Cyclic indole-3-carboxamides, their preparation and their use as pharmaceuticals The present
invention relates to cyclic indole-3-carboxamides of the formula |, RR  wherein A, R, R", R20, R30,
R40, n, p and g have the meanings indicated below, which are valuable pharmaceutical active
compounds..Specifically, they inhibit the enzyme renin and modulate the activity of the
renin-angiotensin system, and are useful for the tieatment of diseases such as hypertension, for
example. The invention furthermore relates to processes for the preparation of the compounds of the
formula I, their use and pharmaceutical compositions comprising them. la SUMMARY In a first aspect,
there is provided a ouynd of t f f adRixture of
stereoisof¥&Hic fB'ijr??E“rg A gn%%sal r%j?s ologica %?]y %é@gﬁfg g?ﬁgﬁgﬁ?ﬂhysmloglcaﬂy
acceptable solvate of any of them, ~ wherein A is chosen from 0, S, N(P1-C4-alkyl) and C(Ra)2i Ra is
chosen fr, dro n fluarin r o] Raaigiinfependent of each
- other and-?ggno}é% Hﬂ%%i‘%‘r’%. qe%é’? %ﬁéﬁ% %{%Spﬁsé{gﬂf togetk%ngrl'?éﬁ a divalent (C2-C8)-alkyl
group; R is chosen from hydrogen, fluorine, (C1-C4)-alkyl, hydroxy-(Cre4)-alkyl-, (C1-C4)-
phenyl-(C1-C4)-alkyl-, heteroaryl-(C1-04)zallsyl-, R1-NH-00-Cubi2u- and (C1-C4)-alkyl-O-,
wherein all groups R are independent of e other and can be identical or different; R' is chosen from
hydrogen, (C1-C4)-alkyl, hydroxy- )E%;gt and E2ZN-00- -(C1- C4)-alkyl-; R" is chosen from
hydrogen, (Ct- C\:Aﬁ?@'ikyl C Tkﬁ C,1-12,-0- CO-; Ib R2is chosen from phenyl - -
‘and heteroaryl rare o by one or more |dent|cal or. different substituents
chosen from halogen, (8 M-alkyl, (Ci-C4)3alkyl-S(0)m-, hybroxy and cyano; R3 is chosen from
(C3-C7)-cycloalkyl, (C5-C7)-cysgioalkenyl, Ifeet hydropyranyl, phenyl and heteroaryl, wherein cycloalkyl .
and cycloalkenyl are optionally substitutéd by one or more identical or different substituents chosen
from fluorine, (C1-C4)-alkyl and hydroxy, and phenyl and heteroaryl are optionally substituted by one
or more identical or different substituents chosen from halogen, (Cl C6)-alkyl, (C3-C7)-

cycloalkyl-CvH2v-, hydro C -, (Ci -0;(Ci-C6)-
cycloalkympbf(é-lﬁg 9Iléy QQ KgXQ R:?rgéiag%ﬁ il (o cyé %F(g?%elglz -0-,
hydroxy- @h@@a@é%@ad@%@bn@&@u@&éfﬁﬁé abybBynds. Specifically, thny inhibit the

ng (?57)) g%g&%%&gﬁ Lilla?eS)th t|3‘i9\l %} tg:é’)req‘!wlagé?o{gﬁéﬁwééﬂ{k&h@are

useful for the treatment of diseases such as hypertension, for exampie The invention

furthermore relates io processes for the: preparatlon of the compounds of the form_ula

| {, their use and phérmac:eutica! compositions comprising them.



R4 is chosen from halogen, (C1-C4)-alkyl, (C3-C7)-cycloalkyl-CvE12,,-, phenyl-(C1-C4)- alkyl-,
heteroaryl-(Ci-C4)-alkyl-, hydroxy-(CI-C4)-alkyl-, (C1-C4)-alkyl-0-(Ci-C4)-alkyl-,
(C3-C7)-Cycloalkyl-C,,H2r0-(C1-C4)-alkyl-, phenyl-0-(01-C4)-alkyl-, heteroary1-0-(01- C4)-alkyl-,
dif(C1-C4)-alkyON-(Ci-C4)-alkyl-, 1-10-00-(C1-C4)-alkyl-, H2N-00-(C1-C4)-alkyl-, hydroxY,
(C1-C4-alkyl-O-, (C3-C7)- cycloalkyl-C,1-12v-0-, phenyl-(Ci-C4)-alky1-0-, heteroary1-(Ci-C4)-alkyl-0-,
hydroxy-(CI1C4)-alkyl-0-,(C5-C7)-cycloalkyl-C,H2V-0-(Ci-C4)- alkyl-O-, phenyl-0-(C1-C4)-alkyl-0-,
heteroary1-0-(Ci-(:4)-alkyl-0-, di((e1-C4)-alkyl)N(C1-C4)-alkyl-0-, HO-CO-(C1-C4-alkyl-O-,
(C1-C4)M(Ci-c4)-alky1-0-, (C1-C4-alkyl-CO-O-,
(C3-C7)-cycloalkyl-C*12v-CO-0-, (C1-C4)- alkyl-NH-CO-0O-,(C1-C4)-alkyl-S(0)",-, nitro, amino,

C1-C4)-alkylamipo, di((G1-C4)-alkyl)aming, (C1-C4)-alkyl-CO-NH-. (€3-C7)- , . .
Cycroaltlco R CASHREh Tt e, TR 2R TOtEt Sl ST ol B 2
((C1-Cateliod)dethfe, di®t-0dratky@ii0fe, ofasteldGiss(@)Ric HANyB(0)2-any ratio, or a
((C1-C4)-alkyl)-NH-S(0)2-. i((01-04)-alkyIN-S(0)2-, in.all substituents R ' dent
Of cach DINSIARG EZILACHRRACIE P SRR o b R Ca b S P A A Sl oy

6-membefeleeterocyclic group which comprises 1, 2 or 3 identical or different ring heteroatoms
chosen from N, 0 and S, wherein one of the ring nitrogen atoms can carry a hydrogen atom or a
(CiC4)-alkyl group, and wherein the hetergagyl group is bonded via a ring carbon atom; m is chosen
from 0, 1 and 2, wherein all numbers m arg ijndependent of each other and can be identical or
different; n is chosen from 0, 1, 2, and &pyand q, V\4hich are independent of each other and can be
identical or diffeggm areg N N@(ﬁ?ﬁly&]osen from 0, 1 and 2, wherein all numbers u are
independent of ac%"‘o S n be idendiqgal or different; v is chosen from 0O, 1 and 2, wherein all
numbers v are independent ©f eagh other gbcan be identical or different; wherein all alkyl groups,
independently of each other, argopti all§ substituted by one or more fluorine atoms; wherein all
cycloalkyl groups, independentlsof eagfi%ther, are optionally substituted by one or more identical or
different substituents chosen from fluorine and (C1-C4)- alkyl, unless specified otherwise; wherein all
phenyl and heteroaryl groups present in R and R40, independently of each other, are optionally
substituted by one or more identical or different substituents chosen from halogen, (C1-C4)-alkyl,
(C1-C4)-#REIFD, (C1-C4)-alkyl-S(0)2- and cyano. d In a second aspect, there is provided a process
for the prepaEkisyeafRermPEUNH Of hefaikylilandCit®3alt or a solvate thereof as defined above,
comprising reacting a compound of the formula XIV with a compound of the formula X to give a
compound of the formula XIIl, RR  XIVXIIl wherein A, R, R20, R30, R40, n, p and q are defined
above ani’agditioselyrimdtiaitabgrodiosiinn SedkGséhialiybtebereitothe dwmarers iR of a precursor
roup., and Rz s definert 8¢ Bl s elnanebay ey e ceptional DidipRR i ppetective
group, and femoving the protective group R5 In the case of the preparation of-a compound of the
formula | fogetiehare sdivaienddf-Ca)-alkyl group;

R is chosen from hydrogen, fluorine, (C4-Cg4)-alkyl, hydroxy-(C-Ca}-alkyl-, (C1-Cgq)- .
alkyl-O-(C+-Ca}-alkyl-, phenyl-(C1-Ca)-alkyl-, heteroaryl-(C-Cq)-alkyl, (C4-Ca}-alkyt-O-
CO-CyHau-, R'-NH-CO-C Hay and (C4-Cq)-alkyl-O-, wherein all groups R are

independent of each other and can be identical or different;

R! is chosen from hydrogen, (C:-Ca)-alkyl, hydrqu-(C1-C4)-a{kyl— and HaN-CO-(Cy-
Cq)alkyl-;

R is chosen from hydrogen, (C4-Cg)-alkyl-O-CO- and (C;-Cr)-cycloalkyi-CyHz~0-
CO-,



