophytaxis of
cérdiovascuiar 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 relafes to pharmaceutical preparations (or pharmaceutical

30  compositions) which contain an effective amount of at least one compound of the formula |
and/or its physiologically tolerable saits and/or its prodrugs in addition to a customary
pharmaceutically acceptable carrier, i. €. one or more pharmaceutically acceptable carrier
substances or excipients andfor auxiliary substances or additives.
The invention also relates to the treatment of disease states such as abnormal thrombus

35 formation, acute myocardial infarction, unstable angina, thromboembolism, acute vessel



N 1101 114-(4- Met hoxy-phenyl ypi perazi n- 1-
y1l]-2-(2-nmet hyl -5-phenyl - 1H pyrrol -3- 0-ethane-1 ,2-dione 388.22 9 4i O
NJ 1410 144-(4-Acetyl -phenyl) - pi perazin-1-yl)-

2- ( 2- met b 2d@s/ptseny 1- 1H pyrrol - 3-yl) - et hane- 1, 2- di onePdUBEI2A®/6026910 S C
ONF OFF 0O

_ 18
114-(4-Chl oro-3-trifluoronet hyl phenyb- pi perazin-1-yl11-2-(2-nethyl-5-
phenyl - 1H pyrrol -3-yl) - et hane-1, 2- dione 476.26 11 41 N aC 0'1l1IP a

ciosure associated with thrombolytic therapy or percutaneous transiuminal coronary
angioplasty (PTCA), transient ischemic attacks, stroke, infermittent claudication or bypass
grafting of the coronary or peripheral arteries, vessel luminal narrowing, restenosis post
coronary o venous angioplasty, maintenance of vascular access patency in long-term

5  hemodialysis patients, pathologic thrombus formation occurring in the veins of the fower
extremities following abdominal, knee or hip surgery, pathologic thrombus formation occurring
in the veins of the lower extremities following abdominal, knee and hip surgery, a risk of
pulmonary thromboembolism, or disseminated systemic intravascular coagulatopathy
occurring in vascular systems during septic shock, certain viral infections or cancer.

10  The compounds of the present invention can also be used to reduce an inflammatory
response. Examples of specific disorders for the treatment or prophylaxis of which the
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

16  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 formuia | 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, orin

20  mixtures with one another or in the form of pharmaceutical preparations, which permit enteral
or parenteral administration.

The pharmaceuticals can be administered orally, for exampie in the form of pilis, tablets,
facquered tablets, coated tablets, granules, hard and soft gelatine capsules, solutions, syrups,
25  emulsions, suspensions or aeroso! mixtures. Administration, however, can also be carried out
rectally, for example in the form of suppositories, or parenterally, for example intravenously,
intramusculariy or subcutaneously, in the form of injection solutions or infusion solutions,
zﬁicmcapsu!es, implants or reds, 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
30  sprays.
The pharmaceutical preparations according fo the invention are prepared in a manner Known
per se and familiar to one skilled in the art, pharmaceutically acceptable inert inorganic andfor
organic carriers being used in addition to the compound(s} of the formula 1 and/or its (their)
physiolcgically tolerable salts and/or its (their) prodrugs. For the production of pills, tablets,
35  coated tablets and hard gelatine capsules it is possible to use, for example, lactose, cornstarch



N 1-[4-(3,4-D chl oro-phenyl) - pi perazi n- 1-

yl)-2-(2-net hyI 5- phenyl 1H— pyrrol-3- yl)-ethane-1, 2-dione 442.19 12 N C
rlt Or-----NAK-------- .) 1-(4-(3,5-Dichl oro-phenyl) - pi perazin-1-
y1l1-2-(2- W@tzﬂ‘iﬁfl“@%henyl 1H- pyrrol 3- yl)-ethane- 1, 2- ACAFP2008D0449 13 5
--.- (----N---LLOH N.N.) 1-(4-(3-Hyadroxy- phenyl) pi perazin-1-

yl} 2- (2-net hyl - 5- phenyl - 1Hpyrrol -3- yl)-ethane-1, 2-dione 390.16 14 5 ON
SI N 1-(2-Methyl-5-phenyl-1H pyrrol-3-y1)-

2-(3-nethyl-4-mtolyl-pi perazin-1-yl)- ethane-1,2-dione 402.19 15 51 00 N

or derivatives thereof, talc, stearic acid or its salts, etc. Carriers for soft gelatine capsules and
suppositories are, for exampie, fats, waxes, semisolid and liquid polyols, natural or hardened
oils, etc. Suitable carriers for the production of solutions, for example injection solutions, or of
emuisions or syrups are, for example, water, saline, alcohols, glycerol, polyols, sucrose, invert
5  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
normaily 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 | and/or its physiologically tolerable salts and/or its prodrugs in the pharmaceutical

10 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 saits
and/or prodrugs and to carrier substances, the pharmaceutical preparations can contain

15 additives such as, for example, fillers, disintegrants, binders, lubricants, wetting agents,
stabilizers, emulsifiers, preservatives, sweseteners, 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 1, and/or their physiologically tolerabie salts

20 and/or their prodrugs. In case a pharmaceutical preparation contains two or more compounds
of the formula I, 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 petency. The flexibility permitted with respect 1o the choice of substituents in the

25  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 formuia | and/or a
physiologically tolerable salt andfor its prodrug, the pharmaceutical preparations can also
contain one or more other therapeutically or prophylactically active ingredients.

30
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 lib/llla monoclonal antibody abciximab (ReoPro) or eptifibatide

35 (Integrelin) or tirofiban (Aggrastat). Further examples of fibrinogen-receptor antagonists are



0 1-[4-(1H 1 ndol-4-yl)-piperazin-1-yl]-2-

(2-met hyl-5- phenyl- 1H pyrrol -311)- ethane-1, 2-dione 413.19 16 5 ,--1.5-

or---,,,,,,%- N.,,) 4-(442-(2-Methyl-5-phenyl-1H pyrrok

311) - 2- oxwemved/ b2z pi per azi

114- (3, 5- Di et hy1- pheny1l) - pi
perazinl-01-2-(2- et hyl-5-phenyl- 1FprrroI3 yl)-ethane-1,2-d | one 402.18 18
O N 1-[4-(3-Fluoro-phenyl)-pi perazin-1-yl]-

2- (2-met hyl-5-phenyl - 1H-pyrrol -3-y1)- ethane-1, 2-dione 392.16 WO
2008/ 155022PCDEP2008/ 004459 27 19 11

10

15

20

25

30

35

roxifiban, lotrafiban, orbofiban, sibrafiban and xemilofiban. Exampiles of thrombin inhibitors are
ximelagatran, dabigatran etexilate. As suitable factor Xa inhibitors can be used for exampie
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
encxaparin 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 individua! 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 clinicai approaches wall known in the medical
art. In general, the daily dose for achieving the desired resuits in an adult weighing about 75 kg
is from Q.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 fermula | or its saits 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 P2Y12 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 tabelled compound bound
to the P2Y12 receptor is then detected using a routine method useful for detecting the
particular fabel. Thus, a compound of the formula ! or a salt thereof can be used as a probe to

detect the focation or amount of P2Y12 receptors activity in vivo, in vilro or ex vivo.

Furthermare, 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 1, for example by introduction of substituents
or modification of functional groups.

n-l-yllbenzonitrile 399. 1&CikpddodoodHll N)

]



0 Br I N N 144-(3- Bronp- phenyl) - pi perazin-1-yl k

2- (2- et hyl - 5- phenyl - 1H-pyrrol -3-yl)- ethane-1, 2-dione 454.08 20 41 o F
SIOF N 1-[4-(3,5-Bis-trifluoronethyl -phenyl) -

pi per azi n¥@200B[13P2F 2- et hy1- 5- phenyl1l- 1H pyrrol - 3- y1) PEEHRHESA04259d| one
510.15 21 NO..1.'1,----F CFl'---F 224-(34-Difl uoro-phenyl)-piperazin-1
y1l]-2-(2-net hyl - 5-phenyl - 1H pyrrol -3- yl)-ethane-1, 2-dione 410.15 22 o O
F 1-(2,5-Di net hyl- 1H pyrrol -3-yl)-2-[ 4-
(3-trifluoronethyl-phenyl)-piperazin-1- yl]-ethane-1, 2-di one

The general synthetic sequences for preparing the compounds useful in the present invention
our outlined in the examples given below. Both an explanation of, and the actual procedure for,
the various aspects of the present invention are described where appropriate. The following
examples are infended to be merely illustrative of the present invention, and not limiting thereof

5 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 {o synthesize the
compounds of the present invention.

1t is understood that changes that do not substantially affect the activity of the various
10 embodiments of this invention are inchuded within the invention disclosed herein. Thus, the
following examples are intended to illustrate but not limit the present invention.

Examplas
When in the final stap of the synthesis of a compound an acid such as triflusroacetic acid or
15  acetic acid was used, for example when triflucroacetic acid was employed to an acid-iabile
protecting group (eg. a tBu group) or when a compound was purified by chromatography using
an eluent which contained such an acid, in some ¢ases, 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,
20 formic acid salt or triflucroacetic 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 fike, for example, a trifluoroacetic acid salt, a hydrobromic

acid salt, sulfuric acid salt, or a2 hydrochloric acid salt.

25  Abbreviations used:

tert-Butyl tBu
2 2'-bis{diphenylphashino-1,1'-binaphthyl Binap
Bis-{oxo-3-oxazolidinyl)-phosphoryt chloride BOP-CI
dibenzylidenacetong dba

30  Dichloromethane DCM
Dicyclohexyl-carbodiimide DCC
Diethylphosphoryl cyanide DEPC
Diisopropylethyl amine DIPEA
4-Dimethyaminopyridine DMAP

35 N,N-Dimethylformamide DMIE



380.18 23 N O. --.c- - 1-(2-Methyl-5-phenyl-1Hpyrrol-3-yl)-

244- (3-trifluoronethyl -phenyl)- piperazin-1-ylj-ethane-1, 2-dione 1- oxine
457 24 4 0 40F NF F 1-(2- Met hyl - 5-phenyl - 1H pyrrol -3-y1) -

244- (4- niwbaeadriksobd | uor omet hyl - phenyl ) - pi per azi n- 1- y pEetehsyogschssd- di one
487.34 25 4 o cF 1 ci Ni 144-(3-Chlggo-4-fluoro-phenyl)-

pi perazi n-1-yl1-2-(2-met hyl-5-phenyl 1H pyrrol - 3-yl) - et hane-1, 2- di one 426. 29

26 41 '

0

Dimethylsulfoxide DMSO
1,1-Bis(diphenylphosphino)ferrocene DPPF
O-(7-Azabenzotriazol-1-y}-N, N N N'-
tetramethylurcnium-hexafiuorophosphate HATU
5  high performance liquid chromatography HPLC
N-Bromosuccinimide NBS
N-Chlorosuccinimide NCS
N-lodosuccinimide NIS
N-Ethylimorpholine NEM
10 Methano! MeOH
Room temperature 20 °C o 25 °C RT
Saturated sat.
Tetrahydrofuran THE
Trifluoroacetic acid TFA
18 QO-{{Ethoxycarbonylcyanomethyleneamino)-
NN N, N'-tetramethyluronium tetrafluoroborate TOTU

Example 1; 1-{2-Methyl-5-phenyl-1H-pyrrol-3-yl)-2-[4-(3-triflucromethyl-phenyi)-piperazin-1-yl}-
ethane-1,2-dione

N
r A —
E:‘
F
F

a) 2-Methyl-5-phenyi-1H-pyrrole: To 5.00 g (28.37 mmol} of 1-phenyl-1,4-pentandediong

20

6.815 g {71 mmol) ammonium carbonate were added. The mixiure was heated at 100 °C for 4
daye. During this time further 8.815 g ammonium carbenate were added in 1 g portions. The
reaction mixiure was treated with water and extracted with ethyl acetate. The separated

25  organic layer was dried (MgSQy4) and evaporated to yield 4.13 g (83%) of 2-methyi-5-phenyl-

{H-pyrrole.

b} (2-Methyi-5-phenyl-1H-pyrrol-3-yl}-oxo-acetic acid: To a stirred solution of 14.32 g (81

mmel} 2-methyl-5-phenyl-1H-pyrrole in £0 mi THF a solution of 11.56 g (81 mmol) oxalyi

chloride in 10 ml THF was slowly added at 0 °C. The solution was warmed up to RT and stirred
30 for 2 h, The reaction mixture was poured into water, treated with NapCOg and extracted with



s e 11 (UNF-WIIK)  14-(2,3-(2, 3-benzo[ 1, 4]d|0X|n 6-

yl) pi perazi n-1-yl1]-2-(2-methyl-5- phenyl-1H pyrrol-3-yl)- et hane- 1, 2- di one
432.35 WD 20081155022PCT/ EP2008/ 004459 28 27 4 0 ":-----

F NF
3-(3-{2- 0X02984550B3-t ri f | uor onet hyl pheny1) - pi per azi n- 1PGIEPRBHEI0G4EY - 5.
phenyl - 1H-pyrrol -2-y1) - propi oni ¢ aci d2600.47 28 NoO i----N---si, O
2-(3-{442-(2- Met hyl- 5- phenyl- 1Hpyrrol- 3-y1l)-2-oxo-acetyl]-pi perazin-1 -
yl | - phenoxy) -acetam de 447.50 29 4 0 0 NJ O

ethy! acetate. The separated organic layer was dried (MgS0Oy) and evaporated to yield 10.5 g
(50%) 2-methyl-5-phenyl-1H-pyrrol-3-yi)-oxo-acetic acid.
¢) 1-(2-Methyl-5-phenyl-1H-pyrrol-3-yi)-2-[4-(3-trifluoromethyl-phenyl}-piperazin-1-yi]-ethane-
1,2-diona: Te a solution of 1.00 g (4.362 mmol) of 2-methyl-5-phenyl-1H-pyrrol-3-yl}-oxo-acetic
5  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 agueous soiution of NaHCO43. The aqueous solution was

extracted with ethy! acetate, The separated organic layer was dried (MgS04) and evaporated.

10  The residue was purified by HPLC and lyophilized to yield 8380 mg (37%) of the fitle compound.
MS 442.2 (M+H)",



(3-{4-[2-(2- Met hyl-5-phenyl - 1Hpyrrol - 3-yl)-2-oxo-acetyl}-piperazin-1-yl)-
phenoxy) -acetic acid ethyl ester 476.52 30 040 c, A0

1- (2- Met hyl-5-phenyl- 1H pyrrol - 3-y1)- 2-{443-(2-iperidin-1-yl-ethoxy)--
phenyl i - iweremiinelzr y1} - et hane- 1, 2- done 501. 32 31 11 PCO/ER2008/604459

1-{443- (2- Met hoxy- et hoxy) - phenyl | pi pergzi n-1-y11-2- ( 2- net hyl - 5- pheny1-
11-1-pyrrol -3-yl)-ethane-1, 2-di one 448.23 32 40F N <,---N

1-[ 2- Met hyl - 5-(t et rahydro- pyran-4-yi) -

1H pyrrol -3-y1)-244-(3-trifluoronethyl phenyb- pi perazi n-1-yl yet hane-1, 2-
dione 450.33 O NO

The following compounds in table 1 were synthesized using the procedures described above:

Table 1:
Exam- | structure name MS
ple (ESI+)
5 /@ 1-(2-Methyl-5-phenyl-1H-pyrrol-3-yl)- 374 94
N 2-(4-phenyl-piperazin-1-yl}-ethane-
1,2-dione
a
4
3 -1 1-[4-(3-Methoxy-phenyi}-iperazin-1- 404,34
R (\N/é yl]-2-{2-methyi-&-phenyl-1H-pyrrol-3-
y N yl)-ethane-1,2-dione
w8
ci 1A - i o 1ouile
4 1-[4-(3-Chioro-phenyl}-piperazin-1-yi] 408.19
0 2-(2-methyk-5-phenyl-1H-pyrrol-3-yi}-
y N \) ethane-1,2-dione
N ', a
5 gm 1-{4-(4-Chicro-phenyl)-piperazin-1-yi}- 408.19
9 N 2-(2-methyl-5-phenyl-1H-pyrrol-3-yl)-
N
:: o ethane-1,2-dione
6 1-{4~(3-Methyl-phenyl}-piperazin-1-yi}- 388.22
] ") | 2-(2-methyl-5-phenyl-1H-pyrrol-3-yi)-
N
y N\) ethane-1,2-dione
N i Q
7 ] 1-[4-(4-Trifluoromethyl-phenyl)- 447 96
. .
(\NQ/& piperazin-1-yl}-2-(2-methyl-5-phenyk-
Q! " 1H-pyrrol-3-yl)-ethane-1,2-dione
°< | 1-[4-(4-Methoxy-phenyl)-piperazin-1-
8 7 388.22
y A yi}-2-(2-methyl-5-phenyl-1H-pyrrol-3-
A8 yi}-ethane-1,2-dione
9 i 1-14-{4-Acetyl-phenyl)-piperazin-1-yil- 408.19
o N,©)\ 2-(2-methyl-5-phenyi-1H-pyrrol-3-yl)-
: ¥ N ethane-1,2-dione




0O N 3-{4-[2-(2-Met hyl
benzoic acid ethyl
1-(2- Met
2-(4-m

1-(2-thhy1 5- phenyl- 1H- pyrrol -

- 5- phenyl

-1 3-yl)-2-o0xo-acetyl]

ester 446.25 34 40 0 401 NO
1- 1H pyrrol -3-yl) -

h¥a2§%ﬁ%§2¥dln 1-y1)- ethane 1

3-yl k

pi peridi n-1-yl ket hane-1, 2-dione 441.17 36 5 i o

- pi perazin-1-yl}-

2- dione 387.20FC2FPHRYES, o 40F N
884- (3-trifluoronethyl -phenyl)

10

1-[4-(4-Chloro-3-triflucromethyl-
phenyl}-piperazin-1-yl]-2-(2-methy}-5-
phenyi-1H-pyrrol-3-yl}-ethane-1,2-
dione

476.26

11

1+[4-(3,4-Dichioro-phenyl)-piperazin-1-
yi]-2-(2-methyl-5-phenyl-1H-pyrrol-3-
yh-ethane-1,2-dione

44216

12

1-14-(3,5-Dichloro-phenyl}-piperazin-1-
yli-2-(2-methyl-5-phenyl-1H-pyrrol-3-
yl}-ethane-1,2-dione

44219

13

1-{4-(3-Hydroxy-phenyl}-piperazin-1-
yi]-2-(2-methyl-5-phenyl-1H-pyrrol-3-
yl)-ethane-1,2-dione

300.16

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

413.18

16

4-{4-[2-(2-Methyi-5-phenyl-1H-pyrrol-
3-yh)-2-oxo-acetyl}-piperazin-1-yi}-
benzonitrile

399.18

17

1-[4-{3,5-Dimethyl-phenyl}-piperazin-
1-yil-2~(2-methyl-5-phenyl-1H-pyrrol-
3-yly-ethane-1,2-dione

£02.18

18

1-j4-(3-Fluoro-phenyi}-piperazin-1-yi]-
2-(2-methyl-5-phenyi-1H-pyrrol-3-yi)-
ethane-1,2-dione

