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

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

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

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

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

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

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

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

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

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

t t I I
inthi, RpBaizphwpdy Retbate SophRos e Bod B Mascafuss of gSatn
Exeﬁ_ﬂ;lﬂesb@f caodiltlmtasslod@gtem‘mdln ﬂatholsglbailth?amed§ forreation include deep vein
S, QA9 368 LR Ao AR £ BB B bl ol Rl Bretra
arterial @mmlsmmhbrabemmmo&aﬁlmwmﬁ PrIpRO8YGDhoESM,

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

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

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

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

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

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

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

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

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

distHAEBIBEkhAS of VesSI8 Whehstis adtdhal tidMbi d3asdeérious hthdlogical conditions by

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

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

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

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

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

adenyl yl cycl ase and nodul ati on of |ntracellular

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

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

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

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

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

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

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

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

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

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

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

NSNS NSNS ™ - NAM NN A P L . ¥ o o
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15f urt her advant ageous properties, for instance
stability in plasnma and liver and selectivity versus
w@edensoerept ors whose agoni sm or ant agoni sm i BCTBP2008/004459
i ntended. There is an ongoi ng need for further |ow
nol ecul ar wei ght P2Y12 ant agoni st, which are effective
and have the above advantages as well. 20The present
i nvention satisfies the above needs by providi ng novel
conmpounds of the formula I, which exhibit better P2Y12
antagonistic activity and are favorable agents with
Thére gle sBveaV aipbadabaut directly brigdirddtie agtingsgnthetiainigbitdre of ADP-

reI R5 40 )( N
P08 SRAI R Al ot
Thapm(lxjact@@)mmopyﬂldmes ticlopidine and clopldogrel react covalently with the P2Y 4,

rec@%tof g;‘Q{ IE4d foHnkeRREpIE %Teqﬁ lﬁﬁfﬁﬂnqglvilw | Ale%%'b%rpolt binding of

I'S unsu stltute mno- ,
rad[oﬁ/qbg lﬁlFt geerton mﬁémwtgylog{en@ﬂge gn gtphgqph“ga to platelets, and

othBPADBBpendéit LRRAR/ (S an 0t APCHr&E PRSMBSA4E080)484)891-896).
-(CO-C4§) al kyl ene- (CG Cl4) aryl, and erein aryl is

unsubstituted or nmono-, di- or trisubstituted
Brylankt a& M@’ﬂdOjZ/OQBS&BmdaNWDM/OWGMSCIGEE doainoline derivatives, useful as

antxtr(r(c):gr%&lgcﬁ%4 c) a Es |a |n |b|t|8rg gt&ﬂg é%&e\et Adﬁgr%{:%ltq Saﬁatta%r Qge;f %Lyl
WQa0eh®0287d anldé?oea nzt anQﬂOOWF’éBSdfdlacme nwngloo@ﬂtmntnmsamd 4-

qwﬁd%r?e §%§’r|b@§a¢1q?@¥eﬂvatl\?es a3 F@Yﬁ m\%ltﬁfsoat oms chosen from

trogen, or oxygen, d wherein said
heterocyclyl IS unsubstltuted or nono-, di- or

Holéves Uesldes uéuﬁgi effédiiod PR eNsAtigdMists) mloamtd@eﬁ.zbme%%ct of
enc#oge%cj%fg? argﬁst B{?@Fﬁg ép@zfc?p& gé)degl W tﬁ%t‘:%m%nl)agbmsts also have
furthgr 4dvantaggoualpkoferties, for instance stability in plasma and liver and selectivity versus
other receptors whose agonism or antagonism is not intended. There is an ongoing need for
further low molecular weight P2Y 12 antagonist, which are effective and have the above
advantages as well.

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

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

B—D R7

(1)
R11 R10 R9 R8

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

mono-, di- or trisubstituted independently of one another by halogen,
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2)-C F3, or 153)-(C1-C8)-al kylene-C(0)-0-R16, R4 is
1) hydrogen atom 2) -(C1-C8)-alkyl, 3)

WO ¢@8A822 al kyl ene- C(0) - 0- R16, 4) PCT/EP2008/004459
- (C2- CB) - al kenyl ene- C(0) - 0- Rlp,
205) - (C3-C8) -cycl oal kyl - C(0)-0-R16, or 6)hal ogen, A
is selected fromoxygen atomor N-OH is selected
fromnitrogen atomor CH, 1is 1l)a coval ent bond,
252)-C(0)- or 3)-CH2-, R5, R6, R7, R8 and R9 are
i ndependently of one another selected from 1) hydrogen

at o)) 2)-(Cd-Cd)-dlB)ermt I(%LCM\)\bQM aind whleeil arlylSis unsubstituted or mono-, di-
unsubstituted or nmono-, di- or trisubstituted

30] ‘?fd%is@ﬁ'détﬁf’ indegendsaty fiareRePthEs ORI bn, 3)

-(®-A - YY) axgerfe-Haldrocytlyl, Mk REEHstedLyclyl is mono or bicyclic and
- (C0- C4) al kyl ene-0- (C1-05) - al kyl ene-O-R16, WO

2008maa§o32t2 STingrAt0s/Apa By wheggin ongpr myie of the ring)carbon atoms
- ( Qe téhiackblpyliepes &Kﬂ%ﬁém%h cBdsen from nitrogen, sulfur or oxygen,

5 103nd(v&?r%;allgﬁg%}%gb@ Brjsu@st’fqitgd OTII))I'IO- di- or trisubstituted
(Gad@@)wd@{ﬂwr Grﬁﬁéar%l@r-bbdmﬂlﬁ) R17, 12)
Ei Va] 0rh]e C(0)-0-R16, 13)
s f)oo é‘4%° PR Re- C( 0) - N(R16) - RL7
2) -NH-C(O)- or

3) -O-C(O)-,
R2is 1) hydrogen atom or
2) -(C1-Cg)-alkyl,
R3is 1) -(C1-Cg)-alkyl,
2) -CF;, or
3) -(C1-Cg)-alkylene-C(0O)-O-R16,
R4is 1) hydrogen atom,
2) -(C1-Cg)-alkyl,
3) -(C1-Cg)-alkylene-C(0)-O-R16,
4) -(C2-Cg)-alkenylene-C(0O)-O-R16,
5) -(C3-Cg)-cycloalkyl- C(0)-O-R16, or
6) halogen,
A is selected from oxygen atom or N-OH,

B is selected from nitrogen atom or CH,

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

R5, R6, R7, R8 and RS are independently of one another selected from
1) hydrogen atom,
2) -(C1-Cg)-alkyl, wherein alkyl is unsubstituted or mono-, di- or trisubstituted
independently of one another by halogen,
3) -(Cp-Cy)-alkylene-O-R16,
4) halogen,
5) -(Cp-C4)-alkylene-O-(C4-Cg)-alkylene-O-R16,
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14) -(CO-CA4)-al kyl ene- (C3-C15) - het erocycl yl, wherein
heterocyclyl is un-substituted 10or nono-, di- or

W@ edoga®el t ut ed i ndependently of one anot her bRCRLE2008/004459
15) -0-(C0-C4)-al kyl ene-(C3- @L5) - heterocycl yl, wherein
het erocyclyl is un- substituted or nono-, di- or
trisubstituted independently 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- 15nenbered
carbon ring, wherein said carbon ring is aromatic,
paré) al -MOgnsaturated or saturated, or in which one,
two_or three of the 5to 7 ring carbon atons are
repflaced®ly heteroatoms such as nitrogen, oxygen or

sul @hur ,-(GRdieeieN®ABEREAr bon ring is unsubstituted
or substituted one, two, three or four tines by R15,

R109 R1HCoEG2-aerRIYOMRI6I ndependent |y of one anot her

sel ted reg%éﬁﬁégygﬁggﬁﬂ1gtonl 2) (El 05) - al kyl

al'0gen, -OH =0,

( Q ) 08)-(@5 kxj alkyléhe@@b)@ikﬂ e)kyd,, - CF3, -0-CF3, -N2,
-CN o i s hal ogen, - O—L -(C1-C8)-al kyl,
- 0- t% c@;(sar¢<4)falkyt SOFO-RIB, - N2, -CN, -C(0)0H,

hydp%gen ;‘t§%47%[k@fh%§)(5ﬁmé\l'é¥w} -NH2, R16 is

- (O CA) - dQ/)LaHydbr(eC(B3¢8|)5)-b§'te}dn9d:lky\hherRﬂl'ﬁeiesodyylglrs)gle-ﬁubstituted

atom or -(Cl-C8)- or and R16 form toget her

vv| th ther mOPPoabﬁf EE'FE)‘?ﬁ“E“&?q/\'m%H?”F?{é'y ohPRe 2N R ER14. or
-, 1%)- 00-(Cp- Gmkﬁ&(cﬁcl?gﬁhdtérﬁgyclwﬁ“ﬁ’e%lmhaéﬂodydmI’shﬂﬂ
r| ng is unsaturated or saturated, or in which one,
or t hr edubgtityteommenp- ﬂ'r‘?ﬂ@“@é@tb‘éﬁ 'r@@emdeaﬂseofmmaae@ar by R14,
by het ergpatons WD 2008/ 155022PCT/ EP2008/ 004459 6 such
as _ nitraogen, en or suI hur rein said
Rs 237 B R gt R Wistbaghe B clori ut Foy aip Aeied pg 5 6-or -
t hrreembeéred carboh 'rmg:SNHepe"Mzﬁd carbomtihg kslaedmatic, partially unsaturated or
ste t -eof_ |
a%?rat%ggp? lllglhlcﬁ) n%/st‘?g ?otg:réc%a ltrse &hgﬁ%%aéﬁgna$€%§ a%e rﬁylaced by
Th ehemrestems sucfvemmtrwenabmen el sulghwirtandodersiusald carbon Feg is
f OerébﬁstitutecY\@resru%éﬁutB& oh§ t\% t(ﬂg% oqgur ﬁflngé/ lJy R%

% al kyl ene- C8) - cycl oal k wher ei n
R1Q)Pe1l105f‘ gnd Ré3 3@ g P@G"?’F'&S @%@’@H}%ﬁ?'ﬁde‘éff@l"obut yl,
cyci)opemydifoges ¥ohPhexyl, cyl oheptyl or cycl ooctyl and
[ Ouns s&it d or nmono-, di- or trisubstituted
pend&rtP§ ¥ one another by hal ogen, 3)
- (@ A)=bkyl ene- (C6-Cl4) -aryl, and wherein aryl is
sel ect ed from phenyl,
4) -OH,
R14 is halogen, -OH, =0, -(C1-Cg)-alky}, -O-(C1-Cg)-alkyl, -CF3, -O-CF3, -NO2, -CN or
-NH>,
R15 is halogen, -OH, -(C1-Cg)-alkyl, -O-(C 1-Cg)-alkyl, -CF3, -O-CF3, -NO5, -CN, -C(O)OH,
-C(0)0O-(C1-Cg)-alkyl, -C(O)NH, or -NH>,
R16 is hydrogen atom, -(C1-Cg)-alkyl or -(Cg-C4)-alkylene-(C3-Cg)-cycloalkyl,
R17 is hydrogen atom or -(C4-Cg)-alkyl, or
R17 and R186 form together with the nitrogen atom to which they are attached a 5-, 6- or 7-
membered carbon ring, wherein said carbon ring is unsaturated or saturated, or in

which one, two or three of the 5 to 7 ring carbon atoms are replaced by heteroatoms
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napht hyl, bi phenylyl, indanyl, anthryl or fluorenyl
and is unsubstituted or nono-, di- or trisubstituted

wo pepssoeent | y of one anot her by R15, or 4) PCT/EP2008/004459
- (Q0-4) - al kyl ene-heterocycl yd, wherein heterocyclyl
is selected from acridinyl,
158-aza-bicyclo[3.2.1]oct-3-yl, azaindole (
1H pyrrol opyridi nyl), azabenzi m dazol yl,
azaspi rodecanyl, azepinyl, azetidinyl, aziridinyl,
benzi m dazol yl , benzofuranyl, benzot hi of uranyl,
bensteh lak ajogery, loxydearor auipha shd wlhmemtsbida:acﬂoyllri,ng is unsubstituted or
ben PARCIN zi soxazol yl ,
beﬁ%&s“@%ggﬁéﬁwsqﬂ 5fba£%?%¥gb FEcarbazonI

in aﬂalnetarcﬁternyllsqmeﬂmrfomgmq mrxmre;sntbeﬁybf in@hn radibi and thelr physiologically

rochi nol i nyl, 4,5-di hydrooxazolinyl,

to"g%g?giigzol yl, dioxazinyl, 1, 3-dioxol anyl,

1, 3- dloxolenyl 3, 3- dIOXO[l 3, 4] oxat hi azi nyl , 6H

2) 'ﬂhe5pr35éilnt Inbérﬂ%h'é)é'o relates to compounds of the formula |, wherein
d| h droftg &é_é N-tetrahydrofuranyl furanyl
Rifsur zanyt1” Kol i di nyl, imdazolinyl, im dazol yl,
1H-3)ndaz AIRHeL @41 G IcPEIO byt irein ERASANY is selected
3H1I )ndol )glw Z|1)sobenzeo1@l“j‘r asr)]CP |s%c roerlr%ny Wlis selected from
| smynkiawpylytyclqbstyl nmwpeln;yll cyq:ls!mxmldc}jlgheptyl smyulonctyhamyllls

| s & | DS @ﬁ%@gy$3no-'tﬁoérmlﬁ‘%9tllt¥tled iS4y t% ﬂﬁf&f'o‘ﬁb%hmer by halogen,

I SOX I SOXazo

25i Hoxazta- @4%1%1*)/'6"2 (i%@@,i-eml @pe whggwbgpg{gq:tﬁg,from phenyl,
or SR Kone AR AL SheR)or REFAMANGSL SGLARLY BYhono-, dior

1, ztnsnbs@tnmimewentmotsormammr by BN g or

1 24 oxa-_{dy- F’)aJIWIenelhegérQéﬁfyh WEW*eter%c%NP?&%%@%)ﬁlom acridinyl,
oxazin I, 3-oxazi nyl’, 1, 4-oxazinyl

oxa&-eia bjpyp}d[f;l 2 Jjcmtz31yl, ngzahmdcm(atl-d)-pyrqulomlg[nalhyizabenmmldazolyl

OXO@&%Q% od E@%&rﬁ?}l CythYdmyl %Qﬁlﬂﬁw Hé rhlgé(}[olyl benzofuranyl,

phena2|n enot fi azi ny enoxat

3opqﬁ§|ﬁ@t§a@§4r@ﬂy|l bepmtlpigp@gylnpqanzonggy} ggpﬁl;ylpzolyl benztriazolyl,
Pi PRInz@traxdly), tFHn%%b)EHzBMi berfiotHuLolyl, @ywbaﬁwl,4aw&§rsaiw .carbolinyl,

bRk iYL, £y e reei RS o,

pyrdilﬁkazylbl d|pyaiz|nd/yl1 3- wiolanydnmfdhoangnyr 3|3-dloxvyi,3, 4]oxath|azmyl, 6H-
gﬁ”ﬁg IZZOC{I{h%g F}/I dl fpl%l[li ?-)61 E?L%’cﬂf%y(ﬁ&orlghg'il fHﬁPnylr ¥u?$£é|nyl imidazolidinyl,
qui lmeablmyyimldemlyhum nndaszl incotimyl cindatiziogluingelyll 3H-indolyl,

tetg géfmaﬁﬂ%bf}%hm |sc;|rﬂaﬁ@ﬂy@&ﬁ@d{hp‘loﬂsblﬂ%lyI isoquinolinyl

t et r ahydr of ur an t rahydr opyr anyl
t et (PapgmidazR/Y). eﬁoﬂyazolvt dsothigAplidiny. H?QS'EH%QWY' isexazplyly [spygzolinyl,
aegﬁ@é@blwlmyl Q%oxaMn?@%&b&?&Qﬁgﬁq&Fﬁaﬂ%ﬁwamﬁ
, - | adl azl n , L L, DT | 0 .
1 PR Raasal oxaigoll i rbgeY 1. 2¢-axagiazoiv, 125

t hi @addiazaliy1, 3 Atdxadiatdlylehgloxa-thigbanili §2iaxgihjolanyl, 1,4-oxazepanyl, 1,2-

t hi azg}"@ZlI @%’ azur;ryél it ‘E‘jPk%w%kamﬁd'ﬁwh&a%'?’wExazﬁ'y' oxetanyl,

t hi @xoaai, phehandiristiriy, @bmawhroltnm gmﬁj@g@zlop@qnothlazmyl phenoxathiinyl,
thi ;ﬁféﬂbfgz#@? Qhﬁﬁhlazﬁm &B&Qi‘ h)r“ gibdrRRI, Fﬁﬁhhg}’éunnyl pyranyl, pyrazinyl,

t hi ophenol ylI', 't hi ophenyl yrany
tr|Wﬂm‘|"“y'1py2a24’“'ﬂll%¥ﬁzﬁ§’| pyrpaglngl Wr!dSE’Faﬁ?'IY' pyridoimidazolyl,

1, Zp)&dbthlaaalw Wndln],'I Pyradyl, prmﬁﬂlnyll pyrilollamﬂi by’rfdﬁalﬁbrM)I pyrrollnyl 2H-

ot E5 R aynsesiint oo G A FRSTRRI, fiindegrm Mk
[ ndtepehfydmimr‘ayylaétrahyelrcasmuhellnybjetrﬁmmrod&nmcﬂnﬂlylatetralwkcﬁm’anyl

at gt %tr%@d%pw(%? %r)ahgo[ ?Jg}'pg')‘ﬂgte%@ﬂm? @iﬁé&g ilemz q{llotgﬁgzmw 6H-

2)-(C1-C8)-al kyl ene-C(0)-0-R16, 15R4 is 1) hydrogen
atom 2) -(C2-C6)-al kenyl ene-C(0)-0-R16, 3)
-(Cl1l-05)-al kyl or 4) hal ogen, A is selected from
oxygen atomor N-CH, 20B is selected fromnitrogen
atomor CH Disl)a covalent bond, 2) -C(0)- or



wn

3) -CH2-, R5, R6, R7, R8 and RO are independently
of one anot her selected from 251) hydrogen atom 2)
WO 0@02AS8Y2 al kyl, 3) -(CO-C4)- aI kyl ene- O R16, 4iCT/EP2008/004459
hal ogen, 5)
-(C0-A4) - al kyl ene-0-(C1-C8) - aI kyl ene- O R16, 306) - NO2,
7) -CN, 8) -(C0-C4)-al kyl ene-N(R16)-R17, 9)
-(C0-CA4) - al kyl ene-C(0)-R16, WO
2008/ 155022PCT/ EP2008/ 004459 8 10)
-(C0-A4) - al kyl ene-C(0)-0-R16, 11)
- ( CD2 GAhiadibXigyl etqes&]@@d|azbd(|3ﬂ§1’62 4MiddiazbB), 1,2,5-thiadiazolyl, 1,3,4-

8tz‘l%la%}lt§falg rerﬂg 1%8§azﬁ(§1§)thé{&yl 1.4-thiazinyl, 1,3-thiazolyl, thiazolyl,

5 14thiagqliging Jhiazoliyl, éhieny] GBiean!) thieabthfazolyk thjgnoowdzelyki n
hettﬁfeﬂ&}ﬁ‘?&agblyl' ﬁné”i‘énﬁ?ﬁ HS&héﬁ@V%uﬁiﬁgngﬁ d@%pPW““'BW%' 1,2,3-

nono- trisu St I'tut
anofipdmyl, b1y2 ﬁir,;pzmd} 1,3,5-triazinyl, 1,2, 3-tr|azolyl 1,2, 3-tr|azo|yl 1,2,4-triazolyl,

15) 1 Q*s(tﬁ&ofiﬂh 24 Khé&@l?l%n@%ntﬁé@l -MRliSlReBsititkd oMABRE! &- or

gﬁgt?';@bcﬁ %d?@??‘iﬁr@ t)?”Qﬁﬂ‘?H‘e’ bYRI4ior tri subsglb?\éfed

Eis ndaper‘ad@malleytm‘ndpne 10anot her by R14, or R5 and R6 or
% g% I1:ogether with the atorrs which they are
at t%ched a) - or 7- nenbered carbon ring
sel Bct e@-¢(E@m cycl opentyl cycl ohexyl, cycl oheptyl,
clyope opent a- 1, 3-di enyl, cycl ohexenyl,
R295V 1) rp,gg,%% 8‘?@‘% cycl ohexal 4- d| enyl ,
cyc?)ohep((én‘f}as) allWici ohept a- 1, 3- di enyl
c]yohepta.. enyl, cycl ohept a- 151, 3,5-trienyl,
R3E¥ne yI , g(?héélff%{%pﬁne 1, 2-di azepi ne, 1, 3-di azepi ne,
1, 42)di az€pi-0g)-alkylaw-C(@iOR16di aziri ne,
d| hydr oi m dazol one, di oxazol e, di oxazi ne, 1, 4-di oxine,
R44§ ool e hydrogerialafbi ene, 1, 3-di oxol ane, furan,

i m Z}azol-g,-CE-dicsiehee(O}-OrRIZ Ol | di ne,
i m dazol i d2 none, 1sothiazole, isothiazolidine,
i sodhi azHi-f@:-alk¥exazol e, isoxazoline, isoxazolidine,
m)rghol [ r} 2- oxa-t hi epane, 1, 2-oxat hi ol ane,
1, 4- oxazep ne 1, 2- 20oxazi ne, 1, 3-oxazine,
A sl sefeatachizan exygen atanh oi-Chbxazol e, [ 1, 3, 4] oxat hi azi nane

B nsgse'fectéﬂ%ﬂﬁrog&r?(éléhrdr@me oxazol i di none, oxetan,
oxirane, piperazine, piperidine, pyran, pyrazine,

DisyyrBzol @ CON9RRIRMAne, pyrazol i dine, pyridazine,
pyr2)di nec(@)fordi none, pyrim dine,
pyr%)nni d|Cnrl]_§”2 4-di one, pyrrole, pyrrolidine,
pyrtolidi pyrroline, tetrahydrofuran,
R5! /R4, rmhkéraﬂemadae indBb&rRIMEY SRNE laflbther selddicadicazi ne
th| dla , 2- 25t hiazine, 1,3-thiazine,
é?’ﬁ??@e"f@ 't hi azol e, thiazole, thiazolidine,

th| a)zol I(@4-Cglaleny| ,
3) -(Cp-C4)-alkylene-O-R16,

4) halogen,

5) -(Cp-C4)-alkylene-O-(C1-Cg)-alkylene-O-R16,
6) -NO»,

7) -CN,

8)  -(Cp-Ca)-alkylene-N(R16)-R17,
9)  -(Co-Cy)-alkylene-C(O)-R16,
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thi etan, thionorpholine, thionorpholine 1,1-dioxide
thiopyran, 1,2,3-triazine, 1,2,4- triazine,

wda2®ghAsi0ei azi ne, 1,2,3-triazole or 1,2, 4-tri azpt BEPTNG004459

wherein said carbon ring is ypsubstituted or
substituted one, two, three or four tinmes by R15, RI10,
R11, R12 and R13 are independently of one anot her

sel ected from 301) hydrogen atom 2)
-(C1-C8)-al kyl or 3) -OH, R14 is hal ogen, -OH,
=0, -(C1-C8)-alkyl, -0-(C1-C8)-al kyl, -CF3, -0-CF3,

- NOm) -Gl‘C@C4)-élkﬂene W)MSMSSOZZPCT/ EP2008/ 004459 9
R15 is hal oge é)r -al kyl, -0-(Cl1l-C8)-al kyl,
e =:1) 0“@384) aINd@eC Nﬂ“el\ﬁ@, R16 i s hydrogen atom
or 1-2()C1 g8b—l9ya¢by4|ky|eﬁ;}3(bzd‘ﬁpq]ogen atom or

- (C1-C8) eir stereoi soneric forns

and13y xt- -Ok(€p- -CeigleheiQORNIR163R1D, and their
5tol erablesalts. 3) The prese

physi ol o$ cal |
i nviiti o Qa‘PQogl ydaner(Es-415)-BBRpRSHTdsWRATeip fgter %Fryﬁ’M'l'%na? defined
wherein
" - Q)aBé\YiéTd(le% gf\gébﬁatg@é@{mo 2r%<| ?r tnsm?stltuted independently of one
cycl oal Wpthﬁébkﬁl“bc?red from 10cycl opropyl cycl obut yl ,
CyCJlEQpenbyb 4)%}k9'eﬁ3-‘?6?’ cq 5)3I)eterocyclyl wherein heterocyclyl is as defined
-(C0-C2) - aI l?yl ene- pheny
- ( Co- C2)3ba1/¢<9ﬂde'ﬁe'n’r$éb%¢lﬁe<§/@ﬂ rypno vifreardiisvbpiduted ingppengdently of one
s sel eqng@l,engyomj ug,,anyl pyri dyI or
t et r ahydr opyr a a coval ent bo