In a third aspect, there is provided a compound of the formula | as defined above or a physiologically
acceptable salt thereof or a physiologically acceptable solvate of any of them for use as a -
pharmaceutical. In a fourth aspect, there is provided a pharmaceutical composition, which comprises
at least one compound of the formula | as defiped above or a physiologically acceptable salt thereof or
a physiologically acceptable solvate of any of them and a pharmaceutically acceptable carrier, le In a
fifth aspect, there is provided the use of a compound of the formula | as defined above or a
physiologically acceptable salt thereof or a physiologically acceptable solvate of any of them for the
manufacture of a medicament for the treatment of hypertension, heart failure, cardiac infarction,

angina pe@foigssrearetefcanspiferigay) cateraahypdrebmg, epianalyisHRsSIUgdRNL 1 Bertrophy, left
ventricular d‘)és{ nction, JF&&?%%#&EB Ibrasisoehisehretgerenel falyakydreyamsufficiency,

nephropgﬂ?y, retinopathy, Ischemic or obstructive peripheral circulation disorder, glaucoma or
end-orgaalidarBagé: Bk -akHS (OR8 CRPFRYRNARYANIN-angiotensin system (RAS; also designated
as renin-angiotensin aldosterone system, RAAS) is a key regulator of cardiovascular functions as well

as for the balance of electrcl)ilétes and for maintainin dy fluid volume, and a dete{rp?igant of blood
- I

bo

pressure R, isshegamBrECESrceaaalyE St eYRAIkET) (SHaRY IR PN REG Am. J.
Physiol.: -Mﬁ@g&%mwg%@w@q%&@mm%@a braicisaliva shbstifieles by amgiotensin I,
an octapeptide hqrmonb, which binds to angiotensin receptors. The fo a&;p @ 'gtensin Il
involves BléNRmEridaairalArRERpEpsH @ggfﬁeii@ﬁg?ﬁ%?ljgﬁ .Zf'% EA and EC 3.4.4.15),
a 340 amiparasid aRBBRAIiAINASRIrciegYaranyioteslsirsupstititebim ¢tne lorogreally inactive
decapeptide angiotengin |. In the second step, angiotensin Ljs gonyerted inte-angiqtensin 1l by the
inc-op TN o R SR e ) PO RS Aot i the |
juxtaglomgjsibuliealis phihenkidiosy-(CirBehaliythd Card.pailig-SldGgitaliplitdotifetrorenin. Its release
from the kidne O 2009/095163PCHER2009/0 tiyatign.an t RAS -
activationcwq?(%’%%%&\fe ﬁ@?h{a&r%g' ?sﬁ( g’?ﬁ@flﬁgg) B%&sﬂgfouérgﬁ olf\%cfutn%é %%gléﬁ?r% or )l/{ ?reduction in
blood preSgpeakRAS, #CHvIy)-isyteairifdiotbadteridamtotGebelaldiRbldsicstaatk¥ -Shee
5angioteg§'nue, t_h(ﬁ(ni\_%gr fg@t?[cg}]%%ﬁ{*{g@mg‘ifﬁxggm L@g{ﬁa@gﬂ@kogg)mwgm directly by

SRt indirettly by

arterial v loh a Iberating the sodium-retaining hormone aldosterone from the

adrenal g(&nesseatyhPariied®y-akhsase #NE@EIular fluid volume, as well as having

growth-promoting effects on vascular, cardiac and renal tissues which contribute to end-organ

Cxéar' Is diseases,
Ta

damage. 10 Pharmacological blockade of the RAS is an establishe y of treati
for examéﬁwﬂﬁﬁé\%ﬁ&6’@%@@9%&6\(&;)1@#@5%&@? Fi%i?é@?’%ﬁwﬁ E?rﬁgn agér et al. (ed.),
Elsevier SgignceRuhlishers ARIRKIRNhEA8H)- (T-E,) 488y HOwSiprlityt-hdéfapBuisliybponse

achieved with the currently used typ 5RAS bhlocke inhjkitars iotengin receptor .~ -
blockers, @Fﬂﬁ@&b’ﬁy&ﬁ@g@f}g%H@ﬁﬁ@%@%m& Eot-j%gedf“s-el réﬁ%v@%:%s@l %iﬂced by these
agents ang Jesiys, idigC inCrpatie/iNaiidienaiylwhiChCan Ge Convttted(irtd-ahgiihdin 11 via other
pathways than by meaps of A inhibiti f ren high centrals the ini d rate-limiting step
in the RAé%y?égtf%Zﬂ%y{Hg{@%e%ége&gﬁﬁé%‘]%1 -Q/%(l)%’ %bcg&ic%%g?d' r(()?glr%?otensinogen
resulting ioytiedtynaHn, - thehenyldnSin-adioidas, hesaraantiti:thel kit RALXNE HuS be
~ more efficient, erpore, whereas iphibitioniaf ACE @lse Afiseisdheileyel.ofmimrogptides which
are cIEavedg*)ﬁ?@éﬁéggﬁ %}’g%@%ﬁ% f;blf Lfé‘%ﬁﬁ(v%%c% IS assocrrgfe%}éwﬁgési%e g%gg ?Hof ACE

inhibitors ikeyeBugbhenshGidEdcrarationiPis Rpterrn B atabiinditb gt s )&b atural
substrate. Jhpbitic [ FeninAn (8. s aprd, o), \gag offowernpgliloal gressure (cf. M.
Moser et @J&éi%&{/fih@ggﬁ%{&%gﬁl E:IS(@ 16&41}&8@1&%% c() a 4%0 cltf' n af organs such
as the he&OiBmS Al Eram GridCrialG6 é'aefﬁ/ij 5{)%% 1%?@@% usefu %r"?rgating
disorde_rs Q@W@@s@gq@g@ygmmmgsﬂﬁfamy,q@d@gwgﬁﬁ(@)ay,, pdnaiac failure,
A0cardine IR, IR BARRS R SR MR R TSP,

cycloalkyl-CyHa-CO-NH-, (C1-Ca)-alky-S(O)z-NH-, HO-CO-, (Cs-C4)-alkyl-0-CO-,

HaN-CO-, ({C-Cy)-alkyl)-NH-CO-, di((C+-C4)-alky)N-CO-, cyano, HO-S(0)z-,

HoN-S(0)z-, {(C1-Ca)-alkyl}-NH-S(O)z- and di({C+-Ca)-alkyhN-S(O)2-, wherein all

substituents R* are independent of each other and can be identical or different;

it



dysfunction, in particular left ventricular dysfunction after myocardial infarction, restenosis and angina
pectoris; renal diseases, such as renal fibrosis, renal failure WO 2009/095163PCT/EP2009/000281
and kidney insufficiency; diabetes complications, such as nephropathy and retinopathy; glaucoma; and
cerebral afflictions, such as cerebral hemorrhagg, for example (with respect to the effect of the RAS on
renal diseases and cardiac damage, cf., for example, U. C. Brewster, Am. J. Med. 116 (2004), 263; J.
Gaedeke 5et al., Expert Opin. Pharmacother. 7 (2006), 377; B. Pilz et al., Hypertension 46 (2005),
569). A large number of peptidic and peptidomimetic inhibitors of human renin with various stable

transition-state analogues of the scissile peptide bond have heen d gﬂ:ép inep-about 1980 and
contributedemng (EaaaTeMatsaRrAS e theraPEmRIT Y &Y & cﬂ]%eé%r%]o ?‘e, B%? Scott et al., Curr.

Protein P‘F@]jg%\mic% (2RGNs24 %, 2 Mahasnicd ot dFiigentOiio NEtoFamEn ehese(08), 1589).

HoweveP, se compounds generally suffer from deficienci j igi | jlability (cf. H.
D. KienéA ORISR OTIE STHEE) SRR IEs P b D aeran e e vt

15produgi9.rai§|ﬁ§wa(,am erallycactive hetercatylmmmymiskirnded visragie ePeT Ao, 1139; J.
Wood et aﬁ., J. Hypertens. 23 (2005), 417; M. Azizi et al., J. Hypertens. 24 (2006), 243) has been
marketed. But the property profile of aliskiren is not yet ideal, for example with respect to oral
bioavailakilifysaiae e frsioyaad b hevkrenatit ivenberR s arepRICRRIEN:P With four chiral

centers and 20it mL#tiFsée synthesis. Thus, there is still a great need for new, non-peptidic small
moIecuIe"‘Fléin‘ﬁ?ri\‘sr}P?d GF 'ﬁﬁ.‘é,&gﬁfﬁ%ﬁ' avorable properties, for example with respect to oral

bioavailability or low molecular complexity and simple synthetic access. The present invention satisfies
this need by providing the renin-iphibifing cyclic indole-3- carboxamides of the formula I. 25 Various
indole deh a%%sseﬁg\g)er% réid?’been described. For example, in US 2005/0054631 and US 4148895

certain indole derivatives are described which comprise an amino group in the 2-position of the indole

ring and ngzg.cgr&ﬂ%ﬂ{g}gfﬁlﬂéﬁéhﬁéﬁﬁm Bietiperpbatchelidsealjualyoneiiffers(/RY) useful for
the treatRENT 300f a variety of diseases including diseases associated with the central nervous system
and cardiphvaesufeprdiddde, or exhibit hypotensive and especially antiarrhythmic activity,

respectively. In EP 1452525 indole derivatives are described WO 2009/095163PCT/EP2009/000281
4 which, among others. a1 F9naiD ALe. 3 RASRRLLN 4 S RiadhsraGRBPLamH diner

u is chosen from 0, 1 and
and ¢an be identical or different;

v is chosen from 0, 1 and 2, wherein all numbers v are independent of each other

and can be identical or different;

wherein all alkyl groups, independently of each other, are optionally substituted by

one of more fluorine atoms;

wherein all cyclocalky! groups, independently of each other, are optionally substituted

by one or more identical or different substituents chosen from fluorine and (C1-Ca)-

alkyl, uniess speciiied otherwise;

wherein all pheny! and heteroaryl groups present in R and R*°, independently of each
other, are optionally substituted by one or more identical or different substituents
chosen from halogen, (C1-Ca)-alkyl, (C1-Cq)-alkyl-O-, (C4-C4)-alkyl-S(O).- and cyano.