392.16




40 N 1-(2- Met hyl-5-phenyl-1H pyrrol
2-[ 4- (3- et hoxy- phenyl ) -pi peridi n-1- yl)-ethane-1, 2-di one 403.20 37 41
144- ( 3- Am no- phenyb- pi peridi n-1-yl k
et hane- 1, 2- dlonQCﬁgﬁﬂmgﬂﬁgﬂ\ N 0O
34122- (2- thhyl 5- phenyl- 1H- pyrrol -

0 CG--k''--N-14 NN..
(2-
5:

2-
(

\

met Y@ 28I80R%A% 1- 1H- pyrrol -

3-y1) -

y oy ATh," "), 1 NN...... -- |

-3-y1)-

3-y9-2-oxo-acetyli-piperidin4-yll- benzonitrile 98.18 39 5 0o0
& TN - — T
19 _ 1-{4-(3-Bromo-phenyl)-piperazin-1-yl} 454.08
5 2-(2-methyl-5-phenyl-1H-pyrrol-3-yl)-
o (\N M .
y N ethane-1,2-dione
N I o
20 F £ 1-{4-(3,5-Bis-trifluoromethyl-phenyi)- 510.15
piperazin-1-yl}-2-(2-methyl-5-phenyl-
q N " | 4H-pyrral-3-yl)-ethane-1,2-dione
, I | Py i) ;
N {3
21 /@:F 1-{4-(3,4-Difluoro-phenyl}-piperazin-1- 41015
o NS yi-2-(2-methyl-5-phenyl-1H-pyrroi-3-
A, N .
— ¢ . yi-ethane-1,2-dione
59 1-(2,5-Dimethyi-1H-pyrrol-3-yl}-2-14- 380.18
0 N F (3-triflucromethyl-phenyl)-piperazin-1-
Vi - N\) Fr .
¢ J i yl}-ethane-1,2-diohe
23 o i F 1-{2-Methyl-5-phenyl- 1 H-pyrrol-3-yl}- 457 19
/ h [ \j . 2-[4-(3-trifluoromethyl-phenyl}-
o : | I piperazin-i-yl}-ethane-1,2-dione 1-
oxime
24 E.‘ ) 1-(2-Methyl-5-phenyl-1H-pyrrol-3-yl}- 487 34
. /@(: 2-[4-(4-nitro-3-trifluoromethyl-phenyl)-
N
y N Fe piperazin-1-yl]-ethane-1,2-dione
N J C
F
25 o l 1-{4-(3-Chloro-4-fluoro-phenyl)- £26.29
o (/\j =g | piperazin-1-yl]-2-(2-methyl-5-phenyi-
N
: / I 1H-pyrroi-3-yi)-ethane-1,2-cione
26 ~ i Oj 1-[4-(2,3-Dihydro-benzo{1 4]dioxin-6- 432 35
Q (\j g yl)-piperazin-1-yi}-2-(2-methyl-5-
N

phenyl-1H-pyrrol-3-yi}-ethane-1,2-
dione

0



NA 341-12-(2- Met hyl - 5-phenyl-1H pyrrol 3-y1)-2- oxo-acetyl kpi peridi n-4-yl k
14

benzoic acid nethyl ester 431.18 40 5 Oo--;--) rrEtr ,....--.

4- (3- (3-phenyl ypi peridin-1-yl k 2-(2-methyl -5-phenyl - 1H pyrrol - 3-yl k

et hane- 1, YOHNE5¥51. 14 41 \ 00 ..-<-7N---"F PCT/EPZO08/80445N - - - - - 0
1-[4-(4-Fl uoro-3-nitro-phenyl)- 28

pi peridi n-1-01-2-(2-net hyl-5-phenyl 1H pyrrol - 3-yl ) - et hane- 1, 2-di one 436. 33
41, N o O :

97 : | 3-(3-{2-Oxo-2-[4-(3-trifluoromethyl- 500 47
2 O ) phenyl)-piperazin-1-yl}-acetyl}-5-
I3 .
g J I phenyl-1H-pyrrol-2-yli-propionic acid
9]
[}
28 ﬂ 2-(3H4-42-(2-Methyl-5-phenyl-1H- 447 50
I e pyrrol-3-yi}-2-oxo-acetyl]-piperazin-1-
N
7] H’N yl}-phenoxy)-acetamide
N Q O
29 . N /@\0 (3-{4-[2-(2-Methyl-B-phenyl-1H-pyrrol- 476.52
V-2 -OX - -ni in-1-
~ N H"’\/ 3-yl)-2-oxo-acetyl]-piperazin-1-yl}-
W 0 4 phenoxy}-acetic acid ethyl ester
20 . ) Q 1-(E»Methgft-S—-piflenyL‘lH—pyrro|—3—y!}» 501.32
@‘(T)J\O’N g ‘f\/ O 2-{4-{3-(2-iperidin-1-yl-ethoxy)--
o phenyl]-iperazin-1-yl}-ethane-1,2-
dione
34 /@\ 1-{4-13-(2-Methoxy-ethoxy)-phenyl}- 448.23
g N o piperazin-1-yi}-2-{2-methyl-5-phenyl-
7 N Kl .
J I ) 1H-pyrrol-3-yi)-ethane-1,2-dione
32 i 1-[2-Methyl-5-(tetrahydro-pyran-4-yi)- 450.33
9 N 1H-pyrrol-3-yl}-2-[4-(3-trifluoromethyl-
o) Vi N\/J Fe R
' ) i phenyl)-piperazin-1-yi}-ethane-1,2-
dione
33 /\/ i 3-{4-[2-(2-Methyl-5-phenyl-1H-pyrrol- 446.25
9 N © | 3-yl)-2-oxo-acetyl]-piperazin-1-yl}-
P N\/J 0 . .
S [ I j benzoic acid ethy! ester
34 1-(2-Methyl-5-phenyl-1H-pyrrol-3-yl)- 387.20
9 2-(4-m-tolyi-piperidin-1-yl}-ethane-1,2-
7 NG .
g J I dione




NO 3-{1-[2-(2-Methyl-5-phenyl-1 3-y1)-2-oxo-acetyli-piperidin-4-yll-
benzoic acid 417.29 43 411 N o 0 Nso O

1-[ 4- (4- Met hoxy- benzoyl) - pi peri di n-1- yl k2-(2-net hyl -5-phenyl - 1H pyrrol - 3-
yl) - et hangrolagds/s@pe 431. 26 WO 2008/ 155022PCT/ EP2008/{Q4d43hsdfidst N O 0 O
1---)1Y% N'. ?Nr/ ?F 144-(4-Fl uor o- benz%l) -piperidin-1-y11-

2-(2-net hyl -5-phenyl -1 Hpyrrol-3-yl)-"ethane-1,2-d ione 419.24 45 N Oo

35

1-(2-Methyi-5-phenyl-1H-pyrrol-3-yi)-
2-[4-(3-triflucromethyl-phenyl)-
piperidin-1-yil-ethane-1,2-dione

441 17

36

1-(2-Methyl-5-phenyl-1H-pyrroi-3-yi)-

| 2-[4-(3-methaxy-phenyi)-piperidin-1-

yl}-ethane-1,2-dione

403.20

37

1-[4-(3-Amino-phenyl)-piperidin-1-yi]-
2-(2-methyl-5-phenyl-1H-pyrrol-3-yi)-
ethane-1,2-dicne

388.19

38

3-{1-[2-(2-Methyl-5-phenyl-1H-pyrrol-
3-yl)-2-oxo-acetyil-piperidin-4-yl}-
benzonitrile

398.18

39

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

benzoic acid methyl ester

431.18

40

1-[4-(3-Bromo-phenyl)-piperidin-1-yl]-
2-(2-methyl-5-phenyl-1H-pyrrol-3-yi}-
ethane-1,2-dione

451.14

41

1-[4-(4-Fluoro-3-nitro-phenyi)-
piperidin-1-yl]-2-(2-methyl-5-phenyi-
TH-pyrrol-3-yl)-ethane-1,2-dione

436.33

42

3~{1-[2-(2-Methyl-5-phenyl-1H-pyrrol-
3-yh)-2-oxo-acetyl]-piperidin-4-yl}-

benzoic acid

417.29

43

1-[4-(4-Methoxy-benzoyl)-piperidin-1-
yl}-2-(2-methyl-5-phenyl-1H-pyrrol-3-

g \ yl)-ethane-1,2-dione

431.26




1 (-14----- ., N.").Lc",ci
yl | -2-(2-nmet hyl - 5- phenyl -
NII IIIIC

Ni NACN, 1-[4- (4- Met hyl -

1-[4-(2, 4-D chl or o- benzyl) - pi per azi n- 1-

1H pyrrol -

3- yl)-ethane-1, 2-di one 456.20 46
{ (4-Ch 1 oro-benzoyl)-piperidin-1-yl11-
2- (2- netﬁvngmﬁk@ﬁyl-1FprrroI 3-y1)-

benzoyl) - pi per B&i n- 1- yl)

2- (2-nmet hyl-5-phenyl - 1H-pyrrol -3-yl1)- ethane-1,2-d ione 415.34 48 *
N,) "-111 c.)

a4 . ¢ . 1-[4-(4-Fluoro-benzoyl)-piperidin-1-yl]- 413.24
p i i P 2-(2-methyl-5-phenyt-1H-pyrrol-3-yl}-
" o F ethane-1,2-dione

45 ] ) ‘1 1-[4-(2,4-Dichloro-benzyl)-piperazin-1- 456.20
2 N » 3 yi}-2-(2-methyl-5-phenyl-1H-pyrrot-3-
W 0 ylj-ethane-1,2-dione

46 ] 2 . 1-[4-(4-Chloro-benzoyl)-piperidin-1-yl}- 435.93
y M | _ 2-(2-methyl-5-phenyl-1H-pyrrol-3-yl}-
i “ | ethane-1,2-dione

47 _ © . ‘I-[4—(4~Mathyi-benzoy!)—piperédin-1-yi]- 41534
y i [ B 2-(2-methyl-5-phenyl-1H-pyrrol-3-yi)-
N f o ethane-1,2-dione

48 0 JOK/\\ 1-[4-(3-Methyl-benzoyt)-piperazin-1- 416.24
/ | i P yil-2-(2-methyl-5-phenyl-1H-pyrrol-3-
N f o \]/ yl}-ethane-1,2-dione

49 1-(2-Methyl-5-phenyi-1H-pyrrol-3-yl}- 469.22

2-[4-(4-¢riflivoromethyl-benzoyi)-
piperidin-1-yl}-ethane-1,2-dione

50 . g 1-[4-(3-Methyl-benzoy!)-piperidin-1-yi}- 415.23
p N 2-(2-methyl-5-phenyl-1H-pyrrol-3-yh-
N g ethane-1,2-dione

51 ] @ - 1-{4-(4-Bromo-benzoyl)-piperidin-1-yl]- 48116
p i B P 2-(2-methyi-5-phenyl-1H-pyrrol-3-yl}-
A8 ® | ethane-1,2-dione

52 . o . 1-[4-(3-Chloro-benzoyl)-piperidin-1-yl]- 435.21
y " I P 2-(2-methyi-5-phenyl-1H-pyrrol-3-yl}-
& ! ethane-1,2-dione

53 )@5r 1-(2-Methyl-5-pyridin-2-yl-1H-pyrrol-3- 44317

9 N F f)-2-[4-(3-triflucromathyl-phenyl)-
N\ LT yh yi-phenyl)

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

00

et hane-1, 2-d i oRETABRHE4AP N O 0 0O

00T



114- ( 3- Met hyl - benzoy1) - pi perazi n-1- y11-2-(2-nmethyl -5-phenyl-1 H pyrrol -3-
yl) -et hane-1, 2-dione 416.34 49\ o N FF

1- (2- Met hyl-5-phenyl- 1H pyrrol - 3-y1)- 244-(4-trifluoromethyl-benzoyl) -

pi peri di nwd-2ydkhstobane- 1, 2- di one 469.22 50 N o0 0 0 N PCT/EP2008/004459

144- (3- Met hyl - benzoy1l) - pi peri di n- 1-y1kq

2- (2-net hyl - 5- phenyl - 1H-pyrrol - 3-yl)- ethane-1, 2-dione 415.23 51 afr NO O
0 GA1%5, 1-[4-(4-Brono-benzoyl)-piperidin-1-yl]-

2- (2-met hyl - 5- phenyl - 1H-pyrrol -3-yl)- ethane-1,2-d ione 481.16 5 2

- = 1-(2-Methyl-5-pyridin-3-y-1H-pyrol-3- | 5 45
6 N F | yh-2-[4-(3rifluoromethyl-phenyl)-

/\ /1 N\) F

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

Example 55: 3,5-Dimethyl-4-{2-ox0-2-[4-(3-triflucromethyi-phenyl)-piperazin-1-yi}-acetyl}-1H-
pyrrole-2-carboxyiic acid ethyl ester

[*) /©>/F
s / I e
© Nj o

5 a) 35-Dimethyl-4-oxalyl-1H-pyrrole-2-carboxylic acid ethyt 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 mi pyfidine 0.318¢g
(2.868 mmol) SeOs were added under argon. The reaction mixture was stirred at 100 °C for 4

h. The mixture was filtered off and 20 ml of 2 NaOH (5%) were added to the solution. The
aqueous phase was extracied with diethylether and then the agueous phase was acidified with
10 1 N HCI. The agueous solution was extracted with ethyl acetate. Then the organic phase was
washed with brine and dried over anhydrous magnesium sulfate. The solvent was evaporated
o yield 180 mg (79%) of the title compound.
b} 3,5-Dimethyi-4-{2-ox0-2-[4-(3-trifluoromethyl-phenyl}-piperazin-1-yil-acetyli-1H-pyrrole-2-
carboxylic acid ethyl ester; To a solution of 0.15 g (0.627 mmaol) of 3,5-dimethyl-4-oxalyl- 1H-
15  pyrrole-2-carboxylic acid ethyl ester in 3 m} 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-trifluoromethylphenylipiperazine and 0.216 g
{1.881 mmoi) of N-ethylmorpholine were added. After 24 h stirring at RT the solution was
evaporated and the residue was treated with a saturated agueous solution of NaHCO3. The

aqueous solution was extracted with ethyl acetate. The separated organic layer was dried
20  (MgSOg4) and evaporated. The residue was purified by HPLC and lyophilized to yield 120 mg

(28%) of the title compound, MS 45217 (M+H)",

Example 56: 3,5-Dimethyl-4-{2-ox0-2-[4-(3-trifluoromethyl-phenyl)-piperazin-1-ylj-acetyl-1H-
pyriole-2-carboxylic acid

0 i y : o
55 SN Y 0



0 o Ea 1-[4-(3-C hloro-benzoyl)-prpendin-1-y11-
2- (2- et hyl - 5- phenyl - 1H pyrrol 3-yl)- et hane-l 2-d ione 435.21 53 - OF

NF 1-(2- - yridin-2-yl- 1H-pyrro|
y0-214-( %@ %’Fuoﬁomst hyl - pheny1) - ger a2| n-1-yl)-et %ﬁgPZGGS(POé‘%S?)ne 443. 17

WO 2008/ 155022PCT/ EP2008/ 004459 31 3
1-(2-Methyl -5-pyridin-3-yl-1H pyrrol - 3- yft-244-(3-tri fl uoronet hyl - phenyl) -
443.17 | N piperazin-1-yli-ethane-1, 2-dione

To a solution of 0.100 g (0.221 mmol) 3,5-dimethyl-4-{2-oxo-2-[4-(3-trifluoromethyl-phenyl)-
piperazin-1-y(]-acetyl}-1H-pyrrole-2-carboxylic acid ethy! ester in 2 ml ethanol and 1 ml water
0.018 g (0.443 mmol) NaOH were added. The solution was stirred at 80 °C for § h. The solvent
was evaporated and 1 N HC! was added fo the residue. The precipitate was filtered off and

5 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 describad above:



N Exanpl e 55:

3,5-Di net hyl-4-(2-ox0-244-(3-trifluoronethyl-phenyft-piperazin-1-yl)-acetyl
)-1Hpyrrol e-2-carboxylic acid ethyl ester 5a)

3, 5- Di netWQ 2085023 y1- 1H- pyrrol e- 2-carboxylic aci d et REI/EEHO¥PO445F0 a
solution of 0.2 g (0.956 mmol) 33

4-acetyl -3,5-di nethyl- 1H pyrrol e-2-carboxylic acid ethyl ester in 3 ni
pyridi ne 03189 (2.868 mmol) Se02 were added under argon. The reaction

m xture was stirred at 100 C for 4 h. The mxture was filtered off and 20
m of a NaCH (5% were added to the solution. The aqueous phase was
extracted mnth di et hyl et her and then the aqueous phase was acidified with
10 1 N Ha'2%f1%e aqueous sol ution was extracted with ethyl acetate. Then the
or gani c [phase |vasctwashed w th brine |aasedri ed over anhydrous| mggnesi um
sulfate.#&ﬂe slol vent was evaporated to yield 180 ng (79% of Eégaﬁ tle
conpound.__b)

3, 5- Di gt hy1- 4- (‘Q{ 0-214-( 3- uc 1GreRimgthyimhryp2-pilper azi §0913;yl | -acetyl
b

}-1H pyrirol e- 2- oxyl ocm |tnf%&toﬁ{ethyﬂ_;ﬂteﬁyi)saﬁez‘dhh-Qfyi]m g (0.627
mol ) of| 3, 5-di net hyl-4. 53%% ¥% 102}? %x%}plc acid eth I ester
in 3 m |of DVH weredaddedsO. 205 g (0.%% olF&FRPOMY er 30 nin At R

0. 1449 (|0. 627 rrm)l) of 1- (3 trifI uormmtoﬂryd:ﬁhecryéthphqsaram neiand 0;216 ¢

(1.881 mmyt)—of Nethytmorphotipey |4l:;2 gt -@hi [J-\_4__fm A bt Egsat R the
sol ution was ev rat ed and th esild {T re m‘p eﬁy); sat%r‘%zt ed

aqueous |sol utilo P'R&ﬁﬁ@oh&é! ?setq-ftqeaﬁ 3ts extracted with
et hyl adet ate. The ed)organl g dirsateyi-1Hasrrélezedrbd(idgSO4) and

evapor atled. The r€5i was purified by HPLG and. | lizedito yield 120
ng (28%i of the title conpound. NS 4?2%@# %Ltsq”‘jg‘h@%@?e 56:

3, 5- D mgtay 1- 4- - 0X0- 244- (3 JZ»:édiuo réoiaed-ty Chipherdyiuorqigiiet-azi| A3712% 1) - acet y1

) - - 1Hpyrir ol e- 2 boxyl iC WP Qe PORAPELFR28981004459 32 To a
solution of O. (0 21

3, 5-di gt hy1- 4- { 2- t Fi% | UorBHEety o3 sarboxylic
pi perazi|n- 1- A- acetcyl P HOpyrroI e- 2- qachdiydniyiaethd)-abldyl ester in 2 ni
et hanol iand-1 water 00189 (ﬂ A4 NaCH.-wer.e..added . .. TFhe.soll uti on

vvvvvv o) OH-we added.
was stirr@d at ?ic for 5 h. @ solveﬁqé:[%%cjé?/raﬁetf‘fét”é‘ﬂ“eéw& 1 RYE | was
added tq the riesidque; Therpreet pit at|ehead-docrdzer edl-2bto-acety}5dri ed {o yield
80 ng (85% of] the, t4 ’txoﬁ‘poan!d. “@ﬁ&ﬁﬁe@n@l ﬁ_}/@rmg él'gbengg\lté OW ng conpounds
In

in table 2 werie syntirtsiczed starting from ex r’rP he TOTU
procedurie descri bed above: acid cyclopropyimethyl-amide