RS fgg)‘?GmR@(a@jj R7d‘prngsogetha \@l}h the Iggnmsswrﬂgmhsé are aftaghgd tep 5- 6-or 7-

| S rhgmbérbd CdrboA kiky bele@éd from cyclopentyl, cyclohexyl, cycloheptyl,

a1 onveeppnbaficiibiiaTordsRh Sidendail gy lottB ARG, gyconera-

A i t4sliEnglc tysibhEptenyl osygtpbeptaiiciienyl,dydehepta-1,4-di@hyi, syclohepta-

sel £§iqfedyf ALY, L PEERRNEM, Lhiatthine, 1,3-diazepine, 1,4-diazepine,
diaziridine, diazirine, dihydroimidazolone, dioxazole, dioxazine, 1,4-dioxine, dioxole,
1,3-dioxolene, 1,3-dioxolane, furan, imidazole, imidazoline, imidazolidine,
imidazolidinone, isothiazole, isothiazolidine, isothiazoline, isoxazole, isoxazoline,
isoxazolidine, morpholine, 1,2-oxa-thiepane, 1,2-oxathiolane, 1,4-oxazepane, 1,2-
oxazine, 1,3-oxazine, 1,4-oxazine, oxazolone, oxazole, [1,3,4]oxathiazinane 3,3-
dioxide, oxaziridine, oxazolidinone, oxetan, oxirane, piperazine, piperidine, pyran,
pyrazine, pyrazole, pyrazoline, pyrazolidine, pyridazine, pyridine, pyridinone,
pyrimidine, pyrimidine-2 4-dione, pyrrole, pyrrolidine, pyrrolidinone, pyrroline,
tetrahydrofuran, tetrahydropyran, tetrahydropyridine, thiadiazine thiadiazole, 1,2-
thiazine, 1,3-thiazine, 1,4-thiazine, 1,3-thiazole, thiazole, thiazolidine, thiazoline, thienyl,
thietan, thiomorpholine, thiomorpholine 1,1-dioxide thiopyran, 1,2,3-triazine, 1,2,4-
triazine, 1,3,5-triazine, 1,2,3-triazole or 1,2 4-triazole, and wherein said carbon ring is
unsubstituted or substituted one, two, three or four times by R15,

R10, R11, R12 and R13 are independently of one another selected from
1) hydrogen atom,
2) -(C1-Cg)-alkyl or
3) -OH,
R14 is halogen, -OH, =0, -(C4-Cg)-alkyl, -O-(C1-Cg)-alkyl, -CF3, -O-CF3, -NO>5, -CN or
-NHo,
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25D is 1l)a covalent bond, 2) -C(0)- or 3) -CH2-, R5,

R6, R7, R8 and R9 are independently of one another
waedosaswe f rom 1) hydrogen at om 302) - (Cl- C4) - aPKI/EP2008/004459

3)-0-R16, 4)chlorine, 5)fluorgne, WO

2008/ 155022PCT/ EP2008/ 004459 10 6)

-0-(Cl-C4)-al kyl ene-O-R16, 7) -NO2, 8) -CN, 9) -NH2,

510)-C(0)-R16, 11) -C(0)-0-R16, 12)

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

-0-(Cl-A4) - al kyl ene-C(0) - 0-R16, 14)
R15 &-r(aﬂbbempl-al-(lw | @g)eaikgl, 0Pl REF pIKR1-TF 30F0-CF 3, -NO2, -CN or -NHp,

101& Q%Cl- ﬂ’? al kyl epe-pi peridinyl, or R5 and R6 or
R1&¥5 AEP9 f%‘g@ﬁh@l‘ywth the atons which they are

R1Rlst d tag,nao,r ddeselieat ed from 1, 4-di oxi ne or
pyrr?ygh)g : Rg g % Eﬁnd R13 are independently of

in adimhenaa'u@'ebuemmw femumhdf miatures) thgreofdg eny etiomandirtheir physiologically

tol&%é 1-C4)-al kyl, R16 is hydrogen atom or
- )-al kyl, and R17 is hydrogen atom or
-(Cl-A4)-alkyl, in all their stereoisoneric forns and

3) Tﬂéﬂré’é’éﬁ?m@&ﬁbﬁ Qfso ré]a@QYo &ﬂﬁéd@lnd@&‘qhé Rehiila 1, wherein
ysi ol o&‘lca y tolerabl e salts. 20 4) The present

R1 'Sannt i ofr1ab4A¥el ates to compounds of the fornmula I,
V\’hef)e' n -(Cp-Co)-alkylene-(C3-Cg)-cycloalkyl, wherein cycloalkyl is selected from
cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl,
3) -(Co-C2)-alkylene-phenyl, or
4) -(Cg-Co)-alkylene-heterocyclyl, wherein heterocyclyl is selected from furanyl,

pyridyl or tetrahydropyranyl,
Eis 1) acovalent bond,
2) -NH-C(O)-or
3) -0-C(O),
R2 is hydrogen atom,
R3is 1) -(C1-Cg4)-alkyl, or
2) -(C1-C4)-alkylene-C(0)-0-R16,
R4is 1) hydrogen atom,
2) -ethenylene-C(0)-O-R16, or
3)  -(C1-Cy)-alkyl,
A is selected from oxygen atom or N-OH,
B is selected from nitrogen atom or CH,

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

R5, R6, R7, R8 and R9 are independently of one another selected from
1) hydrogen atom,
2)  -(Cq-Cyalkyl
3) -O-R18,
4) chlorine,
5) fluorine,
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Rl is -phenyl, isa covalent bond, R2 is hydrogen
atom 25R3 is 1)-(Cl-4)-al kyl, or

WQ@2008@3500A) - al kyl ene- C(0) - 0-R16, R4 is 1) hydr OPETEP10081004459
or 2)-ethenylene-C(0)-0-R16, 1g8)-(C1l-4)-al kyl, 30 Ais
oxygen atom isnitrogen atom is a coval ent bond,
R5, R6, R7, R8 and R9 are independently of one anot her
sel ected from WD 2008/ 155022PCT/ EP2008/ 004459 11 1)
hydrogen atom 2) -(Cl-C4)-alkyl, 3) -0-R16, 4)
chl orine, 55)fluorine, 6) -0-(Cl-C4)-al kyl ene-O R16,
7) 8)NO2,-08(C1-C¥alig)eneMHR16,1010) - C(0) - R16, 11)
-C(0)-0-R16, 12) -(CO-CA4)-al kyl ene-C(0)-N(R16)-R17,
13)7)- 0- (¥P2c4) - al kyl ene- C(0) - 0- R16, 14)

- 0-£,C1- CA)- al kyl ene- C(0) - N(R16) - R17 or
151&) -0-(Cl-4) -al kyl ene-piperidinyl, or R5 and R6 or
R6 ¥nd RAHRorm together with the atoms which they are

att heqctc%_%er’i ng sel ected from 1, 4-di oxi ne or

pyrrol e,
11)  -C(O)-O-R186,

12) -(Cp-C4)-alkylene-C(O)-N(R16)-R17,
13)  -O-(C4-C4)-alkylene-C(0)-O-R18,
14)  -O-(C4-Cy)-alkylene-C(O)-N(R16)-R17, or
15)  -0O-(C1-Cy)-alkylene-piperidinyl, or
R5 and R6 or R6 and R7 form together with the atoms which they are attached to a ring
selected from 1,4-dioxine or pyrrole,
R10, R11, R12 and R13 are independently of one another selected from
1) hydrogen atom or
2) ~«(C1-Cyg)-alkyl,
R16 is hydrogen atom or -(C4-C4)-alkyl, and
R17 is hydrogen atom or -(C1-C4)-alkyl,
in all their stereoisomeric forms and mixtures thereof in any ratio, and their physiologically

tolerable salts.

4) The present invention also relates to compounds of the formula |, wherein
R1is -phenyl,
Eis a covalent bond,
R2is hydrogen atom,
R3is 1) -(C1-Cgy)-alkyl, or
2) -(C1-C4)-alkylene-C(0O)-O-R16,
R4is 1) hydrogen atom or
2) -ethenylene-C(0)-O-R16,
3)  -(Cq1-Cy)-alkyl,
Ais  oxygen atom,
Bis nitrogen atom,
Dis a covalent bond,
R5, R6, R7, R8 and R9 are independently of one another selected from
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R10, R11, R12 and R13 are each a hydrogen atom R16 is
hydr ogen atomor -(Cl-C4)-al kyl, and 20R17 is hydrogen
w@emsnsi22 (Cl- C4)-al kyl, in all their stereoi SPOEEPI08/004459

forms and m xtures thereof igqany ratio, and their
physi ol ogically tolerable salts. 25As used herein, the
termal kyl is a hydrocarbon residue, which can be
l'inear, e.g. straight- chain, or branched. Exanpl es of
-(C1-C8)-al kyl™ or "-(Cl-C8)-al kyl ene" are al kyl
residues containing 1, 2, 3, 4, 5 6, 7 or 8 carbon
at otys amgmﬁgmhabm nmet hyl ene, ethyl, ethylene, propyl,
ern tMI butyl ene, pentyl, pentylene, hexyl,
Iene %&yl 'or octyl, the n-isonmers of all these
resndueSOJRﬁppropyl i sobutyl, 1-nethyl butyl,

i SO entyh neopentyl 2, 2-di met hyl butyl, 2-

nmet yIp PQ nethylpentyl, i sohexyl ,
sedbndaﬂymhwtyl tertiary- butyl, or tertiary-pentyl.
Thegt er g, A "-(C0-CB) -al kyl ene" are
eac hydrogg(%a ﬁ?%g?éﬁes contalnlng 1, 2, 3, 4, 5, 6,

7 of 8 chWObon atons. The terns "-00-al kyl" or
"-OO-aIkgIene" are understood as neani ng each a

col enr Hond. WO 2008/ 155022PCT/ EP2008/ 004459 12 The
teygp (C06) - al kenyl ene" is understood as neani ng an
al k re5|%ue containing 1, 2, 3, 4, 5 or 6 carbon

at ot an@Q)-R#6. 2 doubl e bonds such as vinyl ene
(ethgnylg -O¥hisch is -CH=CH ), 1-propenylene,

= al | I , 3-but I ,
Ei?@f&%ﬁ'@v e O NRIDRT Y 2 b enyl o <
_?ﬁgenybq@q(gbakw@nQQﬂbp@q@nylene 5The term

C8) -cycloal Kyl ™ 1's” under st ood as meani ng
cycldpal kQHCn€xp)-adlkplene-C(@RNMR1GyRI7Tod, 5 6, 7 or 8 ring

g;l(r:% pen{)g{{‘S d&;@ﬁ&'ﬁé%ﬂ%g”@woﬂeg?;: ogrt Zlycl ooctyl. The

R5 bRd RB or R6 ah@ R#4orﬁﬁ@3§@tﬁ@rdmﬁf ik ‘atoPis whidHBef-ad) atRENdd to@lrhg
under st ood as nea g nmono- or bicyclic- aromatic

hy dfesetgadon ?3&"8‘5]930 O¥®'%i ning from6 to 14 carbon
R1GRAMTBER NahdR13 an@geacﬁeﬁyamsgéfesmare phenyl, naphthyl,
r..exanpl 1-Q h nd 2 napht hyl , blphenylyl for
R1é§éﬁ§¥§n§ % ﬁgﬁ ymgﬁblphenylyl and 4- blphenylyl
RTI@d@a&benamhh@yk}pc4f&uprenyI Bi phenyl yl radicals,
napht hyl radicals and, in particular, phenyl radicals
in 3 theinptespeipqragricderms ansdnixtares therpef ip apyatio rasiddbeipphysiclogically
tdégm@@mgc 3- to 15-nenbered heterocyclyl"” or
"-(C3-C15)-heterocyclyl" refer to heterocycles in
whi ch one or nore of the 3 to 15 ring carbon atons are
repl aced by 15heteroatons such as nitrogen, oxygen or
As @suelaclifzhgerr rl‘? gﬁ% ‘e?rﬁ ?ﬁ%{'i% %‘ ogarbf)n reas%igfah dho ?h ca(n be linear, e.g. straight-
chairHopinandiiedplyxanthles of) (C@-ﬁ@by@hzli i ‘d&actgitalkylene” are aIkyI residues

cor RS0 hi b1y P 7 BERSBPE RO S HERSON RIEBDGPE G <yl propy.

probyeren bhitylo phtgleyé, pebiyh pentsieoé yHexyl breaxgiehe, deptyl/br, octyl, the n-isomers of

all tgggézrregh O*s%kro&?eigétgﬁ r?lzr]%h'fﬂbuapﬁgééﬁtgxﬁ%o%lemyl 2,2-dimethylbutyl, 2-

enzi sot ni az carnazo
methaippatlli rmethyienbirisepexyl, mpmﬁmybutylcﬁeﬁﬁm tbutyl| or tertiary-pentyl. The

terrﬂ@céﬁb\l@@%m"@ |“J(@é{ Fg) Hikyene? Qrd Qé@lrr@@?%gl%bh ﬂéélldues containing 1, 2, 3,

di oxazo di oxaz 1, 3- di oxol anyl,
4, 51632 oli &)Q&jb@ng’tbmss’[ ®tedns;),x@{)-glksl" a1 oSerelkylane ragé yunderstood as

5,2-dit
mea"'?%?%‘r%? ofd g 'gooﬁ’Pet rahydr of uranyl, furanyl,
furazanyl, |n1dazoI|d|nyI |n1dazoI|nyI, i m dazol yl ,
1H—indazo|y|, i ndol i nyl, indolizinyl, i ndol ylI ,
3Hi ndol yl, isobenzofuranyl, isochromanyl,
i soi ndazol yl, isoindolinyl, isoindolyl, isoquinolinyl
(benzi m dazol yl), isothiazolyl, isothiazolidinyl,

|soth|azoI|nyI |soxazolyl |soxazoI|nyI

~re' o - o e L T |
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WO 2008/ 155022PCT/ EP2008/ 004459 13 t hi adi azol yl,

1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl, thianthrenyl,
wa@susioazi nyl, 1, 3-thiazinyl, 1,4- thiazinyl, PCI/EP2008/004459

1, 3-thiazolyl, thiazolyl, thikazolidinyl, thiazolinyl,

thienyl, thietanyl, thienothiazolyl, thienooxazolyl,

t hi enoi m dazol yl, thietanyl, thionorpholinyl,

t hi ophenol yl, thiophenyl, thiopyranyl,

1,2,3-triazinyl, 1,2,4-triazinyl, 1,3,5-triazinyl,

1,2,3-triazolyl, 1,2,3-triazolyl, 1,2,4- 5triazolyl,
ThdteﬁnS—(Cﬁ-lC@z alkgahylen]a €] uﬁdemto@uaby\ianmmmﬂdymylldue ddreaining 1, 2, 3,

refers to_residues such as,_ carbon % CQNOh)-)‘
4 %?’ %?%’P%%}m(‘s REBY or 2idpuRje Romds surh 8% Y'Hﬂe”%ﬁf%’(‘b" ge, Which'is
crlofccm rnaorepenymde rmpropérqﬂafea(blayyl)‘ buatdngene Chbényeep2-methyl-2-

a r ef er.abl Iorlne r _brom ne.
oudhihel S el bieniehd, PheeSUaR Y CTpRiteaSutine ot h
The twné{(GE‘@BMMﬂaIWﬁcs/uruileesthtaschm"mmyaloaJ@fBJesucﬁJes(cpntammg 3,4,5,

ered car i n wher ei n rbop ri
6. PRI Broqatoms He T HRE Pty SHEloR b} CElRePl GHEIoRY) cyioheptyl or
cyoidoctyh one, two or three of the 5 to 7 ring carbon
e et ar ch rogen.

Th%f?rggnéo? 1%5‘1@@8%& awf(grr é&@?ﬁﬂg hgg%u%o%g o;as rggarilng a mono- or
bicgafied mmaﬁwydrowﬁaoﬁ igdodis cdh}(airhlﬂ@ﬁ@h)@ to 18 :aibep ah®N the ring.

Ex%?{élﬁil ré p&lﬁ@ﬂ' d}?ggtgyln%&é)éﬁré;ﬁ?, rh%’é@tﬁ% &nggr%qs{ﬁ ng'p%énylyl for
exanymié @-Ibeqbeaw)ll Bbidhanyiyl ancc4-bipbbrmyhtl andangh dntbryl/ér, fluorenyl. Biphenylyl
radi'cé%yﬁg h'g/Pttaﬁwgls% glﬁ F)Ef?i@é(lgrh gﬂé}?p%ldr&all a?'e ?ﬂef’eﬁ%g %FW radicals.

Thefiesms merioner biaycig 1ip ﬁgzn?@r%»grm bhtRTo6YGS) anécsﬁmkaqt@wogyclyl refer
to I‘%té;[i(%l)e)g( ?I]\ Véllﬂ]'ite:h o} éug%&g of g:’z(tg:@ rin cg Fo)ﬁ?s &0 ?eplaced by
heterpiatbmsiuckl as aitrogen, ammhwd switun eu0h mondlazloﬁeza bicyclo[3.2.1]oct-3-yl,
azdirld ﬁ?@r?dﬁdﬂ?ﬁdm&lﬁ Qizmeﬁﬁﬁ'hdéiglvyl b%ﬁ&@ﬁnyl azepinyl, azetidinyl,

I soxazol 1'ne, soxazol i di ne, P ol I ne
b

azigidinyl t%ﬂé’ﬁ‘éﬁ?@'y'lb%zemwi @Fﬁ??éh'o ramylokqtz@mgenyl benzoxazolyl,
beﬁkil’ﬁaz@}yabbﬁﬂrlazbly&b@%ﬂéﬂrﬁ%lyl beﬂzﬁb&aidlsﬂ%en@@&h&é&bloéﬁ?bazolyl 4aH-

oo B St AT B S Aabisprain. 45

dihpdrpexaaalingk diogazolt, iditixazny| pl 8-aivxolpyyl a‘zB{iEe:xolpwl & e,

. . Z i . y . | 2

ol Sl 552 DB A ARALEE: 5 BB Bryonar.
furwnyloimictgznl@inypyniﬂg;qlidylniméptazolp;yﬁH@mqaaglyl indolinyl, indolizinyl, indolyl, 3H-
mdBI it fs@géﬁif)ﬂf Ia@ocﬂrgﬁwél%n}’ géu‘?cib)éfj?nlsoh@&lrn@mé@rnegl I isHgdRolinyl

|a i azi ne hi adi azol hi azi ne , |a2|ne
(be!i!z'ﬂ"qaﬁ?'&'iu'??éh'azf'yé '%qth'azﬂjﬁ'ay' igpthigzejiny!, 'spmzaa/bvﬁow%nv'
isoxdXoRAMI,i Zi€oxazBing ) Kétopip&tabin @] dBrphbihyn ﬁE;!SI’ﬂﬁWidlrﬁE

ooty PRYI Sl 3 $sadiedY ' mopadfurdif 1123 onazoly,
1,31-adiatolylat 2losa-tHRipasylol @gixethidianyt dl4evxabémnglal Q@xailnylh‘e&
oxa%&[}gﬁgr%élz@ %x%%aﬂgii:ng plox oﬁnﬁ%}‘é%ﬂICox‘%ﬂ%nglfoﬁ&gﬁyl,aﬂh%nanthridinyl,
phq;ﬁaihmméumhe@amx} Rﬁlehw*@amlepfﬁw@ih"nsuéheri%ﬁrti&y' dihthalazinyl,
p.pags.ﬁﬁpgy&%ypfpténawf BhrAyl, %yr’a%ﬁéﬂﬁ% AEbrbifyl, Q,P.%aﬁwu

or exa

| e
NI O e I MO LT
pyrmsiduaywpwmnaa}l tmrrommims pymnagal tmymgnmndqusmbtaunﬂnqbunonnyl

sal A
4H tq8|n8bzéry| qu!.ffu %Ilg}%n%lg/uciﬁlﬂ%% Lﬂt}ly\yaﬁgra ﬂ tﬁ r%ry%g)lsoqumghnyl
tetralydrequirtoligyl getrahydrofaramy|, ttettaiuémhyn‘aaytrtemahydmpamm)dm d
[ - 0

tetr@ er(?tggphechglr Be;rﬁ%ﬁgt%ﬂgnfews ) Gg-lui a@ﬂé%&lﬂ&/l chsatHaﬁlazolyl 1,2,4-

dl met hyl ami ne, trinethyl am ne, ethylam ne,

triethylam ne, ethanolamne or WO

2008/ 155022PCT/ EP2008/ 004459 14

tris-(2-hydroxyethyl)am ne. Basic groups contained in

t he compounds of the fornula I for exanple am no

s o I



10

15

20

25

30

35

15suitable, for exanple, as internmediates for carrying

out further chem cal nodifications of the conpounds of
wao b@sfisgopal a | or as starting materials for theCT/EP2008/004459

preparation of physiologicallhg tol erable salts. The

anions of the mentioned acids that may be present in

acid addition salts of the conpounds 20of the fornula

I, are al so exanples of anions that may be present in

t he compounds of the fornula | if they contain one or

nore positively charged groups |ike
thiddiazalyk yt | 2c6vthizaliaasiyb $ 13, 4-theatazolyl thiamthremyh UpSsthidzinyh é,3-thiazinyl, 1,4-

th.efzﬂ{yf“i 3ath{a§{> @ylh}a%lglr é@aggﬁ&%%@gzénnﬁ tﬂ%ﬁylt ihYe‘?é | ﬁpﬁogrﬁgzolyl,

thlenopxangrh thienpinidazelyheth letraowytblqntprmmghlopher@érh dhiepheayl,
th|db‘9%9lu'i‘g ﬁtfrlai J?ﬁ £ Qﬁmt’ézﬁ‘\y' 1908r@kiRg, PPB-tRAzAPE2, 3-triazolyl, 1,2,4-

| ogi ca tol erabl’'e ani ons or ani on

t”aé?il@qb?@alf'myé %%%’tﬂﬁﬁ'ﬂ'e%ﬂddﬁgthlef'y'lt cont ai ns one or
The&RA “POT IFRNES oL rbyidRRSIUCh Y8 barb6MA (-G ED)- )Q'Ir@lmb%o liN<®)).

Halgpe i Loy CHIET S RISGTTRS 161G RSB HIREr e, Ry e or bromine.

partiodayqnefersblyychivkine acbrooiiieer have R configuration or S

ThERh-A8 6l Re'ey e FOTBAHIEENS! witifie LA 170 e ached o a
resent In € T0rmo pur e

oS-, @t ersl-mm@anbon gt weerﬁm\raafctﬁarbnmﬂngrl%erooﬁtic partially unsaturated

or &aﬁ%u O&Eﬁ WhigR 8h& Irth 'oﬁtﬂ‘éaer SNES &7 fi ca‘?mbrﬁs bt rEBI%ced by

form of racenmtes. present invention relates
hetgipatoms415P 28 AvPgen ﬁdymﬁ“ﬂf §hlBRurorefess afepighes wuch s \ﬁéqlcppentyl

cyoisheky, dYdibRelyaSicRpEMBIYI, cyabpknita-X [3Ldi€ !, @fclohexenyl, cyclohexa -1,3-

ooy SEBRERET A Risv, st PPN SoRBrEA IR Trih Rl 4 e,
cycielptiat 1,8 61tnEmiyk pergl, [1,4 didzepane1,2-tiezepirey;, ¢ Gidanepins, B&dmzeplne,
diaki n&ngltf%ﬂrn‘ésdlh)lc{ﬂoﬁ%%%%ﬁn‘eg d@o%?o‘l’%’&ﬁ%\zgﬁe,Ht‘ﬁdifogﬁg}ﬁi&ofe, 13-
diozalersy, 1@5@9@%@'/ Err 08daole4 BYdazsline dgnidazeligipe, imidazolidinone,

|soih§aQHEr |§otﬁfazélﬁﬁ\@5|sbt§%ﬁafn§) |sB)tb§ol'en|¥@)&tsz% fsSié%Bﬁ“d’?nJJ ‘Fﬂd?phollne 1,2-
pure i soners and pure i soner.s and

°X%ﬁhsapa?%s % ﬂxaérr'?'afr‘eaﬂr%%xaz???é‘en hoeneFith 1ad- %‘ZE‘Snbf‘Pé%%"e
oxa&bloné adxtam M6 41]dxémzmbné Ba- dl@mwumimdcrfe bkaeoﬁdnﬁdmel fxetan,

o BT, AR e IR BYHAT. oiege Brssol By Fale,pyridazine.
yrw;nechyrminwhegwapmme Ryrieidat @4-diane, pgrrgle payraticioe, |p|y|trciudir1¢ee

pyrkﬁm% ng\fé(;ﬁg ﬂﬁér‘? ét%yag b;ﬁgﬁ‘fté&riﬁg&#{&pﬂﬁmne‘; g{s'ao 2 ohlgdl Yole, 1,2-
thl?@i{@nﬁﬁéhiwn% r1y%thea2|nﬁzb§1tf@?z6ﬂﬁ thizzels; ém,i’@hfém ghiazglipe thlenyl

thicdsH, @'n&ﬁ&pﬁ‘blfn@ @@Ho?&{oilﬂe ﬁ@ldld&@e%ibﬂﬁaroﬁ DeERSine. 1,2 4 triazine,
St er eochenj cal % uni f orm conpounds of the formul a
[

1,352z d & EEeIE °h &4 BYaE I oyi ng st er eocheni cal | y
unlforn1start|ng mat erials or by using stereosel ective
3b5|o c%(fgtecla(ﬂggoleor%&% rsagltpsg c%fgt?eecrgm Ioﬂx%ct)flf%m}u | Isa(?%%grl]tg;lce alté h%t ﬁlée

phyfsmtagidally accapebbbnalanablaephaTMecwnqjkvuummbkefsatm Suchsatts of

corbp&ﬁﬁ% gﬁg@ Zdﬂnh% Ikeﬁr&tgfnﬁﬁa{cﬁ% gpgfuds' f?)lf g%@% ol %ﬁgﬁ BOOH, are

for Péamrejg pliaheetatealtspr fa\kelmefqartrrmeaa' rsaltq Srvch ﬁé spdiep éa&ft petgssium

salef mhfeshATOMLRAS catiumats, %malsa shitd Wwitt¢ amys%@%w {oleralfe
advant ageoys or necessaréﬂggwawe cour se of

quATRER ORIYM j95 SHENRBIEH F1ONyPLe d%“%ﬁhyaﬁn"l’%%i gpd acid
addltmmbattﬁwlﬁhﬂdmmmEChrfdem%loIO@GallQItoléradle of gxiid andings, islickBas

1n.the formo recur s _whi ch,.a :
et RIS Sl g HE et b B R BB Rt PiBhdeming o

exanpl es of precursor groups nitro groups nmay be
menti oned which may | ater be converted into am no
groups. Protecting groups (or bl ocking groups) that
may be present on functional groups include allyl,
tert-butyl, benzyl, allyloxycarbonyl (Alloc),
tert- butoxycarbonyl (Boc) benzyloxycarbonyl (Z) and

~~r 1 R .,
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16 R1-& (V) R3 by neans of formng in a manner
known per se an am de bond or an ester bond between
wo bmsassobnxyl i ¢ acid group Gl depicted in for nRdBHEPM08/004459
and the am no group & depictygd in fornula V or
bet ween the carboxylic acid group Gl depicted in
formula IV and the hydroxy group G 5depicted in
formula V. The starting conpounds of the formulae I,
[l 1V and V and ot her conmpounds which are enployed in
the synthesis of the conmpounds of fornula |I for
tns—(ﬁthydnbumtlm,g)acrma Basic gtaups tentaihediinithesconaporndoofitbe tormliay, for

ex@Ab ! ﬁ'@’io egr&gfs"o?%nt?dﬁ {)@r@gbé ¥or91ra%%‘3‘£a%ﬂuoﬁ S Fo‘?g%j%@é it ¥norganic

AVl anal o
acide s4ahi abéwd@ehlew acid,jhydroheomi¢ aeid, aultmres anm ottrlq aid erepthiosghoric acid,

or @M@br{g@#ﬁ% %ar]ogwﬂc Lbas Sn&&l#oh@%ci‘d@ stidHasPbimic hcif: acBHé A&l Walic acid,

t formul a can_be prepared by a procedure
citrifagid; ;qggqjaqld dnalic gcid, wccquaﬁqﬁjan'@ nigjacidy bmlcgqgrmamld fumaric

ac160ttartér§:]é3:|dlﬁ%awan5)§lﬂf©ﬁidlaﬁﬂ dﬂl@ﬂdfﬁluéﬁé%ulfﬁdﬂﬂﬁédld The Qﬂasent invention also
. er 0
ek BRsodlin T pEes o Sune T ue | Whieh ERBeBr et Sxamete. two

basit grolips, mithn¥lor twooavicceqiivalents t he 1, 4-di ket one 15
bui l di ng bl ock of the formula VI to the pyrrole of the
formula VI1 can be done by standard Peal - Knorr
Salts efcetweends dffarmelad ieph be phiained bl icuziemann methadseknpwyn tathese skilled
in tﬂfe aFthI%r &enipH @\j é@n{blr‘ﬁﬁﬁ‘a *é@mg&ﬂﬁ oﬂheﬁ@ﬁ“dlé"gmﬁf arjE |h§rgamc or organic

di ketone o a suitable amn
aC'B l9f P%ﬁert@ at§P'<‘5€'P<t OPE"WQE °éfr°@ °”(eC§a‘%y C&‘F'RWPX%I&QQQ el a&‘h’” exchange.