group wherein the amide nitrogen atom is a ring member of a diazacycloalkane which carries on the
second ring nitrogen atom a pyridine, pyrazine, pyridazine or pyrimidine group, and which are
inhibitors of transforming growth factor p (TGF-13) 5useful for the treatment of fibroproliferative
disorders, for example. Similar indole-3- carboxamide derivatives which are inhibitors of TGF-p and
are useful for the treatment of fibroproliferative disbfders or specifically for the treatment of nephritis,
are described in EP 1156045 and EP 1243268. WO 2005/121175 relates to CD4 mimetic compounds,"
among them indole derivatives which can contain a 10 carboxamide group the amide nitrogen atom of

which is'B méRfsEIbEENES, RIEsarpided AipcersHBpibR ReBRRIARPTRNSORRRIREREY virus
-and are girefdbfoniglicpaLRANBURSEIPRRERAEP S9/dafd \WISH 98/ 436RGratyHSL5AE8S3 relate

in a very broad manner to derivatives of indole, indoline and other heterocycles, among them
indolecatBBXRAHRIRS IR FRER I S3YHYITHA SXDRAMBRAS iR DB KR RREIRAEI of
inflammatafy.cenditiens if he indole-3-carboxamides of the present invention, wherein the amide
nitrogen atom is a ring member of a 1,4- or 1,5- diazacycloalkane ring system, the nitrogen atom in
position 1 of the indole ring system carries a cyclic. group, and the carbon atom in position 2 of the
indole ring system is linked to a (hetero)argmatic group, have not yet been disclosed. 20 Thus, a
subject of the present invention are the pounds of the formula I, in any of their stereocisomeric
forms or a mixture of stereocisomeric forpasiin any ratio, and the physiologicalg acceptable salts
thereof, and the physiologically acggrfablers te® of any of them, 25 WO R
2009/095163PCT/EP20091D00281 Whéw is chosen from 0, S, N((@1-C4) l) and C(R3)2; Rais
chosen frogg hydrogen, fluojingyand (Ci- alkyl, wheggin the a areindepehdent of each

other anéfeah-hETdentical Or different, & the two grofpsIR3 Afe a divalert (C2-C8)-alkyl
group; 10R is '\ hydrogen-ftoorime; (€€ 4)-alkyl; 1-C4) -, (01-C4- ;
alkyl-0-(Ci-C4)-alkyt- hgteroam1-(Ci-C4)-alkyl-, (C1-C4)-alkyO=8Q-€ F2u-, RIRNH-00-CH28- and

hY

(01-C4)-alkyl-0-, wherein glll grogd8 R areAndependent of each othqsgnd be identical or different;
15R1 is chosen from h)FEisrogen, (C1-C4)-alkyl, hydroxy-(ClI-C4)-alkf}- and H2N-00-(Ci- 04)-alkyl-; R1 is
chosen from hydrogen, (CI-05)-alkyl-0-a)- and (C3-C7)-cycloalkyl-C,H2,-0- CO-; 20 R2 is chosen from
phenyl and heteroaryl whikllY are optionally substituted by one or moré&itlentical or different substituents
chosen from halogen, (0,-C4)-alkyl, (CrC4-alkyl-S(0)m-, hydroxy and cyano; 25R3 is chosen from
(C3-C7)-cycloalkyl, (C8-C7)2-cycloalkenyl,‘ tetrahydropyranyl, phenyl -

wherein A, R, R 'R¥® RY n, p and g are defined above and additionally

functional groups can be present in protected form or in the form of a precursor group,
" and R® is defined as R'"® as defined above with the exception of hydrogen or is a

protective group, and removing the protective group R in the case of the
preparation of a compound of the formula | in which R is hydrogen.

in a third aspect, there is provided a compound of the formula | as defined above or a
physiologically acceptable salt thereof or a physiologically acceptable solvate of any

of them for use as a pharmaceutical.

In a fourth aspect, there is provided a pharmaceutical composition, which comprises
at least one compound of the formula | as defined above or a physiologically
acceptable salt thereof or a physiologically acceptable solvate of any of them and a

pharmaceutically acceptable carrier.



and heteroaryl, wherein cycloalkyl and cycloalkenyl are optionally substituted by one or more identical
or different substituents chosen from fluorine, (C1-C4)-alkyl and WO
2009/095163PCT1EP2009/000281 6 hydroxy, and phenyl and heteroaryl are optionally substituted by
one or more identical or different substituents chosen from halogen, (C1-C6)-alkyl, (C3-C7)-
cycloalkyl-CvH2v-, hydroxy-(C1-C6)-alkyl-, (Cl-CA?)eaIkyI-O-(Cl-C6)-aIkyI-, (03-C7)-
cycloalkyl-CvH2,-0-(C1-C6)-alkyl-, (C1-C4)-alkyl-CO-NH-(01-C6)-alkyl-, hydroxy, (C1- 5CO-alkyl-Om
(C3-C2)-cycloalkyl-CvH2-0-, hydroxy-(C1-06)-alkyl-0-, (C1-C4-alkyl-O- (C1-05)-alkyl-O-, :
(C3-02)-EyAcHikyRERATHVIR(E 1SaRsRgAL e eiec of- aisaraposnd fdleg dromria & ansiafingrbm
halogen afloeCoh) afisisicyedhcaetapiante whiR epbsl 4 GhGhbid el -a baisamey Aol 4)-alkyl-,
hydroxy-(Ci-C4)-alkyl-, (C1-C4)-alkyl-0-(01-C4)-alkyl-, (C3-07)-cycloalkyl-CvH2v-0-(C1-C4)-alkyl-,
phenyl-02{@RE &f-BIRpI-Toidte daaptiogore 41 alked grurt rdhg reqmieapf dipertension,
HO-00- (R Haliod: frdie ANl O Aot AR 00HC IRl a fargoxy, ;
(Ci-C4)-alkyl-0-, (C3-07)- cycloalkyl-CvH2,-0-, phen I-(Cl-C4-aIkyI-Q-, heteroary1-(Ci-C4)-alkyl-0-, -
hydroxy REPETT8eY afidfdifc (@i’“—%ﬂﬁxdﬁ%@%bﬂ@&)’ﬁﬂ%ﬂb@f@@@?’ﬁé&?&lSﬁﬁfyﬁG,*WI‘Zv-O-(C 1-C4)- -
alkyl-0-, relesybils( Gdriariirbelk Orehetatsmalid) eriaGanakykiBney insufficidiey00-(Ci-C4)-alkyl-0-,
(C1-C4)-alkyl-O-00-(C1-C4)-alkyl-0-, H2NOO-(Ci-C4)-alkyl-0-, (C1-04)-alkyl-00-0-, .
(C3-CA-dyepbatioatiny Hainopthy (dSCien i lon distroclice peeloptytpdaigraiigeudrnd-00-0-,
(Ci-C4)- %ﬂc%(‘% B %iﬁr ”D?%@g%é‘gg-cq-alkylamino, di((Ci-C4)-alkyl)amino,
(C1-C4)-alkyl-CO-NH-, (C3-07)- cycloalkyl-CvH2v-CO-NH-, (C1-C4)-alkyl-S(0)2-NH-, HO-CO-,
(C1-04)-alkyl-O-00-, H2N-00-, ((C1-C4)-alkyl)-NH-00-, di((Ci-C4)-alkyl)N-00-, cyano, HO-S(0)2-i
H2N-S(Q&t Kt ESAhakyrbTe(Q)2- and di((CI-C4)-alkyl)N-S(0)2-, wherein all substituents R4 are
independeént of each other and can be identical or different; 25 heteroaryl is an aromatic monocyclic,
5-membered or 6-membered, heterocyclic group which comprises 1, 2 or 3 identical or different ring

heteroatqis Fhigsambiemiidsyatth e epighetsnaaispgearsjisrnenn carry a hydrogen
o L T2 IS il B DU e A i on o o
independenttef saehathderndropndedoe iticataindiffingritodyeibicvobemdr@nd2zand 3;. :

determinant of blood pressure (cf., for example, E. Lonn, Can. J. Cardiol. 20 (Suppl.