61 v 4-{2-]4-(4-Chloro-3-triflucromethyl- 498.22
\LN 0 N/Q:LI;/F phenyl)-piperazin-1-ylj-2-oxc-acet
%“\) P | yiy-3,5-dimethyl-1 H-pyrrole-2-
° © carboxylic acid propylamide

62 F | 4-{2-[4-(3-Chloro-4-fiuoro-phenyly- 461.20

<{N' o (\N/Q:CE piperazin-1-yi}-2-oxo-acetyi}-3,5-

O% N dimethyl-1H-pyrrole-2-carboxylic
acid cyctopropylmethyl-amide

63 4-{2-[4-(3-Chloro-phenyl}-piperazin- | 429.23

[y /‘ i O’Q\m 1-yi]-2-ox0-acetyi}-3,5-dimethyl-1H-
om pyrrole-2-carboxylic acid

cyclopropylamide

4-{2-[4-(4-Chloro-3-trifluoromethyl- 548.22

% /g:g, phenyl)-piperazin-1-y(}-2-oxo-aceiyi}-

3 5-dimethyi-1H-pyrrole-2-carboxytic




WO 2008/ 155022PCl AP2008/ 004459 33 Table 2: Exam pie structure
N 40F [ (3, 5-Di met hyl-4-(2-oxo-244-( 3-
| - phenyl)-i perazin-1-yllacetyl}-1H pyrrol e-2-carbonyl) -

(ES1+) 57 o
trifluoronmeth

am noFaceVP2V&ErW2et hyl ester 509.32 58 N O

orb F 1PET/EP2E8/604459

nane M5

442- 14- ( 3- Chl or 0- 4-f | uor o- phenyl) - pi Bérazi n-1-y11l-2-oxo-acetyl}-3, 5-
di net hyl- 1H pyrrol e- 2-carboxylic acid (furan-2-ylnethyl)-am de 487.22 59 N

acid {pyridin-3-yimethyl)-amide
85 3,5-Dimethyi-4-{2-oxo-2-{4-(3- 465.27
\LN ) i N\)“/C%f trifluoromethyl-phenyl)-piperazin-1-
& A yl}-acetyi}-1H-pyrrole-2-carboxylic
| acid propylamide
68 Q 3,5-Dimethyi-4-{2-ox0-2-[4-(3~ 503.26
N a N‘Q}j trifluoromethyl-phenyl)-piperazin--
/ v T .
¢ A yil-acetyl}-1H-pyrrole-2-carboxylic
acid (furan-2-yimethyl)}-amide
87 Q /@\ 4-{2-[4-(3-Chioro-phenyl}-piperazin- | 468.24
N 0 N ci 1-yl}-2-oxo-acetyl}-3,5-dimethyl-1H-
0)\%\{’)%;’!4\) pyrrole-2-carboxylic acid (furan-2-
yimethy!)-amide
68 /@\ 4-{2-]4-(3-Chloro-phenyl)-piperazin- | 443.25
C\é Py a 1-yi}-2-oxo-acetyl}-3,5-dimethyl-1H-
g :,l\ ! pyrrole-2-carboxylic acid
cyclopropyimethyl-amide

Example 69: 1-(4-Bromo-2-methyi-5-phenyl-1H-pyrrol-3-yi)-2-[4-(3-trifluoramethyl-phenyl)-

piperazin-1-yll-ethane-1,2-dione

' o
%)’"@"Q(r
4
P

5  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}-sethane-1,2-dione in 10 ml acetonitrile 981 mg (4.394

mmoi) 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 agqueous NH; solution at 0 °C, The

separated organic layer was dried (MgSOy4) and evaporated to give 840 mg (73%) of the title

10 compound. MS 519.08 (M+H)".

Example 70: (E)-3-(5-Methyl-4-{2-0x0-2-[4-(3-trifluoromethyl-phenyl})-piperazin-1-yll-acetyl}-2-

phenyl-1H-pyrrol-3-yi)-acrylic acid methyl ester



IN<,,,,,,,2a 1 FFF 4-{2-[444-(4-3-trifluoronethyl- _
phenyl) - pi perazi n-1-yl ] 2- oxo-acetyl}- 3, 5-di me'{ hyll-\ll:—l- Ip;yrrol e- 2-car boxylic
acid (furap-2s hyl ) -am de 537.21 60 o N-- o]

4-{2-%4- (ﬁaéﬁ]"ﬁlﬁ{é‘? -%lri)fl uor onet hyl - phenyl ) - pi per azi A~ 1271%¥3%8%0- acet y1} -
3, 5-di net hyl- 1H pyrrol e- 2-car boxylic xCi d cydopr opyl net hyl -am de 511. 23 61
0 N--",--01 4-{2[444-Chl oro-3-trifluoronethyl - .
phenyl ) pi perazi n-1-yl] - 2- oxo-acet yl}-3,5-di nethyl-1H pyrrol e-2- carboxylic
acid propylamde 499.22 62 / O

N ]
j—
F
F
3

To a solution of 200 mg (0.384 mmol) 1-(4-bromo-2-methyl-5-phenyl-1H-pyrrol-3-yl)-2-[4-(3-
triflucromethyl-phenyl)-piperazin-1-yl}-ethane-1,2-dione in 4 ml DMF 453 mg (5.266 mmol)
methyl acrylate and 1.5 mi triethylamine were added. The solution was degassed and
5  backfilled with argon whereupon 38 mg (0.053 mmol) bis(iriphenyiphophine(paliadium(lf)-

chioride 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 (MgS0y4) and evaporated. The residue was purified by HPLC and lyophilized to yield 88
mg {44%) of the title compound. MS 526.20 (M+H)",

10
Exampie 71: (E)-3-(5-Methyl-4-{2-0x0-2-[4-(3-trifluoromethyi-phenyl)-piperazin-1-yl]-acetyl}-2-
phenyl-1H-pyrrol-3-yl}-acrylic acid '

To a solution of 155 mg (0.285 mmol) (E)-3-(5-methyl-4<{2-0x0-2-[4-(3-triflucromethyl-phenyl)-
15 piperazin-1-yl}-acetyl}-2-phenyi-1H-pyrrol-3-yl)-acrylic acid methyt ester in 2 mi ethanol 12 mg
- {{0.295 mmol) sodium hydroxide and 0.5 ml 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)".

20  Pharmacological testing
Human P2Y 12 Recombinant Celi Membrane Binding Assay
The ability of a test compound to bind to the P2Y 12 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

25  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.



N 40F ,

4-(2-(4(3-Chl oro-4-fluoro-phenyl) -

pi perazi n-1-yl] - 2- oxo-acetyl }-3,5- dinethyl-1H pyrrol e-2-carboxylic acid

cydopr opy@sfhyisam de 461.20 63 o N N O

PCT/EP2808/004459

4-{244- (3- Chl or o- phenyl ) - pi per azi n- 13 1] - 2- oxo- acetyl } -3, 5-di net hyl - 11- 1-
pyrrol e-2-carboxylic acid cycl opropyl am de 429.23 1 /----- -- NO NJ
ci F 4-(244-(4-Chloro-3-trifluoronethyl -

phenyl) - pi perazi n-1-yl11- 2- oxo-acetyl}- 3, 5-di nmethyl-1H pyrrol e-2-carboxylic

548. 22
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WD 2008/ 155022PCT/ EP2008/ 0041459 34

As source of P2Y12, a membrane preparation was prepared from Chinese Hamster Ovary
{CHQ) calls with recombinant expression of the human P2Y12 receptor according to standard
procedures.

To a 96-well microtiterplate the following were added: a) 24 yl of assay buffer (10 mM HEPES,
138 mM NaCl, 2.8 mN KCI, 12 mM NaCO;, 1 mM EDTA-Na, 0.1 % BSA, pH 7.4 b) 1 1L
compound in DMSO ¢} 50 ul P2Y12 CHO membrane (20 pgfml) and after 15 min at RT d) 25
yL. of 1,61 nM 33P 2MeS- ADP (Perkin Elmer NEN custom synthesis, specific activity
~2100Cifmmol) 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 mivi 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 pliwel! of stop buffer on a plate vacuum. The plate was
disassembled and allowed to air dry overnight with the fiiter side up over night. The filter plates
were snapped into adapier plates and 0.1 mL of Microscint 20 Scintillation Fluid (Perkin Elmer
# 6013621) was added to each well. The top of the filterplate was sealed with plastic plate
covers. The sealed fillerplate were incubated 2 hours at room temperature. A Microbeta
Scintillation Counter was used o 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, 1C50 in mikro M (uM) are shown in Table 3;
Table 3:

Example IC 50 [uM] Example IC50 [pM]
1 0.5 51 0.71
10 0.7 52 0.52
33 0.17 71 0.03

inhibition of Human Platelet Aggregation

Altemnatively 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 platelst aggregation assays: in 96-well plates and with the "Born”-

method using single cuveites.

..) 0



acid (pyridin-3-ylmethyl)-amde 65 NO NO 411 N

3,5-Di net hyl-4-12-oxo-244-(3- trifluoronethyl-phenyl)-piperazin-1-

yl kacetyl1l- 1H pyrrol e- 2- carboxylic acid propylam de 465.27 66 NO NO G f i
NrF F 3, SVORemstsspL- 4- (2- oxo- 244-(3- trifluoromnet hyl - pREREPLGHEPEPaZI N- 1-

yl Facetyl) - 1H pyrrol e- 2-carboxylic acgd (furan-2-ylnmethyl)-am de 503.26 67
0 Ooi  4-(244- (3-Chl or o- phenyo- pi perazi n-

1-y11- 2- oxo-acetyll- 3, 5-di net hyl- 1Hpyrrol e- 2-carboxylic acid (furan-2-

yl met hyl ) -am de 469. 24

o8-well Assay:
Whole blood was collecied from healthy volunteers using 20 ml syringes containing 2 mi of
ACD-A Agqua-Citrat-Dextrose-A, Fresenius). The anticoagulated whole blood was transferred
into 15 mi polypropylene conical tubes {10 mi per tube). The tubes were centrifuged for 15

5 minutes at 150xg at room temperature without using the centrifuge brake. This procedure
leads to a pellet of cellular components and a supermatant of platelet rich piasma (PRP). The
PRP layer was collected from each tube and pooled for each donor. To avoid carry over of
cellutar components following centrifugation, approximately 5 mi of PRF was left in the tube.
The platelet concentration was determined using a Coulter Counter.

10  The 15 mi fubes containing the peliet of celliular components were centrifuged again for 10
minutes at 1940xg. This pelieted out most particulate blood constituents remaining, leaving a
layer of Platelet Poor Plasma (PPP). The PPP was collacted for each donor. The PRP layer,
previously set aside, was diluted with PPP to a final concentration of approximately 3xE8
nlaielets/mi with the PPP.

15  The human piatelet aggregation assay is performed in 86-well plates using a microtiter piate
reader (SpectraMax Plus 384 with SofiMax Pro software from Molecular Devices).

In the plate 15 il of test compound at 10x final concentration in NaCl is mixed with 120 i fresh
PRP and Ehcubated for 5 minutes. Following that incubation period, 15 il of 40 yM ADP is
added to the reaction mix. This addition of ADP is sufficient to induce aggregation in the

20  absence of an inhibitor. The plates are then transferred to the microplate reader and
aggregation is measured over 20 minutes. The instrument settings include: Absorbance at 650
nm, run time 20 minutes with readings in 1- minute intervals and 50 seconds shaking between
readings all performed at 37°C. Results of the assay are expressed as % inhibition, and are
calculated using area under curve (AUC) of the absorbance over 20 minutes.

25  ‘Born™-Method:

Whole blood was collected from healthy volunteers using 20 mi syringes containing 2 ml of
buffered Citrate. The anticoaguiated whole blood was transferred into 15 mi polypropyiene
conical tubes {10 mi per tube). The tubes were centrifuged for 15 minutes at 340xg at room
temperature without using the centrifuge brake. This procedure leads to a pellet of celiular

30 components and a supematant of platelet rich plasma (PRP). The PRP layer was collected
from each tube and pooled for each donor. Te avoid carry over of cellular components
following centrifugation, approximately 5 ml of PRP was left in the tube. The platelet
concentration was detertnined using a Coulter Counter.

The 15 mi fubes containing the pellet of cellular components were centrifuged again for 10

35  minutes at 1940xg. This pelieted out most particulate biood constituents remaining, leaving a



68 1--N o N--\ 0 o 40 ci 4-{2-[4-(3-Chl oro-phenyl) - pi perazi n-

1-yl1] - 2- oxo- acetyl} 3, 5-di net hyl - 1Hpyrrol e- 2- carboxylic acid

cycl opro m de 443.25 Exanple 69:

1-(4- Br o%{) :{‘%zzi 5-phenyl- 1H pyrrol- 3-y1) - 244- (3-t1 I U ONEt Ayl - pheny1)
- piperazin-1- y9 ethane 1, 2-dione 5T 8a solution of 970 ng (2.197 mmol)
1-(2-N@thy1-5-pheny1-1FprrroI-3-y0-244-(3-
trifluoronethyl-phenyl)-piperazin-1-ylj-ethane-1,2-dione in 10 n
acetonitrile 981 nmg (4.394 mmol) Cu(1l1l)Br2 were added. After stirring the
m xture for 4 h at RT the solvent was renoved and the residue was treated

Wi th et hives elatdld FABICRIAMEPPS) Nihebapwsubne%daéreac@onxhen§enan@t9ed organi ¢

ag)clg;rp\(/)vﬁ%ﬁdr k,%(rj gei Ngg%mm%aﬁ/ﬁl_ﬁg_ae w@[gég oeadﬁfialo cogcen?ra ion of ngprgxma@ely% é he title

(E)- (SQNE&h%ﬁhM&QEBBRB=244 (3-trifluoronethyl-phenyl)-pi perazin-1-yll-ace
tyl)-2- U z{gg}e i dﬁ]s)sséayplf, Méﬁoﬁn@&nh dingRLY Eux%ﬁé@usm 19} !ate!et

2008/ 55022PCT/ P2008 2 a sol ution of 8 %

1- ( 4- Br oRBareegiat H&?fiers@ﬁﬁé‘rfy 13 ﬁﬂFfB‘?}F PEPerelign) - 244- ( 3-

trifl uor onet bysay phheny 2 4 @It@bﬁﬂpdﬂmdaﬂ&ﬂx i asreedtraZiodin@MSO B rdixdd wilVF 453 ng

(5.266 mﬁ@i %I f%?ﬁ BN# anLgZ% S f grr%jmil\[.ltgs H? 3?1;‘ \N% %bﬁ‘ &lr*%r Eol@@qﬁgﬁa The

sol uti on wa asse ar gon 0 053
mol ) Dbi Q'Ftﬂ?ﬁtiaméﬁwﬂmlé@ﬁ?w%ép%wc@ﬁ? FOI t)‘e "Q?ﬁ’l‘%rm'&éf hgcadeitioniefédP” Fhe mi xture

was heat @Qfﬁ@éﬂt foliRd e h:ggredatibn xnﬁh@a&éhé@?bn%&ut@vﬁ%ﬁ@d&@%r@dﬁoﬁ e residue was

treated with ter and, ex t i t.h et t at organi c | ayer was
o + o0 veBHE SR 8 BTRiF R 20T et Rer R o JERUR T redtty e Eran

| yophi | i ze&h ipkbitjdre pret 88carguiétad%ingama:timgntaggrleeat@o@mmqr arpBurR6eLe (MHH) t .
10 Exanpkgudhls the absorbance over 6 minutes. _ _
(E)-3-(5-Methyl -442-oxo0-2-14-(3-trffluoronethyl -phenyl) - pi perazi n-1-ylFacet
yl I -2- phenyl -1H pyrrol -3-yl)-acrylic acid To a solution of 155 ng (0.295
mmol ) (E)-3-(5-methyl-4-{2-0x0-244-(3-trifluoronethyl-phenyl)- 15

pi perazi n-1-ylFacetyll-2-phenyl-1H pyrrol-3-yl)-acrylic acid nethyl ester
in 2 mM ethanol 12 ng ((0.295 mmvl) sodi um hydroxide and 0.5 nml water were
added. The m xture was stirred for 24 h at RT. The sol vent was evaporat ed
and the residue was treated with 1IN HCl. The precipitate was filtered off
and dried to give 120 ng (80% of the title conpound. M5 512.17 (M+H) +.



20Phar macol ogi cal testing Human P2Y12 Reconbi nant Cel|l Menbrane Bi ndi ng
Assay The ability of a test conpound to bind to the P2Y12 receptor was
eval uated in a reconbi nant cell nenbrane binding assay. In this conpetitive
bi ndi ng awsays/isfe2t est conpound conpet ed agai nst a r adirairabebhadssagoni st
for binding to the P2Y12 receptor, expgessed on the cell 25menbrane.
I nhibition of binding of the | abeled material was neasured and correl ated
to the anount and potency of the test compound. This binding assay is a
nodi fication of the procedure described by Takasaki, J. et. al, Ml.
Phar macol ., 2001 , Vol. 60, pg. 432. WD 2(108/155022PCT/ EP2008/ 004459 36
As source of P2Y12, a nenbrane preparation was prepared from Chi nese
Hamst er Oda@iMy (CHO cells with reconbi nant expression of the human P2Y12
receptor according to standard procedures. To a 96-well mcrotiterplate the
foll ow ng were added: a) 24 pl of assay buffer (10 mM HEPES, 5 138 nM NaCl,
2.9 mMN KA., 12 doMpdlaidcOdymdla M EDTA-Na, 0.1 % BSA, pH 7.4) b) 1 pL conpound
in DMSO c¢) 50 pL P2Y12 CHO ran%ﬁ%éaog/m,is and after 15 min at RT d) 25
pL of 1,61 nM 33P 2MeS- ADP r Ki NEN cust om synt hesi s, specific
activity -21000 / mmol ) Rfa i n /assay bqufter 20 m n incubatuion at RT
4 A

sanpl es were Han$ erL er—Fi7l terpl ates 10(M I |ipore
FITS G&/ B), pre- wet t[&d oLy of stop t:mffer (10 mv HEPES,
138 MM Nadl pH 7.4), F?ﬁ) youghoeonpletel’y with a MIlipore
pl ate vacuum NeR2” well s were washe fOUr timnes with 400 pl/well of stop
buffer on a plate vacwﬁﬁ The plate was di sassenbl ed angnaklowed to air dry
overn ht WltgthefH side up over night. The filter plates were

snapp d into Sddhtlr %%en& '0.1 nL of Mcroscint 20 Scintillation Fluid
(Perkin El mer 15# 3013821)’38\}°oaikyladded to each well. The top of the

filterpl led i d filterpl
wer e | houbat 6d 2. Rbur s G0 ASBREEHGRT TR NP BRIk NPT RR

Counter was used td nitReSHF 6 t6QBBiSted Fh@daumlmgorefanememumgeﬁ eXpr essed as
a %inhibition of eC| subtraction,of

f
background with 1 Occéga&% d@s\'%ﬂb&a% Q’\gfaer%ga 'S#Nﬁ"ﬁ%%ﬁ gf’ocks and

teste in a four- pmn@t, di~fof M@utfsﬂhdaddidepéﬂd@ﬁﬂyﬁﬁoﬁ@éﬂoﬁ&r BUR1S,Nort ri plicate

begi nning at 10 p rt%' G4 ?Hﬁg&% @t%’&?ﬁb%l%ﬂ&&% Ero%g%szrﬁ&o%si"bgﬂem ally

f our - par anet er curve fiie0 m experl
defined as the avesmdgentpioss td Veirgrdrboe gatrs\sed eaaktinalng oomo@aﬁhmepingt e.