Thabegbftlinvehtidiyalfteiatiudes abILHaitd bfitBle bd:rasdmntoﬂ; ofthé formiNH0Which, because

e. i.n_the formof an n um.s The reaction ca
ot B boug @ty TP . BRI TBRe Lor 58 T A R ecsiigrig Put are
suiBlenfar hxampte,rasumtenmdmlemmecmwmut fuptheiodheeridal métiéications of the
corh%&ihntqk gﬁ%ggﬁ&u%‘a\ dr Qg fﬁ}‘tmgh?%%ﬁa%dfop%e g:?'éd%q.‘oﬂ f @@@to o%rcally
tolgralyg 63lts695) start i ng from suitabl e building blocks of

the formulae VIIl and I X. WO

2008/ 155022PCT/ EP2008/ 004459 17 The bui l di ng bl ock of
The ARIoRs,pfikg Heptioned Acigs thay fian e presanty arid e¢igssae of g compounds
of thaifdrehunag, drk arls eaémplbe of éh‘mﬂtaatwédy ] ;trbsem( il thid c@h;b@fnud fef the

edel on. o

ternative
forfi T iheesoRls irBc: i PRl doafeEe g R s, ARl
sulgstifuentisdiee fgnd)lmswémeﬁyrnmta Ghiktyl) N1 bohdedméda theidoditively Bhangdd rtrogen
atof, e, Br Qperpf b BlloGa i MR BN OREGILRL In general
CO'T@REI”Q of F’ﬂeét)fﬁw‘a lreatains/ ongepr grore mélo@srﬁeﬂsuh@satﬂﬁ anieps or anion
eqiVAS S hs EGMBRbhOM it bMaiRk 3he bﬁﬁtoétﬁ:e)rrﬁ)gan p&SitRRlyUharged groups
ant agoni st s, whi ch anat agoni ze the pl ate
"k%taaﬁﬁaat‘f’ﬂ@ effect of the activation of the pl at el et
ADP P2Y12 10r ecept ors In particular, they are hi ghI y
Op?gatllxvguv% ﬁ)%ﬁ # Sr’ﬁsS ntrt gngtg ch\)(r%pz%{%? P t‘h mulgﬁa gﬂundﬁper%dently of
eaqﬂmtrerdtavel Btcoetmat@ntqr 8l doyflgtmaﬂoba Themorrp:rogndﬁt o thenformula | can be
pre@@ﬁt':?/ {h@forﬂ'f of%@éna‘hﬁ&rﬁ%%’f Eum%r@&hérg 'ofaﬁ-u'tﬁ’ﬂfoﬂh of mixtures of
tion Is not desire The activit
e”%’lﬁ'ﬁiﬁ‘é@rﬁ!‘g/ oh dliagigeeomarsnierxpmelgrn the f@ré”t @'>r/f peameaies. fTpe present
mvemmaéletes Itcnpttra enaﬂ@fﬁé& ﬂﬁﬁrﬁﬁdubé%f@ﬁbrﬂi&nﬁfs adWélk 4386 pufe
ex Vi in Vvivo s known to those

d'agfﬁrqoreas e 'P'H%"%?r‘tf d'at§tﬁ’e°i‘%ef% “Vént"t’h‘é”%'??? mixtises efifwo or of
mocoihpo twlsteteoisbiad df thet famnuPRly 2ad It ecraprises alleatiob of the stereoisomers
S escrlbed
in tngﬁ\?#urgg tlh) éa%“athg 8%%&6{@% g@trh t(feés)"@H%b g gelp evelent\ﬁst |somers orZ
respect to P2Y12 bi nding affinity, a preferred
enbodi nent of the invention conprises conpounds which
have an 1C50 < 1 mM for P2Y12 binding affinity as
deternmined in the assay described, and which
preferably do not substantially influence the activity
of other _receptors |nvolved |n 20p|ate|et aggregatlon

o g,
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same concentration of the antagonist). The ability of

t he conpounds to inhibit ADP-induced aggregation of
w@b@saes®es may be neasured by nethods sinm | ar POI/EPIIS®004459

described in prior art and bysthe nethod descri bed

bel ow. The ability of the conmpounds to inhibit

thronmbus formation in vivo or ex vivo nay be neasured

by nmethods simlar to those described in prior 25art.

The results of these assays clearly denonstrate that

the conpounds of the invention are functional
isometsygotis Bbmerfortians sbmbers) de imcatiastetatesthqbin togpine Edsomers and pure
4 lgol?n erd %r?({ toEEr)fl I; Theénﬁfa{? eTHe?' %Léﬂtlop %rso'crdmgnéets@%utomeric forms

on an rmati on.

oftpeaorebtatndﬂmihE’Zormz'arleceptor ant agoni sts the conpounds
Dlag{erécj?ﬁer{ ‘?ﬁdﬂ&lrfb /z s, ctah‘% rse;P.J?Xt@H HtOHeGMilidual isomers, for

tol erabl'e salts and/or their prodrugs are generally
exagnple. Ay |ceromstographyt RaseaRiesear bECﬁ?P@ﬁ?ﬂS?’I infQitke tyfo enantiomers by
custSHaH, nieivs] for %hﬁﬂl’é Eymhr&ﬁétbyﬂabb/y & cfﬁﬂa&ﬁﬁds@& oRteFaltiod, for

ek OBl en s B oS EreOmPs Sl ety wilkaPtca BBt A or bases.

Starmeahmallyomufdm caasiungs bhthe &tinuail icaly also be bbtaineld &y employing

steRLENGR B oA ARo3h o5 b ol st e ity "
Thepresent inverlsnaiscoelatesde prasasses iohpreharatien bywhigh the compounds of the

forrqaﬁ'l ‘éPedolJPMan‘@ Tﬂg)ﬁéhﬁbtﬁﬂis o‘f‘%e'f&h‘lu@ Itdaﬂ'ﬁegéraﬁﬁ?e prepared by linkage

'at el et ADP receptor i nfluences pla

of theiof 7atq f&gmem'%ﬁ% P@{dmadvé%aawwamf Qﬂ"a%weepsvntheﬂca"y from
fordl@gn.an tHeqdrematafr\ctf pfecnmtpeu@dssadfq{eetbrrﬁuls ag garegatieramy bet he

d
o R IRRP BT ety b eredies ot BRuati B hrosiep typetienay goups which
could lead enedabited reactivab besidereactions édalsyntigesis sheplinttine forrb wEprecursors
wh%g %g&ﬁ%ﬂepgonvgﬂem{o th@ ﬁﬁée Qggn?rf%or@apg @E? @éﬁ?@' %F gE precursor gfoups
nitrg gepuee Ay b8 mardionas ikhish ey laéej&g@pavqr’@d infg gmine gspuppsPestecting
groﬁﬁi for Bbcﬂ@%gﬁﬂp?mﬂéy% pRedeRién fuﬁEtloﬁi d?aud%aﬁblude allyl, tert-butyl,

favor ab e i nfluenced reduci n
benzyl, ﬂlﬁ‘quéﬁ??rbwl @ipo) teg- bry;cgcy%?qryh(Bo ) |b§%y!ﬂxytaﬁbqﬂyl (&)pRd o-
fludi)énwvhbtﬁdikyaardetﬁm RINEY) aﬁgtdtédtlhg’ glips foe hjdrakye tgrboxylic acid and amino.
st.em i es|re

in G BP H r hesaR Rt et S Ripa G e G PO TR vigeks cane

corbécted by perderming anelvir kndre condehsatinwaasctohst dndmmbulsstitution reactions

suéhgmnéﬁrylgt?éek}ulp Rébspﬁétt% . ect bﬁ‘ a@lﬂie' tﬁqh %bi.g\}ég,a cg}ﬁoayllc amdr?roup of
ong lyilinp &lack ARd A AMEAIOHYUA Qﬂaagﬁheetpwlgme blask, a%lbé agwrieorpinlis

sul:{sﬁlrutléh D5V %rb@;ﬁ 8Qne @ﬁdlﬁ@bllocl@& AAURBAME {;l‘b@b of another

tlonS t her eof resent Inventlon
bmtc)jgp Qg it & s %&H&?&?ﬁﬂ% h%lggqrhcg opg PHiging WOMI%'@T'H%WIOUP of
anolﬁeplbjaﬁdnﬁﬂ Blg¢kC bt gxatrplee b&bb@mﬁ&bf the adrehular | dah @k fprepared by linking

the?nglﬁ?lr %I{goog ]thl'esfer ai%eﬁlg aI S?’%:BHU{]% loc}ﬁ 8?%|Ie)fbrmulae v

and ¥iei r physiologically toI er abI e saI ts and/or their

prodrugs fgr the production phar e cal sgf or
i nhi bi tFbn e P2Y12 rece'g]t(l or |Eﬂ?grlr!zlté I un§:| ng

R 1p-at el actf vation, platelet gr egat i_on /and \pl | e
degr afiul gt o Aand(lﬂ))rormte pl dtl et HsBygRegat %F t(”')

inflg ory response or for th er apy
pr &yl axRs of the di seases Ranti oRéd aldd¥e orRBel ow,
for exanple for the production of pharmaceuticals for
the therapy and prophyl axis of cardi ovascul ar

di sorders, thronboenbolic di seases or restenosis. The
invention also relates to the use of the conpounds of
the formula | and/or their physiologically tolerable
salts and/or their prodrugs for the inhibition of
P2Y12 receptor or for influencing platelet activation,
pl at el et aggregati on and pl atel et degranul ati on 25and
pronDte platelet dlsaggregatlon or for the therapy or

Y " o o o o o
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5henodi al ysi s patients, pathol ogic thronbus fornmation
occurring in the veins of the lower extremties

wo edoBasdory abdom nal , knee or hip surgery, patPoOI/BB1008/004459
thronbus formati on occurring4gn the veins of the |ower
extremties foll ow ng abdom nal, knee and hip surgery,
a risk of pulnonary thronboenbolism or dissem nated
system c intravascul ar coagul at opat hy occurring in
vascul ar systens during septic shock, certain vira
i nfections or cancer. 10 The conpounds of the present
invention rap al s@13e RBed tB6reduce an inflamatory

rophyLg

can\be sed ars_cgronary heart di sease,”
[ |nfE t(: angi ng pectoris, vascul ar
RZIDeNs)t 0Si sA f b &ﬁd& R®r est er?osi s foll ow ng
angi oBBasty li ke PTCA, adult respiratory distress
|t o .
y PR B S P Rt 58 of At Ry 3R oBr b betoen the
Caréewm a@@grm@mm éefmgia IM a0d theearying geoupisdotapitessin formula V
or bdtkEerfiBE RarsBkyhc aGH g%@’@f‘@épl&é‘d R SAHURROHIShe WHrr rm%(?éﬁb G2

occur f ||0WI ng surgery. The conpounds of the fo
deFP'Ct%‘?IH‘fPWé{'? physiologically tolerable salts and their

Th@stading gsmpeundd of teMoritiufdedr, @DVt ahdanamtbdther dohfpbaidbARict sre

I
e Bl e e & B orbpes € o R MRiaccing e gpctural units,
arebmmantialysavailabte arcanlpeireadiiypreparedifronPfommeéngiathsavailathie compounds
by 8{‘% g:l@gha)e{o ﬁ?&\;ﬂgﬂrﬁ%%sér%mbgrowm}]gflﬁ@ﬂ@%ﬁr@%hlch If readily available

1 ons enter ar ent
o9d sﬂ"gti irethe @, i-T Ruilditehierkcss thei ferula Eﬁ?ﬂ breprepared by a procedure

de@ﬂ%&n‘éﬁrﬂﬂ@d(h@ﬁﬁé &tal. SEd. XS gd7I 4D, t1B@9 hegan of pills,
tabl et s, Iacq‘uered tabl ets, coat %gtﬂe bl ets, granul es,

Depefiingzrgn & sUbgHtiAN R?geE‘aB?LHVEQ'e PSRV £ B,
25emul si ons, suspensi ons or aerosol m XRdres.
Adm®i stration, however, can also be canried out
rectal | y R&xampl e in the fdthdf si t OpyBs,
p&rent@ral lly, for exampf™® intravenousl
Rl ntranmuscul@rly or subcutaneously, in-the &grm of
i nj ecfMlpn sol utions or infusion sol Ui ons,
. r r
v e LTRUARL RS el PERILANGEUEN Y o
builgisigurlacsef therformiutecYie éhs, pyorole of thst faemulavi(l} san be dorexiangtbrdard Paal-
Knbr? prolEdr&y. %Péxaﬂﬁf PHelc cligétld?ﬁ§ #He %Brd@ﬂ% forhi\fia VIl can be done by

arnaceutlcal a | ONS accor i nventi on
heaé\”@ Obﬂ“éﬂafr@lﬂefPfi‘P of tﬁ%mﬁr@wawmm aﬁe&tatéeearawe bv%ﬁwq blagk RpNH2 €. g.
(Con-akkiNHA6 ahRicbhE oaby heamgrbummslbwllthhmﬁma@ ge |n the form of

i nert |nor rrers

an BERFIor B i =R a0 a5 oh PUEREY BT RRINE ot Gpete acid or
with tsmohivel carbpiate wﬂhmlgla(salvblyt {Thk ardadiiketorsssl dan barsgihtbesizedsdby using
thet(éat%iféeri%a’cﬁé;g%gﬁéas {: tét{e Hg\%ﬁ%rﬁ ;hesl% ?fgl% Sbg)' srgasmrpgefrom suitable
buildingj tgoob@ggmgrcgmp@eugléencf & exanple, |actose,

cornstarch WO 2008/ 155022PCT/ EP2008/ 004459 @O or

R4S ives thereof, c, st ear| c acid or | L83
etc.({Carriers for sof ti ne capsul es &nd
supptisitories are, forg ex le, fats, v%&es sem &ol i d

(vind | i quid pol yols, natur&* or har dened 0|IS(vqtc
Suitable carriers for the productlon of solutions, for
exanpl e injection solutions, or of emulsions or syrups
are, for exanple, water, saline, al cohol s, glycerol,
pol yol s, sucrose, invert 5sugar, glucose, vegetable
oils, etc. Suitable carriers for mcrocapsul es,
inplants or rods are, for exanple, copolyners of
glycolic acid and lactic acid. The pharmaceuti cal
preparations normally contain about 0.5 %to 90 % by
melght of the conpounds of the fornula I and/or their

o I
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control over the biological and physico- chem ca
w@empasioees of the conpounds and thus al |l ows tPEI/EP2008/004459

sel ection of such desired cogpounds. Furthernore, in

addition to at |east one conpound of the formula I

and/ or a physiologically tolerable salt and/or its

prodrug, the pharmaceutical preparations can al so

contain one or nore other therapeutically or

prophyl actically active ingredients. 30 In one

enbogdj ment of thegy néh on t he cowpou%d of formula | gy

is afim nistered i co |nat|o
RW%@@ogen-rEEE Br)rangagoni s v i nhibi t BT~
fac Xa i nhi bi hepari ns I o ecul ar - wei ght N
h&ari RS or aspiri nR3For exarrpl eR? as B8 R2
fi brupogen-recept [y - ant agoni st canxpe used t he (Vi)
clinical I proved GP IIb/Illa nmonocl onal anti body
The,piildiparpigs PF&E‘GF“P@”"’O‘F cEPRY PNHREREEPBIREFHRNR] the tPUr'f)""@ plock of the
forﬁwhlé@iﬂllvh&rbxéﬁgﬂﬂ@ﬂbﬁ ']'HF 5H§Ifdﬁ|&!’tlv§¥ adﬂﬁrﬁaelf-‘(frafts acylation of the

oS0 IS S BB o sbione Rlitrad swicarion piine puling bock

X. Perlzaémpianhe siidztiah carabe dorte bye$eODihipyedine aixtavipd L&KGH in water or
sl P r ' agatran, dabi gatran
pertgpgé@i fg{bé'd séﬁlg{hg'b%(??efé%: Of Xa inhibitors can be
used for exanpl e otam xaban, rivaroxaban or api xaban.

Thed E@nﬁ&m@mﬁe B;esérqurWéhﬁ’orl aré %&t@ét%ﬁﬁfﬂ’ b r%t:@:ﬁ&%nké&omsts which

bl nat 1 on an indirect faxtor Xa 1 nhibitor
anat%HO&tS’-srthwite&% a%ﬂ%‘ﬂﬁﬁﬁﬁ%)@f thegetivaliampl the B@F?dﬁ{ A\S%E’r '?%W 2
receptBrsDm pasRdiaf they dro Wighlyl Revd Stagudistdf tEPZY 12TecdM@NThey are

SPARTE PRy ATL TR PeorieRp AT MRS SRl 4P 7 Lor A o
profmte t_he_apﬂrvﬁs !of:otaer receptdre wheseasativiatiort ar inHilsitiomid inot disaied. The activity
of tﬁg ggr’n&%u%@é oh? %?ﬁ\hla l. gh \513 G%Lmlﬁg@ Qor éxlta gf%pﬁrlﬁéa ag£ described
Re speciTi c conpound e ™
beln\atoum@tfmamtr@@xe/wptoy inpfiva aRsayH lsr@a@éo these ekiledda thepert. ar
énﬁtﬁe W?ollﬁ\?gf th BormpdRE keniRd toatﬂé”PQYﬁ Fe%&bt@ﬂnafﬁe Ridasured by

whet her an” acute or hronlc condition is tre
meif)eds ﬁ'é}"ab‘Pé’i!ﬂﬁldSW@eﬁ i Rrigr pit@gd Bythe agsavgiseiRRd |bo?69¥" With respect
to RIDSI2GdRRY ety o5 prafiried Ié&daoumengofqhé im/@raion c’ebmb@@@fwmpounds

whigh bava 70 OB i armp Dbt Rined i g fFey descrived

andvehigftn prregerattlxodd) ntSukgiantially mfner@edie adivikgoftothet Gepigfkigyolved in

platéﬁe?fra}g%r@%ﬁ{)g ﬁ?ﬂ)r% 3}/ '%g«(/%g?&%b% n@egtgrﬁtlécrgg@@{énésﬁéﬁ s:ng the
samgcwebfoawn:gthgwyagomﬁfé iabifityori dhe WOH@d%ﬁovnfu#éw '?-mduced

aggﬁig?ééﬂtoﬁs{’e é‘étele& &Bﬁ%ﬁo ﬂﬁﬁ?‘g&j Ibﬂtﬁlgﬂﬂﬂ}, Qih'ﬁlérr t@ttﬁdée d@gcnbed in prlor art
andyS e methok desithenrim Th¢ sy Shde somapinda S i Ao

formatibnvh divelbr Helies/may be h{eaﬁﬂftyd be meaods siaildr todhabe\desérided in prior

d d d d '
art P Al G TV By UrioPosle el R Rk s B pveflon are
funotiome| argagonistendf itteegpjatelgh adenosine idgpbosphaterrecaptatwab areFtd)arefore useful
for ﬁ?ﬁﬂ)ﬁm%%iaté& aﬁfgfjggﬁdnvfndq% lus rmgtlc?.pn‘pound of the

I nvention ca cont act e eshl %@dr awn bl ood
As plataigt ARFPHY RV empt%@gka@galﬁﬁscﬂ?ﬁ eFmRoyedpefdbrifosaupIl and/or their

phﬁ-wlctglit%n %o%rmﬂé%d/éf tﬁehfbrcfo%d@drégéné?éllyl shﬁab%.afot ﬂweQﬁél'apy and
or

I a
ProphYXs o gHEec Wikt e DR B SHAPR B2 DTG e lgys a role o
had avegickigat éxtars,. or Emrch@aaIfqﬂoeablyeba:mmmuetdb;ouﬁhl%h@ P2Y12 receptor or
. e S, _
cosP st e e, o T Bre BB, BRORort & ST Mk Aot
receptor containing tissue in a substantlally purified
form A conpound of the invention can be | abelled
with, for exanple, a radioisotope, and the | abelled
conmpound bound to the P2Y12 receptor is then detected
u3|ng a routlne nethod useful for detectlng the
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10enbodi nents of this invention are included wthin
the invention disclosed herein. Thus, the follow ng
wezxasph®ws2 are i ntended to illustrate but not |Pai/EPI00E004459
present invention. Exanples Ygen in the final step of
t he synthesis of a conpound an acid such as
trifluoroacetic acid or 15acetic acid was used, for
exanpl e when trifluoroacetic acid was enployed to an
acid-labile protecting group (eg. a tBu group) or when
a conpound was purified by chromat ography using an
platelet ADP RMYHQhe(repfdr ar addcrsaszlin e ativity,is desired iy tigstgsician. As

mh%‘?’?ﬁ BF{hQ g*a?@eth A r%g?ﬁérQ%gHéees pl{t%ret §8f|9mlne%£tlg%t aggregation

andoplateleheepraratationlang pmmqtsa nipteﬁt dlsyggrﬁgathe the compdunds ohthe formula
I arf?if/orttltb‘?r p?'n%lglo&%?@( tolgf%\rblees)éﬂggllwcﬁor‘ tgelF Br%d#u@g TteldenkPiy suitable for

acetic acid formc aci
rediing blged tERTeRIRCORATEN KT e thegpgy 0% Prophyatis poagifins n which

the lak:iffxﬁﬁWoS@tetiia?élétl d%gréf@‘éﬁ&f ard tﬁu@lﬁloé@@dﬁ@ﬂﬁdérf‘ﬁﬁ&nbﬁlaﬁ afblefor has
enter | asic nitro
an Grdeied ST 1N i (ROLREILDS POEPBRLEY uFRE BEpribisgppation. or

for {Helweveﬁtwn alevigibe or eurt of Whittoa dacrehsed agtivity of &letplatelet aggregation

sysE %r ?or chtﬁ(% kﬁtjcf‘?c%nl {\ s%%é{&‘b{)ubg Pt tﬁje ﬁr%ls%ré’teil'g{enﬁon thus are the

UPSCh Viatio
redu@m-oBthbllt[oB@f unwanted thrombus formation, in particular in an individual, by

adn%nlgtenhé sk gﬁé&ﬁ@@Xth%hb @Qm%od'nd &EH@Q@MJW | ﬁdf@%&h&siologically

Bi s- (oxo- 3- oxazolid osphoryl chlorid
to'%@%ﬁﬁéwdd@r@er@%aémaofa@ W3 R ERRROUHER etspRfations thereof.
D| cycl ohexyl - car bodi i m deDCC Di et hyl phosphoryl

DEPC t hyl ' | PEA .
g BRI AR5 PRI B9 STt B famhigt § et oo o
phyél_ﬂogﬁﬁﬂy mmm/aﬁmemaw Prdidigs f@&3ise as pharmaceduticals (or
meﬁﬁ:%ﬁ&g%/)lsﬁbgll\% ﬁ%ﬂ%ﬁ%%p?ﬁuﬂgs ?f etp? gocrrgulablgg?_lor their physiologically
tole@émqsm@bmzwpkipmgsjoymg predpgtign ofpharmaceuticals for inhibition of the
Pz\t'f%t r%éé’&%&rfaf lfd%ﬁr%leh%d‘&é@fe‘t H&fvgﬁﬂ?\oﬁﬁféﬁ’ét %b@r@b&t@ﬂ'éﬂﬁ platelet

formance ronatograp
cockEY <SR S0 IO BB PSP OH OB R AT PR aRREgnse or forthe therapy

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

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

formation, acute myocardial infarction, unstable angina, thromboembolism, acute vessel
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Room tenperature 20 C to 25 CRT Saturatedsat.