B) (2004), 83B; I. A. Reid, Am. J. Physiol.; Advances in Physiology Education 20

(1998), 32386). It acts via the eﬁécts of angioiensin I, an octapeptide hormone, which

binds to angiotensin receptors. The formation of angiotensin i involves ftwo main
steps. In the first step, renin (EC 3.4.23.15; forfneriy £C 3.4.99.19 and EC 3.4.4.15),
a 340 amino acid asparty! proteinase, cleaves angiotensinogen to form the
biologically inactive decapeptide angiotensin |, In the second step, angiotensin 1 is
converted info angiotensin Il by the zinc-dependent protease angiotensin-converting
enzyme (ACE).-Renin is produced in the juxtaglomerular cells of the kidney primarily

in the form of the biologically inactive prorenin. Its release from the kidney and



u is chosen from 0, 1 and 2, wherein all numbers u are independent of each other and can be identical
or different; 10 v is chosen from 0, 1 and 2, wherein all numbers v are independent of each other and
can be identical or different; wherein all alkyl groups, independently of e tionally
substituted BYGHE%PMbte fluorine atoms; 15 wherein all cycloalkyl grou?g?fiarl] gé%@ﬁé%y of each
other, are optionally substituted by one or more identical or different substituents chosen from fluorine
and (C1-C4- alkyl, unless specified otherwise; 20fvherein all phenyl and heteroaryl groups present in R
and R40, independently of each other, are optionally substituted by one or more identical or different

substituents chosen from halogen,gg -CAH-alIL( [,.(01-C4-alkyl-Om -C4)- - nd cyano. If
structuradeli¥ationtand SHRREGHAR S é@sﬁ 1R ({E Hﬂ%@?ﬁ%ﬁﬁ Bé&%%eﬁ\)?egr% t%r%%gﬁ the
compourdgighthe {emiadepheioareathynal ephwaent iof inechprsteitrand can in each case have any of
the indicated meanings, and can in each case be identical to or different from any other such element.
Alkyl groups, i.e. saturated hydrocarbon residues, can be straight-chain (linear) or 30branched. This

also apphgssiftiase i tuppancisabsttetadnanaad pevets aedialogiral pla6sSafkple an alkyl-0- group
(alkyloxy group, alkoxy; ) or Wi 2 groun: g\é}ﬁ!ng&g%rgmﬁ'p@g@@ition, the

nuntber 8F' €4 e&ﬁ'ﬂot%%ggfﬁgé%@g@%%%gbz 1 8 atoms in an alkyl group can be 1, 2, 3, 4,
5, 6, 7 ob8tiEdEesties0anaqalaesarangiricion and Aiselui heiaiing 1RSI By, butyl including

n-butyl, %8&5}?1%' Haqhané (?I&%éf‘él‘b@@ﬂoﬁ?ﬂ%'é@%ﬂ@léhQ,r‘&dcdn'fﬂ@m&@bwhfiﬁﬂpmﬁsé neopentyl
and tert-pentyl, hexyl including n-hexyl, 3,3-dimethylbutyl and isohexyl, h t¥l 5in\cllalljsdcilr}%rn-heptyl, and
octyl incltioestyaretular Buichvoess skyrel %ﬁé‘ﬂ‘(&ﬁcﬂ{?’@ﬁﬁmﬁgﬁﬁ% YsOPropoxy. h-butoxy,

isobutoxy tarkbuiRKyeraf kR NIch xomplas o takkytt3(@mm-damagethanesulfanyl- (CH3-S-,
methylsulfanyl), methanesulfinyl- (CH3-S(0)-), methanesulfonyl- (CH3-S(0)2-),

eth%esulfanyl(CH3-CH2-S-, ethylsulfanyl-), ethanesulfinyl- (CH3-CH2-S(0)-), ethanesulfonyl-
10(CH3-Bhizrséeplopidamatayetbearfahel RAR-i(EHSROKSS I WmedfieBtingINRIgNS, 1-
methylethanesulfinyl- (CH3)2CH-S(0)-) and 1- e = -)n one
embodingéﬁ?%sf‘?ﬁé%ﬁ | R}%%Hﬁﬁn%né?&‘i&éﬁg?g %ro 0%@%&%@ E%n%@ﬁr’% are

independenBiskesduigether aingdan Headien@rieorel fublinhers, Amgiatan ARG 9Bl .can be
substitutgd iy anRoRions ALRSET KIS esHbing, sarIRRHAG B sidfisipdcsible and is suitable

as a pharmaceutical active c_omppunél. The prerequisite that a specific group anﬁ aﬁcompound of the
forfifula IRAS hititkers\AGERNT@ s ARSI ANHS RN TRESRIRERIRIRIS IHBEaN & IR

20general with I8SRAR ARy AuBSdiResemprIId svRfdhes fpiduidked bif tresdkabgntaiprain be
monosubstituted or polysubstituted by fluorine, it can be unsubs%t_getgd I.e. nat gary flﬁjg{'ne atoms, Or

substitutsesWiE ExamPIETFSE B 20doteen | WHch 630} 19 TRINFIE GRS IPERSTABN by T, 2, 3, 4 or 5
fluorine aieas puiicARAthEe Byeseahin @RBSKoithibitiorxdmepl, wkidtucrotsulbdtituted alkyl group
one or mict)'lri%arlngltsgyrlate—iimiﬁng step in fhe RAS by catalyzing the cleavage of the Leu10-Val11
20  peptide bond of angiotensinogen resulting in the formation of the angiotensin
peptides, would inhibit the complete RAS and thus be more efficient. Furthermore,
whereas inhibition of ACE also affects the level of other peptides which are cleaved
by ACE such as bradykinin, for example, which is associated with side effects of ACE
| inhibitors like cough of angioedema, renin is specific in that angiotensinogen is its
25  only natural substrate. Inhibition of renin thus offers a specific and powerful way of
lowering blood pressure (cf. M. Moser et al., J. Clin. Hypertension, 9 (2007), 701) as
well as providing organ protection of organs such as the heart, kidney and brain and,
besides for treating hypertension, thus is useful for treating disorders of the
cardiovascular system, such as heart failure, cardiac insufficiency, cardiac failure,
30 cardiac infarction, cardiac hypertrophy, vascular hypertrophy, left ventricular
dysfunction, in particular left ventricular dysfunction after myocardial infarction,

restenosis and angina pectoris; renal diseases, such as renal fibrosis, renal failure



25groups can carry three fluoriné atoms each and be present as trffluoromethyl groups, and/or one or
more methylene groups (CH2) can carry two fluorine atoms each and be present as difluoromethylene
groups. The explanations with respect to the substitution of a group by quorin%Za!}sg%aﬂ%){y if the group
~ additionally SA#86¥a3substituents and/or is part of another group, for EXample of af alkyl-0- group.
30 Examples of fluoro-substituted alkyl groups are trifluoromethyl, 2-fluoroethyl, 1,1- difluoroethyl,
2,2,24rifluoroethyl, pentafluoroethyl, 3,3,31riﬂuoré’>propyl, 2,2,3,3,3- pentafluoropropyl,

-~ 4,4,44rifluorobutyl and heptafluoroisopropyl. Examples of fluoro- WO
2009/095163PCT/EP2009/000281 9 substituted alkyl-0- groups are triflugromethoxy,
2,2,2-trif@@¢d@ﬂﬁ‘@>¥;ﬁﬂ§éﬁ'ﬂéﬂ%¥b@'@ﬁ%¢éﬁ8r§%’,@fﬂfﬁoéﬁg& B8RRI Huoro-substituted
alkyl-S(O)nepRiRg Brautiinareme harasssltemidt6as 3seh @l ueremal ingdsufangysy, for
trifluoromethanesultinyl- (CF3-S(0)-) apd trh;j or hanesualiod?gl'a(sc';35%03%5&&(5, If applicable, the
above egamRe A HTiTFTREREG: aﬁ%}i‘ﬁr%ﬁ? bIFEEpERaIRgTy to divalent alkyl groups
(alkanedid gEien X inelugingniie, dvae BratglardmsCiddutdbd 20042 2F3cH. groagsiean also be
regarded as the alkyl part of a substituted al A divalent LoidRshingluding the
divatent EW‘ '1%6?8 @%I-l%jrgﬁao%y?%z r%ggézrggﬂﬁg%ﬁ-%ﬂhﬁwg%grancheg,%the bonds to the
adjacent(@anf)sit8).be present in any positions and can start from the same carbon atom or from
different carbon atoms, and they can be substituted by fluorine. Examples of divalent alkyl groups are
-CH2-, -CH2-CH2-, -CH2-CH2-CH2-, -CH2-CH2-CH2-CH2-, -CH2-CH2-CH2-CH2-CH?2-,
-CH2-CHRI@e aHbEeb repiticand peeifnoirngtiginhbitors fyg)aR e IniD YanRde 3).
CCHIHGH2 A U SRAuE MR sas duopenstisiad dieniamiratioleumans which can

contain 1 2, or 6 fluorine atoms, for example, are -CHF-,_-CFZ-,t-hCFZ-C %—t-ggg-ng-,
-CFQ-CFQU]G@BP@P%W,BWS?@F%%@%@éb@ﬁﬁl'%tﬂfftfﬁf- PRSP H RE MBS {&"4 divalent
alkyl grogg GukiRpRr thepneitesyn, TdivarpeiReD rR0C00B) 201 (zbgitraimetadjacent

e ple P RTB PR e AR S Aoy e oo S e
remaindejedfchayneisstirmaltfeiEntids snofebs assisiByienidiveusdipbilinéeminabindgigshen) next to
the Cyl-12, moiety representing thefr. e} i -