shoun i n Tabl e 3 SLpaaI AR IETpRArb ] P ng ik ot KR 75 e
0.71 10 0.7 52 0. Gifur or oxygen,
15 and wherein said heterocyclyt is unsubstituted or mono-, di- or trisubstituted
independently of one another by R14;
Eis 1) a covalent bond,
2) NH-C(O)- or
3) -0-C(O)-,
20 R2is 1) hydrogen atom or
2) -(C1-Cgl-alkyl,

R3is 1)  ~(C4-Cg)-alkyl,

2) -CFs, or
3) -(C4-Cg)-alkylene-C{O)-O-R186,
25 R4ig 1) hydrogen atom,

2} -(C1-Cg)-alkyl,
3) -(C4-Cg)-alkylene-C(O}-O-R16,
4) -{Co-Cgl-alkenylene-C(0)-0-R 16,



33 0.17 71 0.03 Inhibition of Human Pl atel et Aggregation Alternatively to
a bi nding 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

abi l ity oVOZHB/18¥Abound 30can be evaluated in two pl afEFEP2WFHHEFat i on
assays: in 96-well plates and with thetd'Born"- method using single
cuvettes. WD 2008/ 155022PCDEP2008/ 004459 37 96-wel |l Assay: Whol e bl ood was
coll ected from healthy volunteers using 20 m syringes containing 2 m of
ACD- A Agqua-Citrat-Dextrose-A, Fresenius). The anti coagul ated whol e bl ood
was transferred into 15 ml pol ypropyl ene coni cal tubes (10 ml per tube).
The tubes were cenirifuge or.1 1 au at 150xg at room tenperature

wi t hout usi ng then%ent %igﬁ%égcwoé’ﬁ%?%é%iﬁo%edure | eads to a pellet of

cel lul ar conponentsg andaiggepyiper nat ant of platelet rich plasma (PRP). The
PRP | ayer wasAcoI Ile tsd from each tﬂt&ﬁ_band pool ed for each donor. To avoid
carry over of det9HTS m%%%%e 28 CF BT Bwi ng centrifugation, approximately 5
m of PRP was Blig$aledtad frohnenitragiee atoTher Gil.at el et concentrati on was det er m ned
using s Coul t gy Coynt ek covkithngonk® M tubes containing the pellet of

cel lul ar conmponents were centrifuged again for 10 m nutes at 1940xg. This
pel |l eted out npst art ic=®e bl ood constituents renai ni ng, |eaving a |ayer
of Platelet Poor RjasnmaC@fyPP). The PPP was coll ected for each donor. The
PRP | ayer, previ I et ide, was diluted with PPP to a final

concen%/r atign f'géag)r/%iﬁ'?ﬁ?%?rﬁ '@?E%”Cﬁf‘%)‘t(gl"@?E?Wer\ﬁ?‘?ﬁe‘iﬁ@“PPP. 15The hunan
pl at el et aggr dgat i lpdroggsatymj s perfornmed in 96-well plates using a f
mcrofjter plate r I i Of 1. Max.. .PLQ: tware from
Mol egt ar ngi%ces)?@fﬁg)tﬂggglﬁa%{ee 1 IEIqu*béﬁétg%@uc@%gg’u%'c\i@ grt'sué%&ﬁ I nal
concentration i n Na@pendeniy odedeanttherifapberf,r esh PRP and i ncubated for 5

m nutes. Foll gy ng,ét?gg)me{( b kes period, 15 pl of 40 pM ADP is added to
the reaction m x. 'i’h s addition of ADP is sufficient to induce aggregation
in the 20abserte ofelegani nhibitor. The plates are then transferred to the

m cropl ate reager G .00 .63 AR Askbesover 20 m nutes. The

i nstrunent se?’?i ngzﬁqincl u e:éigbgjgrb%ndﬁ at 650 nm run tinme 20 minutes with
readitigs in 18) m nde i nterval s and 50 seconds shaking between readi ngs all
performed at e,yc. Rgsul'ts of the assay are expressed as Vr) inhibition, and
are cal cul ated’ using area under curve (AUC) of the absorbance over 20

m nutes. 25 " Bont' -{erhodyigheNRBEdd. was col I ected from heal thy vol unteers
using 20 nml syri nges. £ankai.nL. 2 of buffered Citrate. The

anti goagul at egswhoféé g@%@’e\%g@?)&%ﬁ%f erred into 15 m pol ypropyl ene coni cal
tubes (10 m peér tGels-dtyenedi@sOviette centrifuged for 15 m nutes at 340xg
at r t enper,at ur i.t.hout usi trifuge brake. This procedure

| eads™ 1o am;;eﬂl%et g?al\%é)l'??ﬂfeﬁ%éggléhﬂﬁbﬁgﬂts and a supematant of platelet
rich plasma (RRP) . -Olfog-(RRBikliayecoyasree! | ected from each tube and pool ed

for each donor. To avoid carry over of cellular conponents follow ng
centrifugation® apPreRiGHEEYSSCE-NMRIPEB "was 1 eft in the tube. The

pl atel et concepf r afd. Lo et er i i #h h Rt Blsubsti The 15
m tubes cont ai)tni ng Cfh"'e’y%zlel gg@%gégﬁﬁfdﬁgbo&%ﬁeﬁgécﬁ}!e cesﬁ?srt'iwf‘%dged

again for 10 35m rumeso-ati- IrodQgtitut®ih indepratiéndly otiorsuanotigsby Rad. tarcul at e bl ood
constig uents rgTRI BL@Y-C4)-SRYEAMICR-C ¢ 5)-heterocyclyl, wherein heterocyclyl is un-
substituted or mono-, di- or frisubstituted independently of one another by R14,
or
RS5 and RS 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, partiaily
30 unsaturated or saturated, or in which one, two or three of the 5 to 7 ring carbon atoms
are replaced by helerpatoms such as nifrogen, oxygen or suiphur, 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 frem



WO 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 approximtely 3xE8

pl at el et swil 2048/15k022 he PPP. The human pl at el et aggragatisnoassay i s
performed in single use cuvettes usingt he platel et 5Saggregation profiler
(PAP-4 or -8, Bio/Data corporation). In the assay cuvette 4 pl of test
conmpound at 100x final concentration in DVSO is mixed with 392 pl fresh PRP
and incubated for 2 mnutes at 37C wth 1.200 rpmstirring. Follow ng that

i ncubation period, 4 pl of 250 pM ADP is added to the reaction m x. This
addition of ADP is sufficient to induce aggregation in the absence of an

i nhi bitor. Aftler tR&fooaR8regation is 10 neasured over 6 nminutes at 37C
with 1.200 rpmstirgciog)-akesults of the assay are expressed as %

i nhibition, and are_cal cul ated usi ng maxi num aggregation (Tnmax) or area
under curve (AUC) 5P ot he absorbance over 6 ninutes. WO

2008/ 155022PCH} EP2QfH8/ 004459 39 or nmono-, di- or trisubstituted

i ndependent | 'y of .0 nopher. by, hal ogen,

_( Co- 3) _al kyIRgﬁés- ’?93%%?:1%1 a?y¥91 g??aaq%é?'i%h‘cﬁ)r‘@'l‘y"rg‘:@ Qs Q@ &N or
10mono-, di- ar-NH substituted independently of one another by R15, or 5)
-(Co-C4) - al kyl ene-hetero erein heterocyclyl is nmono or bicyclic

s lyl, wh
and contains ¥'°& '1%°9FF'n“é%géfgb‘&ﬁ)'%!{‘%rfg"(&mﬂ:&m@)"e‘Pﬁ3ﬂﬁ’eC'"E& ‘Ne2.eClf the ring

carbon atons ar@bRPL ch¥eotalkd, - H.4oN@ler oat ons chosen from nitrogen,
sul fur or oxyge(ﬁj,) 15ag§%\$tmgre8?‘n gaicgoﬁ{atze?ocy yl is unsubstituted or nono-,

di - or trisubstfisunetormaepen@efisl-gkabr GeCardkiirre-(Oy CREdcloBIkYis1) a coval ent
e by 1ol gl iy =, s, oo
- (C1- C8) - al kyRenerdROY fobin REEtherd&RAhé Sitrdddnyaeking oshictten ard httachéd.a 68)5- @l Kyl ,
3) -(Cl-3&B) - al?kﬁélarﬁﬂgéé:éa%dn%nal\@nerein 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
such as nitrogen, oxygen or sulphur, and wherein said carbon ring is unsubstituted or
15 substituted one, twa, three or four times by R15,
in all their sterecisomeric forms and mixtures thereof in any ratio, and their
physiologically tolerable salts.

2. A compound of formula | as claimed in claim 1, wherein

20 Riis 1) ~«C1-Cg)-alkyl,

2) -(Cg-C4)-alkylene-(C3-Cg)-cycloalkyl, wherein cycloalkyl is selected from
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cyloheptyi or cyclooctyl and is
unsubstituted or mono-, di- or trisubstituted independently of one another by
halogen,

25 3) ~(Cg-Cyq)-alkylene-(Cg-Cq4)-aryl, and wherein aryl is selected from
phenyt, naphthyl, biphenylyl, indanyl, anthryl or fluorenyl and is unsubstituted or
mono-, di- or trisubstituted independently of one énother by R15, or
4) -(Co-C4)-alkylene-heterocyclyl, wherein heterocyclyl is selected from
acridinyl|, 8-aza-bicyclo[3.2.1Joct-3-yl, azaindale ( 1H-pyrrolopyridinyl),

30 azabenzimidazolyl, azaspirodecanyl, azepinyl, azetidinyl, aziridinyl,
benzimidazolyl, benzofuranyl, benzothiofuranyl, benzothiophenyl, benzoxazolyl,
benzthiazolyl, benztriazolyl, benztetrazolyl, benzisoxazolyl, benzisothiazoly!,
carbazolyl, 4aH-carbazolyl, carbolinyl, chromanyl, chromenyl, cinnolinyi,
decahydrochinolinyl, 4,5-dihydrooxazolinyi, dioxazolyl, dioxazinyl, 1,3-



4) -(C2- C6)-al kenyl ene- C(0) - 0- R16, WO 2008/ 155(122PCT/ EP2008/ 004459 40
5)-(C3-C8)-cycloal kyl - C(0)-0-R16, or 6)halogen, Ais selected from oxygen
atomor N OH, Bis selected fromnitrogen atomor CH 5D isl)a
coval ent W&T4!8/135022C(0)- or 3) -CH2-, R5, R6, R7, R8 ®q0/HRI00&NS45

i ndependent |y of one another sel ected4from 1) hydrogen atom _
102)-(C1-C8)-al kyl, wherein alkyl is unsubstituted or nono-, di- or
trisubstituted i ndependently of one anot her by hal ogen,

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

-(C0-A) - al kyl ene-0- (C1-C8) - al kyl ene- O R16, 156)-NO2, 7)-CN,

8)-(C0-CA) - al kyl eng- 6)-R17, 9)-(00-C4)-al kyl ene-C(0)-R16,

12)) ( ( C0- c)4) - al kyl e“ﬁ%‘g‘&‘%)‘Z%Q'Peic’ée,“y')z6-%1‘}"-*(3&3@:"(};‘2?36?/%2@!- Bd S dithiaminka 6) - R17,

12) -0-(Coi - C4) - aldiybehee L3 ®)-te@atiytitofuraB), furanyl, furazanyl, imidazolidinyl,

-0- (C0- 04) - al kyl eng; 7 R p

L ) c4) - X Kyl one. g%%ﬁ%’%ﬁé%’?'%y’?#%’f" WREIYr RERErY: BESiy gyl
un-substituted  isobenzofuranyl, isochromal, igindazolydliiscingpiinyk: isginbiuyl isasuindiiny!

i ndepéndent |y of Qb@zamﬁzﬂ%% isigwﬁ&lsll,, Es@ﬂhiazoiidlinyil‘ ssommﬁzolinyl, is%xatz%hlflb eyelyl is un
2515)-0- (C0-A4) - al. kyl ene- (. C3- -het erocyc whereln 6 -
subs%i tu'g ed or) rmﬁ%’ié?m&ri' y-i'('sgf( a@ﬁ?@l‘i&é’f?"tﬁﬁ@'ﬁﬂ' ‘?/eﬁ%?@ﬁéﬁ?ﬁ‘éhP’PgP%B‘fRpre anot her by
R14, O R5 and Rer@phtmmwaoq@wﬁr@muiwml,maqiwwm Ttheowddansywheeh they are
attached to a 5-, &adz&roghz,@dm@éﬂﬁ&t Cied DBIh ofidzB01 E{%géﬁ{lze%a V\)ﬁ: % _carbon ring

is aromatic, partial]. unsat ur at ed or saturat ed, | one, two or
three of the E to °7atb'¥ﬁ5yq*c1a 'B’i?ﬁe%”éﬂirr%'g“é’l"%z‘rfyéﬂl%‘é@ﬁ“ﬂvﬁ!ﬁé’ﬁaéf”éilat ons such as

ni trdfen, oxygen oramidiphuwxazomtl ondrelyeioretsmj, dxeanfIoshehaiigidirgl unsubst i t ut ed
or substituted On%herta‘f\@\mlihﬂrﬁgn%ng[ PHénoEH(ijaE‘%?I E]I)(eng%ghiinﬁ}%engé}zinylsl2 and R13
are independently of one another selected Tro i _

phthalazinyl, piperazinyl, piperidinyl, pteridinyl, purinyl, pyranyl, pyrazinyl,

pyrazolidiny!, pyrazolinyl, pyrazolyl, pyridazinyl, pyridooxazolyl, pyridoimidazolyl,
pyridothiazolyl, pyridinyl, pyridyl, pyrimidinyl, pyrrolidinyl, pyrrolidinonyl,

15 pyrrolinyl, 2H-pyrrolyl, pyrrolyl, quinazolinyl, quinolinyi, 4H-quinoliziny},
quinoxalinyl, quinuclidinyl, tetrahydrofuranyl, tetrahydroisoquinolinyl,
tetrahydroguinolinyl, tetrahydrofuranyl, tetrahydropyranyi, tetrahydropyridinyl,
tetrahydrothiophenyl, tetrazinyl, tetrazolyl, 6H-1,2,5-thiadiazinyl, 1,2,3-
thiadiazolyl, 1,2,4-thiadiazolyl, 1,2,5-thiadiazolyi, 1,3 4-thiadiazolyl, thianthrenyl,

20 1,2-thiazinyl, 1,3-thiazinyl, 1,4-thiazinyl, 1,3-thiazolyl, thiazolyl, thiazolidinyl,
thiazolinyl, thienyl, thietanyl, thienothiazolyl, thienooxazolyl, thiencimidazolyi,
thietanyl, thiomorpholinyl, thiophenolyi, thiopheny!, thiopyranyl, 1,2,3-triazinyl,
1,2 4-triazinyl, 1,3,5-triaziny!, 1,2,3-triazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, 1,2,5-
triazolyl, 1,3 4-triazoly! and xanthenyl, and is unsubstituted or mono-, di- or

25 trisubstituted independently of one another by R14:
Eis 1) a covalent bond,
2) —NH-C(O)- or
3)  -0-C(O)-
R2is 1) hydrogen atom or
30 2} -(C4-Cg)-alkyi,

R3is 1) -(C1-Cg)-alkyl, or
2) -(C4-Cg)-atkylene-C(C)-0-R 18,

R4is 1) hydrogen atom,
2) -(Co-Cgl-alkenylene-C(0)-0-R18,



WD 2008/ 155022PCT/ EP2008/ 004459 41 1) hydrogen atom 2) -(Cl-C8)-al kyl , 3)
=0 or 4) -Chl, 5R14 is halogen, -OH =0, -(Cl-C8)-alkyl, -0-(C -C8)-alkyl,
-CF3, -0-CF3, -N@2, -CN or -NH2, R15 is hal ogen, -OH, -(Cl1-C8)-alkyl, -CF3,
-0- CF3, -+INeRposa£ab2 - C(0)OH, -C(0)0- (G -C8)-al kyl, -C(ByNeR200s0044812,

R16 is hydrogen atom - (C1-C8)-al kyl

-(Co-A4) - al kyl ene- (C3-C8) -cycl oal kyl, 10R17 is hydrogen atom or
-(Cl-C8)-al kyl, or R17 and R16 formtogether with the nitrogen atomto
which they are attached a 5-, 6- or 7- nenbered carbon ring, wherein said
carbon ring is unsaturated or saturated, or in which one, two or three of
the 5 to 7 ring carbon atons are replaced by heteroatons such as nitrogen,
oxygen or sul phur 3} and{@hEsxslky' &ai d carbon ring is unsubstituted or
15substi tuted one, t\/\qialtgg‘ee or four times by R15, in all their

st ereoi soneric for)ms and om'xtures thereof in any ratio, and their

physi ol ogi calA i seigtled B exwgnaym o MOHonpound of forrmula | as clained in

claim1, whergisReid@Bdfrb nitbgérCdo3) cal Kyl ,

2)-(CQ-C4)-al kyl e e-(C3-08(?- cl.oal kyl, wherein cycloal kyl is selected from
cycl c%r opyl , [}é%}cl gbutﬂ?ové Btlc%’ﬁg’ntyl . cycl ohexyl , cyl oheptyl or cyclooctyl

and i s unsubstitu®ed ofC(@prow-, di- or trisubstituted independently of one
anot her by hal oger, 2533 Co-C4-al kyl ene- (C6-Cl4-aryl, and wherein aryl is
sel ected from phenyl, naghthyl, biphenylyl, indanyl, anthryl or fluorenyl
and i s unsubsk§, 6t 8 Reranddifosrs independently of ensanpthevsedattedigependent |y of one
anot her by Rlﬁ, Orhyérbgér@brﬁ‘l) - al kyl ene- heterocyclyl, wherein heterocyclyl
is selected fromacridinyl, 8-aza-bicyclo[3.2.1]oct-3-yl, azaindole (

1H pyPr ol opyr#di nqu§1;C@@ij‘lbbenzi ni dazol yl , azaspi rodecanyl, azepinyl,

azetidinyl, agirididyt,-HRerséoerzol yl, benzofuranyl, benzothiofuranyl,
benzot hi ophenyl , benzoxazol yl, benzthiazolyl, benztriazolyl,
benztetrazol y#, béazg”vxazol yl, benzi sot hiazolyl, carbazolyl,

4aH- car bazol y4, ca [ iylens-Or @Ry aikyish-omremy |, cinnol i nyl,

decahydr ochi no)l [ ny{%‘%- éi hydr ooxazol rnyl , di gxazol yl, dioxazinyl, 1, 3-
WO 2008/ 155( 1$¥2PCTNER2008/ 004459 42 di oxol anyl, 1, 3-di oxol enyl

3, 3- gisoxo[ 1, 37)4] oxgfhi azi nyl, 6H 1,5, 2-dithiazinyl,

di hydrofuro[2,’3-b)-tetrahydrofuranyl, furanyl, furazanyl, indazolidinyl,
i mi dazol i nyl 8 ni d(&zad%wa!kv*fllﬁ-l’“k?d‘éi%ﬂﬁr| , indolinyl, indolizinyl, indolyl,