Tet rahydr of uranTHE Tri fl uoroaceti c aci dTFA
wasesasdehoxycar bonyl ) cyanonet hyl eneam no) - PCT/EP2008/004459

N, N, N, N -tetranmet hyl uroni umypetrafl uor oborat eTOTU

Exanpl e 1:

1- (2- Met hyl - 5-phenyl - 1H pyrrol - 3-y1)-244-(3-trifluorom

et hyl - phenyl ) - pi perazi n-1-yl1] - 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- pent andedi one 6.815 g (71 mol)
closureass déhateziawiththivibolytic thesapy e pertutaneoustitansiumingl teeartazyl

an%%qég)? CfA rtba%ﬁgﬁygche%é Etg%kg Igirgk m@g{i)t#é{nl{ Q%@di%{iﬁé%r gypass
graftmg of thcmomnntymr eenieheral mgatiesd vwsehummabrrar@wﬂwge sestenosie gost

corghérg 8'9”“% Q;Fﬁ nmﬁeﬁa%éroﬁ&a%eu@ﬁ%cgégweae?mer%n&@ém

evaporated to
hergoql@ympa @nﬁh@a{mloglg ptprwpqsofp@natlgy occurring in the veins of the lower

ext(e%ﬂt'}éi‘:tfmb‘vwr@'MSHera1 khedyr Hl@lsu@elglﬁaﬂ%i iShRSrhSus36inthitiod 8ccurring

rred sol ution
in e et 0 R EIAS S HBRAhcHo P 29 hp SER Bk o
pulﬁfonér& tf‘frﬁmgoe(rﬂdohﬁmpbr)dlmeﬁilr)dted:dy!stémldletra\ms&@arrdoaﬂ'thﬁtopam
occg rwg ?a cglgp %Eefms &ﬁln-rggqtﬁcoslh E%g?rﬁ%ﬁ%ﬁw\ﬁf%gns&grséaﬂcm
Th@mmmndmfdhevateeent inveptierechndlsabeNess2dBBregrcke axinflarometpry

res%ﬁé% Em;%%oﬁl Eémgﬁgérg?grqg@{r%?ﬁiéﬁ%r%ﬂ)pﬁ?lgy i& of( vl\\/g%r&\)e

e separate anic layer was drie
corapmmgg alibe ggr@alatl §ay pe pgedlgegg;og)nerg@%art disease, myocardial infarction,

angindBdioHs; @s@tﬁl&ﬁ)élsteﬁb‘h@Yérrteam§IeYAQterﬂ9§Q falfbﬂlirigCar@ﬁHpﬁstyQD(e PTCA,
yrro

adti(tt %er’\a/&{%ﬁlﬁ rﬁss§iy5 g\fl rﬂu cyqan fglf%%ﬁ%qlg Ese ra:ﬁt%é In;(av:aicular clotting

dissrdkt Examnpled oflre@fdyofplididnsrasdotiateld with surgery are thromboses like deep
2. | -5- 5 d

vei g biYriaEigih oo cts, Bih By pedHapBia3ekkh) 200 ¢ 1"

ThezEqrapouRds gfithe formpda I_an@Umnrg:hymolgggallmﬁqjer}ablgfsalts and their prodrugs can

be %d&%lsté'réé ioua;ﬁfrﬁé'@td?é‘fbﬁ%@rw Hamnﬁb@sf aAk ﬂ?pé?ﬁ‘ljllag t&Hdm4hs as

ﬁt"’ﬁ I'ne were added. After

phazmaﬁelg*f:?'r? faripragy WPFQW'%'& y &An \Rﬁéd@iﬂ%ﬁ%\f’%&‘%{ﬁ’d"" orin

mibltlires WIS bieBISNSNES of IndtAé B bharthaS@ltidalgireshratipe autfich permit enteral
[ The aqueous sol ution was extracted

sol ytion aof. NgHCO3.
or%r?rﬁergﬁ]@mlg'@%{ogte_ The separated organic |ayer was
dried (MgSH4) and evaporated. 10The resi due was

Thgpﬁ%rﬁé(?%ti?%ﬁse E%’rtﬁé %‘%leﬁg&"bﬁiy? Wﬂe‘?ﬂ ﬂv\%&% i 3Aa8Hkts,
lacqyryed tebBts2 oFatay EP@@SV@Q@&H@@@W gelating wppigles, solutions, syrups,
emGRIFAS WadSersioné 8Padtodol Wﬁ)&&e&’ﬁ@rﬁ]ﬁ%eﬁi‘%ﬂ HEWel&r, Edtfalso be carried out
rec arlle Cfgrdeuxra%“?)leqr? ?h%rflorbn? gf &%ggsel‘tongsaglr parenterally, for example intravenously,
intramuscularly or subcutaneously, in the form of injection solutions or infusion solutions,
rhicrocapsules, implants or rods, or percutaneously or topically, for example in the form of
ointments, solutions or tinctures, or in other ways, for example in the form of aerosols or nasal
sprays.

The pharmaceutical preparations according to the invention are prepared in a manner known
per se and familiar to one skilled in the art, pharmaceutically acceptable inert inorganic and/or
organic carriers being used in addition to the compound(s) of the formula | and/or its (their)
physiologically tolerable salts and/or its (their) prodrugs. For the production of pills, tablets,

coated tablets and hard gelatine capsules it is possible to use, for example, lactose, cornstarch
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Exam pie structure name M5 (ESI+) 2 | am,"- W
N,,,, 1-(2-Methyl-5-phenyl-1H pyrrol-3-yl)-

wQ@2qo8Apdeenyl - pi perazi n-1-yl)-et hanel, 2- di one 37dI/RE2008)004459
3 11 o 1-[4-(3-Mthoxy-phepyl)-iperazin-1-
y1] - 2- (2- et hyl - 5- phenyl - 1H pyrrol - 3-
yl)-ethane-1, 2-di one 404.24 4 410 N

or derivatives thereof, talc, stearic acid or its salts, etc. Carriers for soft gelatine capsules and
suppositories are, for example, fats, waxes, semisolid and liquid polyols, natural or hardened
oils, etc. Suitable carriers for the production of solutions, for example injection solutions, or of
emulsions or syrups are, for example, water, saline, alcohols, glycerol, polyols, sucrose, invert
sugar, glucose, vegetable oils, etc. Suitable carriers for microcapsules, implants or rods are,
for example, copolymers of glycolic acid and lactic acid. The pharmaceutical preparations
normally contain about 0.5 % to 90 % by weight of the compounds of the formula | and/or their
physiologically tolerable salts and/or their prodrugs. The amount of the active ingredient of the
formula I and/or its physiologically tolerable salts and/or its prodrugs in the pharmaceutical
preparations normally is from about 0.5 mg to about 1000 mg, preferably from about 1 mg to
about 500 mg.

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

contain one or more other therapeutically or prophylactically active ingredients.

In one embodiment of the invention the compound of formula | is administered in combination
with a fibrinogen-receptor antagonist, thrombin inhibitor, factor Xa inhibitor, heparins, low-
molecular-weight heparins or aspirin. For example, as a fibrinogen-receptor-antagonist can be
used the clinically approved GP IIb/llla monoclonal antibody abciximab (ReoPro) or eptifibatide
(Integrelin) or tirofiban (Aggrastat). Further examples of fibrinogen-receptor antagonists are
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Cl  1-[4-(3-Cnhloro-phenyl)-pi perazin-1-y1]-
2- (2-net hyl - 5- phenyl - 1H pyrrol -3-y1) - et hane-1, 2-di one
wae®sassoz2 111 o 0 C PCT/EP2008/004459
144- (4- Cnl or o- pheny1l) - pi per agjn-1-y11-
2-(2-met hyl - 5-phenyl - 1Hpyrrol -3-yl1) - ethane-1, 2-di one
408.19 6 41 o 140
114- ( 3- Met hyl - phenyl ) - pi perazi n-1-y11-
2- (2-met hyl - 5- phenyl - 1Hpyrrol -3-yl1) - ethane-1, 2-di one
388.22 7 41 FF 1-[4-(4-Trifluoronethyl-phenyl)-
roxifib$re lazfibanl opbbfibaty, 6ibrafbamydd tentildébanl Examples of thrombin inhibitors are

xim%,él_ggﬁlarnr, glaBig’étYal e'tS!ith%T‘Ré Luitabfd 1806, tAniBRorS cahb® ukd for example
otamixaban, rivaroxaban or apixaban. The compound of formula | can also administered in
combination with an indirect faxtor Xa inhibitor like idraparinux or fondaparinux. For example

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

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

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

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

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

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

or modification of functional groups.
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I SI 1-[4-(4- Met hoxy-phenyl) - pi perazin- 1-
y1] - 2- (2- net hyl - 5- phenyl - 1H pyrrol - 3-
wQ@ bgosasdoane- 1, 2- di one 388.22 9 N 1401 PCT/EP2008/004459
1-[4- (4- Acetyl - phenyl) - pi pergzi n-1- A2- (2- net hyl - 5- phen
yl -1H pyrrol -3-y1)- ethane-1, 2-di one 408.19 WO
2008/ 155022PCT/ EP2008/ 004459 26 10 . d
1-[4-(4-Chloro-3-trifluoronethyl -
phenyl) - pi perazi n-1-y1] - 2- ( 2- met hy1- 5-
phenyl - 1H pyrrol - 3-y1) - et hane- 1, 2- di one 476.26 11
Thd denkjal eyritiztie sdquzndesfoe p@p&iing thd Borapounds useful in the present invention

ourg?f.lﬁli_#écg %Eée' ngaﬁwle%rsg?ﬁ%&%y 7. B mp%?ér%fal_ngﬁghhojzarygthi ﬁctual procedure for,
the ivandup -agpérimef-the predeéndinyention are described where appropriate. The following
examples are intended to be merely illustrative of the present invention, and not limiting thereof
in either scope or spirit. Those with skill in the art will readily understand that known variations
of the conditions and processes described in the examples can be used to synthesize the

compounds of the present invention.

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

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

Examples

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

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

Abbreviations used:

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

N,N-Dimethylformamide DMF
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Cl 40 c, 1-[4-(3, 5-Di chloro-phenyl)-piperazin-1-
y1] - 2-(2-net hyl - 5- phenyl - 1H pyrrol -3- 442.19 13 N

WO kdoghysoer hane- 1, 2-dione S OH
144- ( 3- Hydr oxy- phenyl ypi per aggn- 1-

PCT/EP2008/004459

y1] - 2-(2- et hyl - 5- phenyl - 1H pyrrol - 3- 390. 16 14

di et hane-1, 2-di one el

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

2-(3-methyl-4-mtolyl-piperazin-1-yl1l)- 402.19 15 41 N

401 1-[4-(1H1ndol-4-yl)-piperazin-1-yl]-2-
Dinfethyhedfbyile 5- phenyl - 1H pyrrol -3-y1) - BMS&ne- 1, 2-di one

R 1 e s R AT

-pi perazin-1-yl}-

O-(3ggahenzotriazol-1-yl)-N,N,N',N'-

DEpgnyl -1H pyrrol -
enzonitrile

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

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

-

)
N—g N N
0 N/
F
F
F

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

1H-pyrrole.

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

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

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



10

17 , 411 1-[4-(3,

5- Di net hyl - phenyl) - pi perazi nl-yl1l1-2-(2-net hyl-5-phenyl
WO 48pssoenl 3-yl ) - et hane- 1, 2-di one 402. 18 18  PCT/EP2008/004459

I t et hane- 1, 2-di one 24

144- ( 3- Fl uor o- pheny1l) - pi perazi n-1-y1] -

2- (2-net hyl - 5- phenyl - 1Hpyrrol -3-y1)- 392.16 WO

2008/ 155022PCT/ EP2008/ 004459 27 19 o] Br 40

144- ( 3- Brono- phenyl) - pi perazi n-1-y1] -

2- (2-met hyl - 5-phenyl - 1Hpyrrol -3-yl1) - ethane-1, 2-di one
ethicetefall. T6e Bepdrated organic layer was dried (MgSO4) and evaporated to yield 10.5 g
(50%) 2-methyl-5-phenyl-1H-pyrrol-3-yl)-oxo-acetic acid.
¢) 1-(2-Methyl-5-phenyl-1H-pyrrol-3-yi)-2-[4-(3-trifluoromethyl-phenyl)-piperazin-1-yl]-ethane-
1,2-dione: To a solution of 1.00 g (4.362 mmol) of 2-methyl-5-phenyl-1H-pyrrol-3-yl)-oxo-acetic
acid in 30 ml of DMF were added 1.431 g (4.362 mmol) TOTU. After 30 min at RT 1.004 g
(4.362 mmol) of 1-(3-trifluoromethylphenyl)piperazine and 3.014 g (26.17 mmol) of N-
ethylmorpholine were added. After 24 h stirring at RT the solution was evaporated and the

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

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



el F 1-[4-(3,5-Bis-trifluoronethyl-phenyl)-
pi perazi n-1-yl1]-2-(2-nmethyl-5-phenyl-

wdakbopgsioet - 3-yl) - et hane- 1, 2-di one 510. 15 21

1-[4-(3,4-Di fluoro-phenyl)-pbgerazi n-1-
y1l1-2-(2- et hyl - 5- phenyl - 1H pyrrol - 3-

yl)-ethane-1, 2-di one 410. 15 22

1401 F

1-(2,5-Di net hyl-1H pyrrol -3-yl)-2-[ 4-
(3-trifluoronethyl-phenyl)-pi perazin-1-

A- et hane-1, 2-di one 380.18 23 ||

N O, N

PCT/BP2008/004459

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 24
N 2-(4-phenyl-piperazin-1-yl)-ethane-
1,2-dione
77 °
N
3 o~ 1-[4-(3-Methoxy-phenyl)-iperazin-1- 404.24
/@ yl]-2-(2-methyl-5-phenyl-1H-pyrrol-3-
o} (\N .
y N yl)-ethane-1,2-dione
N / o}
Cl i i
4 1-[4-(3-Chloro-pheny!)-piperazin-1-yl]- 408.19
2-(2-methyl-5-phenyl-1H-pyrrol-3-yl)-
o N .
y N \) ethane-1,2-dione
N / o
Cl fA4-(4- - -Di in-1-vll-
5 /©/ 1-{4-(4-Chloro-phenyl)-piperazin-1-yl] 408.19
9 N 2-(2-methyl-5-phenyl-1H-pyrrol-3-yl)-
% N
g Ll ethane-1,2-dione
6 1-[4-(3-Methyl-phenyl)-piperazin-1-yl]- 388.22
2-(2-methyl-5-phenyl-1H-pyrrol-3-yl)-
o] I/\N .
y N ethane-1,2-dione
N / e
F "
7 i 1-[4-(4-Trifluoromethyl-phenyl)- 442 26
o ,/\N/li j F piperazin-1-yl]-2-(2-methyl-5-phenyl-
Q! N 1H-pyrrol-3-yl)-ethane-1,2-dione
o\ _ _ _ - _ . . _1_
8 ] /©/ 1-[4-(4-Methoxy-phenyl)-piperazin-1 388.22
y ) yi]-2-(2-methyl-5-phenyl-1H-pyrrol-3-
- yl)-ethane-1,2-dione
5 . -
9 1-[4-(4-Acetyl-phenyl)-piperazin-1-yl}- 408.19
o (\N/( j 2-(2-methyl-5-phenyl-1H-pyrrol-3-yl)-
i & N ethane-1,2-dione




10 5 1-(2-Methyl-5-phenyl-1H pyrrol-3-yl)-
244- (3-trifluoronethyl - phenyl)

WQEr@enssoen- 1-yl | - et hane- 1, 2- di one 1-

0 "?. NO- 1-(2-Methyl-5-phepgl - 1H pyrrol -3-y1)-

244-(4-nitro-3-trifluoronethyl-phenyl)-
pi perazin-1-yl]-ethane-1,2-dione 487.34 25 N o O Il

(N F ci

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

oXi me 457PAPERA0SI104459

pi perazin-1-y1]-2-(2-nethyl-5-phenyl 1H pyrrol - 3-y1) - et
hane- 1, 2-di one 426.29 26

10

o
I

MO F

1-{4-(4-Chloro-3-triflucromethyl-
phenyl)-piperazin-1-yl]-2-(2-methyl-5-
phenyl-1H-pyrrol-3-yl)-ethane-1,2-

dione

476.26

11

Q

G

A

R

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

442.19

12

o]

G

©

o

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

442.19

13

O

.

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

390.16

14

&

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

ethane-1,2-dione

402.19

15

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

413.19

16

z

C
y &

G

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

399.18

17

@,
a8

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

402.18

18

)
Ay

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

ethane-1,2-dione

392.16




O N

144- (2, 3- D hydr o- benzo[ 1, 4] di oxi n- 6-

y1) - pi perazin-1-yl]-2-(2-nmethyl-5-
W@ b@agss02H pyrrol - 3-yl1) - et hane- 1, 2- di one 432. BSI/ERID08/004459
2008/ 155022PCT/ EP2008/ 004459228 27 11 OF
3-(3-{2-0x0-244-(3-trifluoronethyl phenyl) - pi perazin-1-

y1l] -acetyl}-5- phenyl-1H pyrrol-2-yl)-propionic acid

500. 47 28 . 2- (3-{442- (2- Met hy1- 5- phenyl- 1H

N el

pyrrol -3-yl)-2-o0xo0-acetyl]-pi perazin-1-

yl } - phenoxy) - acet am de 447.50 29 A

40 0

1%3- {442- (2- Met hy 1- 5-pheny 113K B3Braned-Bhendl)-pidecazin- B gipt Y154 08
- per azi n- 1-y1} - (PEnoxy )Gk 95l S Mo P L
(o]
2 N\)N ethane-1,2-dione
N o
20 F £ 1-[4-(3,5-Bis-trifluoromethyl-phenyl)- 510 15
piperazin-1-yl]-2-(2-methyl-5-phenyl-
f N " | 1H-pyrrol-3-yl)-ethane-1,2-dione
y N\) ! Py yl) ,
N I (o]
21 /(IF 1-[4-(3,4-Difluoro-phenyl)-piperazin-1- 410.15
e \)N F yl]-2-(2-methyl-5-phenyl-1H-pyrrol-3-
N
i | i yh)-ethane-1,2-dione
22 1-(2,5-Dimethyl-1H-pyrrol-3-yl)-2-[4- 380.18
2 N/QB(F (3-trifluoromethyl-phenyl)-piperazin-1-
4 N\/‘ F F .
Y / I yl]-ethane-1,2-dione
23 . 1-(2-Methyl-5-phenyl-1H-pyrrol-3-yl)- 457 19
N N F | 2-[4-(3-trifluoromethyl-phenyl)-
J N\) Fr . . .
g J 4 piperazin-1-yl]-ethane-1,2-dione 1-
oxime
[o)
04 L 1-(2-Methyl-5-phenyl-1H-pyrrol-3-yl)- 487 34
o /@g/: 2-[4-(4-nitro-3-trifluoromethyl-phenyl)-
N
y N\/l F'e piperazin-1-yl]-ethane-1,2-dione
N l (o]
25 /@EF 1-[4-(3-Chloro-4-fluoro-phenyl)- 426.29
o N cl piperazin-1-yl]-2-(2-methyl-5-phenyl-
N
i | I 1H-pyrrol-3-yl)-ethane-1,2-dione
26 /@Oj 1-{4-(2,3-Dihydro-benzo[1,4]dioxin-6- 432 35
o \)N o yh)-piperazin-1-yi]-2-(2-methyl-5-
N
i [ phenyl-1H-pyrrol-3-yl)-ethane-1,2-
dione




476. 52 30 .

N O 40 0 10

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

WQ@2q08455002- i peri di n-1-yl - et hoxy) - -

phenyl ]i perazi n-1-yl}-et haneog, 2- dione 501.32 31
At 1H pyrrol - 3-y1) - et hane-1, 2- di one
1-{443-( 2- Met hoxy- et hoxy) - phenyl] -

pi perazi n-1-yl}-2-(2-methyl-5-phenyl - 448.23 32

40F 1 -[2-Methyl -5-(tetrahydro-pyran-4-yl)-
1H pyrrol -3-y1]-244-(3-trifl uoronet hyl phenyl) - pi per azi

ON

PCT/EP2008/004459
S

22:{1
- pi

-ylFet hane- 1, 2- g~pne 430333-0x3-244NB-trfluBromethyl-
442- (2- Mgt hy nyl- 1 rrol 3- ~2- Ox0-acety
oeras Ayt bggen%% o | RPN s55 5

phenyl-1H-pyrrol-2-yl)-propionic acid

?00.47
0

28

Q\fﬁr@ H‘/N

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

yl}-phenoxy)-acetamide

447.50

29

g\

o} \)N fo)
Oy’ N
N 0 i

(3-{4-[2-(2-Methyl-5-phenyl-1H-pyrrol-
3-yl)-2-oxo-acetyl]-piperazin-1-yl}-
phenoxy)-acetic acid ethyl ester

476.52

30

1-(2-Methyl-5-phenyl-1H-pyrrol-3-yl)-
2-{4-[3-(2-iperidin-1-yl-ethoxy)--
phenyl]-iperazin-1-yl}-ethane-1,2-
dione

501.32

31

1-{4-[3-(2-Methoxy-ethoxy)-phenyl}-
piperazin-1-yl}-2-(2-methyl-5-phenyl-
1H-pyrrol-3-yl)-ethane-1,2-dione

448.23

32

1-[2-Methyl-5-(tetrahydro-pyran-4-yl)-
1H-pyrrol-3-yl]-2-[4-(3-trifluoromethyl-
phenyl)-piperazin-1-yl]-ethane-1,2-

dione

450.33

33

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

benzoic acid ethyl ester

446.25

34

1-(2-Methyl-5-phenyl-1H-pyrrol-3-yl)-
2-(4-m-tolyl-piperidin-1-yl)-ethane-1,2-
dione

387.20




411 1-(2- Met hyl -5-phenyl -1H pyrrol -3-y1)-
2-(4-mtolyl-piperidin-1-yl)-ethane-1, 2- dione 387.20
wWOD08ASML21 55022PCT/ EP2008/ 004459 29 35 14111F PCT/ERR2008/004459
1- (2- Met hyl- 5- phenyl- 1H pyrreb-3-yl) -
2-[4-(3-trifluoronethyl-phenyl)-
pi peridin-1-yl]-ethane-1, 2-di one 441.17 36 40
I1yl]-ethane-1, 2-dione N
1- (2- Met hyl - 5- phenyl - 1Hpyrrol - 3-y1) -
[ 4- (3- met hoxy- phenyl ) - pi peridin-1- 403.20 37 40

y

2
&
3

P

{
|

[
|

4- ( 3- Am no- pheny pi pq
-1H pyrrop- 3- han

0 N 5 FF
142X Net iy 1- 5- pheny 1+
peridin-2-yly benzonitr

@Mty BHhang- 2Bt oy B-yB- p
'S A FHLEBRet RorehyfS 40

bigeqigintiefl]>Btyane- R2-diobe acet y
ile 398.18 39

%4117

36

1-(2-Methyl-5-phenyl-1H-pyrrol-3-yl)-
2-[4-(3-methoxy-phenyl)-piperidin-1-
yl]-ethane-1,2-dione

403.20

37

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

388.19

38

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

benzonitrile

398.18

39

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

benzoic acid methyl ester

431.18

40

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

451.14

41

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

436.33

42

3-{1-[2-(2-Methyl-5-phenyl-1H-pyrrol-
3-yl)-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-
yh)-ethane-1,2-dione

431.26




0400 it benzoic
3-{142- (2- Met hy1- 5- phenyl- 1H pyrrol 3-y1l) - 2- oxo- acet y1]

WO piopasioei n- 4-y1) -

itl

yl -

30
114- ( 3- Brono- phenyl ) - pi peri di n-1-yli 2-(2-nethyl -

1H pyrrol -3-yl)-

aci d net hyl

ester

.0

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

1H pyrrol

-3-y1) - et hane-1, 2-

di one 436.33 42 400 it/

431. 18 40PEDEPIBNSG/004459

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

N

a3
_pl
1-1

y1]|-

vl)

- i pe ki)
t hyl - 5- phenyl - 1lefhape1@-digre

2-

142- (2- Met hy1l- 59phenyl -
peridi n- 4 vyl aq 2d(

ﬁ%myfmfébe}fﬁbylﬁplmmww
mﬁ%lp‘i%nﬂ 1 pyNBl-3-y)-

-ethane-1, 2-dione 431.26 WO

1]119.24

4300

8/ 155022PCT/ EP2008{ 0044394-(2,4-Dichloro-benzyl)-piperazin-1-

Shel

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

456.20

46

1-[4-(4-Chloro-benzoyl)-piperidin-1-yl}-
2-(2-methyl-5-phenyl-1H-pyrrol-3-yl}-
ethane-1,2-dione

435.23

47

1-[4-(4-Methyl-benzoyl)-piperidin-1-yl]-
2-(2-methyl-5-phenyl-1H-pyrrol-3-yl)-
ethane-1,2-dione

415.34

48

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

416.34

49

1-(2-Methyl-5-phenyi-1H-pyrrol-3-yl)-
2-[4-(4-trifluoromethyl-benzoyl)-
piperidin-1-yl]-ethane-1,2-dione