25C2)-c %QWPgFo?r%‘i’g%ghﬁg%" &l?gg%/gt%&é?%}&%% %_rgig%o the gﬁsﬁr\] Ezfl%[%rtg]gvi?/hich carries the
grovfp RAfrottuctieneReoeliteranobralyincive saninc Mibios: Aliskepndeh BBV wherein all
numbers, 455 nrphenenb sl eadh oinel aerdan be (dsokealor. difecal.aThg.number of ring

carbon atoms in a cycloalkyl'group can be 3, 4, 5, 6 or 7. The number of rinfﬂ catbon atoms in a
cycloalkdrypgrtsns.cith BOUE)6 2437 s pRprR 8 8f (ff%’igaw R REPPBIYIN gygfc?gﬁfw%vaope ntyl,
cyclohexylaudiqyelan i tylaii20aP1e3ptepioorarbidalsiatniag and a particular

drawback of aliskiren is its complex molecular structure with four chiral centers and

20  its multistep synthesis. Thus, there is still a great need for new, non-pepfidic small
molecule renin inhibitors which exhibit favorable properties, for example with respect
to oral bioavailability or low molecular complexity and simple synthetic access. The
present invention satisfies this need by providing the renin-inhibiting cyclic indole-3-
carboxamides of the formuta L

25
Various indole derivatives have aiready been described. For example, in US
2005/0054631 and US 4148895 certain indole derivatives are described which
comprise an amino group in the 2-position of the indole ring and which are inhibitors
of poly{adenosine 5'-diphosphate ribose)polymerase (PARP) useful for the treatment

30  of a variety of diseases including diseases associated with the central nervous
system and cardiovascular disorders, or exhibit hypotensive and especially
antiarrhythmic activity, respectively. in EP 1452525 indole derivatives are described



- 10 examples of cycloalkenyl are cyclopentenyl, cyclohexenyl and cycloheptenyl. The double bond in a
cycloalkenyl group can be present in any position with respect to the carbon atom in position 1 via
which the group is bonded to the indole ring, and cycloalkenyl can thus be cyclopent-1-enyl,
cyclopent-2-8HRESERSHENt-3-enyl, Scyclohex-1-enyl, cyclohex-2-enyl, cy ﬁ%‘?—%?équ%?l
cyclohept-1-enyl, cyclohept-2-enyl, cyclohept-3-enyl, cyclohept-4-enyl, for example. In preferred
embodiments of the present invention, a cycloalkfl group, such as (C3-C7)-cycloalkyl, in the definition
of any group is chosen from a subgroup of any two or more of the said specific cycloalkyl groups, for
example from cyclopropyl and cyclobutyl, or from cyclopropyl, 10cyclobutyl and cyclopentyl, or from
cyclopropmécéy@mﬁtﬁﬁfﬁc%(bﬁ@&%%‘bﬁ?@&%?ﬂﬁﬂ@ﬂt?ﬁ/%‘e E'SH‘E@E’ SPW(gﬁ?Ef‘s)gﬁ)pentyl,
cyclohexytanoensleiieaiylaiod ditroderiares £ mipdismbes ofcydiaalignydgkame is chosen from a
subgroup of any two or more of the said s ecific%cloalkenr@ﬁro:#ps for examgleigorgrcyclopentenyl
and cycl¥fEKR FAT SRS SRAFELEINS AEOSRISHRR Y & TR Vé%IBBeP]Y-’i-%%y )
15clyclop,9gmr3‘nﬁfwl ge?'ﬁigfm&km?w,aeblsthsxozs&spﬁmﬁh&ﬁ@bfelﬂ&haf?drt]cwﬁloﬁ@ﬁ]ﬁi-enyl, or from
cyclopent-2-enyl, cyclopent-3-enyl, cyclohex-2-enyl, cyclohex-3-en clghept-2-enyl,
cycl@hep‘t‘ﬁﬁ%i{fi’%ﬁ? éﬂﬁgﬁéﬁf—ﬁgﬂéﬂpégﬁ%ﬁtﬁ’fcﬁdf%#@?e il %xn%ﬁg%lo '&%{gﬁyﬁeﬁ from
cyclopent:gtRdnayelabavatwriyvinsh eielahiepidre oy IT GFoh ersdrdrediswial fof tihe invention, the
carbon atom via which the cycloalkenyl 20group representing R3 is bonded o I ring, is not
part of tHECGHTERE HE)HBE‘?@%%@%V&%W@%@ B&fpsg) ¥ ﬁ%?gy c?;%l%‘a Qf?%ﬁ‘y né r%ﬁ?ﬁ% %;iﬁgalkyl groups
and cycleatkeaytgsedds generatyp4eScanptional R4S MIEP B b Thordates®a -8Ryl substituents.
l.e., they are ynsubstituted, i.e. do not carry alkyl j i r example by 1, 2, 3 or
4 identicdM"G} |ﬁ§Pe'HP?&Tgéﬂgg?ﬁﬂ%%;gé§}t%§rﬁg i#orqé\zg%@?ﬁ é?rér?g&y groé%s and/or ethyl groups
andfor isopriopyamidegsauydibe Emideyigoepatampefiwhith Byamanperolasnenwhidubstituents can

0 . e DSIAID | | \
S i A RS PR ety Copron
4-methylaﬁﬂﬂionmlimmy@mwmW%&%@E@M@ﬁ?g@ﬁm Hg 6500853 relate

f’3’51ﬁ'tﬁr‘i@'})§{?¥lr82¥8'%‘&wl i ér%é@@%l lﬁxi%!saéifyz hééf%s,gﬁé!@lﬁwémﬁl ' | @yh@t@ma;?vaee,
-methyl-cyclopént-2-enyl, 2-methyl-cyclopent-2-enyl, 3- methyl-cyclopent-2-en
3,4-dimeﬁﬁvpegcﬁw@ﬁB@O&FﬁrﬁQm@fﬁwfaﬁaﬁ?W?@ @%@%@‘i%@%’é‘é%&drﬂfpzooglooozsl
11 pgethylsafalabem-gextnemahifaysiphpn2eengitidnneThygl iodaliehascarismantides of the
methyl-cyclohex-3-enyl, 3-methyl-cyclohex-3-enyl, 4-methyl-cyclohex-3-enyl, 2.3+ , )
dimethyl%ffaSHEBE'-‘i‘?@T/“\?/M‘,’ﬁ?- éﬁfﬂ?lf”éy&‘f&h@‘iﬁ/‘%ﬂﬁ? ,4’-Sd|¥m"é'?ﬁy’f33§}%e?rc%§’f§-§ﬁyf"cfygﬁoalkyl
groups adthziclenikiayigringosysietey diy aisogen apiomalppsitibstifueéthslipdse wridnore fluorine
atoms. l.e,, they are.unsubstituted, j.e. : Ine;atonas; S s\ stitHissbitorisyample by 1, 2,
3,4,5, GSB;S%")SC?LE‘%? B tC}cl)cri%reméPdr%qs‘?j r?r?eéfg%gﬁ/ﬂﬁ%ﬂga , 4, ;5 or 6 fluorine atom@(Cycloalkyl
groups asgstytidalimed ipaufietem akuirdic arep, teave Mol iR ARFSEhe and alkyl. The
flugrine atoms can be present in any positions and can also be present in an alkyl substituent.
10Examples of fluoro-substituted cycloalkyl groups are 1-fluoro-cyclo rop%/I, 2,2- itluoro-%¥clopropyl,

3,3-diflucFhusyctonifiact of thrREsraeh xRN AR 438 compounds of the formula |, in any

their stereoisomeric forms or a mixture of stereoisomeric forms in any ratio, and the
physiologically acceptable salts thereof, and the physiotogically acceptable solvates
of any of them, |