3Hi ndol yl, i gobenzofdlnaiilene-Ci®GYgoManyl , isoindazol yl, isoindolinyl,
i soi ndol yl ig)oqui (E‘gjl?l{%yWS?%e@i m dazol yl ), isothiazolyl,
i sot hi azofi di W), -[Getiiayehe-®yP),0R$6xazol yl, isoxazolinyl, isoxazolidinyl,

2-isoxazofiny ket opiperazin i nQl4 nyl, naphthyridinyl,

oct ahydr oi soq]m)nol E‘%B#‘B aé)kige ?)aeé%)l W@QQ?3 oxadi azolyl, 1,2,4- oxadiazolyl,
1, 2, Booxadi azohyl ,-0XCg-Ch)-axaeieac@)yd-R16, 2- oxa-t hi epanyl, 1,2- oxathi ol anyl,
1, 4- oxazepanyl13) 1’-(233(86(-%3;5-23@@ne}C(%')fRJ)((@fZé)-%]7’ 1, 4-oxazinyl,

14)  -(Co-Cy)-alkylene-(C3-Cq5)-heterocyciyl, wherein heterocyclyl is as defined
above and is un-substituted or mono-, di- or trisubstituted independently of one
another by R4, or

25 15)  -O-(Cp-C4)-alkylene-(C3-C1s)-heterocyclyl, wherein heterocyciyl 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 &-,

8- or 7- membered carbon ring selected from cyclopentyl, cyclohexyl, cycioheptyl,

30 cyciopentenyl, 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, pheny!, 1,4 diazepane, 1.2-diazepine, 1,3-diazepine, 1,4-diazepine,
diaziridine, diazirine, dihydroimidazolone, dioxazole, diaxazine, 1,4-dioxine, dioxole,



10oxazol i di nyl, oxazolinyl, oxazolyl, oxetanyl, oxocanyl, phenanthridinyl,
phenanthrolinyl phenazi nyl, phenot hi azi nyl, phenoxathiinyl phenoxazinyl,
pht hal azi plpera2|nyl pi peridinyl, pteridinyl, purin

pyr azi nylwgﬁ%?‘ﬁ’é-‘zﬁﬁiizl di nyl, pyrazolinyl, pyrazolyl, pyr Fﬂgﬁgﬂ%"ﬁ"‘“’"
pyri dooxazol yl , pyr|d0|n1dazolyl, pyr#4ot hi azol yl, pyridinyl, pyridyl,
pyri m di nyl, pyrrolidinyl, pyrrolidinonyl, 15pyrro|iny|, ZFprrronI,
pyrrolyl, quinazolinyl, quinolinyl, 4H quinolizinyl, quinoxalinyl,

qui nuclidi nyl, tetrahydrofuranyl, tetrahydroisoquinolinyl,

t et rahydroqui nol i nyl, tetrahydrofuranyl, tetrahydropyranyl

tetrahydropyrjdinyl, tetrahydro hloph Z|n t trazonI
r4 12 5. (i arapkalne: TR BRI PR RRGRAS ridibRE, Mitergleiel v
1, 2, 5-t hi adi apulagdlidindns ispthidzpladisetriatojitine, ns@tramohmrsy*azoisoao@qurne azinyl,

1, 3-thiazinyl )ézéhding'rﬁgrbﬁﬁﬁhe 112 é(&tthlb%gl ¥ baoxétﬁblﬂﬁ@m@l @xa&éﬁaﬁéoﬂz di nyl,
thlazollnyl t hi eny t hi et an I enooxazo]

hi enot hi azol
t hi enoi ni dazoPFEine. t‘fﬁ %’ﬁ?ﬁ 4‘¥’Fﬁzi9ﬁo‘?"6?ﬁ5?”ie ?ﬂaz‘“gﬂl” aﬁ&éﬂtmaﬁ'f‘a”eteh%ophenyl
t hi opgr anyl , dipxdged otdziridne, rt;khzohd{lnéh&eieltarazxmayé pikr&jre: piperainie ngyiran,
3‘1 '[Zr?atzgﬁyz/f)!i%%w?(%ﬁrﬁ ﬂﬁaéofé %9%9{ the, péragolémgr ﬁ&&'ﬁ lpyrttl.img %I’Idll‘)gr’ ZO' yl 13
25t ri subst i tuP%@‘qlméﬁ@h@%? P;ﬂ'%ﬁ Wﬁéiea‘?‘}’ﬁ"f’l*f&ﬁe Byfq@ﬂ‘?“eEWéoi'jea coval ent

bond, 2) -NH @(r@)ydroﬂfrar?))etraﬂycﬁ&p@)an, te%ﬁdﬁpﬁ)cfhédw&ﬂméhﬁﬁﬁta@bie 1,2-
302) - ( Cl- C8) -

2)-(Gi-C8)-al %ﬂ?lz‘éﬁe @;@zma%%lmﬁﬁ ‘? %fhie)zéledﬂfua(z;’ok?1 thl?zolldlne thiazoline, thienyl,
2) - ( G2- C8) - al thietapl iveno@holjre0thRI@rphoing R21-diogde HBoPaPdTL. EtR2i008) H$4459 43 3)

- (C1- C8) - al kyfizffe 4)3, IRLAGEA 2, ﬁm&w&h%&%&& %mj %Mgﬁréa@tc@moﬁrnné\l's
B is selected fron1n|trogen at om qg alent bond, 2) CXO)

or 3) -CHz- ﬁ@tﬁﬁHmﬁdWHr mFﬁH@Be W of one anot her
sel ected f rorrR‘IL) Iﬁydrm@@rmder&mmre ih@PpadeBily Epe ahdtptr, selected from
3)-(C0-C4)-al k yle 8 %§§¢€§ m4) hal ogen, 5)
- (CO- CA) alkylene al kyl ene- O R16,
-({C4-Cg)-alkyl or

3)  -OH,

R14 is halogen, -OH, =0, -(C{-Cg)-alkyl, -O-(C1-Cg)-alkyl, -CF3, -O-CF3, -NO2, -CN

ot -NH3,

R15 is halogen, -OH, «(C1-Cg)-alkyl, -O-{C1-Cg}-alkyl, -CF3, -O-CF3, -NOp, -CN or
20 -NHy,

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

R17 is hydrogen atom or -(C4-Cgj-alkyl,

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

25
3. A compound of formula | as claimed in claims 1 or 2, wherein
Rtis 1) -{C1-Ca}-alkyt,
2) -(Cp-Co)-alkylene-(C3-Cg)-cycloalkyl, wherein cycloalkyl is selected from
cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl,
30 3) -(Cg-Co)-atkylene-phenyl, or

4) -(Cg-Co)-aikylene-heterocyclyl, wherein heterocyclyl is selected from

furanyl, pyridyl or tetrahydropyranyl,
Eis 1) a covaleni bond,
2) ~NH-C(O}- or



6) -NO2, 157)-0N, 8) -(CO0-C4)-al kyl ene-N(R16)-R17, 9)

-(C0-04) - al kyl ene-C(0)-R16, 10) -(CO-C4)-al kyl ene-C(0)-0-R16, 11)

-(C0-CA4) -al kyl ene-C(0)-N(R16) - R17, 2012)-0-(C0-C4)-al kyl ene-C(0)-0-R16, 13)

- 0- ( C0- Chyeavdskydoene- C(0)-N (R16) - R17 14) PCT/EP2008/004459

-(C0-4) - al kyl ene- (C3-C15) - heterocycl y5, wherein heterocyclyl is as defined

above and is un-substituted or nono-, di- or trisubstituted independently

of one another by R14, or 2515)-0-(C0-C4)-al kyl ene- (C3-C15) - het er ocycl 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 R7 formtogether with the atons which they are attached to a 5-, 6-

or 7- nenbered carbon T-AFlsel ected from cycl opentyl, cycl ohexyl,

cycl oheptyl, ﬁ@gygbg@@mtml , cycl openta 1, 3-di enyl, cycl ohexenyl,

cycl ohexa- 1, 3- lenﬁ ?%clohﬁ dlenyl cycl ohept enyl

cycl ohept a- 1,88 ¢ yl, 1/8I4)o g@toé 1, 4-di enyI cycl ohept al,3,5-trienyl,

phenyl, 1,4 di azepgne, (@, a4ﬂg;@g@@¢(@)_glgﬁ§ di azepi ne, 1, 4-di azepi ne,

d|a2|r|d|ne di azi rine, dihydroim dazol one, dioxazol e, dioxazine,

1, 4- diSoxi ne, Bféxdle, "WAIRDEBM55022PCDEP2008/ 004459 44 1, 3- di oxol ene,

1, 3-di oxol ane, fumran, lReApa- @(,c)idrmﬂ@z,pl i ne, imdazolidine,

i m dazol i di none, isothi | e, 1, sothiazolidine, isothiazoline, isoxazole,

i soxazol i ne, isoxdazolit hg thol ine, 1,2-oxa-thiepane, 1, 2-oxathiolane,

1, 4- oxazepanea islseRcte@kod ioRfyen biotn ep0anHNE, 1, 4- oxazi ne, oxazol one, oxazol e,

[1 3, 4] oxat hi g%sl s%ected%‘bn% netr%%r%t'o%edr Cg{xam ri d| ne, oxazol i di none, oxetan,

oxi rane, piperazine, i°drh pyran, pyrazine, pyrazole, pyrazoline,

pyraZi®l i di ne, Dpgyritdlazi ﬁgovatﬁywqmﬂne pyri di none, pyrim dine,

pyri m di ne-2, 4-di gpe, pypsdre, pyrrolidine, pyrrolidinone, pyrroline,

t et rahydr of uran, t trah‘%/‘_?%opyr an, tetrahydropyridine, thiadiazine

t hi adi azol e, 1,2- ¥ hi aZ 1, 3- thiazine 1,4-thiazine, 1,3-thiazole,

thi azol e, thi azqia e '8 arldR P8 ridegendbMiy@nyis anblehs@dcddh frdnhli onmor phol i ne,

t hi onor phol i n@ Jﬁ%gl oxi e t hi opyran, 1,2,3-triazine, 1,2,4- triazine,

1,3,5-triazin %getral%l‘}ole or 1,2, 4-triazole, and wherein said carbon

ri ng i5s unsubg}it ut®eComigubstituted one, two, three or four tinmes by R15,

R10, R11, R12_and ]z‘%taare i ndependently of one another selected from

1) hydr ogen at S)rn 1 Cl-C8)-al kyl or 3)-CH R14 is hal ogen, -OH, =0,
-(C1-C8) - al ky#), -@hle®® C8)-al kyl, -CF3, -0-CF3, -N®2, -CNor -NH2, Rl15 is

hal ogen, -OH, gy (Chu&fk- al kyl, -0-(C1-05)-al kyl, -CF3, -0-CF3, -NO2, -CN or

20- NH2, &) ~0-(C4-C4)-alkylene-O-R18,
20 7)  -NOg,
8) -CN,
9) «MNHs,

10) -C{O}-R18,

11)  -C{0)-O-R18,
25 12)  -(Cp-Cgq)-alkkylene-C(O)-N(R16}-R17,

13}  -0-H{C4-Cy)-alkylene-C(O}-0O-R18,

14)  -O-(Cq-C4)-alkylene-C{O)-N(R16)-R17, or

15)  -0-{C4-Cy)-alkylene-piperidinyl, or

‘R5 and RB or R6 and R7 form together with the atoms which they are attached to a ring
30 selected from 1,4-dioxine or pyrrole, '

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

1) hydrogen atom or

2)  -(C4-Cyq)-akyl,



R16 is hydrogen atomor -(Cl-qg3)-alkyl, R17 is hydrogen atom or
-(Cl-C&alkyl, in all their stereoisoneric forms and m xtures thereof in
any ratio, and their physiologically tolerable salts. 25 3. A conpound of
fornmul a Iwagtiiaimed in clains 1 or 2, wherein Rl is PCT(REleo@dd445 Kyl

2) - (C0-C2)-al kyl ene- (C3-C6) -cycl oal kylsg wherein cycloal kyl is selected from
cycl opropyl, cyclobutyl, cyclopentyl or cycl ohexyl,

303) - (C0-C2) - al kyl ene-phenyl, or 4)-(C0-C2)-al kyl ene-heterocyclyl, wherein

heterocyclyl is selected from furanyl, pyridyl or tetrahydropyranyl,
E isl)a coval ent bond, 2)-NH C(O0)- or WO 2008/ 155022PCT/ EP2008/ 004459 45
3) -0-C(0)-, R2is hydro en atom is 1)-(C1-04)-al kyl, or

2) - (C1- C4) - al RY® isriwdicgey)a @T'RELéC?'@Rha’i‘ﬂ afhydrogen atom 2)

- et henyl ene ). alkyl, Ais selected from oxygen
atomor N O—lcé% s%&g’en E%mg {Cﬁg%ye%té%d from ni trogen atomor CH 10D isl)a

coval ent bondin ﬂ)har@(dﬁamsowrleﬁ)m@m mixiREes tiRBeof R/anyRSicaad! tRE8Ir ar e
i ndependent | yp,@fs,oggﬁa;@@(gérggg <Sgl ected from 1) hydrogen atom

152) - (501 C4) - al’kyl R16, 4) chlorine,
4, A compound of formula | as claimed in claims 1 to 3, wherein
R1is -phenyl,

Eis & covalent bond,
R2igs hydrogen atom,
10 R3is 1) «{(C1-Cg)-alkyl, or
2) ~(C1-Cq)-alkylene-C(O}-O-R18,
R4is 1) hydrogen atom or
2) -ethenylene-C(O)-0-R16,
3)  -(Cq-Cy)-alkyl,
15 Als  oxygen atom,
Bis nitrogen atom,
Dis a covatent bond,
R5, R, R7, R8 and R are independently of one another selected from
1} hydrogen atom,

20 2) -(C1-C4)-alkyl,

3) -0-R18,

4) chiorine,

5) fiuorine,

6) -0-(C4-Cyg)-akylene-O-R16,
25 7) -NO>,

8) -CN,

9) -NHo,

10)  -C{O)-R186,
11)  -C{O)}-O-R18,
30 12)  ~{Cg-Cg)-alkylene-C{O)-N(R16)-R17,
13) -0-(Cq-Cy)-alkylene-C({O}-O-R18,
14)  -0-{C4-Cy)-alkylene-C({O)-N(R16)-R17 or
18)  -0-(Cq-Cy)-alkylene-piperidinyl, or



5) fluorine, 6) -0-(Cl-C4)-al kyl ene-O R16, 207)-NO2, 8) -CN, 9) -NH2, 10)
-C(0)-R16, 11) -C(0)-0-R16, 2512)-(CO-C4)-al kyl ene-C(0)-N(R16)-R17, 13)
-0-(Cl-A4) - al k}/l__ene-C(O)-O- R16, 14) -0-(Cl-C4)-al kyl ene- C%O%N( R16) - R17, or
15) - 0- (CIPSPIR%31 ene- pi peri dinyl, or RECAHGIE "’ R6 and R7
formtogether with the atons which théy are attached to a ring 30sel ected
from1l, 4-di oxine or pyrrole, R10, R11l, R12 and R13 are independently of one
anot her selected from 1) hydrogen atomor 2) -(Cl-C4)-alkyl, WO

2008/ 155022PCT/ EP2008/ 004459 46 R16 i s hydrogen atom or -(01-04)-al kyl, and
R17 is hydrogen atomor -(01-04)-alkyl, in all their stereoisoneric forns

and m xtures | ' ; | | i rabl e
aalte 5 4 A ROShERE o ART Bl RocfBliIGe BORENRIN AT AR ARIAD D 1)
i s -phenyl, ES§lected g hf-ERMNGBTRYITRS is hydrogen atom 10R3 is

1) - (01- 00- al krlkg, Ran, R)zdnSR104)e ack ylhemogda Am0- R16, R4 is 1) hydrogen atom

or 2) -ethenykene- (LeOabt 8 (cq-Cay-aikyl, and
5 R17 is hydrogen atom or -(C4-C4)-alkyl,

in all their sterecisomeric forms and mixtures thereof in any ratio, and their
physiologically tolerable saits.

5. A compound of formuia | as claimed in claims 1 to 4, wherein the compound of formula

10 | is
1-(2-Methyl-5-phenyl-1H-pyrrol-3-yl)-2-[4-(3-triflucromethyl-phenyl)-piperazin-1-yi]-
ethane-1,2-dione,
1-{2-Mathyl-5-phenyl-1H-pyrrol-3-y)-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-

15 dione,
1-[4-(3-Chiloro-phenyl)-piperazin- 1-yl]-2-(2-methyl-5-phenyl-1H-pyrrol-3-yl)-ethane-1,2-
dione,
1-[4-(4-Chioro-phenyl)-piperazin- 1-yll-2-(2-methyl-5-phenyl-1H-pyrrol-3-yl}-ethane-1,2-
dione,

20 1-[4-(3-Methyl-phenyl}-piperazin-1-yl}-2-(2-methyl-5-phenyl-1H-pyrrol-3-yl}-ethane-1,2-
dione,
1-[4-(4-Trifluaromethyl-phenyl)-piperazin-1-yl]-2-(2-methyl-5-phenyl- 1H-pyrrol-3-yi)-
ethane-1,2-dione,
1-[4-(4-Methoxy-phenyl)-piperazin-1-yl}-2-(2-methyl-5-phenyl-1H-pyrrol-3-yl)-ethane-

25 1,2-dione,
1-[4-{4-Acetyl-phenyh)-piperazin-1-yl]-2-(2-methyl-5-phenyl- 1 H-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-yh-ethans-1,2-dione,

30 1-{4-(3 4-Dichloro-phenyl)-piperazin-1-yi}-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-yi}-2-(2-methyl-5-phenyl-1H-pyrrol-3-yl)-ethane-

35 1,2-dione,



3) -(C1-C4)-alkyl, 15A is oxygen atom B isnitrogen atom D is a coval ent
bond, R5, R6, R7, R8 and R9 are independently of one another selected from
1) hydrogen atom 202)-(C -C4)al kyl, 3)-0-R16, 4) chlorine, 5) fluorine, 6)
- 0- (C1- oovabkéophigtzz O R16, 257)-NO2, 8) -CN, 9) -NH2, ROVEPIH(£)o4R¥6, 11)
-0(0)-0-R16, 3012)-(CO0-00-al kyl ene-C(83- N(R16) - R17, 13)
-0-(C1-04)-al kyl ene-C(0)-0-R16, 14) -0-(01-00-al kyl ene-C(0)-N(R16)-R17 or
15) -0-(01-00-al kyl ene-pi peridinyl, or WD 21108/ 155022PCT/ EP2008/ 004459 47
R5 and R6 or R6 and R7 formtogether with the atons which they are attached
to a ring selected froml 4 di oxi ne or pyrrole, RlO Rll R12 and R13 are

each a hydrogen atom %en atom or - Ik |, and 5R17 is
hydr ogen” at omi &Mefb\&%@)‘myé'ﬂ té;ﬂvrm'ﬁnv 4-{3-PetRylA-rat *étS’F%aéfﬁ‘érli')ce“’f‘%‘FﬁB? and

m xtures ther®efe,in any ratio, and their physiologically tolerable salts.