469.22

50

1-[4-(3-Methyl-benzoyl)-piperidin-1-yl]-
2-(2-methyl-5-phenyl-1H-pyrrol-3-yl)-
ethane-1,2-dione

415.23

51

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

481.16

52

1-[4-(3-Chloro-benzoyl)-piperidin-1-yl}-
2-(2-methyl-5-phenyl-1H-pyrrol-3-yl)-
ethane-1,2-dione

435.21

53

1-(2-Methyl-5-pyridin-2-yl-1H-pyrrol-3-
yl)-2-[4-(3-trifluoromethyl-phenyl)-

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

443.17




10

15

20

25

30 44 41 N 1I.
1-[4-(4-Fl uoro-benzoyl)-pi peridin-1-yl1]-
wQ@2¢o8aswehyl - 5- phenyl - 1H pyrrol - 3-y1) - PCT/EP2008/004459
et hane-1, 2-di one 419.24 45 j4o C 0 C
1-[4- (2, 4-Di chl oro- benzyl) - pi per azi n- 1-
y1] - 2-(2-nmet hyl-5-phenyl - 1H pyrrol - 3-
yl)-ethane-1, 2-dione 456.20 46 O NO o IO a
144- (4- Chl or o- benzoyl ) - pi peridin-1-y1F
2- (2-net hyl - 5- phenyl -1H pyrrol -3-y1)- ethane-1, 2-di one

o N yl)-2-[4-(3-trifluoromethyl-phenyl)-
4 \ a ] ",:\) F

N= N o

5&35. 23 47 Il No /©>rF 1-(2-Methyl-5-pyridin-3-yl-1H-pyrrol-3- 44317
F

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

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

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

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

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

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

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

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

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



10 1-[4-(4-Methyl -benzoyl)-piperidin-1-yl]-
2- (2-net hyl - 5- phenyl - 1H pyrrol - 3-y1) -
werdanssol, 2- di one 415.34 48 |1 0 PCT/EP2008/004459
1-[4- (3- Met hyl - benzoyl ) - pi pegazi n- 1-
y1] - 2- (2- met hyl - 5- phenyl - 1H pyrrol - 3-
yl)-ethane-1, 2-dione 416.34 49 0 o0 O
1- (2- Met hyl-5-phenyl- 1H pyrrol - 3-y1) -
244- (4-trifluoronethyl - benzoyl) -
pi peridin-1-ylFethane-1, 2-dione 469.22 50 41 N o la
To & 3dlulid@r ¢¥idt 100l g (0222 ayigl) P bfaenetblyld-{2-oxdf2-[4-(3-trifluoromethyl-phenyl)-

plpgrtaéa 1?} Jlé{ycﬁ @ﬁ%ﬁ%gﬁg%ﬁé%&& %fh\((ﬂ'gs'ter 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 5 h. The solvent
was evaporated and 1 N HC| was added to the residue. The precipitate was filtered off and
dried to yield 80 mg (85%) of the title compound. MS 424.15 (M+H)",

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

TOTU procedure described above:



oler 1-[4-(4-Brono-benzoyl)-piperidin-1-yl]-

2- (2-net hyl - 5- phenyl - 1H pyrrol -3-y1) - et hane-1, 2-di one
waBbsAs022 0 o o 0 1-[4-(3-Chloro-benzoyl) - pi per/EP10n8/104459

-y1l] - 2-(2-nethyl - 5-phenyl - 1ggpyrrol -3-y1) -

et hane- 1, 2-di one 435.21 53 / - N 40F

1-(2-Met hyl -5-pyridin-2-yl-1H pyrrol - 3-

Tablle @2- Met hyI

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

pi perazi n-1-yl] - et hane-1, 2-di one 443.17 WO
2008/ 155022PCT/ EP2008/ 004459 31 54 /| \ N---
5- pyrldln 3- y1 1H-pyrro| 3-

haony

N 14111 F
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[(3,5-Dimethyl-4-{2-ox0-2-[4-(3-
trifluoromethyl-phenyl)-iperazin-1-yl]-
acetyl}-1H-pyrrole-2-carbonyl)-
amino]-acetic acid ethyl ester

509.32

58

4-{2-[4-(3-Chloro-4-fluoro-phenyl)-
piperazin-1-yl}-2-oxo-acetyl}-3,5-
dimethyl-1H-pyrrole-2-carboxylic
acid (furan-2-ylmethyl)-amide

487.22

59

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

537.21

60

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

511.23

61

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

carboxylic acid propylamide

499.22

62

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

461.20

63

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

cyclopropylamide

429.23

64

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

548.22
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443. 17 Exanpl e 55:
3,5-Dinet hyl-4-{2-oxo0-244-(3-trifluoronethyl-phenyl)-p
w0 p@sazioe2 1- ylFacetyl } - 1Hpyrrol e- 2- car boxyl i ¢ BCT/EP2008/004459
et hyl ester 5a) 34
3, 5-Di net hyl- 4- oxal y1- 1H pyrrol e-2-carboxylic acid
ethyl ester: To a solution of 0.2 g (0.956 mmol)
4-acetyl -3, 5-di met hyl- 1H pyrrol e- 2-carboxylic acid
ethyl ester in 3 m pyridine 0.318 g (2.868 nmol) Se02
wer e added under argon. The reaction m xture was

sti rred at 100 C for 4 h 'lheidﬂbyﬂdin‘-@yhmﬂwyf)idrm@é ed o f

L

Ard Addad + H
65The ous phase v@%‘}%@r agtcség'mvﬁ\fthhé?8%‘?1%%{%& any465-27

t her aque u anifludramedtty/|-pheriyl)- p]r.(erdzlrl\ﬂ-

FI Cl|. gue oI ut| on i _
acet|at e THe he or gani c p %c&%ﬁﬁ%ﬁﬁle‘g &J??(ﬁ& rin
and dr| ed over anhydrous nn@ﬁ'ésnrQFME@Uq’Q‘ ate. The

11°)

66 50! V€ WaS evaporated 10 YR Himdad 1 A2 otsi794- 03~ LN | 50306
title rrpound b
XO-

3, 5-|Di red h 1- 4 trlupramethybplaryd thiRerasitsty 1) -
pi EeraZI P T tlyl} 1H Mra&aylf-m-pyﬁaletzoaefbdx?n).@c;JI
et hyl te a sol ution 0

3, 5-|di met hy1- 4- oxal y1- 1H J@ﬁ&qgf“[ﬂn 9&"’@3}@&%"? c acifl

67 et hylz=gster in 3 m §@1DM: weR ¢4-31aBIdrdopH20pl)-gipélazib2 7| 469.24

mol|)°~{ OTU. Agte n at ,F 1 n(Ps 827 qel,)  pf
1- (3-t It £yl phefhyl ) p 1 Pablitnds 8'.%?1@'18“

(1.881 [ N- et hyl nor plwwrwlﬁ@ operoxyliecagisdfurad-2er R4

h stlirring at RT the sol utilgpaiRH-Gyaporated and the
resildue was treated with alsaturated aqueous solutio

68 of I\ : The queou§ {3t Chiaranehendkpipaaziay | 443.25

Wit yl sepa.r tzes&oomwys eyl A s
dri ed d evapor at 'Efe res due, was
purilfi e8 by~HPL.C and | yophi |p;yr£gg- BRAYICFCD0 ny (2809

of tjhe t|t| e conpound VB zl!&?cldp?om{hhahhlamnﬂé(anpl e 56

2 L 1y A y i £1 haonyy "

Iy, J LII IIBL IIyJ. '-r 1L UI\U 24'-r \3 LI T T UUI UIIBL Ilyl PIICIIyJ.}
i perazi n-1-yl]-acetyl}-1Hpyrrol e-2-carboxylic acid 25
Exanipl@ 69:8V- (M50 RSN EHPRH 0B rg 0 159 @:3-ye2--Sdtifliarametbyl-phenyl)-

p'pgraégq )g]étﬁyl 4- ?‘moxo 2-[4-(3-trifluorornethyl - phenyl)
pilpepazin ]-acetyl | -1H pyrrol e-2-carboxylic acid
eth sfef/ n ethanol and 1 ni water 0.018 g
(0.443 mmol) NaOd were added. The sol ution was stirred
at 80 Cfor 5 h. The solvent was evaporated and 1 N

To ‘é'@bluv\@rﬁof@id% 6201 o fﬂzﬁn&?&(ﬂwﬁethym%h&{ﬁ% Fraﬂlﬁylm (3-

tnfly@rp}ng{hglgq{)ﬁawhggqu%n;ﬂlzyeﬂ q_tgar{qnli_‘?odlonehré Qﬁ]\ﬁ)rhtﬂle 981 mg (4.394
mn(dl)l'(m@m)BeLSNérél aﬂd&bj After stiRing they Mixes forach SURAT the BgIvért@As removed

oG5 IR s S BRSBS L I 08 A e

separated organic Iayer was dried (MgSOy4) and evaporated to give 840 mg (73%) of the title
compound. MS 519.08 (M+H)".

Example 70: (E)-3-(5-Methyl-4-{2-ox0-2-[4-(3-trifluoromethyl-phenyl)-piperazin-1-yl}-acetyl}-2-
phenyl-1H-pyrrol-3-y)-acrylic acid methyl ester



10

15

20

25
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5740[ (3, 5- Di net hy1- 4-{2- oxo- 2-[ 4- (3-509. 32
wa pdoBhissoeD et hyl - phenyl ) -i perazi n-1-y1] - PCT/EP2008/004459
acetyl }-1H pyrrol e-2-carbony3}- am no]-acetic acid
et hyl ester
58gal F4-{2-[4-(3-Chl oro-4-fl uoro-phenyl)-487.22 4\
Opi perazi n-1-yl1] - 2- oxo-acetyl}-3, 5-
/ NJdi met hy1- 1H pyrrol e- 2-carboxylic acid
(furan-2-yl net hyl)-am de 5940F
442 [4-(4-Chloro-3-trifluoronethyl-537.21
h nyl) pi perazi n-1-yl]-2-oxo-acetyl}-
nethyl 1H pyrrol e- 2-carboxylic acid
( K 23 thyl ) -am de
6004°{ +Chl oro-3-trifluoromethyl-511.23
phenyl ) - pi perrazi n- 1-y1] - 2- oxo- acet y1} -
To a’séru%r{@tzlﬁlﬁlrrpegtlw‘mrnﬁtﬁblﬁ% BRROX ety l-8phéhyl-1H-pyrrol-3-yl)-2-[4-(3-
"'ﬂB‘TH@&E‘ 'ZP"[EEY' E'PGE‘FIZ'BﬂOY'hetf‘?”?F gs¥BRiR {1l PMotSEomg (5.266 mmol)

meM%WIéte Rh{ & a7 tﬂet&yla{rih]ne%veee(adc&@ethe solution was degassed and
ba F Iﬁ%]iﬂ tirﬁr%o@ \X/Tr?etrgLypon]B'g-rﬁg E({ (9.J)3 mmol (trlp% Xylphop%lne?palladlum(lI)
chlml wete fAdqdd THS mBGire m@as Ahedted at v1Qitefoy4 h- Titelsalent was evaporated

anocfhg' %ﬁ&@@%tr]eay vrll% vggi oxy%éted’i)’wﬁh 'athyl acetate. The organic layer was

drl%iy(Mg§§}4bpgq ﬁ@pplﬂtedaﬁhq eesgtglg was purified by HPLC and lyophilized to yield 88

oAby RO VT B OB 2, ) <29 2

pyrrol e-2-carboxylic acid cyclopropyl am de 64i _

Exdth ﬁ}e h’& Iq'3((% Nt 400 b 1oL [f4 14 Q{fﬂ%%yf-gn%yg%ipera.zin-1 -yl]-acetyl}-2-

perazin-1-y1]-2-0xo- acety

Phqf@' ﬁ-J Berﬁi‘@W)laCWB(j'Pr ol e 2 carboxylic

N N
F
F
F

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

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

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

Pharmacological testing

Human P2Y12 Recombinant Cell Membrane Binding Assay

The ability of a test compound to bind to the P2Y12 receptor was evaluated in a recombinant
cell membrane binding assay. In this competitive binding assay, the test compound competed
against a radiolabeled agonist for binding to the P2Y 12 receptor, expressed on the cell
membrane. Inhibition of binding of the labeled material was measured and correlated to the
amount and potency of the test compound. This binding assay is a modification of the
procedure described by Takasaki, J. et. al, Mol. Pharmacol., 2001 , Vol. 60, pg. 432.
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WO 2008/ 155022PCT/ EP2008/ 004459 34 acid
(pyridin-3-ylnethyl)-amde 65/ 40 F F
W@ 2@sMboer hyl- 4- { 2- oxo- 244- ( 3-
trifluoronethyl-phenyl)-pi peggzi n-1-
yg-acetyl }-1H pyrrol e-2-carboxylic acid propyl anni de
465. 27 66 00 F F 3,5-Dinethyl-4-{2-oxo0-2-[4-(3-
trifluoronethyl-phenyl)-pi perazin-1-
yl]-acetyl }-1H pyrrol e-2-carboxylic acid
(furan-2-yl nethyl)-am de 503.26 67 0 (MN411l ci
As deyr2e pMARAYI2Ch membrariegmsparatipnveasarepared from Chinese Hamster Ovary
- = 2 - - - (i - - 2-car [
(C%O)Zl%e}I%%tll?%e%o%ﬁ@%XtﬁxR%s%ﬁgﬁf@%]mééaiEg?@%%é:gpt%r 3&0%& standard

uran-

PCT/EP2008/004459

procedures.

To a 96-well microtiterplate the following were added: a) 24 ul of assay buffer (10 mM HEPES,
138 mM NaCl, 2.9 mN KCI, 12 mM NaHCO;, 1 mM EDTA-Na, 0.1 % BSA, pH 7.4) b) 1 uL
compound in DMSO c¢) 50 uL P2Y12 CHO membrane (20 pg/ml) and after 15 min at RT d) 25
yL of 1,61 nM 33P 2MeS- ADP (Perkin Elmer NEN custom synthesis, specific activity
~2100Ci/mmol) made in assay buffer.

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

average positive and negative controls on each plate.

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

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

Inhibition of Human Platelet Aggregation

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

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

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

method using single cuvettes.
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40 4-{2-[4-(3-Cnhl oro-phenyl) - pi perazin-

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

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

rifluoromethyl-phenyl) -

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

970 nmg (2.197 nmol)

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

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

Wriéﬁgb?%dgﬂgagsdﬁolléagtéoeﬁo%éé% vg%rh{égrsrﬂs’%‘sg‘b’geml Sfind s:bgg'{agmgﬁ 2 ml of
AChHA MavaibitratdisatreseeA dieiseast dhe aNiM®agdrigt iwbnledto was transferred

into @m?&ﬂ‘f}{e %fy%e%ﬁﬁ@é]'tﬁbelszﬁ@ﬁwl %@'ﬁut%;) B DAt @r‘ﬂqfuged for 15

evapo to give 8 he title
nigseot 1 ARKY qy@gqgn@gr%twpﬁlthout\p@ng the centnfuge brake ThIS procedure

Iea@%oééélggﬁ%eﬁﬁérﬁgﬁgeﬁr@@ms&%ma—féht af piateltt e pIBMZEHRP). The
PRIYay? fhs RoPSerPRyAch tuhecAsPogied 5 26 deny T avgig qegy over o

cellular Ebraporenstfbiiowingentrifgapor @pprokimalely 4 v ef PRP eval Jelt-idthe tube.

Th{ﬁgie%t é?r{rQeg%\]ﬂt:)P%\gg d%r&%egﬁgagg%cﬁrrﬁgeﬁté leracryl ate and

anm ne were UthI’] Wwas
Theldgms tibes acrrtﬂaie)ngmefnelldatezﬂ celiula campenentsheere gpairifuged agpin for 10

mlrﬁ%soaﬁgfgml }m?bérﬁefd'&}ﬂﬁm ME&&SG@@&@%H% lrér)lalnln%t leaving a

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

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

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

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

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

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

The 15 ml tubes containing the pellet of cellular components were centrifuged again for 10
minutes at 1940xg. This pelleted out most particulate blood constituents remaining, leaving a
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C [ )
oS4 BB VES bR it e AR BBl s
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S R AR PR T L5y
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sealed filterplate were i ncubat 2 hours at room
(chéﬁf)@eétbé?@a“% QYREP BB Scinti | | ati on Counter was
used to measure counts. The binding of conmpound is
expressed as a % inhibition of specific binding,
defined by subtraction of the background with 1 nM
ADP. Conpounds were diluted as 10 mM DVMSO st ocks and
tested in a four-point, five-fold dilution 20 series
run in triplicate beginning at 10 pM fi nal
concentration. Data were anal yzed using a
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and negative controls on each plate. The results
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are shown in Table 3: 25Table 3: Exanple | C 50 pM
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71 0.03 Inhibition of Human Pl atel et Aggregati on
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R8r conponents and

transfer er an

i s meas undsgpendeantly 20one angthes by Riid) i nst runent setti ngs
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absdf Barlde o ¥‘? HPMAes. 25"Born"- Met hod: Vol e

bI ood W coI—(Ian(t@ethyt,om heal t hy vol unteers using 20
ringes cogntaining 2 m of buffered Ctrate. The

ant| Eagﬂl at é¢ 17r13Ybl ood was transferred into 15 ni

pol yprop‘%l engceopj cal tubes (10 m per tube). The

tubes were (:entrlfu%‘%qnﬁ r 15 m nutes at 340xg at room

t enper atdre wWitHeA FOXOREt ri fuge brake. This

pro urg le el l et of cellular 30conponents
andﬁﬁgsuger ng c?’ro% % EI’ atelet rich plasma (PRP). The
Y

PRP | ayed vvas (Cacffs)e@tybd from each tube and pool ed for
each do : L f cellular components
fol | ow % cen ra(}lﬁggiyfegnd gg%;(é)rrately 5 nm of PRP
was | eft4)i n t{me-cg)kkenyibre-B(@)-OIReME, concentrati on was
determi ned using a Coulter Counter. The 15 m
tubes containing the pellet of cellular conponents
were centrifuged again for 10 35m nutes at 1940xg.
This pelleted out nost particulate bl ood constituents
remai ni ng, leaving a WD 2008/ 155022PCT/ EP2008/ 004459
38 | ayer of Platelet Poor Plasma (PPP). The PPP was
col | ect ed for each donor. The PRP Iayer previ ously

. - q o I L T T e T ~EseSs 2 R 1



In the assay cuvette 4 pl of test conpound at 100x
final concentration in DMSOis mxed with 392 pl fresh
WORPsAas®21 ncubated for 2 mnutes at 37C wi t h 1PQDBP20pPSI004459

stirring. Follow ng that incuypation period, 4 pl of
250 pM ADP is added to the reaction mx. This addition
of ADP is sufficient to induce aggregation in the
absence of an inhibitor. After that aggregation is 10
nmeasured over 6 mnutes at 37C with 1.200 rpm
stirring. Results of the assay are expressed as %

i nhi bi tign, a(@%-Gg)ecyclabikylt BI@EOBIGNG Mmaxi num

aggr egat i on \(h'émax) or area under curve (AUC) of the
absor barfle oV@°98"ni nutes. WO

2008/is| sehdittatifoht B3GR MMNEAMGDHE9 G ains 1. A conpound

f | - R12R13 R5 R1-E JB-D R11 R10 RO
Rouh St ob RS ApBRE Ty b 2) - (CL- CB) - al Kyl
3) DB(LO0-1G4) - al doyhlemeboh@3- C8) - cycl oal kyl , wherein

cycl oal kyl is_gl&gﬁgpstitut ed or nono-, di- or
trisubsti"tuted ' i'ndependently of one another by

hal ogen,3)4) ~C82-.C4) - al kyl ene- (C6- Cl4)-aryl, and

wheggi Vhal.S substituted or. 10monpE- i Qr

L1 rRE . Bt ke R REcHe RieRe B ond SRR sseis o, or

5) 1Y CO-tediogah letdnene- het er ocycl yl, wherein

het gy ocygh vyl i ’ i\, Ci j LNS:_

o0 car e gl kTP Ierh, oy Ehub IR BIRL R e EBututed
car bon anhdependerdly oéphagmdhdrpy halogen,3 or 4 het er oat ons

chogen f-&@%bg%%lk)ﬁ&?éloﬁf‘g fur or oxygen, 15and wherein
rocycly

sai het is unsubstituted or nono-, di- or
tri gubsthaldgead i ndependently of one another by Rl4; E

3 8 nydlgnen RO R EREE TR R s T
1) - §(C1- CRipmal ky!
7)  -CN,
8) -(Cg-C4)-alkylene-N(R16)-R17,
9) -(Cg-C4)-alkylene-C(O)-R16,
10)  -(Cg-C4)-alkylene-C(0)-O-R16,
11)  -(Co-Cy)-alkylene-C(O)-N(R16)-R17,
12)  -O-(Cq-C4)-alkylene-C(O)-O-R16,
13)  -O-(Co-Cy)-alkylene-C(0)-N(R16)-R17
14)  -(Cp-Cg4)-alkylene-(C3-Cq5)-heterocyclyl, wherein heterocyclyl is un-substituted
or mono-, di- or trisubstituted independently of one ancther by R14, or
15)  -0O-(Co-Cg4)-alkylene-(C3-C15)-heterocyclyl, wherein heterocyclyl is un-
substituted or mono-, di- or trisubstituted independently of one another by R14,
or
RS and R6 or R6 and R7 form together with the atoms which they are attached to a 5-,
6- or 7- membered carbon ring, wherein said carbon ring is aromatic, partially
unsaturated or saturated, or in which one, two or three of the 5 to 7 ring carbon atoms
are replaced by heteroatoms such as nitrogen, oxygen or sulphur, and wherein said

carbon ring is unsubstituted or substituted one, two, three or four times by R15,
R10, R11, R12 and R13 are independently of one another selected from
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2) -CF3, or 3) -(Cl-C8)-al kylene-C(0)-0-R16, 25R4 is
1) hydrogen atom 2) -(C1-C8)-alkyl, 3)

WO ¢@8A822 al kyl ene- C(0) - 0- R16, 4) PCT/EP2008/004459

- (C2- C6) - al kenyl ene-C(0) - 0- Rkg, WO

2008/ 155022PCT/ EP2008/ 004459 40 5)-(C3-C8)-cycl oal kyl -
C(0)-0-R16, or 6)hal ogen, Ais selected from oxygen
atom or N-OH, B is selected fromnitrogen
atomor CH, 5D isl)a covalent bond, 2) -C(0)- or 3)
-CH2-, R5, R6, R7, R8 and RO are independently of one
another tgetogehetbnf,r om 1) hydr ogen at om

102)+ (CL- , Wherein alkyl is unsubstituted or
%)) (@kp?%IWSubst i tuted i ndependent |y of

one3)anot£mror by hal ogen, 3)-(C0-C4)-al kyl ene-0O R16, 4)
hal )gen ﬁ (C0-CA4) - al kyl ene-0-(Ci
al kyl'ene- O- R16, 156) - N2, 7)-CN,
8) RGOis@#)ogehkpiHe kE; NCRIE)-aRyl7 ;O-(C4-Cg)-alkyl, -CF3, -O-CF3, -NO2, -CN
cS(I) C4) - al kyl ene- C(0) - R16,
2C4) al kyl ene- C(0) - 0- R16,

201@)5 (sqgwggl),k@jlqé (k;el[@%q%) ‘5'%84‘@93 Bk, -cF3) -0-cF3, -NO», -CN,

0- (C0- C4)
- 0- {Q00)@A,)- C@)@ﬂc&lﬁ@s)@m *N(CRIN@DE BI-NH214)

'héféi%mﬁgﬂgXp g{égh((gb 155%@[] ?éé)ﬁi’fa%léne% C?gi)pcycI8§lkyl,

nDnRﬂlsq’\ydrdg%nEfohﬁ&b@(H bg;ggﬂld}dependent Iy of one
anot her

251B)7 anq l@nﬁ @rimemr witl theCBlrq@ES Jatdne taswhicly they bre attached a 5-, 6- or
whey. %%E@E@Eé}ﬁyﬁ:hﬂd théréiWsaléSUQE&H finy |§Gn§%ﬁurgfé@%r sath'ated orin

or trisubstitut i ndependent 'y one anot
or Which one, two or three of the 5 to 7 ring carbon atoms are replaced by heteroatoms

such as nitrogen, oxygen or sulphur, and wherein said carbon ring is unsubstituted or
substituted one, two, three or four times by R15,

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

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

R1is 1) -(C4-Cg)-alkyl,
2) -(Cg-C4)-alkylene-(C3-Cg)-cycloalkyl, wherein cycloalkyl is selected from
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cyloheptyl or cyclooctyl and is
unsubstituted or mono-, di- or trisubstituted independently of one another by
halogen,
3) -(Cg-Cy4)-alkylene-(Cg-C14)-aryl, and wherein aryl is selected from
phenyl, naphthyl, biphenylyl, indanyl, anthryl or flgorenyl and is unsubstituted or
mono-, di- or trisubstituted independently of one another by R15, or
4) -(Co-C4)-alkylene-heterocyclyl, wherein heterocyclyl is selected from
acridinyl, 8-aza-bicyclo[3.2.1]oct-3-yl, azaindole ( 1H-pyrrolopyridinyl),
azabenzimidazolyl, azaspirodecanyl, azepinyl, azetidinyl, aziridinyl,
benzimidazolyl, benzofuranyl, benzothiofuranyl, benzothiophenyl, benzoxazolyl,
benzthiazolyl, benztriazolyl, benztetrazolyl, benzisoxazolyl, benzisothiazolyl,
carbazolyl, 4aH-carbazolyl, carbolinyl, chromanyl, chromenyl, cinnolinyl,
decahydrochinolinyl, 4,5-dihydrooxazolinyl, dioxazolyl, dioxazinyl, 1,3-
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R5 and R6 or R6 and R7 formtogether with the atons
which they are attached to a 5-, 6- or 7- nenbered