25 |



cyclohexyl and 3,3,4,4,5,5-hexafluoro-cyclohexyl. Examples of fluoro-substituted cycloalkenyl groups
are 1-fluoro-cyclopent-2-enyl, 1-fluoro-cyclohex-2-enyl, 4-fluorocyclohex-2-enyl,
4,4-difluoro-cyclohex-2-enyl..In one embodiment of the invention, 15cycloalkyl groups are not
optionally suBsBEE@HY3ubstituents chosen from fluorine and (Cl-C4)-a‘TE5TKE]?7%QOé‘&1‘8§H<yI group or
cycloalkenyl group can be substituted by further substituents like hydroxy, as in the case of a
cycloalkyl group or cycloalkenyl group representing R30, it can be substituted by one or more such
further substituents like hydroxy only and not by substituents chosen from fluorine and (Ci-C4)-alkyl, or
20by one or more such further substituents and simultaneously by one or more substituents chosen
from fluorine and (C1-C4)-alkyl. The num idf such further substituents like hydroxy which can be
present on a cycloalkyl or cycloalkenyl gr preferably is 1, 2 or 3, more preferably 1 or 2, for
example 1. The tofal number of all'\jubsg ig-agycloalkyl group or cycloalkenyl group preferably is
Thobe preferably 4 or 5, for example 1, 2 or 3. Such further substituents
Iike hydroxy can be present / any po&ﬂMovided that the resulting compound is sufficiently stable
and is suitable as a subgroup .RI a phaymateittical active compound. Preferably, a hydroxy substituent
is not present in position 1 of a cycloalkesnyl group or cycloalkyl group representing R30, and in a
cycloalkenyl group a hydroxy 38substifuent is not present on a carbon atom which is part of the double
bond. Examples of hydroxy-substituted cycloalkyl groups are 3-hydroxy-cyclobutyl, 2-
hydroxy-cyclopentyl, 3-hyd roxy-cyclopentyl, 3,4-dihydroxy-cyclopentyl, 2-hydroxy- WO
20091095&@51@T/EP2009/000281 12 cyclohexyl, 3-hydroxy-cyclohexyl, 4-hydroxy-cyclohexyl,

2,3-dihydro FY |hydroxy cyclohexyl,
3,5-dihy ro%(-:cyc %41 éélsgml ro&yﬂ@z ?ﬁé 2 ﬁydroxy -cycloheptyl, 3-hydroxy-cycloheptyl,

4- hyﬂroxycycloheptyl Examples of hydroxy substltuted cycloalkenyl groups are 5-hydroxy-

5CYC'°pe@éﬂ%seéndsénﬁv&%é&w@ﬁ%%rwbrﬁsereéyﬂglowxﬁnub BrdYgFeNRYs Rrclohex-2-enyl,
6-hydroxy-cyclohex-3-enyl. Examples of the group_cycloalky which can be Eﬁesen%g the group

(C3-C7)-&fe|birpeaders of sreb il apgIRRARR | %&Bhwlmgﬁﬁ?l‘t QIR SR FHR

cyclohexybpethyt-afey alafamrimetgls)-axsipgromyldifluoromethyl-, cyclobutyldifluoromethyl-,
cyclopentyldifluoromethyl-, 10cyclohexyldifluoromethyl-, cycloheptyldifluoromethyl-,
1-cyclopropylethyl-, 2- cyclopropylethyl-, 1-cyclobutylethyl-, 2-cyclobutylethyl-, 1-cyclopentylethyl-, 2-
cycimoenmlegrwasémwwwmﬂ,,ﬂmmomeanohalkynw«uohwmmmwaoﬁawlethyl- 15A

tetrahydro res ntl har b 1; l-group or
tetrahydrgmxfr(gh%ﬁgroug“ ég b%r’idc :g wg( a%;?‘ %gr on at gn%%gagf &@etr fég{‘ g/ (;%an 2-yl,
tetrahydr€}yvap-Bay| B MHeﬂﬁ@dﬁ‘aMaM;{CP@bﬁb}y@amm}mﬁw@t&mdropyran 3-ylor
tetrahydrapy éeenéra#\t%}8&8@8%?&%%59%@%5}4@8&9& itabydropyranyl is tetrahydropyran-4-yl. 20

In substituted phenyl groups, the substituents can be present in any positions. In monosubstituted
phenyl groups, the substituent can be present in the 2-position, the 3-position or the 4-position. In
dis‘ﬁl%Sti“’f@OlsOE}%BdrgF%%g@%géﬁstmfwﬁmw bryRiieS§IONE, SHRpitiaRd HINPOIOD, -2,5-position,
2,6-position, 3,4-position or 5position. In trisubstituted phenyl groups, the substituents can be
present i-2) T?ufygosmon 2,3,5-position, 2,3,6-position, 2,4,5-position, 2,4,6-position or 3,4,5-position.
If a phenyl group carries four substituents, of which one, two, three or four substituents can be fluorine

2o, oL ATRle e e (003 BR PR SR IS BUIAGHRB, e & posiion

or the 4-
CO-;

20
R? is chosen from phenyl and heteroaryl which are optionally substituted by one or
more identical or different substituents chosen from halogen, (C+-Cq4)-alkyl, (C1-Ca)-
alkyl-O-, {C1-C4)-alkyl-S(O)rn-, hydroxy and cyano; '

25 R¥ s chosen from (Cs-Cy)-cycloalkyl, (Cs-C7)-cycloalkenyl, tetrahydropyranyl, phenyl
and heteroaryl, wherein cycloalkyl and cycloalkenyl are optionally substituted by one

or more identical or different substituents chosen from fluorine, (C4-C4)-alkyl and



30 phenyl group or heteroaryl group carries different substituents, each substituent can be present in
any suitable position, and the present invention comprises all positional isomers. The number of
substituents in a substituted phenyl group can be 1, 2, 3, 4 WO 2009/095163PCT/EP2009/000281 13
or 5. Prefera®i{}, 2808(st#uted phenyl group, and likewise a substituted h&EtERRIPYPEUS! carries 1, 2 or
3, in particular 1 or 2, identical or different substituents. In preferred embodiments of the invention, the
substituents in substituted phenyl and heteroaryl droups are chosen from any subgroup of the
substituents listed in the Srespective definition, for example by substituents chosen from halogen,
(Ci-C4-alkyl, (C1-C4-alkyl-0- and (Ci-C4-alkyl-S(0)m-, or from halogen, (C1-C4-alkyl, (C1-C4)- alkyl-O-
and cyany oo rAnshrissy| EUJQ-mm@@e(GP@Q@lkﬁi@s,t'thﬁgebé’a%eo‘f’%rBW@nyl group or
heteroarylgrapR (IRRGBLPEBRUMRRTBibak R hIFRIBSPRTCRECHNagslitated or substituted by one
or more fluorine atoms and, as an example of 10substituent Omrf f,.l}y%ri -s&b tituted alkyl, the
REBIFYCFS8--3r

substitueFis'ealafrising thBYORY-Cr @ fliotsm Eml RIEK-5% §-0f CF3-5- may be
ir:lcluded dﬂlwaﬁwisc%mﬁmsmwgﬁm?ﬂmmmwm@m?QGmﬁe)smMﬂwbsﬂmmalléyl- IrclI a
eteroaryl gro ich is.a residue,o romatic mono ic, 5-member, - ere
hete?ocyyaig‘ﬁKﬂggégé’tgﬁi"ﬁ%?ﬁg%iﬁkggg?ﬁs |h&¥§kgéﬁﬁ¥aéﬁﬁgﬁ%¥%&§"b@§ dﬂ%ﬁé@gp be present in
any comiihatignating-Can(Dy-prossmidalapyGuiable ((asBriybGiddE t2d)tatkgrEéh NHn line with its
definiti tk i f is. stabl d suitabl har tical acti
efini |o?](§?%§_ean?é¢t%2§:§%%g%%yg é%@?e_ gﬂ’gt&gﬁwg stable and suitable as a pharmaceutical active

compou 0 dms specifically referred to in the definition 20 of the group
heteroaryl which can carry a hydrogen atom or a substituent such as alkyl, is the ring nitrogen atom in

2 S menpa SRR 6 AURLES RTale Bl pjdsamiRyitaenlc imelyiaayocycic atom

or group Is bonded. Exam{)Ies of ring systems from which a heteroargvl ﬂ{;lﬁ can be derived are

pyrt8le, falia: thesprrans-(mideaordofyraydiexvitzofes-QiH-a G raBRi He Cid o5 4l triazole,
oxazole %[QSWH%I' xarpledli)exazle)- thireale dySlitigzale). i sehirzaa-(Gl@lthiazole),
oxadiazoles suchas [1,2,4]oxadiazole, [1.3,4joxadiazol [1.2,5]oxadiazole, thjadiazoles such as
[1,3,4]thi§d?a§‘5l5é‘,'|ﬂ}g ' "&Qiﬁ'fﬂ’é)i?h@ﬁﬁ%%ﬂ‘ﬁ@‘; agpgﬁg,&‘rggiz‘m%@yﬁjﬁﬁ?ﬁiﬁ%’,@’r@zine,
[1,2, 4]triazipg@pd [LaAKgitipgne th @eCiphtgiment abthe GivertatkyhDietéBedly)-group comprises
one 30 or two identical or different ri tergatoms, in another odi f nvention heteroaryl
comprise%%“?@ﬂ%b&?’ﬂ@ff a‘to‘?ﬂ?(}%{%%gtﬁé’%éﬁxg@ashﬁ}8f8aatlgd.($r{]aﬁg§?é%rcn%bo |r¢186):(|§f &gferoaryl is
chadgen fiOatipBeni.tBigzakylaDd Qy@lnglky-notBeCrrcycioatdgbibarE (I ER2009/000281 14
embodimept hetergaryl i sen,fram.thip | pyridinyls Imanethes:embedin steroaryl is
thiophen;?ql.gﬂé éré’g‘% llr'o%g <ioa t%%gﬁggﬁ%%gayr%géﬁgnaﬁr? %lrﬁga%qg%?{y hiophenyl
group (th{nyTgreliiy)-€im ihe-BRdRerC2)yale-Rie (- GrtiatyhenCE v s Guealy-frafghcan be
furan-2-yigTicam 2yl sty ) 25025 RSk ey bipASIT HpC Ui b pyrazolyl can
be 1H-pyrazol- 3‘-y1, 11-1-pyrazol-4-ylor 2H-pyrazol-3-yl, .imidazolyl can be 1H-imidazol-2-yl,
1HimidaﬂindriﬂHr@ﬂr@w;o&éo%ﬁlzﬁxﬁ]fiﬁ!é&b%*éaﬁ'ﬂé"ﬁ%%r-égyrﬁﬁr%iﬁ AYGs-yi,
[1, %ﬂ_ltriaﬁ}yé@@o1b@|4;létkiﬂasﬁﬂi6aazgc§ayc§m&94,)&:4»}&&@4@Tﬁjzyﬂamkwama\iﬁtrie&sm)yl- |10_ In
substituted heteroaryl groups, the ituents e present in.any. positio mple in.a
ihiophenESSURLD s ey G S S o oo 1 Grec FURHaH Gl in the
5-positioiN-E tioEiarC3)dtna) B @Qur aiitE4Gupaliir) the D-pegainm &idS(M)zthe 4-position and/or
inthe S-RoSHA3-2 QUL ZMFIAMBS (0),- and di((Cr-Ca)-alkyDN-S(O)z-, wherein al