5. A conpound {4 (fﬂq %l-@yl}p%graglweﬁyﬂs 2'n§5ﬂ%}| g'pﬂ@nyi"ﬂ-{%y#d% SVW]%rth%lngﬂzhe compound

of formula 10
1- (2- Met hy1- SHigigeny1- 1H pyrrol - 3-y0- 244- (3-tri fl uor onmet hyl - pheny1) - pi per azi

n-1-yg)- et hatﬂ@ 3. 2Rt phenyl-1H-pyrrol-3-yl)-2- oxo—acetyl] piperazin-1- y!}—benzonztrlie
(2 ey e ) B RO A s rane- .
-y11- 2- ( 2- met h§kdiobe,phenyl - 1H pyrrol - 3-y1) - et hane- 1, 2-
1-{4-(3-Fluoro-phenyl}-piperazin-1-yl]-2-(2-methyl-5-phenyl-1H-pyrrol-3-yi}-ethane-1,2-
dione,

10 1-[4-(3-Bromo-phenyl)-piperazin-1-yil-2-(2-methyl-5-phenyl-1H-pyrrol-3-yi}-ethane-1,2-
dione,
1-{4-(3,5-Bis-trifluoromethyl-phenyl)-piperazin-1-yl}-2-(2-methyl-5-phenyl-1H-pyrroi-3-
yl}-ethane-1,2-dione,
1-[4-(3,4-Difluoro-phenyl)-piperazin-1-yi}-2-(2-methyt-5-phenyl-1H-pyrrol-3-yl)-ethane-

15 1,2-dione,
1-{2,5-Dimethyl-1H-pyrrol-3-yl})-2-{4-( 3-triftucromethyl-phenyl)-piperazin-1-yl]-ethane-
1,2-dione,
1-(2-Methyl-&-phenyl-1H-pyrrol-3-yl)-2-[4-(3-trifluoromethyi-phenyl)-piperazin-1-yi}-
ethane-1,2-dione 1-oximsa,

20 1-(2-Methyl-5-phenyl-1H-pyrrol-3-y1)-2-[4-(4-nitro-3-trifluoromethyl-phenyl)-piperazin-1-
yl]-ethane-1,2-dione, !
1-{4-{3-Chioro-4-fluoro-phenyl}-piperazin-1-yl]-2-(2-methyl-5-phenyl-1H-pyrrol-3-yi) -
ethane-1,2-dione, .
1-{4-(2,3-Dihydro-benzof1 4]dioxin-6-yl)-piperazin-1-yil-2-(2-methyl-5-phenyl-1H-pyrrol-

25 3-yh-ethane-1,2-dione,
3-(3-{2-Cxo-2-{4-(3-trifluoromethyl-phenyl)-piperazin-1-yl}-acetyl}-5-phenyl- 1H-pyrrol-2-
yl}-propienic acid,
2-(3-{4-[2-(2-Methyl-5-phenyl-1H-pyrrol-3-yl)-2-oxo-acetyl}-piperazin-1-yl}-phenoxy)-
acetamide,

30 (3-{4-[2-(2-Methyl-5-phenyl-1H-pyrroi-3-yl}-2-oxo-acetyl}-piperazin-1-yi}-phenoxy)-
acetic acid ethy! ester,
1-{2-Methyl-5-phenyl-1H-pyrrob-3-yl)-2-{4-[3-(2-iperidin-1-yl-sthoxy)-—-phenyl}-iperazin-1-
yi}-ethane-1,2-dione,
1-{4-[3-(2-Methoxy-ethoxy)-phenyil-piperazin-1-yl}-2-(2-methyl-5-phenyl-1H-pyrrol-3-yl}-

35 ethane-1,2-dione,



15di one,

1-[4- (3-Chl oro- phenyl) - pi perazin-1-yl]-2-(2-nethyl-5-phenyl-1H pyrrol-3-yl)

-ethane-1,2- dio

144- ( 4- GW%?‘B’S/ﬁWQ?’?yl) pi per azi n- 1- yl] 2 (2- met hy1- 5- pReHFH298894F r ol - 3-y1) -

et hane-1, 2- di one,

201-[ 4- (3 Met hyl - phenyl ) - pi per azi n- 1- yl] 2- (2- et hyl - 5- phenyl - 1H pyrrol - 3-y

1) - et hane-1, 2- di one,

1-[4-(4-Trifluoronethyl - phenyl) - pi perazi n-1-y1] - 2-(2-net hyl - 5- phenyl1- 1H pyr

rol -3-yl)- ethane-1, 2-di one,

;I' g?hgélng/?t ho{iﬁj@%ﬁﬂ)ﬁi{ etrgﬁy%?o—gy%én«% 9'1) ¥IJt]pyrgoi (BZyII-rE?[E%/ rlfl§or9|ngtﬂy Jph;rt)h)pyr rol-3-yl

144- (4- Acetylpli]?ﬂﬂ@?ﬂfyl‘ -yl p’ihp%ﬁ“hi'ldwﬂ& y11-2- (2- et hy1-5- phenyl- 1H pyrrol - 3-y1) -

et hane- 1, 2- dsgm 2-WdthykstpihloftApydrol- 848D 160s admyberaitenyl-hedoic acid

perazin- 1 y1) fg( nmet Ky 335 kp;hen?/s;ls 1I—T—y\2)yrrol‘L@%/%{é et hanghl Zoglagine

301 [4-(3, 4- 7B PP phenyl) - pi perazi n- 1-y1] - 2- ( 2- net hy1- 5- pheny1-11- 1- pyrr
-3-91) - et hah@-Mé.thﬂ—Sdnhenﬁ»‘iH pyrrol-3-yi}-2-{4-m-tolyi-piperidin-1-yl}-ethane-1,2-dione,

1 [1;1 ((a fhgnglcg %&l&h%%ﬁ)s A RLREERN2-fa 8 o T ESHRNY - A AR LH- pyr T ol -

1 [ 4- ( 3- Hydr otRBHeNFYE pi per azi n- 1- y1] - 2- ( 2- et hyl - 5- phenyl - 1H- pyr r ol - 3- 0-

et hane- 351, 2t-(B-&8yl-5-phehd 0BG ASISONZPET A RN B HROYH-D Deddhn-1-ylj-ethane-1,2-

1- (2- Met hyl - 5-igr@enyl -1Hpyrrol -3-y1)-2-(3-nethyl -4-mtol yl - pi perazin-1-y1)-

et hane- 1, 2- di one, -

1- [ 4-101H | ndoti43Wmingphseyiapiperidin-{11]-2-R-pethwdt phpny! 5 Hotyeakd-vitathanegy?r ol - 3-y1)

- et hane- 1, 2- g@bmne,

ﬁg;)%ﬁfrzl-l(g NE:E-Hy (?M%W"e{‘%/ he]ﬁl—l-m {)Jrr%‘—3—%!3—%%2(5—%5{9?%}%1&% ¥ﬂ&JI}-tBangcnrtrl(—:‘I n-1-yl1}-be

144- ( 3, 5- Di ned-fiyR-(pNetyi-pEnglettapirmel-3-yi-2-bx@-a¢2ympdndin-Sylisteapgid add- pyrr ol - 3-

y1) - et hanel, 2;gihg @@ter

144- Fl uor o- hen erazin 11- 2- rreth henyl- 1H pyrrol -3-yl)-e
thang%l 2u dib El Byorxglplgenyi) ;Zallperldzn -y} 2(2 $neihyt-5p nyi1 -pyrrot-3-yl) -ethgtx -1,2- yi)

10114- ( 3- Bromﬁanhenyl) pi perazi n-1-yl1]-2-(2-nmet hyl-5-phenyl-1H pyrrol - 3-y1)

- et hane- 1, 2- 0

LT3, 5L B o PRSI SR E Y ipperin 2ty S Py PYTOLII 1 & hony
1H pyrrol - 3- §th3neghkdifee. 1, 2- di one,

1- E;l (3h4 Di f:kwiﬂzqz PRy phanyPRI-pEion 34y bko-dcdtdl sTRrian L g inesly dcid,H- pyrrol -
-y ane-

Y O O e g TR By ety Y23 S R AU R RERYS B e azi - 1-
y1] - et hanel, 21 gidisne.,

1-(2- Met hyl- 51 pmrrylﬂamlaen&aﬁwus@hm&wlﬁ (2244 13=gre byl MK RABL VA thReMYL 1) - pi per
azin-1-yljet c?me 1, 2-di one 1-oxi

201- ( 2- Met hy 198 ®phenyk 1H pyrr ol - 3 y1)-244- (4-nitro-3-trifluoronethyl - phenyl
) - pi per azi n- 11-{4yRyidditrdore-bin@h) giperazin-1-yl}-2-(2-methyl-5-phenyl-1H-pyrrol-3-yl)-ethane-

144- ©3- Chl orofgdfohgoro phenyl) p| pera2| n-1-yl1l-2-(2-net hyI 5 phenyl 1H pyrr

-3-y1)- ethdne-1,2-dio 3-Di hydro-benzo[ 1, 4,]
n 6-y1) - pi per HAA- Cf@i%;q ?B@D(!kglﬁ%’tdﬁylry%z b:h@ﬁ ¥ Squ_em}ﬁﬁcﬂyrm 3- yl) ethane 1,2-
dione,

1-[4-(4-Methyl-benzoyl)y-piperidin-1-yl]-2-(2-methyl-5-phenyl-tH-pyrrol-3-yl}-ethane-1,2-
dione,

30 1-[4-(3-Methyl-benzoyl)-piperazin-1i-yl]-2-{2-methyi-5-phenyl-1H-pyrrol-3-yl)-ethane-1,2-
dione,
1-(2-Methyi-5-phenyl-1H-pyrrol-3-y)-2-[4-{4-trifluoromethyl-benzoyh)-piperidin-1-yi]-
ethane-1,2-dione,
1-[4-(3-Methy!-benzoyl}-piperdin-1-yl}-2-(2-methyl-5-phenyl-1H-pyrrol-3-yl)-ethane-1,2-

35 dione,



253-y1) - et hane-1, 2-di one,
3-(3-{2- Oxo 244- (3-trifluoronethyl - phenyl)-pi perazi n-1-ylFacetyl}-5-phenyl -

1H pyrrol - K/é% ropi oni ¢ acid,

2- (3-{442YQ %‘“’ P@ 5- phenyl- 1H- pyrrol 3-y1) - 2- oxo- acBY YFISMHEIE2i n- 1-y1 1 - p
henoxy) - acetam de,

30(3-{4-[2-(2- Met hyl - 5-phenyl - 1H pyrr oI -3-yl)-2-oxo0-acetyl]-piperazin-1-yl}
-phenoxy)- acetic acid ethyl ester,

1- (2- Met hy1l- 5- phenyl- 1H pyrrol - 3-y1)-2-{443-(2-i peridi n-1-yl - et hoxy) - - pheny
Ti perazi n-1- yl}-ethane-1, 2-di one,

1-{443- (2- Met hoxy=fl Qq&@% L-wdia 2 draebneny1- 15 p
yrrol - 3-y1) - g@ t-ﬁane @l one;'lh]n 1&}8@%@%@%@%%# IJCT/ %&2008“%04459 49

1-[2- Met hy1- Bﬂf{f‘teetrahydro pyran-4-yl)-1Hpyrrol -3-y11-2-14-(3-trifl uorometh
yl - phenyl) - pji-pgpakion-derybyi-midian eyl 2th@Re-5-phenyl-1H-pyrrol-3-yh)-ethane-1,2-
3-(442-(2- Met %/1 5- phenyl - 1H pyrrol - 3-y1) - 2- oxo- acet yl) - pi perazi n-1-yl1}-ben
zoic acid et hYf"Cester,

51- (25Met hy1- Eemnw-pmdir1~2mr?iﬁ-evrrq}?uyfm)z-[%@-tﬁﬂmr@l@eiyif!ﬁpbfe!p)@rninﬁraiiﬂiwl]t) - et hane
-1, 2- di one, hane-1,2-dio . .

Il n(i i\,/?_i[ t]ylet hh%gm X;Qrscnygcﬁ%SIyPJEH py|¥ojf—)3—y%éﬁ#&g’-tntﬂ{xérforlngt 55%@83;; prpeFr)ahz?nny ilﬂ): piperid
1- E ﬁ Met f11yl2 5§Ip)érenyz~d:dﬂé— pyrrol -3-yl)-2-14-(3-nmet hoxy-phenyl) - pi peri di n- 1-yl
petl hane- {2-0%0-2-[4-(3- -1-yl] }-1H-pyrrole-
101- [ 4- ( 3- Ani h‘% Bibget ﬁl ){ oxoP2 {}4( tnﬂuimmﬁhyl th(anyl) plg%rafm yp ﬁger;i{/ ﬁyrgi/ er rol -3-y1
) - et Rine- 1, 2- 2~@ﬁr&n€@llc acid ethy ester,

341[ 2- I(2 Vet hy8-ohmdaiveayt -0kt PG lus@dmeliypheaXppiparetiyh lyiatagay-idipprde-y 1) - benz
onitrile,

3-{1-[2-(2- Vet ﬁ?f?o’%“cp%éjnyl 1H-pyrrol -3-yl)-2-oxo-acetyl]-pi i)_eri di n-4-yl}-be
nzoic acid neﬂ(:h@‘pm@g‘tyé.ﬁ {2-oxo0-2-[4-(3-trifluoromethyl- phenyi)-iperazin-1-yil-acetyl}-1H-pyrrole-

153;14 (BIBrZOH@cQB&wJaBnmg P&kt diidethgedler, 2- (2- met hy1- 5- phenyl- 1H pyrrol - 3-y1)
- el hane-

1 14-Y04- FI uor%{%@rﬁ’ Epigrophilifyepaoy s RPEar A Y19 Ay AR T BFRYASIP: 11 pyrr
-3-yl) - et hanabdxyR-adidgfuegn-2-yimethyl)-amide,
3 {142- ( 2- Met pysle 9z BREAVA aifkb-¥Eh Plondy blref i QyiRs.skobdeRhRres ifiehyd - y 1} - benz

oi ¢ acid,
20144- ( 4- Met hB%9Y s 63729V 378 (2 YImpyD-8mds. net hyl - 5- pheny1- 1H pyrrol - 3-
yl) - et hane- 14-2-[di(@Q8lpro-3-rifiucromethyl-phenyl)-piperazin-1-yij-2-oxo-acetyl}-3,5-dimethyl-

Lat- Gy FI wor 03080711 BLRRI Ll erbinbihinénfidined, 1Y - S+ pheny! - L pyrrol -3-0) -

1-[ 4- (2, 4- Di chidids-Belamyirifiwromptavirhenylpirerazine bYhRer ReeghEHTEtEL pyr r ol -
-yl) - et hane‘ rZ:ﬂéjil-@é}ﬁmxylsc acid propylamide,

éf’ﬁ al(’lg g_:hlzor 84-222[22(9 Y’J]l'. ordD-Jl R eorré-gllwerllly pl%%ra%n(? —yI]-rE? oyalcegi}g%e&] r¥s|eth3:rl1 hl'_Hp rro@I -3-y1)-

144- ( 4- Met hyl zbehmycla)cwmyp‘epmmlfnetm)flym]idEQ (2- et hyl - 5- pheny1- 1H pyrrol - 3-y1)

- et hane- 1, 2- 3-Chlorg-phenyl)-piperazin- 1-yi]-»2—oxo acetyl} -3,5-dimethyl-1H-pyrrole-2-
30144- (3 Met h I-@gnzo% yzlgp:é)e?a%l n-1-yl1j - -net hy1- 5)' phenyl - 1H-pyrrol - 3-y

1) - et hane- 1, anrﬁﬁ"éﬂ'ﬁeac Py
1- (2- Met hyl - Saghi@ry{Chibke-Byrificobmhyi(phe@)4pidedazin-1-fil-2oreaetiiyd. S-Hierwdoly 1) - pi per |
gl 241( élﬁ/bt ﬁ;mrﬁl@n"l‘%giﬁ’%&f}g@ei‘?dﬁ rid|n~3 ﬁmeﬁhy()zamrirdgt hyl-5- phenyl- 1H Pgr rol-3-yl
) - et hane- 1, 2- 3,5- Dzmethyl-4~{2 oxo~2—[4 (S-traﬂuoromethyl—phenyi) ptperazm 1-yl-acetyl}-1H-pyrdl
30 2-carboxylic acid propylamide,
3,5-Dimethyl-4-{2-oxo-2-[4-( 3-trifluoromethyl-phenyl)-piperazin-1-yl]-acetyi}-1H-pyrrole-
2-carboxylic acid (furan-2-yimethyl)-amide,
4-{2-[4-(3-Chloro-phenyl)-piperazin-1-yl}-2-oxo-acetyl}-3,5-dimethyl-1H-pyrrole-2-
carboxylic acid (furan-2-yimethyi}-amide,



35di one, WD 2008/ 155022PCT/ EP2008/ 004459 50

1-14- (4- Brono- benzoyl) - pi peri di n-1-yl)-2-(2-nmet hyl - 5-phenyl- 1H pyrrol - 3-y1)
- et hane-1, 2- di one,

144- ( 3- CHWWORrHBHEE220Y 1) - pi peri di n- 1-y1] - 2- ( 2- net hy 1- 5- Bh@Hy2008/e4459r r ol - 3-y1)
-ethane-1, 2- dione, 51-(2-Methyl-5-pysidin-2-y1-1

H pyrrol -3-y1)-214-(3-trifluo ronethyl - phenyl) - pi perazin-1-yl)-

et hane- 1, 2- di one,

1- (2- Met hyl-5-pyridin-3-yl-1H pyrrol - 3-y1)-2-14-(3-trifluoronethyl - phenyl) -
pi perazin-1-yliethane-1, 2-di one,

3,5-Di nethyl-4-12- 0x0- 44 i f1.ugranet hyl - pheny| erazi

2" 1yl pacety 1 Saf Gy Hog e B A AR o Rer o SeNy o Rl rpyrrole-2-

5- Di net hy 1- darb&yimenid2yddpro@drhethfHamiteoret hyl - pheny1l) - pi per azi n- 1-yl1l1- acety

1H pyr r oI e Y, ac _ ) ; _ L L
% gg‘% B S SRS e BRSPYLPRE T2 11 acety
1h pyrrol eiw&a pemEHRAPN0) - acetic acid et hyI ester,

{ %14 (3- qm@r@-%tﬁyl 401 ol RAY krftubloethizianyy: Médraﬁn-wmaa&sewaﬁen& 5-d
hyl-1H pyr cid fur an- 2-yl met hyl ) - am de,

3,

| }-

[(3,5

1) -

154-
t

{244- (4- Chl & y@“%?ﬁ?ﬁﬁ&?%ﬁ%@ﬁ%yuaWeﬁrl - pi perazi n-1-yl]-2-oxo-acetyll-3,

di et hyl 1H fﬁ)f?:r(éJINéﬂﬁL-‘@réa*@@x%fi%(&tré@ﬁfﬁm@?wmnﬂ)rWmmm%ﬂ-amih%Phenvi-

{244- (4- Chl@gg sihlvhfaeMfd et hyl - pheny1) - pi per azi n- 1-y1] - 2- oxo- acety1} - 3,

d i methyl H-pyrrole 2-carboxylic acid cyclopropyl nethyl -am de,

-{2-[4-(4-Chloro-3-trifluoronethyl -phenyl)-pi perazin-1-yl]-2-oxo-acetyl!l-3
, 5- di et Byl 1HApyacess fertBe papiveion of @ campeling wbjoyhalar akegtaimed in claim 1 to 5,