W@ 2008055022 ng, wherein said carbon ring i s ar onBCT/EP2008/004459

partially 30unsaturated or sgpurated, or in which one,
two or three of the 5 to 7 ring carbon atons are

repl aced by heteroatons such as nitrogen, oxygen or

sul phur, and wherein said carbon ring is unsubstituted
or substituted one, two, three or four tinmes by RI15,

R10, R11, R12 and R13 are independently of one another
sel ect edidxoianyl, Y\ ®dRROBAYSE B-ADRETT/FPDABALDA 46501,8 R-dithiazinyl,

o ol AP oD bt
-0-( Cl- @8idazdlikyl| imidazp3l, 1HAORdERElYI, inNainy!, irdliziryl,-imdoiy2, 3H-indolyl,
R1S i's @b@%r@kocﬁfoﬂan@koﬁh%lyl isdhdofityr, #Binddlyf ¥doquinolinyl

-CF3, -0-Ck3 &P&
- ¢( 0) 0- (leenzingylazglykyisothiagyly)) ipihiagelidingl-isothiazolinyl, isoxazolyl,

R%?:OI 24 ;’l%ﬁiéi&lﬁﬂ i86@Bdlidi gﬁ l%z&in Yket@élperazmyl morpholmyl
clo

y Gt ogo P BROTHATI. SbERIERPORYI. SHERAM o reradpeifh 1.2.4

t oget heroxsdiadviy,e2, snot(acnmlyl at arokadiadolyt; 1, 2- ds»aythepmyl 1 2-

2ta|t 302:%6%;{%}%# 1 4 oxazesoaﬁﬁ ? 292|§y?;gfox Z{ng q 1 4‘“&%

whi ch omazoﬂldmylmxazumboxﬁzotvh@xaamxb. gkoeanyly pb@rramﬂmldmyl

atoms af ﬁeﬁrﬁ]m ﬁlﬁf}fi phé/ncﬁimzlebﬁ’é'toml ‘bher?cﬁ(amllﬁ)ﬂ ciﬁféﬂoxazmyl

oxygen or erein sal carbon ring i's
unsubst WU“@@G‘“MW PiperaziRY: Piperidiny!, Gtfsidiny\\gurinyh pw@nygr PY iy,

ti rrfs bypyRBEStidiriyl) p?ﬂalzoltnblebYraﬁ&IﬁrﬁlﬁbﬁﬂrﬁWrﬂyﬁdéd&éﬂyldemldazolyl,
m xtures

Dhys 1 o UTAT4p % GUER A BTG pSmA Ko RS FYPIcinony

f or mul a pyrralmyic RHipyedyl, pyradiyi,i quiriazolinige geinoling) Bd-quinolizinyl,

2) - (co- OHCRIRY) aunuejdaygyenusisfuany, pranygmssanoini

cycl oal kstrahydrogeinaioylet¢trapysiiofunaoyiotetraygropyay|, tetrahydropyridinyl,
cycl Ope@étbéhgdrsbhﬂpﬂbﬁ%%trazﬁw @ehr‘%%lyl' 61911, £y. Q‘IIMrgi 131l

is unsubstituted or nono-, di- or trisubstitut

i ndependtifdiazplyhl . ot aghazolyb 1, 35rthiagdiazglvh 1.3.4-thiadiazolyl, thianthrenyl,
253) - ( CQ;hjaziml ik y 3aniazio@ot, Sdlazid, Vil 3-thadzelyWoredzeiyn tRgadlidinyl,

 ciacy EhDB Pl LR Biron v EHE e ez,

nono-, dhietaoyl, thiomscphstiny, lﬂmlepheinnldbpmmenulltylopframne‘l 2,3-triazinyl,
anot her 0 I .
wher ein 1%t gr?aglg Icf 3@tn£ eI éc?zrlé%%/ he ?ﬁl&%ﬁlﬁ(}/‘f”ﬁ 4¥ iazolyl, 1,2,5
8- aza- b,tr@}glyb[l@,Qtrlg}qjﬂ@ngxwtheryg@pmfd.pr@ulgstltute or mono-, di- or
1H pyrr ghsaButititdd nmlaaend%%za%ﬁe ahSh&aR R M, |

azaspi rodecanyl azeglny , azetidinyl, a2|r|d|nyl

berfz®ni dazol ?va%eéﬁf #dir anyl, benzot hi of ur anyl ,

benzot hizpphenyh,C(bgnoxazol yI benzt hi azol yI ,

benzt r| P7;ol Yla ke&gzt etrazol yl, benzi soxazol yl,

benzi sot'hi azo 91 carbazol yl, 4aH carbazol yl,

carRisi nyl , bydrogemratdm ochr onmenyl , ci nnol i nyl,

decahyd chi L iyl 5- dlhydrooxazollnyl

dioxazo?@ Zeax amyf 1, 3-

2008!&55@22PQEAER&@&8V604459

2)  -(Cq-Cg)-alkylene-C(0)-O-R16,

R4is 1) hydrogen atom,
2) -(Co-Cg)-alkenylene-C(O)-O-R186,
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42 di oxol anyl, 1, 3-di oxol enyl,
3, 3-di oxo[ 1, 3, 4] oxat hi azi nyl, 6H 1,5, 2-di thi azi nyl,

walrdegdsobur of 2, 3- b] et rahydr of uranyl, furanyl, PCT/EP2008/004459

furazanyl, imdazolidinyl, iggdazolinyl, imdazolyl,
1H i ndazol yl, indolinyl, indolizinyl, indolyl,

3H i ndol yl, isobenzofuranyl, isochromanyl,

i soi ndazol yl, isoindolinyl, isoindolyl, isoquinolinyl
5(benzi m dazol yl), isothiazolyl, isothiazolidinyl,

I sot hi azolinyl, isoxazolyl, isoxazolinyl,

I soxazol3) di nyCq-Ch){atkgkazol i nyl, ket opi perazi nyl,
nor phol i nyl , naphthyrldlnyl octahydr0|squ|noI|nyI
oxadi az@8l yl , "alogem_ ox adi azol yl, 1,2,4- oxadiazolyl,

i %ﬁseveaﬁu&bai oédygerilatamﬂorwceﬁ; alzol y: " |
, 2= 0xa-thi i ol any oxazepanyl ,
1, %5)?3?‘%‘?9“%"11#%69&?53?"3 Elh1 4- oxazi nyl ,
10dxmzol1) di nglcovaterdbohd,nyl , -oxazol yl , oxetanyl,
oxocanyl, pheﬁgﬂt ridinyl, phenanthrolinyl,
phena2|n§I h|a2|nyl phenoxat hi i nyl ,
phenoxaibnyl-CbﬁthalaZ|nyI piperazinyl, pi peridi nyl,

pt e dinyl, n zi nyl
byt BT B ats e enyy BLORF yPes seerisg gy
pyr1)doo>hadrob9'l1| atOpyrl doi m dazol yl, pyridothiazolyl,

pyri di ny ré,@,yl pyrimdinyl, pyrrolidinyl,
pyr oI i di non@ 15pyrro| inyl, 2H pyrrolyl, pyrrolyl,

quidazol-(GyCy)- QKMIemLO-WB 4H- qui nol i zi nyl ,
qU|noxaI|n¥ gui nucl i di nyl, tetrahydrofuranyl,
t et¥ahy A8 %’bqw nol i nyl, tetrahydroquinolinyl,

t et3)ahy d(Gy-04) wWIenetai(mﬁbgplalapgmaowm
tetrahydropyrldlnyl tetrahydrot hi ophenyl, tetrazinyl,
tetsrazol"S’PZ 6H 1, 2, 5-t hi adi azi nyl, 1,2, 3-

th|7a}d| az |L|yl 1,2, 4-thiadiazolyl, 1,2,5-thiadiazolyl,
1, 3, 4- th| adi azoI ', thianthrenyl, 201, 2-thiazinyl,

1, S‘i)thl a(ﬁor@«l)-alky%etN{Ré@r%w 1, 3-thi azol yI

th| zoly thlazollnyl t hi enyl
t hi tany4 (%‘ﬂ aﬂﬁ i a%kﬁ t hi enooxazol yl,
t hiwnpoi n(cj)atzgl-amylerkm(ei)@ﬂghe t hi onor phol i nyl ,

th|o henol yl, thio t hi opyranyl
S s HARI L@ NRIST 15, 5t ri azi nyl

%122 tfbatégg"{ﬂ,am},fg%%ib b aZy yI 1,2, 4-triazolyl,

- tria ri azol yI and xanthenyl, and is
unsm)ust |-®m0@@4q>alkwene}qoﬂmeR1ey-R25t r i subst | t ut ed

i ndependent of one_anot her
covi) entl %&é-alkylezy (C3ﬁ4}5tb@}?roc¥ﬁlyl whg)'em heteacwlyl is ag-gefined

is 1) Byelosfns ah-etdtiutedor rano-, -Gk tricBbstkt&d Independently of one

another by R14, or

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

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

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

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

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

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

diaziridine, diazirine, dihydroimidazolone, dioxazole, dioxazine, 1,4-dioxine, dioxole,
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R3is 1) -(Ci1-C8)-alkyl, or 2)
-(C1-C8)-al kyl ene-C(0)-0-R16, R4 is 1) hydrogen

W@emai55022) - (C2-C6) - al kenyl ene-C(0) - 0- R16, RWEI/EP2008/004459

2008/ 155022PCT/ EP2008/ 004459443 3) - (Cl-C8)-al kyl or
4) hal ogen, A is selected from oxygen atom or N-OH,
Bis selected fromnitrogen atomor CH 5D isl)a

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

3) - (,Cidxélena | k3-diersarke, Rikén, ifdahds, agriazolipg, imidazolidine,

- ( Cl(r)n_i%%ﬁa%rlmoiﬂ\é! i(segtﬁi_agélg,Cfélétg)ig;éli%!niéyils&nigio%neR,ll&xazole, isoxazoline,
isoxazolidine, morpholine, 1,2-oxa-thiepane, 1,2-oxathiolane, 1,4-oxazepane, 1,2-
oxazine, 1,3-oxazine, 1,4-oxazine, oxazolone, oxazole, [1,3,4]oxathiazinane 3,3-
dioxide, oxaziridine, oxazolidinone, oxetan, oxirane, piperazine, piperidine, pyran,
pyrazine, pyrazole, pyrazoline, pyrazolidine, pyridazine, pyridine, pyridinone,
pyrimidine, pyrimidine-2,4-dione, pyrrole, pyrrolidine, pyrrolidinone, pyrroline,
tetrahydrofuran, tetrahydropyran, tetrahydropyridine, thiadiazine thiadiazole, 1,2-
thiazine, 1,3-thiazine, 1,4-thiazine, 1,3-thiazole, thiazole, thiazolidine, thiazoline, thienyl,
thietan, thiomorpholine, thiomorpholine 1,1-dioxide thiopyran, 1,2,3-triazine, 1,2,4-
triazine, 1,3,5-triazine, 1,2,3-triazole or 1,2,4-triazole, and wherein said carbon ring is
unsubstituted or substituted one, two, three or four times by R15,

R10, R11, R12 and R13 are independently of one another selected from
1) hydrogen atom,
2) -(C1-Cg)-alkyl or

3) -OH,

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

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

R16 is hydrogen atom or -(C1-Cg)-alkyl,
R17 is hydrogen atom or -(C1-Cg)-alkyl,
in all their stereoisomeric forms and mixtures thereof in any ratio, and their

physiologically tolerable salts.

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

furanyl, pyridyl or tetrahydropyranyl,
Eis 1) a covalent bond,
2) —NH-C(O)- or
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WO @842 al kyl ene- C(0) - 0- R16, 11)

6) -NO2, 157)-CN, 8) -(C0-C4)-al kyl ene-N(R16)-R17, 9)
-(C0-A4) - al kyl ene-C(0) -R16, 10)

- (Q0-A4) - al kyl ene- C(0) - N(RL6y5R17,
2012)-0-(C0-C4) - al kyl ene-C(0)-0-R16, 13)
-0-(C0-CA4) -al kyl ene-C(0)-N(R16) - R17 14)
-(C0-CA4) - al kyl ene- (C3-C15) - het erocycl yl, wherein
heterocyclyl is as defined above and is un-substituted
or nono-, di- or trisubstituted independently of one
anot her 3y Ri@&,C(O}-,

al kyl ene- (C3- C15) - het erocycl yl ,
vvher *n q&é%%@?%a?"‘ yl is as defined above and is
un-R3lsst it ut e@1eC4)rateybor di - or trisubstituted

o and B 1 o IGHAMEPhOKIE ot oms. whi ch they a1 o

attpeRed)t 0 AydogerPato! 7- nenbered carbon ring
sel ect ed from c cl op entiﬂ%c%cl ohexyl, cycl oheptyl,

30cycl opent erff y eperdp 08. di enyI cycl ohexenyl ,

cycl ohexa- 1, 3(04L(B4)55|ky| cycl ohexa- 1, 4- di enyl ,

cycl oheptenyl, cycl ohepta-1, 3-di enyl,

cych 5%&@31’0!!1@?3@%@/?‘0%‘3@? -Ohept a1, 3,5-trienyl,

ph@‘lé's-elel;te@! fdhPFiROFMeatord o2 CHI azepi ne, 1, 3-di azepi ne,

dla% pine, dia | rigdine, di azirine,

d| h@l:?ro da?SP¥IRt PANdxazol e, di oxazine, 1, 4-di oxi ne,

di oxol e,2) WO-20m8bd55022PCT/ EP2008/ 004459 44

1, 3-di ox0l enen 1, 3-di oxol ane, furan, im dazol e,

i mi dazol* ne, “r'nfdazol i di ne, inidazolidinone,

| S ORY)iRE7 R ER8 beDRBiatzidbémndentlylof ohdasitdriselected from

[ so*sazol | soxtazol i ne, isoxazolidine, norpholine,

oxa- r\yﬂl 8%?;1 8™ 1, 2- oxat hi ol ane, 1, 4- oxazepane, 1, 2-
oxa2)| ne,-(Q4-G4paledi ne, 1, 4- oxazi ne, oxazol one, oxazol e,
:g 4] 0% ﬁ%ﬂgeam nane 3, 3- 5di oxi de, oxaziridine,

oxa ol i di oxetan, oxirane, piperazine,

pi p8ri dichleringyr an, pyrazi ne, pyrazole, pyrazoline,
yrssszol 'lgbrr]% pyri dazi ne, pyridine, pyridinone,

pyri'm d| ne, pyrimdine-2,4-dione, pyrrole,

pyr&ol i dorE 1 %WWI%&QTB%» pyrroline,

tetJ/: hyd%(lﬁf uran, tetrahydropyran, tetrahydropyridine,

t hi a?dl az'fé t hi adi azol e, 1,2- t hi azi ne, 1, 3-thiazine,
1, 4g)t hi agNne, 1, 3-thiazole, thiazole, thiazolidine,

thi gzoli ﬂg t hi enyI , 10t hi etan, thi onorpholine,

t hi Onor pHoki ne 1, 1-di oxi de thiopyran, 1,2, 3-triazine,
1, 21(§ tei@zmie, 1,3,5-triazine, 1,2, 3-triazole or

trlazole and wherein said carbon ring is

unsUBstlﬂfPeg RIB: subst i t ut ed one, two, three or four

ti My by (Gg64)-#yleneRID)-NRR26)9Rt7, R13 are i ndependently
of one another selected from 1)hydrogen atom

152'}3)E:gI90@)1 G iaylene-Co9)- 9=R1|€R14 i s hal og(e)nCF-s()—L |\|(:)g
-cﬁﬂ%r 2’%%5?6%&(9@9% %‘@M& or (c1 c8)-al kyl,

- 0- (571 GB)(CalGgalkylett-piperidinglF8r - NO2, -CN or 20- NH2,
R16 i s hydrogen atom or -(Cl-C8)-alkyl,

R5 and R6 or R6 and R7 form togéther wuth)the atoms'which they are attached to a ring

selected from 1,4-dioxine or pyrrole,

R10, R11, R12 and R13 are independently of one another selected from
1) hydrogen atom or

2) -(C1-C4)-alkyl,

PCT/EP2008/004459
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R17 is hydrogen atomor -(Cl-C8)-alkyl, in all their
stereoi soneric fornms and m xtures thereof in any

wo 200805502and t hei r physi ol ogi cal ly tol erabl e saPCBHEPRBS/004459

3. A compound of fornula | asgglained in clains 1 or 2,
wherein R1 is 1)-(Cl-C4)-al kyl,
2)-(C0-C2)-al kyl ene- (C3-C6) -cycl oal kyl, wherein

cycl oal kyl is selected from

cycl opropyl, cyclobutyl, cyclopentyl or cycl ohexyl,
303) - (C0- C2) - al kyl ene- phenyl, or

4) Rms(ﬁwmgérkyﬂom-Mteg ealmlay\ki wher ei n het erocycl yl
is selected from anyl, pyridyl or

t et'?%'ydwefﬁy?%ﬁ';?m °"E<Q1s§f} a?"%val ent bond, 2)-NH C(0)-
i S |Rmégggrﬁ%@ﬁ%gﬁhggg€@aﬁ% %ﬁy rago %Q)thelr

drogen atom
2) - F{f@ilﬂ'e@):mb[lfk'ﬂaélﬁeﬁa@fw) -R16, 5R4 is 1) hydr ogen
atom 2) -ethenyl ene-C(0)-0-R16, or 3) -(C1-A4) - al kyl,
A is selected from oxy %en atom or

EpeHp Gi3net 1 @-? wheEsin sl)a

covmd snt.pmw 2) -C(0)- or 3) -CH2-, R5, R6, R7, R8
dFng are | t%%ogndently of one another selected from

1) hy & Sg&f®&t 152) - (Cl-C4)-al kyl , 3)-0-R16, 4)

chl R2 isndnydrioyer ataox, i ne,

R3is 1) -(C1-Cg4)-alkyl, or
2) -(C1-C4)-alkylene-C(O)-O-R186,
R4is 1) hydrogen atom or
2) -ethenylene-C(0)-0O-R16,
3) -(C1-Cg4)-alkyl,
Ais oxygen atom,
Bis nitrogen atom,
Dis acovalent bond,
R5, R6, R7, R8 and R9 are independently of one another selected from
1) hydrogen atom,
2) ~(C1-Cy)-alkyl,

3) -O-R16,

4) chlorine,

5) fluorine,

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

8) -CN,

9) -NH»,

10) -C(O)-R186,

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

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

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

14)  -O-(C4-Cy)-alkylene-C(O)-N(R16)-R17 or
15)  -O-(C4-Cy)-alkylene-piperidinyl, or
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6) -0- (Cl-C4)-al kyl ene-O-R16, 207)-NO2, 8) -CN, 9)
-NH2, 10) -C(0)-R16, 11) -C(0)- 0- RL6,

WQ2WRN502D- C4) - al kyl ene-C(0) - N(R16) - R17, 13) PCT/EP2008/004459

-0-(C1-4) - al kyl ene-C(0) - 0- R4, 14)

-0-(Cl1-C4) - al kyl ene-C(0) - N(R16) - R17, or 15)

-0-(C1-CA4) - al kyl ene-pi peridinyl, or R5 and

R6 or R6 and R7 formtogether with the atons which

they are attached to a ring 30sel ected from

1, 4-dioxine or pyrrole, R10, R11l, R12 and R13 are

i ndependlBA b R6 @ahd BT dorantopéteer with the bitathsfwhich they Anecattagiesal to a ring

gtog /%@@%O@/%&ESQ 46 R16 i s hydrogen atom

or RICRICAR1Z28nd/R13 %mdiam?ﬂ hydroggniatoggen at om or
((-ﬁ’r@é)hyéf'obe\!ﬂ\ atohﬂora -EDediky Shar eoi sonneric forms and
m xtures thereof In an atio, and their
phyI317odschgdrtogém ytotrontre(Qbe.qa) dglits. 5 4. A conpo_und of

in clains ei n i.S
- pHB ﬁb ﬁ’e'r S ege%{smﬁ?%rms 39d Rjxturgs fh%eﬁy@ﬁwg@ﬂoian%elr
10Rshysislogikallyddleab)e-salitky| , or
2)-(Cl-C4)-al kyl ene-C(0)-0-R16, R4 is 1)hydrogen atom

or 2) -ethenyl ene-C(0)-0-R16, 3) -(Cl-CA4)-alkyl,

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

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

1-[4-(3-Hydroxy-phenyl)-piperazin-1-yl]-2-(2-methyl-5-phenyl- 1H-pyrrol-3-yl)-ethane-
1,2-dione,
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15A i s oxygen atom isnitrogen atom is a covalent
bond, R5, R6, R7, R8 and R9 are independently of one

warp@shst2sel ected from 1) hydrogen atom PCT/EP2008/004459

202) - (Cl-C4)-al kyl, 3)-0-Rl16484) chlorine, 5)

fluorine, 6) -0-(Cl-C4)-al kyl ene- O R16, 257)-NO2, 8)

-CN, 9) -NH2, 10) -C(0)-R16, 11) -C(0)-0-R16,

3012) - (CO-C4) - al kyl ene-C(0) - N(R16) - R17, 13)

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

-0-(Cl1-C4) - al kyl ene-C(0) - N(R16) - R17 or 15)

- 0-1-@iIMéahyl-Saphenlylettepprg-Sril)el-(Byiethyglr4-mBlyl-piperazin-1-yl)-ethane-1,2-
2008/ 155022PCT/ EP2008/ 004459 47 R5 and R6 or R6 and R7
formtogether with the atons which they are attached

t o ‘al4r(i Hgndnttedtrirerazininyi-242dneshil-3erhenylyt-pysiok 3-yRethane-1,2-
Rlljjorf@l2 and R13 are each a hydrogen atom R16 I's

hydr 4g[en atom or - 4) - and 5R17 is dr oge
L iz (2 Meima phaty T PYI-E ) 2icxa Peetal sPetsapidl- banzonicie,

f orm (815CDifeitlyLpteshy - pReRRn-1-P]-2 03t reddyi- &ph&M1Htpﬁrrb| 3-yl)-ethane-
ﬁ%gl ogl cally tolerable salts. 5. A conpound of
for

as clainmed in clains 1 to 4, wherein the
C o Mp@uAdFlwairo-ploenyl)ipipetd¥in-1-g1]-2-(2-methyl-5-phenyl-1H-pyrrol-3-yl)-ethane-1,2-
(ﬁ thyl-5-phenyl-1H pyrrol -3-y1)-2-[4-(3-trifluoro
- phenyl) - pi perazi n-1-yl] - ethane-1, 2-di one,

1 (QMMétBﬂwoﬁhmV@m}ﬁer a3-pyi2oR-raethyl-b-phe - Theymsol-3 vl sthane-1,2-
a2| ,ng y1) et hane- 1, 2- d| one
hoxy- phen erazin-1- 2 met hy1- 5-

hen1y[f §,|q_%§-pr|ﬂ59rog1e§hy pt@n‘;{ @peia’zg 1 1%31(%-% hyl-5- pher¥yl 1H- perrol 3-
yl)-ethane-1,2-dione,

1-[4-(3,4-Difluoro-phenyl)-piperazin-1-yl]-2-(2-methyl-5-phenyl-1H-pyrrol-3-yl)-ethane-
1,2-dione,
1-(2,5-Dimethyl-1H-pyrrol-3-yl)-2-[4-(3-trifluoromethyl-phenyl)-piperazin-1-yl]-ethane-
1,2-dione,
1-(2-Methyl-5-phenyl-1H-pyrrol-3-yl)-2-[4-(3-trifluoromethyl-phenyl)-piperazin-1-yl]-
ethane-1,2-dione 1-oxime,
1-(2-Methyl-5-phenyl-1H-pyrrol-3-yl)-2-[4-(4-nitro-3-trifluoromethyl-phenyl)-piperazin-1-
yl]-ethane-1,2-dione,
1-[4-(3-Chloro-4-fluoro-phenyl)-piperazin-1-yl]-2-(2-methy!-5-phenyl-1H-pyrrol-3-yl)-
ethane-1,2-dione, .
1-[4-(2,3-Dihydro-benzo[1,4]dioxin-6-yl)-piperazin-1-yi]-2-(2-methyl-5-phenyl-1H-pyrrol-
3-yl)-ethane-1,2-dione,
3-(3-{2-Ox0-2-[4-(3-trifluoromethyl-phenyl)-piperazin-1-yl]-acetyl}-5-phenyl-1H-pyrrol-2-
yl)-propionic acid,
2-(34{4-[2-(2-Methyl-5-phenyl-1H-pyrrol-3-yl}-2-oxo-acetyl]-piperazin-1-yl}-phenoxy)-
acetamide,
(3-{4-[2-(2-Methyl-5-phenyl-1H-pyrrol-3-yl)-2-oxo-acetyl]-piperazin-1-yl}-phenoxy)-
acetic acid ethyl! ester,
1-(2-Methyl-5-phenyl-1H-pyrrol-3-yl)-2-{4-[3-(2-iperidin-1-yl-ethoxy)--phenyl]-iperazin-1-
yl}-ethane-1,2-dione,
1-{4-[3-(2-Methoxy-ethoxy)-phenyl]-piperazin-1-yl}-2-(2-methyl-5-phenyl-1H-pyrrol-3-yl)-
ethane-1,2-dione,
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144- ( 3- Chl or o- phenyl) - pi perazi n-1-y1] - 2- ( 2- et hyl - 5- ph
enyl-1H pyrrol -3-yl)-et hane-1, 2- di one,

wazeps(1gs0ehl or o- phenyl) - pi per azi n- 1- y1] - 2- ( 2- nepdIyLPHO 04459

enyl - 1H-pyrrol - 3-y1) - et hane- kg2- di one,

20144- ( 3- Met hyl - pheny1l) - pi perazi n-1-y1] - 2- ( 2- et hyl - 5-

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

1-[4-(4-Trifluoronethyl - phenyl)-pi perazin-1-y1]-2-(2-m

et hyl- 5- phenyl - 1H pyrrol - 3-y1) - et hane-1, 2-di one,

1-[ 4- (4- Met hoxy- phenyl) - pi perazi n-1-y1] - 2-(2-nmet hyl- 5-

pheh[ﬂMéﬂinW(tetcdhy&owll)arm-hla}nE-pyﬁBIB—ﬁ]—Zi-’[@(Betriﬂuoromethyl-phenyl)-

i perazin-1-y1]-2-(2-nethyl-5-p

ﬁéréﬁqﬁr]yethﬁge'n%’)oe ‘hane- 1, 2- di one,

1 [31r{4( 2- (Ziweﬁhxir58=henylf1I—lnwr@héwhﬂoxg;mntyﬂptpprqz@r‘azl}-herlzogt acid