substituents R are independent of each other and can be identical or different;

- 25
| heteroaryl is an aromatic monocyclic, 5-membered or 6-membered, heterocyclic
group which comprises 1, 2 or 3 identical or different ring heteroatoms chosen from N,
O and S, wherein one of the ring nitrogen atoms can carry a hydrogen atom or a {C+-
Ca)-alkyt group, and wherein the heteroary! group is bonded via a ring carbon atom;
30

m is chosen from 0, 1 and 2, wherein all numbers m are independent of each other

and can be identical or different;



15in the 3-position and/or in the 4-position and/or in the 5-position and/or in the 6- position, in a
pyridin-3-ylgroup in the 2-position and/or in the 4-position and/or in the 5-position and/or in the
6-position, in a pyridin-4-y1 group in the 2-position and/or in the 3-position and/or in the 5-position
and/or in theVBOp8sNIsAIPreferably, a substituted heteroaryl group is subBHTEEG"EY BAE two or three,
in particular one or 20two, for example one, identical or different substituents. If a ring nitrogen atom is
present which can carry a hydrogen atom or a suBstituent, the substituent on this nitrogen atom can be
a methyl group; an ethyl group, a propyl group or a tert-butyl group, for example, which groups can
also be monosubstituted or polysubstituted by fluorine. Generally, suitable ring nitrogen atoms in an
aromatic ring of a heteroaryl 25group, for example the nitrogen atom in a pyridinyl group or a nitrogen
atom in g,[{ 2 pHiaaalyHgmupara also carry an oxido substituentand compounds of the formula |
thus be present in the form of an N-oxide. Halogen is fluorine, chlorine, bromine or iodine,
preferably fluorine, chlorine or 30bromine, in particular fluorine or chlorine. WO

2009/0951 638 & WRRRQNS/RRRPBRINT bEepistsottian veticandmenipeistsahbrstitffecistpaeeic forms of the
compounds of the formula,|, for example, all possible enantiomers and diastereomers including
cis/tgans méfgm@iﬂ%r?fion likewise comprises mixtures of two or more stereoisomeric forms, for
example mixtures of enantiomers and/or diastereomers including cis/trans 5isomers, in all ratios.
Asymmetric centers contained in, the farmul j tituted or
substituté}dSaﬁ?\ycfsger%lﬁ:rf))én oztri w? %@?&ﬁ%gﬂﬁﬁﬁﬁ daegjg?m:gteﬁc}éilﬁf@%rmu a{ﬁe(ceglr:i”arﬁiﬁ]%ipendently of
one anothed lcandthislboaligudiffeneti the R configuration. The invention relates to enantiomers,
both the levorotatory and the dextrorotatory antipode, in enantiomerically pure form and
10substantially enantiomerically pure form and in the form of racemates and in the form of mixtures of
thelfvo enisneipsersiiamiOratiagd Phavirieinial NKEWMEES repre Ndrasrient Sthere & form of pure
and subsfaptially pasgdfigsiesenmaizand in the form of mixtures of two or more diastereomers in all
ratios. The invention also comprises all cis/trans isomers of the compounds of the formula | in pure
form and 15substantially pure form and in the form of mixtures of the cis isomer and the trans isomer
in all ratiQfrisfranaisoqieiipes) kriepeateiilpabstithestioyclastkaptorialys ardiituted digzacycloalkane
ring depicted in formyla 1, for example. The preparation of individual stereoisomers, if desired, can be
carried oﬂpﬁﬂé%fﬁt i %?)Eﬁ?re according to customary methods, for example by _
chroinatography or crystallization, 20or by use of stereochemically uniform starting compounds in the

SYnihe S Mokl TSI BRRERIY SIS SRaeFHHIARANY oPERIF GuRap AR RiohatyeatAes 2

derivatization can be-carrie t. The separation of a mixture of stereoisomers can be carried out at
the stagebyfane eompeuisertiaacorodiffarantsubstiiuasitiyelesan frrentieeise 3RdHE cbwse of the
synthesis, e, iApRIGRaIROCOmMPRASS; all 25tautomeric forms of the compounds of the formula .
Physiologically acceptable salts of the compounds of the formula | are in particular salts with a
nontoxic salt component and preferably are pharmaceutically utilizable salts. They can contain

INOpRANIGMRERRBIE ShgPaHPRERID P Pisials prrditt AR EMER Ryriedepopiterityniceacpounds of
the formLg%nla\rl,vgglo%%Q)tr?é%yagu%%lt%lgtgéoéjf bne or more identical or different substituents

chosen from halogen, (C1-Cy)-alkyl, (C1-Ca)-alkyl-O-, (C+-C4)-alkyl-S(O)2- and cyano.

If structural elements such as groups, substituents or numbers can occur several
25  times in the compounds of the formula I, they are ail independent of one another and
" can in each case have any of the indicated meanings, and can in each case be

identical to or different from any other such element.

Alkyl groups, i.e. saturated hydrocarbon residues, can be straighi-chain (linear) or
30 branched. This aliso applies if these groups are substituted or are part of another

group, for example an alkyl-O- group (alkyloxy group, alkoxy group) or an

alkyl-S(O)m- group. Depending on the respéctive definition, the number of carbon



for example a carboxylic acid group (HO-CO-) or a sulfonic acid group (HO-S(0)2-) and nontoxic
inorganic or organic bases. Suitable bases are, for example, alkali WO
2009/095163PCT/EP2009/000281 16 metal compounds or alkaline earth metal compounds, such as
sodium hydroxdazopetassium hydroxide, sodium carbonate or sodium hydFdgaReeyesAske, or
ammonia, organic amino compounds and quaternary ammonium hydroxides. Reactions of compounds
of the formula | with bases for the preparation of tBe salts are in general 5carried out according to
customary procedures in a solvent or diluent. On account of the physiological and chemical stability,

advantageous salts of acidic groups are in many cases sodium, potassium, magnesium or calcium
salts or aatonumin@nsaky!\ghicip can died card: énd. & merdokyampigoapalicyl aie madtybn atom.

Compou f f : i i 1C 18y Y ggﬁ,%en jTo ol ple an amino

1Ogroup,@‘fﬁé’%é@%&%ﬁ%’%ﬁ@%@&gﬁﬁ%ﬁﬂf m case R%{%yﬁysﬁgsgmr another basic

heterocyisebuiih dredirstbutyh Beatdrinchidingmapanidt ditBataxiruirkHsoRFEEMb GrRaRG Hekeptable

acids, forsmpisARAeUadingPh. AlgICe atuidiesombrarineisahesphospgeid, sulfurc acid
u

acetic acid, benzoic acid, methanesulfonic acid, p-toluenes Ifonfiﬁ;aigi‘éi which in general can be

prepared MOHIDGADEBIMLBIARSBE (RS HIRAIRIEY EXBISHSSI St /1% T or diluent
accordingosySHPIaRGRFORRBEBD A STHBUERIXY) Batitule tertieutaseafdigeanddition salts of a
compound containin I more basic groups, jn an ined salt the ratio Qf the salt components
can dev;géalj%§(?g?t'gmm Wc?rﬁ“t%%%?é)%%%ﬁg ré{lgec},’ 5?1%%1 le{ﬁ%nr% lar ratio 1:1 or 1:2 in the
case of tiestieathesiditiyh 20BQL&QC)&~;_;0n¢1bandaMWﬁdW(@ém}a&th@@ﬁ@@ﬂUko basic groups with
O O L BHC SO RIS At RUAARR R RARAINANS) | neREREsIirgent on comprises

also salts gontainmg the compon In'a non-stoichiometric ratio, and an indication that an acid