4- {244-(3-Chl g,

per azi - 1 y1) PHEREAEE SRR S0P R o Ly g campanaghiaia g

cycl opr opyl net hyl - am de, OH R13 RS

254- { 2- [4 (3- %glo o- p enyl -p|pera2|n-1-y1];2WUQo-acet 3,5-dinmethyl-1Hp

yrrole - car yé j %clopnopylanidejN B—D R7 (i)
4-(2-[4-(4-Chl oro- 3;@ f | uofonet hyl - pheny1) razin- 1- 2- oxo-acetyl11-3
, 5-di met hyl- 1H pgefol exg- carboxylic aC|dR@ yr iggion- 3Ry|neuhyl) am de,

3 5-Di met hy1l- 4-12- oxo- 214- ( 3- trlfluorone I-ghen pi perazin-1- %Ij-acetyl

| - 1H- pyrr ol e- inYdEhdag BEIdYAS ! &2i B3 fropy el R10,R11,R1Z, R13 A

5-Di et hy1l- 4- D%mazamﬂﬂ%e@ﬁmhmgiMHaﬁanamhmbmphenyl) pi per azi

n-1-v. acetyl lic acid (furan-2-ylnethyl)-am de,

4-{244- ( 3- Chlor%&h%ﬁxhﬁgkﬁ%ﬂ%%QQQéy 1-y11- 2-oxo-acetyll -3, 5-di net hyl - 1H pyrr

ol e-2- car boxmap@gmompetfn@r@fpnzuly|l\’réftfm9|:9mm@|ef formpta V

2008/ 155022PCT/ EP2008/ 004439 51 R13 R5 R6

4-(244- (3-Chl oro- phggyyg-pl oxo0-acetyl}- 3, 5 di met hyl - 1H pyrr

ol e-2- carboxyic a cl ?d e ¢ —G, (V)

1- (4- Br ono- 2- net eny 1H/pyrrol ;1)-244 Yé trlfluoronethyl phenyl)

- pi perazi nl1-yl ke

5(E) - 3- (5- N@th¥1'4 2- 0X0- 2- Jma(% er?luoronethyl phenyl)-p

perazin-1-yl | -acetyf2 2-phenyl - tHpyrrol-3-yl)-acrylic acid nethyl ester,

or (E)-3-(5- Mptuhichtde fedu@eR2 Ri34r4 Rt RBféﬁJQFBOﬂ%@chW RPN&AY R, A; B and D

perazin-1-yli-ac 2- rro lic aci 106. A process
D P Mg FERA PR L T b B o ot g Lo, eSS
whi cR2conpr i sewinp @aotdraxg gaowpotmuivgredconfpofrat ohidraulall. Wi t h a conpound of
formula I11

me
4-
5-
4-
5-
4

=

7. Combination preparation consisting of & compound of formuia | as claimed in claims 1
to 5, a pharmaceutically acceptable carrier and
a fibrinogen-receptor antagonist, such as GP ilb/llla monoclonal antibody abciximab
25 (ReaPro), eptifibatide (Integralin), tirofiban (Aggrastat), roxifiban, lotrafiban, orbofiban,
sibrafiban or xemilofiban,
a thrombin inhibitor, such as ximelagatran, dabigatran or etexilate,



0 RAOHRI2R13 R5 R1-E ----HN)( [ (I1)B-D R2R3R1i RLOR9 in which the
residues Rl, R2, R3, R4, R5, R6, R7, R3, RO, R10, R11l, R12, R13, A B, D
and E have the nmeanings indicated in formula 1, 15to give a compound of
formula 1 or reacting a conpound of formula IV with a conpound of fornmula V
R7 (IVVRL---&(V) R3 in whicdp the residues R2, R3, R4, R5, R6, R7,
RB, R9, R10, R11l, R12, R13, A, B and D have the neanings indicated in
formula!, GlL is a carboxylic acid group and &Q is an 20am no or hydroxyl

group, to give a conpound of fornmula I. 7Conbination preparation consisting
of a compound of fornmula | as clained in clains 1 to 5, a pharmaceutically
acceptabl e carrier and a fibrinogen-receptor antagoni st such as GP

[ b/ 111 a nertegbropadnitdtor sizbdy cédrukatianeivaRiéieo Prisghareigtapbiibator de
(I'ntegreli Qgﬂdaél rof i ban (Aggrastat), roxifiban, |otrafiban, orbofiban,
si brafi ban or ‘ofiban, a thronmbin inhibitor, such as xinel agatran,
dabi gat r an =drepefirexi | ate, 52 a factor Xa inhibitor, such as otani xaban,

rivar Oxabafbio@%%abﬁrwegghdﬁ@a@ahI@Ju%a@énmﬁﬂmardbzmrm ar heparin, a
| ow nol ecul ar -wei ght heparin, such as enoxaparin or dalteparin or aspirin.

8. The use &FPH"conpound of formila |, RL3 R5R5 B DR7 R11 RL0 ROR8

B. The use of a compound of formula t,
R12 R13 R5 RS

B—D R7

R11 R10 RS R8

in all their sterecisomeric forms and mixtures thereof in any ratio, and their physiotogically tolerable salts
in the manufacture of a medicament for freating abnormal thrombus formation, acute
myocardial infarction, unstabie angina, thromboembolism, acute vessel closure
associated with thrombolytic therapy or percuianesous transluminal coronary
angioplasty, transient ischemic attacks, stroke, intermittent claudication or bypass
grafting of the coronary or peripheral arteries, vessel luminal narrowing, restenosis post
coronary or venous angioplasty, matnienance of vascular access patency in long-term
hemodiaiysis patients, pathoiogic thrombus formation occurming in the veins of the lower
exiremities following abdominal, knee or hip surgery, pathoiogic thrombus fermation
occurring in the veins of the lower extremities foliowing abdominal, knee and hip
surgery, a risk of putmonary thromboembolism, or disseminated systemic intravascuiar
coagulatopathy occurting in vascular systems during septic shock, certain viral
infections ot cancer, or treatment or prophylaxis of coronary heart disease, myocardial
infarction, angina pectoris, vascular restanosis, restenosis following angioplasty, aduit
respiratory distress syndrome, multi-organ failure and disseminated intravascuiar
ciotting disorder, or treatmant or pronhytaxis of deep vein and proximal vein thrombosis,
which can oceur foliowing surgery, wherein
Riis 1 hydrogen atom,

2) ~{C4-Cg}-alkyi,

3} -(Cq-Cy)-alkylens-(C3-Cg)-cycloalkyl, wherein cycioalkyl is unsubstituted

or mono-, di- or irisubstituted independently of one anothar by halogen,



inall their stereoisoneric fornms and m xtures thereof in any ratio, and
their physiologically tolerable salts in the manufacture of a nedi canent
for treating abnormal thronbus formation, acute nyocardial infarction,
unst abl e WegL#asshr onboenbol i sm acute vessel closurecagroasaies Wth

t hronbol ytic therapy or percutaneous tsgansi um nal coronary angi opl asty,
transient ischemc attacks, stroke, intermttent claudication or bypass
grafting of the coronary or peripheral arteries, vessel |unm na narrow ng,
restenosi s post coronary or venous angi opl asty, mai ntenance of vascul ar
access patency in long-term henodi al ysis patients, pathologic thronbus
formation occurring in the veins of the lower extremties follow ng

abdoni nal , knee or®hi p-&ortgeplyienssCeactayre!. ang whaseis apbis vasybstiutsdeur ri ng in

the veins of the Irea}ﬁr d%HneurBs&m%a irfo‘ébér%%ﬁygof@pg%%ﬂo rgleg and hip
surgery, a risk of_pul mnar |ssem nated systemic

i ntravascul ar coagil at dﬁaﬁéa SHWWWBCVFW Wﬁ%*é‘ﬂlhaﬁe’%"%xi EfBonY PRIFigept i ¢

shock, certain virgy cbmlﬁé:étoof@m@rca%nﬁfarns a8 whéa@ﬁstda@mme!e PERRRAY! axi s of
coron%ry heart dise sea?og%/ocar infarction, angi na pectoris, Vascul ar

resterfosis, resterfG&1°8 Weﬁﬁc%@’ bl %%&%/hEt%{BﬂP‘E‘SF@?BPF%fPGWQW stress
syndr one, rrul ti - orsgHur of axygem,e and di ssemi nated i ntravascuiar clotting

di sorder, or treat d in
i sorder, or irea agggﬁqg@@usrew}er%ag !é)unsgé“&lﬂ.lté/asé]%o%g dgipf}%m%egm o
atom 2) (Cl 05) -aergndenty)of opg gnathey by Rk Iene (33-38)-cycl oal kyl, wherein
cycl oal kyl i seinsulyst i &uéva@npdsongono-, di- or trisubstituted i ndependent |y
of o anot her by alg%ﬁ_g X 2008/ 155022PCT/ EP20418/ 004459 53
4)-(CO-A) - al kyie EQB ryI and wherein aryl is unsubstituted or
mono-, di- or tri si)lbstrQ HBd |ndependently of one another by R15, or

5) - (Co 4) - al hyl,sen;e;e heﬁﬁ{r@éug{om or Wherein heterocyclyl is mono or bicyclic
and cont ai ns 2} |§g P n atons and wherein one or nore of the ring
5car bon atoms are eplé b?f ', 2, 3 or 4 heteroatons chosen from

ni trogen, sul Ryke Of) OXYQQRg)-RRE, V\/ner ein said heterocyclyl is unsubstituted
or m)no- di - or trlsubstltut ed i ndependently of one another by Rl4; E

i s1) d%oval ent bordl, 16Fp-%H C(0)- or 3)-0-C(0)-, R2 is 1)hydrogen atom or
2)-(Cl-CEO-al kyl , #0 nac;)caxmya@e@)mss 152) - CF3, or

3)-(CG -CEO al k Iene- -0-R16, R4 is 1)hydrogen atom 2) -(Cl-CEO-alkyl,
3) -(Cl- CEOaB%?I éhe !G*;OQ@“R?@ 204) - (C2- C6) - al kenyl ene- C(0) - 0- R16, 5)

- (C3- CEO-cycl oal kyh - C(0)-c@-&4y, or 6) hal ogen,

3) ~(C4-Cg)-alkylene-C(0)-0-R16,
20 4) -{Co-Cg)-alkenylene-C(0O)-0-R186,
5) —(C3-Cg)-cycloaikylf C(O)»-O-R18, or
6) halogen,
A is selected from oxygen atom or N-OH,
B is selected from nitrogen atom or CH,

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

RS, R6, R7, R8 and RS are independently of one another selected from
1) tiydrogen atom,
30 2) -(C4-Cgl)-alkyl, wherein alky! is unsubstituted or mono-, di- or trisubstituted
independently of one another by halogen,
3 -(Cp-Cyq)-alkylene-0-R 18,
4} halogen,



A is selected fromoxygen atomor N OH, Bis selected from
nitrogen atomor CH 25D is 1)a covalent bond, 2) -C(0)- or 3) -CH2-, R5,
R6, R7, R8 and R9 are independently of one another selected from 1) hydrogen
atom 302yo(@BACEp2 al kyl , wherein al kyl is unsubstituredrsrosoress, di- or
trisubstituted i ndependently of ggne anot her by hal ogen,

3)-(Co-A4)-al kyl ene- O R16, 4) hal ogen, WD 20081155022PCT/ EP2008/ 004459 54
5) -(CO0-C4)-al kyl ene-0-(C1-C8)-al kyl ene-O R16, 6) -NO2, 7) -CN, 8)

-(C0-CA) - al kyl ene-N(R16) - R17, 59)-(CO0-C4)-al kyl ene-C(0)-R16, 10)

-(Q0-C4) -al kyl ene-C(0)-0-R16, 11) -(CO0-CA)-al kyl ene-C(0)-N(R16)-R17, 12)
-0-(C0-C4) - al kgl ene- C%O) -0-R16, 13) -0-(CoO- 042 -al kyl ene- C(0) - N(R16) - R17
1014) - ( C0- C4) 5kl kylemeskaiglens8)-(Getradepts-rR18her ei n heterocyclyl is
un-substitute ) .NO,Or mono-, di- or trisubstituted independently of one
anot her by R14, or %) -0-(C0-A) - al kyl ene- (C3-C18) - heterocyclyl, wherein
het erocycl yl 75 unCNsubstituted or nono-, di- or trisubstituted

i ndependent | ygof ape, analihehe Ryrfdl417O 15R5 and R6 or R6 and R7 form
together with fhe g@on@ \Aﬂlgcﬁlmi(h@ are attached to a 5-, 6- or 7- nmenbered

carbord ring, @herelGp-CaiatkyeasG6R)-R1eg i s aromatic, partially unsaturated or
are 1 opl aced B heter BAraHETSoR B8 trogen, oxygen or sulphur. and
wherein said egr boqcg-CRekityfentT3OPRIR1BGURED or substituted one, two, three or
four times by R15, 20R10, R11, R12 and R13 are independently of one another
sel ected from'd) mfHCoderalylers-C6)-Q-RE&- c8)-al kyl , 3) =0 or 4) -OH,
13)  -O-{Cq-Cy4)-alkylene-C{O)-N(R18)-R17
10 14}  -(Cp-Cg)-alkylene-(C3-C15)-heterocyclyl, wherein heterocyclyl is un-substituted
or mono-, di- or trisubstituied independently of one another by R14, or
15)  -0-(Cq-Cy)-alkylene-(C3-Cq5)-heterocyclyl, wherein heterocyciyl is un-
substituted or mono-, di- or trisubstifuted independently of one another by R14,
of
15 R5 and R6 or R6 and R7 form together with the atoms which they are attached to a 5-,
G- 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 R1E,
20 R10, R11, R12 and R13 are independently of one another selected from
1) hydrogen atom,
2) -(C1-Cgl-atkyl ,
3) =0 or
4) -OH,
25 R14 is halogen, -OH, =0, -(C4-Cg)-alkyl, -0-(C4-Cg)-akyl, -CF3, -O-CFg, -NO5, -CN
or -Nis,
R15 is halogen, -OH, -{(C4-Cg)-alkyl, -O-(C¢-Cg)-alkyl, -CFg, -O-CF3, -NOg, -CN,
-C(0)OH, -C{O)0-Cq-Cg)-alkyl, -C(O)NH: or -NH3,
R16 is hydrogen atom, ~(C4-Cg)-alkyl or -(Cq-C4)-alkylene-{C3-Cg}-cycloalkyl,
30 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-, 8- or
7- membered carbon ring, wherein said carbon ring is unsaturated or saturated, orin
which one, two or three of the 5 to 7 ring carbon atoms are replaced by heteroatoms



25R14 is hal ogen, -OH =0, -(Cl1-C8)-alkyl, -0-(C1-C8)-al kyl, -CF3, -0-CF3,
-N®2, -CN or -NH2, R15 is halogen, -OH -(Cl-C8)-al kyl, -0-(Cl-C8)-al kyl,
-CF3, -0-CF3, -N@2, -CN, -C(0)01-1, -C(0)0-(C1-C8)-al kyl, -C(0)NH2 or -NH2,
R16 is hywoogenssatzom - (Cl-C8)-al kyl or PCT/EP2008/004459

-(C0-A) - al kyl ene- (C3-C8) -cycl oal kyl ,55830R17 i s hydrogen atom or

-(C1-C8)-al kyl, or R17 and R16 formtogether with the nitrogen atomto
which they are attached a 5-, 6- or 7- nenbered carbon ring, wherein said
carbon ring is unsaturated or saturated, or in which one, two or three of
the 5 to 7 ring carbon atons are replaced by heteroatons WO

2008/ 155022PCT/ EP2008/ 004459 55 such as nitrogen, oxygen or sul phur, and
wher ei n sai d S8 BOMTIIEAPYEEN A SUBNY andmigredt sald GRRANTRP SHSHBIUSRPT t hree or
four times bysBdfutedonENBolbeett foar GaegwuRd. of fornula | as clainmed in claim
8, wherein 5R1 is 1)-(Cl-C8)-al kyl, 2)-(C0-C4)-al kyl ene-(C3-C8)-cycl oal kyl,
wherein cycloal kyl is selected from cycl opropyl, cyclobutyl, cyclopentyl,
cycl ohex9l , ciHecke ptadompounsyd fasmoley las giaieddn elﬁmﬁm%ﬁr@im ed or nono-, di- or
trisupsti tute;gi1 ;lan?pen?%g@%;@@f one anot her by hal ogen,

103) - (CO- 4) - al kyl ene- -aryl, and wherein aryl is selected from
phenyl, naphthyl, 2bi ph&w%?’ra‘kvlen%iﬁ?wpa) aleRliky whsrelt PxGepkrys salgeipd fom

unsubstituted or monpo-. di t anot her
by RIS, or 4)- (o CApyico el EleRERl vg"ﬁé’xm%*%ﬁgﬁ& %%%9 i

sel ected from acr iuotuhsiiiytegorananohide pe irpistipteg|isepersiepy, OfQE%tﬁ"l‘Rﬁﬂf

1H pyrrol opyri di nyhihg enlSazabenZ| m dazol yI azaspi rodecanyl azepi nyI ,

azetidinyi, aziridjnyl fur benz i of uranyl,
szl iy, 2ot e DRl K R ALy DTS
benztetrazol yl, b@n@ysam@l ﬁiphe@g’nmc&aﬁl Mn&monﬂuoremrdaﬂzs)dmshbststmed or

4aH- car bazo! yl, cgar,t’}r ’bol i ngraf,%gg,taé‘@ &;ﬁ%ﬁ%ﬂ?@?&%anoﬁ%n{}%@n%

decahydr ochi nolin di oxazo I oxazi nyl, 1, 3-
20di oxol anyl, 1, 34ili ox&mﬁy)ralky@n@hmem@w{iﬂ @%ﬁ%k‘%{@ﬂqpﬁm inyelected ffem

6H 1,5, 2-dit h' azi ] ItddTyP'B@QE%{IC&A?&%%O%t ?-l(l' Lz%tm(ra! XqH%BH%@Eagégur anyl,

furazanyl i m dazd
i ndolnyl , i ndol i ZEWFZWIGH@R&{' ﬂZESHB‘PﬁﬁP%GﬁI%IPW“Y'S%B@T%\EGF%[MI i sochromanyl ,

i soi ndazol yl, i soijadahitausly, bbumrsql, jé!enzoth&mgumw%hﬁ&ﬂzopﬁb@mﬂemﬁaﬂwyl )
i sot hi azolyl, i SOEb? zol B’F}’%’Yﬁma‘"‘%’éz‘?t%ﬁg%";“%?ﬁf‘z‘sl"%%%’ﬂh%ﬁxz‘?"m‘az"?anzm i nyl,

i soxazol i di nyl,
napht hyri di nyl , ocamhmi dagoqiendili aagtiolinydchwimepd| shromenyR cigradipddi azol yl ,