1] '&h&l%‘st@ﬁt hy1-5- phenyl- 1H pyrrol 3-y1) - et hane- 1, 2- di on

e, . .
3011-{uMetbylA-pheswl- Hi-BY A SnyP13-(bmdelylpipgsidin- 171 -ethape1 edigpe,
1- hepiretyils-gherh i M - - affRrorchet Aé -1-yl)-
y 1-] @ ﬁylgl I(%hlrtsanlfo -gkrénﬁ?»zpﬁdgr a2|rr1 1l-y h)d-'p rW(I plpe”tdlr?y &
%ﬂ%ﬁy 9By rrol - 3-y1) - et hanel, 2- di one
1 [ 12 Rlethyics-pheny bTie pyrtdl-3p) B 4aBi metheoxy Idheyl)- Epenih Y41 Bthane-1,2-
' WO

(g%i%ll—l- pyrrol -3-yl)-ethane- 351, 2-di one,
200 5022PCT/ EP2008/ 004459 48

1- (‘RiMBtAino-Bhemrajreridin- pyl-2-¢2-methylt-pherlyB1 wyigit3-yi)-ethane-1,2-
ol ydisy perazin-1-yl)-et hane-1, 2- dione,

1[4 (1H- 1 ndol-4-y1)- |pera2|n1 y1] - 2- (2- met hy1l- 5- phe

nyl 3- ﬁ]l-lzrﬁ"M%'l‘yJé %hfﬁ‘)l"é rel-3- yQZ qj(p@ﬁ@tyl] piperidin-4-yl}-benzonitrile,
54 4-f2- (éiﬁéﬂhﬂ-ﬁéﬁhe@l-ﬂhﬁSWrbf-ﬂhh-Qbe@cet@l‘] Yibkridin-@X0-ReL6iY acid

"B g gl n- 1-yl1}-benzonitril
1 [ IF B net hyl - pheny1) - pi peraZ| n-1-y1] - 2- (2-met hyl
-5- phe(ﬁy&embl-ppymwmlpéhd}nl‘)-yl?ﬂha-melhyl?_-é{;bhmwnH -pyrrol-3-yl)-ethane-1,2-
1- [é} n(e:% FI uor o- phenyl ) - pi perazi n-1-y1]-2-(2-nmet hyl-5-p
heny o1 pyrrol -3-y1)-et hane-1, 2- di one,
1011-[44(4(@%@-6rrdfq3ﬁaﬁ'yllplpsﬂ®eﬂ&'i]r%@im?tm}'lﬁpf(ezylrfé'l pyriol-§-=yl)-
pheaya’lﬁel{—b_gw,gol 3-yl) - et hane-1, 2- dione,

trifl uoronet h%(& 2henyl i perazin-1-y1l

2. E32{1n[3t(%3949“5'| Brp@ﬁsm W'FPVH)‘?I' <pXo- acety -piperidin-4-yl}- benzc]ch acid,
yl) ‘r-[i‘lt-(han@hdxy%edt@m%lpendm 1-yl]-2-(2-methyl-5-phenyl-1H-pyrrol-3-yl)-ethane-
gB 4-Di fl uor o- phenyl) - pi perazi n-1-yl1]-2-(2-nethyl
)}7 1H pyrrol -3-yl) - et hane- 151, 2-di one,
1 (12[45(4£Bi|urm¢-b9dzoj(l)+ppvprld|041-){{;]-%;(2}m2m3ﬂ-5(-[34anyli-fH-pyrrab-ﬁB{l)kqtlhaneJ,2-

pr@%) pi perazin-1-yli-ethanel, 2-di one,
1-5-phenyl-1H pyrrol -3-y1l)-244-(3-trifluorom

et hw @ '9'1|9>mph€1@é¥|hE'Pﬁailn5ﬁ1)]lL2 - Reife-SrotEngt tireyrrol-3-yl)-ethane-
%O?(Q-g%ne hy1- h 1-1H- I 1) - 244- (4-ni 3
tri¥ fm'r\és{l@%almpzosne ilsiln pﬁé Eggﬁnﬁthify 5- 2>henyl-1_ Is-p}rrr]clnl-%[y?)_-eti\aneJ 2-
yl]dn@t&ane 1, 2-di one,
1-[4:( ro-4- Iuor zin
R L T e e S M T S
1 [dler€2, 3- Di  hydr o- benzo[ 1, 4] di oxi
i -
3 Gl ga]()s éa'{ﬁ;g b%ﬁizd}g 5 ?éHz.r?’l (2B H-B-pRBEIN fi=py o PY.SH 2thane-1,2
ione,
1-(2-Methyl-5-phenyl-1H-pyrrol-3-yl)-2-[4-(4-trifluoromethyl-benzoyl)-piperidin-1-yl]-
ethane-1,2-dione,
1-[4-(3-Methyl-benzoyl)-piperidin-1-yl]-2-(2-methy!-5-phenyl- 1H-pyrrol-3-yi)-ethane-1,2-
dione,
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3-(3-{2-0x0-244-(3-trifluoronethyl-phenyl)-piperazin-1
-yli-acetyl}-5-phenyl -1H pyrrol -2- yl)-propionic acid,

WQ@2(08A§32F 2- ( 2- Met hyl - 5- phenyl - 1H pyrr ol - 3- y1) PRF/BRIBOFGI4459

etyl] - pi perazi n-1-yl1} - phenoxgy- acetam de,

30(3-{442-(2- Met hyl-5-phenyl-1H pyrrol - 3-y1) - 2- oxo- ace

tyl]-pi perazi n-1-yl}-phenoxy)- acetic acid ethyl

ester,

1- (2- Met hyl-5- phenyl- 1H pyrrol -3-y1)-2-{443-(2-i peridi

n- 1-yl - et hoxy) - - phenyl Fi per azi n- 1-

y 1}1-git (@ eBremit-b2nztiy)méperidin-1-yl]-2-(2-methyl-5-phenyl-1H-pyrrol-3-yl)-ethane-1,2-

1- {dAf 3- ( 2- Met hoxy- et hoxy) - phenyl ] - pi perazi n-1-y1}-2-(

2- BT M yl - 5- phenyl- 1H pyrrol - 3-y1) - 35et hane- 1, 2-di one,

VIO BBOB/QtES022 ROV BiRR0 08/ 0012 6omatyl-5-phenyl-1H-pyrrol-3-yl)-ethane-1,2-

1- [Fofet hyl-5-(tetr ahydr 0- pyr an 4-y1)-1H pyrrol - 3-y1] -

244- 23 trifluorone ) )

pl p% 2Methyld wr‘du\e@ Mlaﬁ-bpyf’roi-ﬁdﬁl 021@’-(3-tnfluoromethyl—phenyl)—plperazm—1-yI]-
3- {Akatrel R2-MRNBY 1- 5- phenyl- 1H pyrrol - 3- yl) 2- oxo-acetyl

L PR H b ot T Sunfey 35 BB Sy ppe reinsragin-1-vl-

er i alhanelt, 2-tonet hane- 1, 2- di one,

1- ot %7;? Mﬁ-h&“é 1 {ZPJI;(FSJ @%/[JI é% 't_li'f@woﬁj%thy?{) é'r&g%%%% 31 * gllfakéfﬂf ?Impyrrole-

1- (zzcamxyyqa@ piheregter1H pyrrol - 3-y1) - 244- ( 3- net hoxy- ph

eny31§ D‘%&F‘t}vl '4d{'2rbx3 M4 J(3 %f‘ﬁ@%%e]chy? phéﬂy?%%erazm -1- ylg acetyl}51 H-pyrrole-
10144 & no- phenyl) - pi peridin-1 2

hendraaBxyYPy 99! - 3- y1) - et hane- 1, 2- d| one,
3 {[@ﬂ@ﬂ(rﬂetthbxazqhemymu&ﬂdnﬁwyr-Meﬁn Spbrazih-0yP-ad&t@}-YH-pyrrole-

L P ESbosh g Heat R BSIE, o1 -5 y1) - 2- oxo- acet vl

Fpl pex [HE{B@hlbrgki}flubr@mnw? piperazimet fily2-ossaatyl)-3,5-dimethyl-TH-pyrrole-
114 8Bl O BARDY el pSR4l - 1-y1] - 2 (2 methy1-5-p

' 2- di one,
1- [44:{26[4 (ﬁqmmrwyssnfmqn@twr@hm) =RipeseFn- ahyﬂ-2ioxyﬂcelzl}{3zﬁ digethyl-
t hyf- rﬂj’@m(:&rblak&l@)éh&q#uré’ny l)netr%fi fbﬂﬂ&e 1, 2-di one,

3-(142- X rroI 3-'y1)- 2- oxo- acetg
]- pé} i?é[f‘u(ﬂn%'%O §il}lﬂlﬁ&% ¥ pg%r?)r(lé -piperazin-1-yl]-2-oxo-acetyl}-3,5-dimethyl-
201+|-i Byrtdle- %hMXchbeﬂz:@gﬂ&broﬁylmethyldarﬂdd, y1]-2-(2-methyl

R B iR et PR dreraz 19 o ape iy £ timety
pheﬂjl-myrrldlé pyrarbokylig ayitl )prefyleands, 1, 2- d| one,

£ [ﬁ* #—Cﬁfﬁ%h?l?gmt}%%ﬁg %lg@ﬂﬁglﬁgaﬁfé%?;d-y%tﬂ}% é—%’nﬁ@wu il-l-pyrrole-
1- [ cq@ﬂww@%mwmet Hg8tdedi n- 1- y1] - 2- ( 2- met hy1- 5-

phaﬂwl[ﬂj(k*dﬁ)(fré Bhendt) )Hﬁe‘r@iirh@-‘?ﬁ-?]oxg acgﬂy?-@f!i-dlmethyl 1H-pyrrole-2-
benz pi peridin-1 met hy1- 5-

oA A EPRPYATIdE hane. 1 5. di one.
30%44-{2—[@34mldnotb-tl:ﬁfmmﬂhyl-phW)aipdnaﬂ% ¥-Y1]-220x0Zcanti3ysldimethyl-

- ]1- rro L one,
1?(ﬁﬁlﬂr{%%%rb%yhc%Eﬁihr%mh?-gﬁn %yﬁﬁm 5944 (4-trifluorom

et h3sb-DireethPi{R-qxo12elf(Stnflugroprethyl-phdraheiperazirdi -piivacetyl}-1H-pyrrole-

1- [AzL BaVRL byd B Zd) - pi peridin-1-y1]-2- (2-rrethy1-5-
eng/lr ?L)Ilyl-ﬁ rro g et hane- 1, 2- 35di on
Dlmethy|-4-{2 0X0-2- 4 trlfluoromethyl phenyl)- plperazm -1-yl]-acetyl}-1H-pyrrole-

2-carboxylic acid (furan-2-ylmethyl)-amide,
4-{2-[4-(3-Chloro-phenyl)-piperazin-1-yl]-2-oxo-acetyl}-3,5-dimethyl-1H-pyrrole-2-
carboxylic acid (furan-2-ylmethyl)-amide,
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WD 2008/ 155022PCT/ EP2008/ 004459 50
1-[4-(4-Brono- benzoyl) - pi peridin-1-yl1l]-2-(2-nmethyl-5-p

wemwgassbee pyrrol - 3-yl) - et hane-1, 2- di one, PCT/EP2008/004459

1-[4-(3-Cnhl oro-benzoyl) - pi peghdi n- 1-y1] - 2- (2- met hy1- 5-
phenyl- 1H pyrrol -3-y1) - et hane-1, 2- di one,

51- (2- Met hyl-5-pyridin-2-yl-1H pyrrol -3-yl)-244-(3-tri

f I uor onet hyl - phenyl ) - pi perazi n-1-yl1] -

et hane- 1, 2- di one,

1-(2-Met hyl-5-pyridin-3-yl-1Hpyrrol -3-y1)-2-[4-(3-tri
fl u@{Z;[ﬁ(Bk&IIorp-lpeaw])}pl;pnraam-&a/i]m-dxo)ab]etyl} 3,5-dimethyl-1H-pyrrole-2-

eth
D@aqg?&h% i&%%g 8ylﬂejfhy M del“ £ uor onet hyl - phenyl ) - pi p
er a‘z-(4°:any>13 methot-§-pheryH! b;nyrrglr?eyl) 208 (tafl bspethil-phenyl)-piperazin-

Sty sﬁsﬁé -1, 23ione,
2- 0X0 3 trifluoronethyl -
per(§213 (- J\&&tfgbi-%-{a@é?ﬁi@ lggrPmsthebrheryliraiRgIaz- bl@?/acety'} 2-phenyl-

[(31@ rmtwuy ic id@hyd ebtér, o8- trlfluororrethyl phenyl

)BTl {o"i‘éﬁfl%i%-tr%sqp tolnyhhgngipperad - acEity 2 preny

| or tH4yrrdlBoyeadphlie ayk) - pi per azi
n-1-yl] - 2-oxo-acetyl}-3, 5-di net hyl- 1H pyrrol e-
2-carboxylic acid (furan-2-yl nethyl)-am de,

. 4- { R procgss fohthe posr@ration fof aoeropatndyof fquhelay lap clainprstinzlaim 1 to 5,

- Y i b SorApSTRE Y fhrmula 1l with d of formula Ill
11y SRS b R P ety ¢ ;am“a
n-1

4-{244- (4- CRU4Ort:3- @pufl uor onet h'§/l2 hen§!3 - BPper

201 1p_ boxgh)c acid HN (1)
cycl opr opy,ll
4-{244- R4 Chl -3-trifluoronet hyliphenyd ) - Righer aman- 1

-y1] - 2- oxo-acety1}-3, 5-d

i meibiwhichithgresidoeeR2-RaMbR¢ RS, REiRT. B8ORSy IRIGI Bl R12, R13, A B,
4- {6%4 }a@tﬂe%@an%f{s |rgd?éa?eoqh?&%)a Ip' perazi

n- -y 0X0- acet fy

5- dtorgiera/aampqupg pffermeida berr boxyl i ¢ aci d

CyCJeaarn@@yéo?f&Jobb{& ofeBintlfa |v2»5|ﬂfé éorhfound offbrmula v

| or o- phenyl) -pl}gerazm 1- y - 2- 0X0: acetyl}- 3, 5-di net hy

| - 1H pyrrol e- 2- Pc i d ¢gyctl opropyl am de,

REzi V)- y1] - 2RdgoGa (V)

1H pyrrpte<2- carboxylic acid

hy R1-1am1de,R9 R8

-4-{2-0x0-244-(3-trifluoronethyl -phenyl) -

I perazin-1-yl]-acetyl}-1H pyrrol e- 302-carboxylic acid

pr oipywhinhitoeeres@iyes R2, R3, R4, RS, R6, R7, R8, R9, R10, R11, R12, R13, A; Band D

r

per aé;)?ﬁt]th%/ﬂ'le |§§ |9¢%ﬁgal%d &A‘o!nﬁ.pgr Iglbfé g g?@%&h? ECB g%%]gnd 2 is an

( f uaraino 2t l;yyqﬁ@thgrpyp debe a compound of formula I

4-{244- ( 3- Chl or o- phenyl ) - pi per azi

n-1-y1]-2-oxo-acetyl}-3, 5-di nethy yrrole-2- ] _
p?ttpnapéqsgfr?tpu rcapls@ nwoﬁgpﬂryp?ungrﬂf gqémula\}\ﬁs claimed in claims 1

200t8/51SW%MﬂtEB%O&&éﬂaéléigrréiand

{244- Chl or,0- erazin-1-yl]-2-o0x0-acetyl) .
o & TR RcoHEL Ay rpreh Deh g PRy ohicoref 87B88) dbchaimat
cycdR@pPapydpmtetbahyé (Ia’wgcwn) tirofiban (Aggrastat), roxifiban, lotrafiban, orbofiban,
5- phenyl - 1H pyrrol - 3-y1) - 2- [4 (3-t
r| £ %%ﬁ%r%eﬁ%fﬁéh - pi perazi nl-yl ] -ethane-1, 2-di one
a thrombin |nh|b|tor such as xnmelagatran dabigatran or etexilate,
5(E) 3-(5-Met hyl -4-{2-o0xo0-2-[4-(3-trifluoronethyl-phen
yl) - pi perazi n-1-yl]-acetyll-2-phenyl -
1H pyrrol -3-yl)-acrylic acid nethyl ester, or
(E)-3-(5-Methyl -4-{2-0x0-2-[4-(3-trifluoronethyl -pheny
| ) - pi perazi n-1-yl1]-acetyl }-2-phenyl 1H pyrrol -3-yl)-acr
ylic acid. 106. A process for the preparation of a
conpound of formul a | as cl ai rred |n cl a|m1 to 5

o o . o o Y 4 r I T
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R8 in which the residues R1, R2, R3, R4, R5, R6, R7/,
R8, RO, R10, Rl11l, Rl12, R13, A B, D and E have the

wore@nilsays2 i ndi cated in formula I, 15to give a POIPP2Ng004459

of formula | or reacting a cgppound of fornmula IV with
a conpound of formula V R12R13 R5 40 N) (B-DR7 (I1V) (
R11 R1I0 RO R3 in which the residues R2, R3, R4, R5,
R6, R7, R8, R9, R10, Rl1l1, R12, R13, A, B and D have
the nmeanings indicated in formula |, GL is a
carboxylic acid group and & is an 20am no or hydroxyl
gr oalfactor Xa dnhibétoq sacdmaxoatadixabar, tivarakabah, apiXabab, id@parotux or
prefgﬁé%ta}ig& consi sting of a conpound of formula I as
clarmed 1n'¢laims 1 to 5 a pharmaceutically
acczperabhe carrier and a fibrinogen-receptor
ant gy Yeh Al I el At b body
s T e L A L
ti rdPiMan (Aggrastat), roxifiban, |otrafiban,
or bofi ban, sibrafiban or xem | ofiban, a thronmbin
i nhj bi t or sy h as xi nel agatran, dabigatran or

Y84/ 155022PCT/ EP2008/ 004459 52 a
factor Xa inhibitoR12suchRa8 ®Rmm xaR@én, rivaroxaban,
api xaban, idqupabi nux fondapayingx, a heparin, a
l o Dl gcul ag-wenght Aepaxin xaparin or
da}NFgBarEl sasprriNp. 8BA Q5 ormula I,
0 R3 (1)

R3

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

physiologically tolerable salts for use in treating abnormal thrombus formation, acute
myocardial infarction, unstable angina, thromboembolism, acute vessel closure
associated with thrombolytic therapy or percutaneous 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, maintenance of vascular access patency in long-term
hemodialysis patients, pathologic thrombus formation occurring in the veins of the lower
extremities following abdominal, knee or hip surgery, pathologic thrombus formation
occeurring 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; or treatment or prophylaxis of coronary heart disease, myocardial
infarction, angina pectoris, vascular restenosis, restenosis following angioplasty, adult
respiratory distress syndrome, multi-organ failure and disseminated intravascular
clotting disorder, or treatment or prohylaxis of deep vein and proximal vein thrombosis,
which can occur following surgery, wherein
R1is 1) hydrogen atom,

2) -(C1-Cg)-alkyl,

3) -(Co-C4)-alkylene-(C3-Cg)-cycloalkyl, wherein cycloalkyl is unsubstituted

or mono-, di- or trisubstituted independently of one another by halogen,
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in all their stereoisonneric fornms and m xtures
thereof in any ratio, and their 10physiologically

wo edoensdobe salts for use in treating abnornal PeT/BPOS004459

formati on, acute nyocardial ggfarction, unstable

angi na, thronboenbolism acute vessel closure

associated with thronbol ytic therapy or percutaneous
transl um nal coronary angi opl asty, transient ischemc
attacks, stroke, intermttent claudication or bypass
grafting of the coronary or peripheral arteries,

vessel 4m nalCorly)rathylend-(Cg-€3lpanyl asd whereinldsyl ds ansabstituted or
or venous angi opl asty, maintenance of vascul ar access

pat ency ’?91‘°r'd’h'd’-’l"§t“n¥tﬁ¥éﬁ%H‘Pﬁ?%?%ﬂyﬁéﬂ‘% Apther iR i ¢

t hr onbuss) f or AEHCY)-alkyRHEhietegodyBlylt WReréidi Hater6dyclyhie maPo®F bicyclic
extremties foll ow ng abdom nal, knee or hip surgery,
pat hol odiné cOMRBRBI 18 HRBATPeMaters @NE Mhgraimone R mye ﬁgthe rng
of the lamwrh afrhd &8irépiasedity!1l V8 614 RAIEGEIORRI chokdfon? Attogen,
hi p sur%e{f%, a risk of pul nonary thronboenbolism or

di ssem HtEP 8 ¢ i ntravascul ar 20coagul at opat hy
OCCUrri ragdiwnersirssaid héte®y gdy issurdubstinges eprhom- sdiosririsubstituted
certain.viral .infection [ er, or treatnent or

pr ophyl é@(dlegg% engﬁgfgonngraf%hhgépfﬁgl’sease, myocar di al

i nflaisct i1dn, aregvaientpend.ori s, vascul ar restenosi s,

rest enoszi)s fgw_@(\'bpg)rangi opl asty, adult respiratory

di stress syndrone, nulti-organ failure and

di ssemi it ed-P%Phvascul ar clotting disorder, or

treRdgeny or hpdrgggﬂ aginorof deep vein and proxi mal vein

t hronbosls, 2 h can occur follow ng surgery,
wher ein 2 iﬁ%ﬂ'&xﬁen atom 2) -(G-C8)-alkyl, 3)

- (@3 A nal kyegnss) &gr, CB) - cycl oal kyl, wherein
cycl oal kyl is unsubstituted or nono-, di- or
tri substd)t ut e€Fsi adependent | y of one anot her by

hal ogen,3y WO_ 20048/ LhSRAL! g_gag{g)S/ 004459 53
4) - ( C0- d)-al@%éﬁ-ﬁ?%-g@f -aryl', and wherein aryl is
unskbist i1) ut edydsogamoatom, di - or tri substituted

i ndependent | y,~Qf~ Qr not her by R15, or
5) - ( C0- )-al(lgalceaﬁgﬁwgt erocyclyl, wherein heterocyclyl

IS nmono 3pr biCyald)alkylene-C(O)-OsRtb, contains 3 to 15 ring
carbon atons and wherein one or nore of the ring

Scar bon4étonﬁ?ﬁr%)@éﬁpﬂﬁ'&cﬂ)‘%ﬁ@; 3 or 4 heteroatons
chosen f550m qb%[%gggdoac,wkf&b)_@ﬂ%wen, and wherein
ycryl i

said hetéroc unsubstituted or nono-, di- or
tri subst)t ut balogerdependent |y of one another by R14; E

B i A Ao LI S L
1) -B EseltegieddiorymitrogesatorcegCHor
3) - fs1- G8) - abkylHaRb6hE) - 0- R16, R4 is 1) hydrogen atom
2) —C(O)- or
3) —CHo-,
R5, R6, R7, R8 and R9 are independently of one another selected from
1) hydrogen atom,
2) -(C1-Cg)-alkyl, wherein alkyl is unsubstituted or mono-, di- or trisubstituted
independently of one another by halogen,
3) -(Cp-C4)-alkylene-O-R16,
4) halogen,
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2) -(C1-C8)-al kyl, 3) -(C1-C8)-al kyl ene-C(0)-0-R16,
204) - (C2- C6) - al kenyl ene-C(0) - 0-R16, 5)

w0 ¢@8AS®?2 cycl oal kyl - C(0)-0-R16, or 6)hal ogenPCHEPR08/004459

sel ected from oxygen atom or gh OH, Bis
sel ected fromnitrogen atomor CH 25D isl)a coval ent
bond, 2) -C(0)- or 3) -C H2-, R5, R6, R/, R8 and RO
are i ndependently of one another selected from

1) hydrogen atom 302)-(Cl-C8)-al kyl, wherein alkyl is
unsubstituted or nmono-, di- or trisubstituted

i nds)pend-wé Cy)-alkylereeOg09i0Halkpigndrdl-RUE N,
é} -al kyl ene- O- R16, 4) hal ogen, WO
200 /1550'@2PCT/ EP2008/ 004459 54 5)
(q)5 C4) ~fl kyl ene-0- (C1-C8) - al kyl ene- O R16, 6) -NO2,
g (C0-CA4) - al kyl ene- N(R16) - R17,
59) 8)(co Ca)l iyleneeN®16)-RR1.6, 10)

6, 11)
-((29 % e %ggo)% 6) - R17 12)
'0 @0 C‘ﬂ% g fukpo-C(O)oRIBLE, 13)
§1 C& al kyl ene- C(0) - N(R16) - R17 |
1013 ( @3@)4)@"%%969 JINSRIBBI Z.het er ocycl yl, wherein

het ggocy or nono-, di- or
trli{?bstlt 0 d(%l‘%ﬂg’epg?o(ﬁ%qjy of one anot her by R14, or
15) 18- ( CO-(CH)C plakylersac(OLRRIE}R et er ocycl yI V\/ner ein

heterocyclyl is un- substituted or

tr1 WbsGuePivRnesEaders 1h9feéqcyﬁlwewa%'f‘ﬁ@?erwcwa“"éPbst'tuted

15R5
i ¢ ha? %é?g’é’?ré dgt@r g%ﬂb%quté@ﬂ'ﬂ%ﬁe%ggﬁtﬂeorf oM\é Bﬁbtﬁlﬂ%lyéﬁﬂw%r

car B®n rPri§o- %@*‘%’Ieﬁeé%@16)1?%6'@0)‘(1'%9"’”959”&F‘%tﬁﬁ-‘tcy@Y' Is un-
partiall bg{ﬂ&é@ uf ﬁ%ﬁcg @[ éﬁédbrsﬁth%g’m&%heﬁ%ongbp&e%%ther by R14,

two or three o car bo
repl acedrby heteroatoms such as nitrogen, oxygen or

sul RBYrq RARF R%ﬁ& R7Forfiodethdl REthE bfdehs whitHHH §Fe' ditdtiRgd to a 5-,
or g-uotl)'S?t- :ntel#bgredocgsbontr}ag: wlgehrglﬁ esa%rca];b%% rrnnE; Ilsrraergma%{ ic, partially
unsaturated or saturated, or in which one, two or three of the 5 to 7 ring carbon atoms
are replaced by heteroatoms such as nitrogen, oxygen or sulphur, and wherein said
carbon ring is unsubstituted or substituted one, two, three or four times by R15,
R10, R11, R12 and R13 are independently of one another selected from
1) hydrogen atom,
2) -(C1-Cg)-alkyl ,
3) =0 or
4) -OH,
R14 is halogen, -OH, =0, -(C1-Cg)-alkyl, -O-(C1-Cg)-alkyl, -CF3, -O-CF3, -NO3, -CN
or -NHo,
R15 is halogen, -OH, -(C4-Cg)-alkyl, -O-(C1-Cg)-alkyl, -CF3, -O-CF3, -NO2, -CN,
-C(O)OH, -C(0)0-(C1-Cg)-alkyl, -C(O)NH, or -NHp,
R16 is hydrogen atom, -(C4-Cg)-alkyl or -(Cq-C4)-alkylene-(C3-Cg)-cycloalkyi,
R17 is hydrogen atom or -(C1-Cg)-alkyl, or
R17 and R16 form together with the nitrogen atom to which they are attached a 5-, 6- or
7- membered carbon ring, wherein said carbon ring is unsaturated or saturated, or in

which one, two or three of the 5 to 7 ring carbon atoms are replaced by heteroatoms
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20R10, R11, R12 and R13 are independently of one
anot her selected from1l) hydrogen atom 2)

WO ¢@8ASP2 al kyl , 3) =0 or 4) -OH, 25R14 i s haPOUEP2008/004459

-OH, =0, -(Cl1-C8)-alkyl, -0-4£i-C8)-alkyl, -CF3,

-0-CF3, -NO2, -CN or -N H2, R15 is hal ogen, -OH,
-(G-C8)-alkyl, -0-(C1-C8)-al kyl, -CF3, -0-CF3, -N,

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

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

-(C0-CA4) - al kyl ene- (C3-C8) -cycl oal kyl, 30R17 is

hy duetgahnitbgen, 6xygeh OF smﬂ?ﬂ')u'r,aédﬂ}&lllherellﬁ s&id ¢arod rik. B Uneutwstituted or

h h whi ch th
;?t g%ﬂ@ﬂe orge h}'% g'%to%%gh{g t?yn% %ar bloﬁ rltngy \%:r ein

said carbon ring is unsaturated or saturated, or in

. Whigl QBGs Eéf\ﬁp&fngtogfo udf ab Iaﬁln$eot|9\%é'nﬁ .Br\ghé\ré‘iﬁbon

atons are replace et eroatons
20(?31/I§55D22P¢¢n19829t58l/ 004459 55 such as mtrogen

COLSEn 2 AR IS AL AR St g o

t: mes gyydﬁs&opw J&l@buﬂﬁecy@fopantwpmmheﬁw nyloﬁ@;ﬁtmdraydlocﬁzﬂjl and is
clained |

2) - (CO- 623“*’8{'%{?5185 @0('873 db§5 tr'&%ﬁtlggﬁcﬁ%?épe\l\ﬂgﬁ SR b rother by

cycl oal kglbgers sel ected from cycl opropyl, cycl obutyl

cycl opentyl enty I t

oY e IR G SRR b Pl U R BLocom

i ndepengheriyi, yhaptithgnsipleenglyh éndabyl, drdthrgige fiuorenyl and is unsubstltuted or
103) - ( ) -8l I Leid}zar

i s sel ggr} 981 f:l? OM‘ ﬁ&?ltl.ﬁgasmg%tﬁé)nﬁg{twob ﬁﬁgno\meg b9 F\nIS

i ndanyl 4) ant ﬂemcwalkf/lleu@hehe;ﬂcydﬁdwmeselnrh\gwmclvlus gelegted from

anot her SEPRE &g B S0 REFREEN 1 ool
wher ei nahaﬁeez:om;azblyl az&psed!e@ememéplovh aastididylngdirjdinyl,
8-aza- b' F%igrbfralgng)ﬁ lf%ngf}f%ga;}'w%b’ enz%ﬁf%fu ﬂyleo zothiophenyl, benzoxazolyt,

1Hpyrro enzi m dazoly
azaspi r beezhiazdlyl, t&ﬁétﬂazg}yl be@z’@fra{quﬁwenmggxa‘zpldl, bgnzisothiazolyl,

benzi m @%@&d{,h mﬁeﬁﬁﬂwmbonm%mr@f Hﬁr@ﬁﬁéhyl cinnolinyl,
benzot hi o y benzoxazol {pZInZt hi azol P’

bnzt 11 A5Gy HroChERPY et CRI DR =BG Sereast gloraziny. 1.3
benzi S_OHI?I:b(ﬂZQJIyi 3- d@&blbmﬁ(ﬂ &-Hloxd[aﬂ-qafah'miyy IBH-1,5,2-dithiazinyl,
car bol i :a%le(wloﬁu [? :%qﬁ té/t fhggra uhandp¥uran (;Prg%riym'rjmdazohdmyl

decahyd b drany
di Oxazollrylhazodinijmmwwm 1H"'ﬁaZQ@ld|ndalmwam¢bllzmyl indolyl, 3H-indolyl,
1,3-dio 5 v -
6H 1, 5, @b@ﬁ%ﬁ)lualiazrfyl %Ogh%%% Rofit 2R, M Ao, iscindolyl, isoquinoliny
di hydr OKQﬁ”émda}OM)éFQtﬁﬁwylolﬁgth@ﬁ%duny{: isetkiazplinyl, isoxazolyl,
];_E{ aZgnyéoraﬁ_d‘m)d aé’@Jak&iidW| 2- '$Cm3§’@lﬁﬂ| Iké'lb(dlperbimyfu an&pbidlinyl,

i ndazo

3Hi nd o|n§P*¥‘L¥rQB‘,¥Eﬁ&%FXA’%{ﬁ%“'"Q“Q@ Cq%glﬁﬁ%g1 ‘P &% -oxadiazolyl, 1,2,4-

i soi ndamécyézolyl Sich, Brdoddiavply), 1I,$4)—bmiﬂdzyblyl 1l$muhuepényny1l 2-
(benzim d ) o thi I (i :

i sot hi azo?zj}ﬁ%| %yl ! gcg’%%éz% ﬁﬁ g@" o@g;ﬁ %a%}”,ymw&azmyl,

i soxazolox@hoh«yhyl @caz@mwxlazmzphyloxetkml opPeanyk phenanthridinyl,
nor phol i, Fé{r#antﬂ?@lﬂw BHéHaQinVD’ bherﬁ%?ﬂﬂyﬂ Eﬂér%%gfﬁhrﬁwldh@?%xazmyl

oxadi azo 3-oxadi azo oxadi azol y
1,2, 5- opaéuia@zlayl plperfzgyldrpla %y&g@rwnyl purinyl, pyranyl; pyrazinyl,

% g Oxapyﬂékﬁﬁlﬂﬂl(byralolﬁlyl pmﬁ&yl%@aﬁmyl byﬂd@kaz&)ﬂ%})fholmldazolyl,
oxazl n

oxazol | ARSIl SR BITEMLRET REPlip pyrrolicinony,

oxocany lpyrrglingin 2R {pgrrolgl, pyrialyl, quinazolinyl, quinolinyl, 4H-quinolizinyl,
quinoxalinyl, quinuclidinyl, tetrahydrofuranyl, tetrahydroisoquinolinyl,
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30phenant hrol i nyl, phenazinyl, phenothi azi nyl,
phenoxat hi i nyl, phenoxazi nyl, phthal azi nyl,

w@e@enssoenyl , pi peridinyl, pteridinyl, purinylPCT/EP2008/004459

pyranyl, pyrazinyl, pyrazoliggnyl, pyrazolinyl,

pyrazol yl, pyridazinyl, pyridooxazolyl,

pyri doi m dazol yl, pyridothiazolyl, pyridinyl, pyridyl,
pyrimdinyl, pyrrolidinyl, pyrrolidinonyl, pyrrolinyl,
21-1-pyrrolyl, pyrrolyl, quinazolinyl, quinolinyl,

4H qui nol i zi nyl , 35qui noxal i nyl, qui nuclidinyl,

tetr /ahy détﬂzﬂwyd!raqt)iholln?le}etrah&(ﬁdsfoﬁaawqteirﬁm}drwfanyI Whahydropyridinyl,
2008/ 155Q22P 00 445 6 et

et ahy &GP RINAPRo D f ST A pralf, A2 S, P4

t et r ahy dhiagigzoiydi 1@#-thuactazoa¢hyﬂda Sttiadigrolyh | 3,4-théadiazplyh $hianthrenyl,
tetrazol 1

Cbind th'aQ’F,XI %%iﬁa%nggfg?%%iwl " 3151?%&' hthla olyl, th|aﬁolldlnyl
1, 3, 4- tﬁhlg@ll@ﬂdhym{l thigtamk mingr%lazotyl gmqrmoaqqu|th|en0|m|dazolyl

1, 3-thi fﬂét@b{ thllan'l@rdhﬂllr@? 'tlﬁlMﬂ)hen&thtﬁJﬁhéﬁﬁ't)ﬁopyranyl 1,2,3-triazinyl,
t hi azol i azol i iazolj

y
t hi et an)ﬂ2 frﬁ‘F'@}ﬁ'oﬂ Ri° atf%? iy, 1 %ﬁtréar"rBW[gizqcﬁ S?'Iaz‘ﬁﬂ {2 A-triazolyl, 1,2,5-
t hi enoi maialzyphyam trfafblﬁtaaﬂyhnthél’iw @AD igdiralubstiited or mono-, di- or

thiophenol t hi n hi opvyr.anyl )
1o 5t Pt 38Ry SRR BNASY R4 iyt
1, X8t ﬂDazoIaycbvalmtprit riazolyl, 1,2,4-triazolyl,
1, 2, 5- t2§i azo I (O} o”'r" 4-tri azol yI and xanthenyl, and is
unsubst i uted or nono-, di- or trisubstituted
i ndependnt | O-6(Obne anot her by R14; 10E isl)a
coud 8Nty bonfydrédendibinet0) - or 3) -0-C(0)-, R2 is
1) hydrogn at gm or. ﬁ)y (C1-C8)-al kyl, 15R3 is
1) - (C1- €8) - ar'ky1C8)8fY) - (01 C8) - al kyl ene- C( 0) - 0- R16,
R4 1){pydr I
(F@'S 24 kec| eﬁale"‘“% 0-R16, 3) -(Cl-C8)-al kyl or
204) hal cﬁgen mfcis)@édy@oe@(ﬂo)‘@d?ﬁﬁnxygen atomor NOH B
H%F }Qpn1n|trogen atomor CH D isl)a coval ent
'52 r 3. cH2-, R5, R6, R7, R8 and R9 are
[ ndepend¢nt I xCQ#Cg}raé(eayimdq@(O)s@Rsat ed from 1) hydrogen
atom 2) (Cl C8) - al k 3) -(C0-CA)-al kyl ene- O R16,
304) hal ében -(6y- 88) 'kyym
- (C0- C4)4) al k){g,g&%,o (G -05)-al kyl ene-O R16, 6) -NC2,

A is selected from oxygen atom or N-OH,

B is selected from nitrogen atom or CH,

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

R5, R6, R7, R8 and R9 are independently of one another selected from
1) hydrogen atom,

2) -(C1-Cg)-alkyl,

3) -(Cp-C4)-alkylene-O-R16,

4) halogen,

5) -(Cp-Cy)-alkylene-O-(C1-Cg)-alkylene-O-R16,
6) -NO»,

7) -CN,

8)  -(Co-Ca)-alkylene-N(R16)-R17,
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7) -CN, 8) -(C0-C4)-al kylene-N(R16)-R17, WO
2008/ 155022PCT/ EP2008/ 004459 57 9)

wo (@084 3422 al kyl ene- C(0) - R16, 10) PCT/EP2008/004459

- (C0-A4) - al kyl ene-C(0) - 0-R16g5711)

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

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

513) - 0- (C0- A4) - al kyl ene-C(0)- N(R16) - R17 14)

-(C0-A4) - al kyl ene- (C3-C15) - heterocyclyl, wherein
heterocyclyl is as defined above and is un-substituted

or 9jono- (COGIC4 aﬂ{ylmlem%(w-ﬁmt uted i ndependently of one
anot her

- 0- [%o- O‘QHW\‘Y&{@ ?@ “ER8§- het er ocycl yl, wherein
het grocy. Ogpove and is

un- +saﬁbst F(%q\ibé %@ﬁon@)mgﬁj or 'trisubstituted
|ndm0endeﬂﬂow4)fall«yteeem0] PeR18)y R14, or R5 and R6 or
R6 and R7 formto with the atonms which they are

B e o s e S ONM kB 7 6 "ar bn ri g
sel g5t ed Cféf @{5‘ éi%n@il@gtdﬁ 3) h&XFJg?&Pﬁ X¥hereif %Eleﬁ&?%% as defined

cyc open cycl op I enyl, cycl ohexen
cycl ohexaae\ﬂg Sdds englibstituted artrecrs-, di-5ot tr&budstemtyd ]ndependently of one

cycl ohe | ghept a- 1, 3-di enyl
cycl ohe%bgtﬂ% %%}’& & cycl ohepta 1,3,5-trienyl,

phet®l | -@; (@o&M@p’an%’(C:tszs)d\%q Q?MCME whgregl '@ﬁté@ém%é’ as defined
1, 4-di azagg\:/]egagnodl |9 Lgsl téstlgut&%r rﬁi(])n%z di/ o'??ﬁsubstltlj_tegl 1"3?%?8"%8”3' of one

di hydr oi'm one, di oxazol e, di oxaz
di oxol e angthsr ki l@k‘bl@ne 1, 3-di oxol ane, furan,
' mR’é"ZﬁH ﬁ@ of 1% dAFRY 'fcf?’?n tobéfhéﬁﬁfﬂlthéjhl fis WhICh they are attached to a 5-,

i m dazol i di none, 1sothiazole, |sothiazol
i sd¥F &zHeMRered caben 559 éeletptgq);(a@&yq;l?@ntyl cyclohexyl cycloheptyl,

20| @ep@aarﬂéwlﬂlcgaopm pRdidnye cyc]or%xem -dyBlbkH@NE3-dienyl, cyclohexa-
1 O

1 3 GRSy R RBEE T 5 EroShiEbat d:cieny. cyclonepta-
[ 1 , B3, 5]'(@(@1; hhemji ﬂamdaaz’hpSm_e di, Z}ﬂuazim_lna;)xaizdlazeqilnam 4-diazepine,
OX%QJ Hg]g‘?rke” SQ%riné’%@Fbimﬂéicﬁ&féedioi?éz%ﬁr 8ibkdbine, 1 4-dioxine, dioxole,
peridiné, pyran, "pyrazine, pyrazol e, pyrazoline,
yr‘a%deOIX@lem1 Jgiexatensi fusan, ipidaziile dmidagalineliimigazolidine,

Py r|ln'i'8agblﬁﬁnon9,y Edthib st 8sothidzHEIRE, %otlﬂﬂcﬂlﬁé Gsoxazole, isoxazoline,
pyrrolidine, pyrrolidinone, pyrro

25t'§‘f’ﬁaéﬂvmeomﬂfp3ﬂ"“et é@r%‘ﬁs}UFWr ég oxathlolane 1,4-oxazepane, 1,2-

t ﬁtd’xahmd r‘@wgazdwlﬁnu -dxBzinélioxazdiehe! bxaadiepd 8, Moxathidzinane 3,3-
tni az

1,4-thiazine, .1, 3-thiazale
t hi °X?Z|"{ ldgfona&P(ﬂdiﬁoth?ﬁim PYEne: RiPRATINS: RRFIAPgPYran,
t hi pymzl@hpyram pytazoliver pyretdlidiae 1pytidaliine ipyrédineh ippridimane,
1, goyém'icflﬁea ﬁ}fﬁdlng—: 224 é oqé rp:yﬁ&b éroilrd r:?e %\Xﬁ&ldﬂ@naepgirrgline,

trlé I'azo and ‘wher el n 'sal
CartEWYﬂqufga" éetmm@gvraﬂmewmrowm@q ithiadiazinegthiadiagele, 1.2-

t hrig@zis, 1 @wazﬁderrﬁea thdziRd. 51, 3- L, thidkdie, tﬁ;b%onm {ma’%onne thienyl,

are |ndepen ent | “one another selected frao
hy p@&@ mhoﬂ e, trcleﬁ]or@g?hng 1k1/F“°6'Fe g)lop_y@q 12\Mrlazme 1,2,4-
ZOQBéﬂr%GZQ?ﬁ'EbEEZIQ@%ﬁH}éIéW 1364-iRbdole Sanldalegsm said Chibon ring is

Ws&b%ﬁl@a or tuted oné %NO %pee% }(OYJ tlmescgy R15, 0-CF3,
R10, R11, R12 and R13 are independently of one another selected from
1) hydrogen atom,

2) -(C1-Cg)-alkyl or
3) -OH,
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R15 i s hal ogen, -OH, -(Cl-05)-alkyl, -0-(Cl-C8)-alkyl,
-CF3, -0-CF3, -N®2, -CN or -NH2, 5R16 is hydrogen atom

woeo0os(1£b218) - al kyl , R17 i s hydrogen atom or PCT/EP2008/004459

-(C1-C8) -al kyl . 10. The use ogga conpound of fornula I

as clainmed in clains 8 or 9, wherein RL is
1)-(Cl1-C4)-al kyl ,

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

cycl oal kyl is selected from cycl opropyl, cyclobutyl,

cycl opentyl or cycl ohexyl, 3)

- ( GR1402 halmiglery, -OHe=Ph¢DyICg)-akyl4)O-(C1-Cg)-alkyl, -CF3, -O-CF3, -NOo, -CN
- (C0- €2) - al kyl ene-heterocyclyl, wherein heterocyclyl

i s %é“ eted from furanyl, pyridyl

or RYLAnEL . ) é, . nkeho .

o B g Rl oo 3Ry S Egualyincrhonter Zinoy oo
1) -N8; C4) - al kyl, or 202)-(Cl-C4)-al kyl ene- C(0) - 0- R16,

4 Fgfsd%)h%dr gn[nagro&g1 gg a-"% henyl ene-C(0)-0-R16, or

Ais selected from
oxngﬁn H & tblmq-rl,_ )Laikypel ected from nitrogen
atom oI? gﬂ% ?sl)a c?cz)l\?(%entﬁbond 2) -C(0)- or 3)

R5, R6, R7, R8 and RO are

0I n el{%g%'f‘ydm <f)unQi f&ﬂ?%ﬁ%&%ﬁgﬁ FQ'@%@WQ wherel

rogen a - 0-'R16, )
chI iSné) Wﬁczdbeﬁwsozzpcw EP2008/ 004459

2) -(Cp-Co)-alkylene-(C3-Cg)-cycloalkyl, wherein cycloalkyl is selected from
cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl,

3) -(Cp-Co)-alkylene-phenyl, or

4) -(Co-C»o)-alkylene-heterocyclyl, wherein heterocyclyl is selected from

furanyl, pyridyl or tetrahydropyranyl,

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

R2is hydrogen atom,
R3is 1) -(C1-Cy)-alkyl, or
2) -(C1-Cy)-alkylene-C(0)-O-R186,
R4is 1) hydrogen atom,
2) -ethenylene-C(0)-O-R16, or
3)  -(C1-Cq)-alkyl,
A is selected from oxygen atom or N-OH,
B is selected from nitrogen atom or CH,

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

R5, R, R7, R8 and R9 are independently of one another selected from
1) hydrogen atom,

2) -(C1-C4)-alkyl,

3) -O-R16,

4) chlorine,
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59 5) fluorine, 6) -0-(Cl-C4)-al kyl ene-O R16, 7) -NO2,
8) -CN, 59)-NH2, 10) -C(0)-R16, 11) -C(0)-0-R1l6, 12)

WO ¢@8A#22 al kyl ene- C(0) - N(R16) - R17, 13) PCT/EP2008/004459

1.

-0- (Cl1- 4) - al kyl ene-C(0) - 0- R0,

1014)-0- (C1-C4) - al kyl ene-C(0) - N(R16) - R17, or
15)-0-(C1-4) - al kyl ene-pi peridinyl, or RS and R6 or R6
and R7 formtogether with the atons which they are
attached to a ring selected from 1, 4-di oxi ne or
pyrrole, R10, Rl11, R12 and R13 are independently of
one5)anotfluerinesel ect ed from 151) hydr ogen at om or

2) - £C1- C4) 7al kwl A $.Rydrogen atom or

-(Cﬁ- C4)C@aﬁc1a3y¢¥) aékﬁg%gldi%@’ hydr ogen at om or

- ( Gy CA)-Nalbkyl . 2011. The use of a conpound of fornmula
| as clained in clains 8 to 10, wherein Rl is -phenyl,
Ei® a cbWMalent bond, R2 is hydrogen atom R3 is

1) -§)C1- CdMmal kyl, or 252)-(Cl-C4)-al kyl ene- C(0) - 0- R16,
R4 is 1) hy&rogen atom or 2) -ethenylene-C(0)-0-R16, 3)
- (CI0)C4)-CéPkR16, A is oxygen atom 30B isnitrogen atom
D i $)a ceysl-8mgbond, R5, R6, R7, R8 and R9 are

i ndependently of one _anot her sel ected from 1) hydrogen
at o?ﬁD -(Cp-Cy)-alkylene-C(O)-N(R16)-R17,

13) -0-(C1-C4)-alkylene-C(0)-O-R16,

14)  -0O-(C1-Cg4)-alkylene-C(O)-N(R16)-R17, or

15)  -O-(C1-C4)-alkylene-piperidinyl, or

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

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

1) hydrogen atom or

2) -(C1-Cy)-alkyl,

R16 is hydrogen atom or -(C4-C4)-alkyl, and

R17 is hydrogen atom or -(C1-C4)-alkyl.

The use of a compound of formula | as claimed in claims 8 to 10, wherein
R1is -phenyl,
Eis a covalent bond,
R2is hydrogen atom,
R3is 1) -(C1-Cy)-alkyl, or
2) -(C1-C4)-alkylene-C(0)-O-R16,
R4is 1) hydrogen atom or
2) -ethenylene-C(Q)-0O-R16,
3) -(C1-Cq)-alkyl,
Ais oxygen atom,
Bis nitrogen atom,
Dis a covalent bond,
R5, R6, R7, R8 and R9 are independently of one another selected from
1) hydrogen atom,
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WD 2008/ 155022PCT/ EP2008/ 004459 60 2) -(Cl-C4)-al kyl,
3) -0-R16, 4) chlorine, 5) fluorine,

WG 8)0805702L - C4) - al kyl ene- O R16, 7) -NO2, 8) - CNPCEEP2008/004459

-NH2, 10) -C(0)-R16, 1011)-Cg@)-0-R16, 12)

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

-0-(C1-C4) -al kyl ene-C(0)-0-R16, 14)

-0-(Cl-C4) -al kyl ene-C(0)-N(R16) - R17 or 15)
-0-(C1-4) - al kyl ene-pi peridinyl, or 15R5 and R6 or R6
and R7 formtogether with the atons which they are

at t 2ched(CpCa)-alkylg sel ected from 1, 4-di oxi ne or
pyrrole, R10, Rl1l, R12 and R13 are each a hydrogen

at o RI®R®.hydrogen atom or -(Cl-C4)-al kyl, and R17
i's lydr agefngt omor -(Cl-C4)-al kyl. 20

5) fluorine,
6) -O-(C1-C4)-alkylene-O-R16,

7) -NO»,
8) -CN,
9) -NH>,

10) -C(O)-R16,

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

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

13)  -0O-(C41-C4)-alkylene-C(O)-O-R16,

14)  -0-(C4-C4)-alkylene-C(O)-N(R16)-R17 or
15)  -O-(Cq-Cg4)-alkylene-piperidinyl, or

R5 and R6 or R6 and R7 form together with the atoms which they are attached to a ring

selected from 1,4-dioxine or pyrrole,

R10, R11, R12 and R13 are each a hydrogen atom,
R16 is hydrogen atom or -(C1-C4)-alkyl, and

R17 is hydrogen atom or -(C1-C4)-alkyl.