1,2,4- oxadi azol yldeca1ﬂ droctirfdiAM 427 @h rooxézo’ﬁnﬁ d?@&@%lﬁzd?clx)ﬁmyi 1,3
1, 2- gxa-t hi epanyl , 5 oxat hi ol a

yl,
1, 3- &Pazi nyl, 1, 4%%42”"1’19?3 digxpleny) %’aﬂm}ﬁ "’iz‘ﬁ I6H i)?{zi;z‘g{*(‘i?rzm?'oxet anyl ,
oxocanyl , phenant hufhydhcfncyd 2,3-8Pphahydntiraol, |fmyrhy,f fpbmanglzimidazelidpive not hi azi nyl

phenoxat hi i nyl *agzsw rm azogh;Hbﬁh@aébwindonmwp%aé}émyzhdozﬁ'd@f«fnh&bl“y'

pteridinyl, puri n pyrany razin razol gg/r azolin
pyrazolyl, pyri daZﬁCH‘??fI‘ZOfUWN HBWQ%W&I'S"'”BWVH&OWH’E‘Z' JsQinc %y?Q%@Pﬁ]Yhzol yl,

gﬁi di ny: ! pyridy |(||aerﬂm1"ciam>isd) l’h)éthzazwr rseﬂhiadmﬁw .samramhyldsmwyz | pyrrolirtyl,
py.roly pyrro nazo - gu 1N
35 quﬁﬁox al | n | oXﬁzcofsr%Ellsng?zon? %’i‘ 24 )J&Qc%]nﬂl IYetd |p%lr_{zﬂly E ﬁg?%npy (1“' nol i nyl |

WO 2008/ 155022PCT /r@ﬁzmgmqjoa}:‘zﬁ@gdl@@oqumolmy! oxad:azoiy! 1,2,3-oxadiazolyl, 1,2
oxadiazolyl, 1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, 1,2-oxa-thiepanyl, 1,2-

oxathiolanyl, 1,4-oxazepanyl, 1,2-oxazinyl, 1,3-oxazinyl, 1,4-oxazinyi,
oxazolidinyl, oxazolinyl, oxazolyl, oxetanyl, oxocanyl, phenanthridinyl,

30 phenanthrolinyl, phenazinyl, phenothiazinyl, phenoxathiinyl, phenoxazinyl,
phthatazinyl, piperazinyl, piperidinyl, pteridinyl, purinyl, pyranyl, pyrazinyi,
pyrazolidinyl, pyrazolinyl, pyrazolyl, pyridazinyl, pyridooxazolyl, pyridoimidazolyl,
pyridothiazoiyl, pyridinyl, pyridyl, pyrimidinyl, pyrrolidinyl, pyrrolidinonyi,
pyrealingl, 2H-pyrrolyl, pyrrolyl, quinazolinyl, quinslinyl, 4H-quinolizinyl,

35 quinoxalinyl, quinuclidinyl, tetrahydrofuranyl, tetrahydroisoquinolinyl,



t et rahydroqui nolinyl, tetrahydrofuranyl, tetrahydropyranyl,
t et rahydropyri di nyl, tetrahydrothi ophenyl, tetrazinyl, tetrazolyl,
6H 1, 2, 5-t hi adi azinyl, 1,2,3- thiadiazolyl, 1,2,4-thiadiazolyl,
1, 2, 5-t hiwgizegakxokz 1, 3, 4-t hi adi azol yl, thianthrenyl, ptzr2rtdsominyl
1,3-thiazinyl, 1,4-thiazinyl, 1,3-thiggolyl, thiazolyl, thiazolidinyl,
5t hiazolinyl, thienyl, thietanyl, thienothiazolyl, thienooxazolyl,
t hi enoi m dazol yl, thietanyl, thionmorpholinyl, thiophenolyl, thlophenyl,
t hi opyranyl, 1,2,3-triazinyl, 1,2,4-triazinyl 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 unsubstituted or nono-, di- or :
trisubstituted i ndsmbydientioinydfetahedrefnenycetréydRpdranyl Oftrahgdrppyrdovial ent
g;)n?mZ)CS; N; E( |0) Tet@%@%’ahm&we Eot)e’framrB? tétﬁaza@;hmtﬁ Q%L RiIa8hERY O 2,3-
2) - (C1- C8) - al k% eﬁi@ac@\z%y! 62F$1 1adxpg%ﬁl 12],_?—%356@%1 étdfc}prlfida%oiyl thianthrenyl,

- (C2- COH) - al kenyl ene~iagipyl Ot Ribtazingl) 1,441H=1rG8 )i-inlaydiylohia2d )thatadidieyl, A i s

sel ectzed from ox om or CH

D i 51;5a coval ent y%ﬁ%gﬁ“ %%{yb 'e%ﬁy ! %@tﬁégptﬁogﬁmln{?%% IR9 are

i ndependent | y of &ietanyh Gtieraerpliing chigehemplyh riophery teryrRnyk bﬁqB—thzmyl
-(C1-C8)-al kyl, 3} 24 ﬁi@z&@’r)?%-ﬂéhﬁﬂe‘r s RiLoly304)3nb08€N,2 Hitazoly!, 1.2.5-

G O Al Ko ene s} SRkt g g b abs S SE by e &7

trlsubstntuted mdependentiy of one another by R14;

10 Eis 1) a covalent bond,
2) ~NH-C{O)- or
3) -0-C(O)-,

R2is 1) hydrogen atom or
2) -{C1-Cg)-akkyl,
15 R3is 1) -(C4-Cg)-alkyl, or
2) -{C4-Cg)-akkylene-C{0)-0-R16,
R4is 1) hydrogen atom,
2) -(Co-Cgi-alkenylene-C(O)-0O-R18,
3} -(C¢-Cg)-aiky! or
20 4) halogen,
A is selected from oxygen atom or N-OH,
B is selected from nitrogen atom or CH,

Dis 1) acovaieni bond,
2) —C{C)-or
25 3) ~CHo-,

R5, R6, R7, R8 and R9 are independently of ona another selected from
1) hydrogen atom,

2)  -(Cq-Cg)alkyl

3) -(Cp-Cy)-alkyiene-O-R16,

30 4) halogen,
5) -(Co-C4)-alkylene-O-(C¢-Cg)-alkylene-O-R16,
8) -NO3,
7 -CN,

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



9) -(C0-A)-al kyl ene-C(0)-R16, 10) -(CO-C4)-al kyl ene-C(0)-0-R16, 11)
-(C0-A4) -al kyl ene-C(0)-N(R16) -R17, 12) -0-(C0-C4)-al kyl ene-C(0) - 0- R16,
513)-0- (C0-C4) - al kyl ene-C(0) - N(R16) - R1L7 14)

- (CO- C4) -wab kykaswz C3- C15) - het erocycl yl, wherei n het epoeyeloydnismeas def i ned
above and is un-substituted or nmono-,ggi- or trisubstituted independently
of one another by R14, or 15) -0-(C0-C4)-al kyl ene-(C3-C15) - het erocycl yl,
wherein heterocyclyl is as defined 10above and is un-substituted or nono-,
di- or trisubstituted i ndependently of one another by R14, or R5 and R6 or
R6 and R7 formtogether with the atonms which they are attached to a 5-, 6-
or 7- nmenbered carbon ring selected fromcycl opentyl, cycl ohexyl,

cycl oheptyl, 9ycl offeritatalyiencGEdiiént a- 1, 3-di enyl, cycl ohexenyl,

cycl ohexa-1, 3;di enyl , >Xa= A3ls4-di enyl, cycl oheptenyl,

cycl ohept a- 1, 37di é?%’l ?45)(:5&&@@%?@?)&%2 di enyl, cyclohepta- 1,3,5-trienyl,
phenyl, 1,4 di‘azep@@e:;‘;)-la]kmeﬁ& -GEBN(REE)-R173- di azepi ne, 1, 4-di azepine,

di aziridine, diazirine Eﬁ?{dro g)e}%ol one, dioxazol e, dioxazine,

1, 4- di oxi ne, i oxcoP&%0" ?4233‘ (@1 'f: 3-di oxol ane, furan, inidazole,

i m dazol i ne, 43y da@@d;é d4ﬁﬁkylén@1@@ﬁﬂtﬂ1@} -Apne, isothiazole, isothiazolidine,
i sot hi azoline, isoxazole, isoxazo 20i soxazol i di ne, norpholi ne,

1, 2- oxa-thi eph‘ﬁe @pwavlﬁn&:qcar%gs)-metamémwm@ heferocycighias firfined
1,3-oxazine, 1,4-Qxazifgie Qlta&?orrﬂaﬁm%-z%l %rzré&bsz;{&te‘é%%g&tyeﬁw&%ﬂee 3, 3-

di oxi de, oxa2|r|d|ne oxazol 1 di none, oxet'an, OXIrane erazin
pi peri dine, pyran a“?i??ré’ZMé °’pyrazo| e, pyrazoline, pyrazolidine, pyndazine,

pyridine, pyrisji nopec- pxyalmaieqeg-cgg)rudtarﬁhyem AheteilingRecy W s 2 Rfined
pyrrolidine, pyrrolidinone, rroline, 25tetrahydrofuran, tetrahydropyran,
t et r dRydr opyr i di nébmterﬁ“ﬁéﬁ‘é‘zﬁ ghityted adnopso|ds or %['S%’St"tufﬁda\'ﬂeﬁﬁidemﬂysﬂff’ﬁﬁ azi ne,

1, 4-t hi azi ne, 1, 3ahtth&z9lRa4, bhi azol e, thiazolidine, thiazoline, th enyl,

t hi et an, thlo r i t i
1550k aoi s SRR b RO RYS R b SR URER oD sREBn o 5.
1, 2, 4-t ri azol & or Anembrsesatbasding selaptpdfom pyrgvpﬁatyuﬁ@éﬂbsm cydlegrk

subst i t ut ed Oﬂﬁbpéﬁ@@nyl biHidpentart 3-aey!, Tcydi@v‘éxélﬁrl %heﬁ@%@henﬁlayclom and R13

P g o oot B S b -2
hal ogen, - OH, 1Sﬁ—tneruymha!p&)ialdlayéﬁane,ol-i(-@azﬁw)ef anyﬂzsépmﬁCFFS%-dlaZ@p%@S N02 - CN

or -NH2, RI15 Bl§2ﬂhﬁfl gigﬂmne %ron&%z&ﬁ‘)e @il»kaﬂ:te dt&a&@é 1Q{§l)>x:ﬁé Iﬂ)bkele, CF3,
-0-CF3, - N2, 16 1S %/dﬁ atogg) -al kyl, R17 is

hydrogen at ond 51”"”‘?‘@5‘3 é@)d‘oéf"ﬁ?? furgpy | @“?ﬁzo f formia |l as
cl ai ned i n cl miidazoiiirone, Ssothidreleektihiazoliding, isothiazoline, tsoxazo!e, isoxazoling,

20 isoxazolidine, morpholine, 1,2-oxa-thiepane, 1,2-oxathiolane, 1 4-oxazepane, 1,2-
axazine, 1,3-oxazine, 1 4-oxazine, oxazolone, oxazole, (1,3 4]loxathiazinane 3,3-
dioxide, oxazindine, oxazolidinone, oxetan, oxirane, piperazine, piperidine, pyran,
pyrazine, pyrazole, pyrazoline, pyrazolidine, pyndazine, pyriding, pyridinone,
pyrimidine, pyrimidine-2,4-dione, pyrrole, pyrrolidine, pyrrolidinone, pyrroling,

25 tetrahydrofuran, tetrahydropyran, tefrahydropyridine, thiadiazine thiadiazole, 1,2-
thiazine, 1,3-thiazine, 1,4-thiazine, 1,3-thiazole, thiazole, thiazoflidineg, thiazoline, thienyl,
thietan, thiomorpholine, thiomorpholine 1,1-dioxide thiopyran, 1,2, 3-iriazine, 1,2,4-
triazine, 1,3 5-triazing, 1,2,3-triazole or 1,2,4-triazole, and wherein said carbon ring is
unsubstifuted or substituted one, two, three or four times by R15,

30 R10, R11, R12 and R13 are independently of one another selected from
1) hydrogen atom,

2) -(C4-Cg)-alkyl or
3) -OH,



Rl is 1)-(Cl-C4)-al kyl, 102)-(C0-C2)-al kyl ene-(C3-06) -cycl oal kyl, wherein
cycl oal kyl is selected fromcycl opropyl, cyclobutyl, cyclopentyl or

cycl ohexyl, 3) -(Q0-C2)-al kyl ene-phenyl, or 4)

- (Co- C2) -wbkyilsgreahet erocycl yl , wherein heterocyclyl ipgTaebRebREsI rom
furanyl, pyridyl or tetrahydropyranyl gg15E i sl)a coval ent bond, 2)
-NHC(0)- or 3) -0-0(0)-, R2 is hydrogen atom R3 is 1)-(Cl-C4)-al kyl, or
202) - (Cl-C4)-al kyl ene-C(0)-0-R16, R4 is 1)hydrogen atom 2)

- et henyl ene- C(0)-0-R16, or 3) -(Cl-04)-alkyl, Ais selected
from oxygen atomor N-OH 25B is selected fromnitrogen atomor CH Disl)a
coval ent bond, 2) -0(0)- or 3) -CH2-, R5, R6, R7, R8 and R9 are

i ndependent | yRﬂﬁ ischalegem cPNet0, s alkvE rQn(ﬁtS‘@Bl))alﬂVdr%efQ @an‘i\loﬁ)-CN
-(C1-4) - al kyér N%é -0-R16, 4) chlorine, WD 2008/ 155022PCT/ EP2008/ 004459 59
5) fluorine, 6) (G -CA)-al kyl ene-0-R16, 7) -NO2,
R15 is halogen, -OH, -(C1-Cg}-alkyl, -O-(C4-Cg)-alkyl, -CF3, -O-CF3, -NO>, -CN or

-NH»,
5 R16 is hydrogen atom or -(C1-Cg)-alicyl,
R17 is hydrogen atom or «(C4-Cg)-alky!.

10. The use of a compound of formula | as claimed in claims 8 or 9, wherein
Riis 1) ~(Cq-C4)-alkyl,
10 2) -(Co-Co)-akylene-(C3-Cg)-cycloalkyl, wherein cycioalkyl is selected from
| cyclopropyl, cyclobutyl, cyclopenty! or cyclohexyl,
3) -(Cp-Co)-alkylena-phenyi, or
4) -{Co-Co)-alkylene-heterocyclyl, wherein heterocyclyl is selected from

furanyl, pyridyl or tetrehydropyranyl,

15 Eis 1) a covalent bond,
2 ~NH-C{O)- or
3) -O-C{O)-,

R2is hydrogen atom,
R3is 1} -(C4-C4)-alkyl, or

20 2) -{C1-Cy)-alkylene-C(0)-O-R16,
R4is 1) hydrogen atom,
2) -ethenylene-C{O}-0-R186, or
3) -(C1-C4)-alkyl,
A is selected from oxygen atom or N-OH,
25 B is selected from nitrogen atom or CH,
Dis 1) a covalent bond,
2)  —C{O)-or
3 ~CHag-,
RS, R6, R7, R8 and RS9 are independently of one another selected from
30 1) hydrogen atom,
2)  -(C1-Ca)akkyl,
3 -0-R18,

4) chioring,



8) -CN, 59)-NH2, 10) -C(0)-R16, 11) -C(0)-0-R16, 12)

-(C0-A4) -al kyl ene-C(0)-N(R16) -R17, 13) -0-(Cl-C4)-al kyl ene-C(0) - 0-R16,
1014) - 04C1- C4- al kyl ene-C(0) - N(R16) - R17, or 15)-0-(C

- C4- al kylwopespipert dinyl, or RS and R6 or R6 and R7 fermrbageidiels With the
atons which they are attached to a rig@ selected from 1, 4-di oxi ne or
pyrrole, R10, Rll, R12 and R13 are independently of one another selected
from 151) hydrogen atomor 2)-(C -C4-al kyl, R16 is hydrogen atom or

4Cl1- C4-al kyl, and R17 is hydrogen atom or 4Cl-C4-al kyl. 2011. The use of a
compound of fornmula | as clainmed in clains 8 to 10, wherein Rl is -phenyl,
E is a covalent bond, R2 is hydrogen atom R3 is 1)-(Cl-4-al kyl, or

252) 4C1- C4) - abkyl e‘h&ﬂreg 0)-0-R16, R4 is 1)hydrogen atom or 2)

- et henyl ene- Cg0) - _quicg,)a,kylg,go%sal kyl, Ais oxygen atom 30B isnitrogen
atom Dis a coval en bond, " R5 R7, R8 and RO are i ndependent|ly of one
anot her sel ecfed fHN&mn 1) hydrogen atom WO 2008/ 155022PCT/ EP2008/ 004459 60

2) - (Cl-C4)-akkyl gy

5 ) -NH2,
10y -C(O}-R18,
t1) -C(0)-0O-R18,
12)  -(Cg-Ca)-alkylene-C{O)-N(R16)-R17,
}

-0-(C1-Cy)-alkylene-C{0)-O-R18,
10 14)  -0O-{C1-Cy)-alkylene-C{O)-N(R16)-R17, or
15)  -O-(C1-Cy)-alkyiene-piperidinyl, or
R5 and R6 or R6 and R7 form together with the atoms which they are attached to aring
seiected from 1,4-dioxine or pyrrole,
R10, R11, R12 and R13 are independently of one another selected from
15 1) hydrogen atom or
2) -(C1-Cy)-alkyl,
R16 is hydrogen atom or -(C4-Cy4)-alkyl, and
R17 is hydrogen atom or -(C4-Cg)-alky!.

20 11.  The use of a compound of formula | as claimed in ciaims 8 to 10, wherein
Rtis -phenvi,
E is a covalent bond,
R2is hydrogen atom,
R3is 1) -(C4-Cy4)-alkyl, or

3

25 2) -{C1-C4)-alkylene-C{0)-O-R16,
R4is 1) hydrogen atom or
2) -ethenylene-C({O)-0-R16,
)

-(C4-Cg)-alkyl,
Alis  oxygen atom,
30 Bis nitrogen atom,
Dis a covalent bond,
R5, RE, R7, R8 and R9 are independently of one ancther selected from
1) hydregen atom,



3) -0-R16, 4) chlorine, 5) fluorine, 56)-0-(Cl-C4)-al kyl ene-O R16, 7) -NO2,
8) -CN, 9) -NH2, 10) -C(0)-R16, 1011)-C(0)-0-R16, 12)

-(00-CA4) -al kyl ene-C(0)-N(R16) -R17, 13) -0-(Cl-C4)-al kyl ene-C(0)-0-R16, 14)
- 0- (C1- Chvoabieyrsane- C(0) - N(R16) - R17 or 15) -0-(Cl- C4) ralrkybesempioper i dinyl,
or 15R5 and R6 or R6 and R7 formtogetper with the atons which they are
attached to a ring selected from1, 4-dioxine or pyrrole, R10, R11l, R12 and
R13 are each a hydrogen atom R16 is hydrogen atomor -(Cl-C4)-al kyl, and
R17 is hydrogen atom or -(Cl-04)-alkyl. 20

2} -(Cq-Cy)-alkyl,
3) -0-R18,
4} chiorine,

5) fluorine,
5 6) -0-{C4-Cy)-alkylene-O-R18,
7}  -NOo,
8) -CN,
9} -NHo,
10)  -C{O)-R16,
10 1) -C(O)-0C-R18,

12)  ~(Cg-Cg)-alkylene-C(O)-N(R16)-R17,
13)  -O-(C1-Cyq)-alkylene-C{O)-0O-R18,
14)  -0-(C4-Cy)-alkylene-C(O)-N(R16)-R17 or
15)  -O-(C+-Cy)-alkylene-piperidinyl, or
15 R5 and R6 or R and R7 form together with the atoms which they are attached to a ring
selected from 1,4-dicxine or pyrrole,

R10, R11, R12 and R13 are each a hydrogen atom,
R16 is hydrogen atom or -(C4-C4)-alkyl, and

R17 is hydrogen atom or -(C4-C4)-aikyl.
20