addifion $8iteCHees(Phuhd ﬂﬂﬂ’ﬂb\ﬂ‘@thﬁﬂé&%@ﬁnﬂhﬁ(‘éﬂnh@Hiﬁeddﬁﬁ%ﬂl‘dﬁm’dﬁ!ﬁi@w#bx‘hmple, also
. allows foﬁ%é@%‘ﬁ?n{%%%?m -5&519%5%@9(—3@5‘)15‘%8 ?ﬂ@ﬁ@%ﬁ%ﬁdé%WR@ﬂQBMS or about 1.1

mol of aci compound of the formula I. If the compounds of the formula | simultaneously

contain aR(&idiciamne emsiediney Bf the invrstior B HURRTIOK BISBIReLERDRBALE salts
(betaines, Rudsiarianslimbasdiiondoibe satciormst erntianed ahberaseridaueation also comprises all

salts of the compounds of the 30 formula | which, because of low physiological tolerability, are not
directly sHifesRMor use as a pharmaceutical, but are suitable as intermediates for chemical reactions
or fg the preparation of physiologically acceptable salts, for example by means of anion 17 exchange

or cation exchange. A subject of the present invention also are.solvat f ounds of the _
formula | ﬁH‘%ﬁfégﬁgSé’M%DaB ﬁ%?%?e%uaﬁgtgﬁéu'gtg Wit%%ﬁ@ﬁ%@ﬁi’e%@%%—g anols, in particular
physiologiesiljirar coptpblmddbysnéficiFhtivos e aig jsafeitablg shcspharaaceuticaleri®and C(R2)2,
more preferahl | fer r . embodiment
of the inv%%?{ﬁg r(1¥ %Eggtﬁ)%g%?g%%%@e)ﬁ\ %?n%%%ﬁngﬁugggg é_ r%%@%%&@i%ﬁ%ﬁtion the group
A is 0, inaiecshiiicisniip aiatdatane grsaplass eaTmasaicalFelive SORABERIFEPIRS K divalent

(02,80-alkuharapitthe:spic Ak iBgRuRdS R EHE"aRAREE dleHb erRiaN. AR SRYDEEUDE groups
Ra via two distinct carbon atoms and forms, together with the carbon atom carrying, the groups fr, a
e PRI, L. ot

cycloalkdFheyeiRsuhsti iR slcroh wapitdzr RYSHATURE 1rERREHD 18
carry fiuorine atoms, or substituted, for example by 1,2, 3,4,5,6,7, 8,9, 10 or 11

- fluorine atoms, preferably by 1, 2, 3, 4 or 5 fiuorine atoms, which can be present in

any positions. For exampie, in a fluoro-substituted alkyl group one or more methyl

25  groups can carry three fluorine atoms each and be present as friflucromethyl groups,
and/for one or more methylene groups (CH») can carry two fluorine atoms each and
be present as difluoromethylene groups. The explanations with respect to the
substitution of a group by fluorine also apply if the group additionally carries other
substituents and/or is part of another group, for example of an alkyl-O- group.

30 Examplés of fluoro-substituted alkyi groups are frifluoromethyl, 2-fluoroethyl, 1,1-
diflucroethyl, 2,2, 2-trifluoroethyl, pentafluoroethyl, 3,3,3-trifluoropropyl, 2,2,3,3,3-
pentafluoropropyl, 4,4 4-triflucrobutyl and heptaflucrcisopropyl. Examples of fluoro-



bonded in the same ring position. The said cycloalkane ring, like a cycloalkane ring in the compounds
of the formula 1 in general, can carry one or more (01-04)-alkyl groups, for example one, two, three or
four methyl groups, and/or one or more, for example one, two, three or four fluorine atoms. Preferably
the said cyciqatkaned®ngis a cyclopropane, cyclobutane, cyclopentane opcygiphexasesing which can
all be unsubstituted or substituted by alkyl and/or fluorine as indicated, in one embodiment of the
invention the said cycloalkane ring is a cyclopropane ring which can be unsubstituted or substituted by
alkyl and/or fluorine as indicated, i.e., in this WO 2009/095163PCT/EP2009/000281 18 embodiment
the divalent (C2-C8)-alkyl group is an ethane-1,2-diylgroup (1,2-ethylene group) which is unsubstituted

or SUbStit%@éthhﬁéﬂ(ﬁl@ﬂ@%f&ﬁf&ﬁr@&ﬁﬂd&@tﬂdﬂ%@fﬂﬂz%—WW&W@C2-C8)-a|ky| group is a
(C2-C8)-alkyl group, more prefer béy C2-C4)-alkyl group, for mple a, C2-alkyl group. In one
embodimBHt qﬁmﬁi’o‘%’%ﬁ'\g i KRy %Oéﬁogéﬂr‘ﬁaﬁﬂ@? R gﬁSgHagﬁ%gra:ne, in another
embodimgRy iS00 ydeges areltifilictaatkshesueiyi-the Ryws gtdiperRaaiiysuttpamdent of each
other and ¢an be identical or different, orjn.all thes odi NQALFO! 23 together are a
divalent 35 %Eﬁ% E)‘/ B?Sﬁp‘.“ﬁifggﬁrﬁ)%?%éﬁ? Sﬁ'ﬁ%g %\%ﬁ%@%@h@%&&% r%(@?é’ifa ntical or different
groups chosen from hydrogen and fluorine, in 10another embodiment they are identical and different

groups c - h s GonAlsv, r [ e invention the groups
Ra are id'lﬁi‘ﬁ%@% bﬁ%s%gn%f??r% g%ﬂ?ggﬁ, fluoriﬂl%ﬁa%%{?gi{%g%g ’g(r)‘% t ie\}}zwo groups Ra together

are a divaiemesoondiaphilky tiralest mitathsieepe falrnedint gowrsIHSHBRAREANFERNRA both are

hydrogen.gring dWs EPSRa 96 akR rdlranin GRS rlkurgsauss dinRyLsheoembodiment
of the invention, thge@groups Ra baoth are hydrogen, i.e. the grou C(Raéz representing the group A is

ogen, .
the grouPGHESHAY M-@TWPQ@JEF&Y@@%%@’I@%@?&' KA e R gAY acy cloalkane
moigty depisiied &) foranka ¢, Preiesaisenss Svaighreadin 20formened:; tretrsablytoniee two or three,
particula(rFy E}rFeferabl one or two, for example one, .of the géoupbs Ehwpichtﬁéesin%%p&ngggt of each
other andPEiAFE QSHRSAH BRETERENS/E ABY ROF RN bR ENG Bre T0Srom all
denotatioatpeoonfrise ditfitvet definitioatometycind tneyroge beesubatitotbdogriupsra.are hydrogen. In
one embadiment of invention, all groups R are hy andthe 25digzacycloalkane moiety
~ depicted X%HQS%CF? "éaﬁ?%f)%?ikz#lgrnn ,ghai%oép?g@agﬁgﬁ% brci?%-g%g gggﬁé ring, in particular a
piperazin€tihel WhicHeBires Hgfidp Riib@G k-t sutistiuted by debdtideHs@nering carbon atoms.
Craups Rujelhare difereL iremrigasn, cahe rsrenin anyomsilieps oliie diazacycloalkane
moiety provided that the resulting compound of the formula [ is stable and suitable as 30a subgroup in
a pharmaéditi€d Cibdve Bsanppias Rfiflusre-svhstiiind HGIaN Al AIoHREYRICH SARY1-0- groups
reﬁfisen%%tﬁx@ﬁez?@, QQBQS?@%W@%@%??«/&H ébzgrﬁﬂﬂé,a?b@l@lka;?ecrm depicted.in forfmulké)lI ! |
which are adjacent to_a ring nitragen WO 2009/0951 009/000281. om, Preferably only
one or twi? T%E(%Trﬁﬁgzb(ﬁ bﬁ@%&ﬁﬁ@'gr’&i&{ ﬁzérégggﬁéﬁliﬁéﬂ@. rﬁ%ﬁﬁﬁ@%":ﬁ%f the
inventionghmpepups B divalenoskyfpioupydreaenr (Bd riidber v in a divalent alkyl group '
20 C,Ha is 0 (zero), the two adjacent groups which are bonded to this group are directly
" bonded to one another through a single bond. For example, if the group R* is the

group {C1-C7)-cycloalkyl-CyHzy-, which group is bonded to the remainder of the

molecule via the C,Hy, moiety as is symbolized by the terminal line (hyphen) next to

the C,Hzv moiety representing the free bond, and the number v therein is 0, the (Cs-

25  Cy)-cycloalkyl group is bonded directly through a single bond to the carbon atom
which carries the group R*°. In one embodiment of the invention the number v is
chosen from 0 and 1, wherein all numbers v are independent of each other and can

be identical or different.

30 The number of ring carbon atoms in a cycioalkyl group canbe 3,4, 5,6 or 7. The
number of ring carbon atoms in a cycloalkeny! group can be 5, 6 or 7. Examples of
cycloalky! are cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl,



5alkyl, hydroxy-(Ci-C4)-alkyl-,phenyl-(C1-C4)-alkyl-, (Cr C4-alkyl-O-CO-CuH20- and :
R1-NH-CO-CuH2u-, in another embodiment from hydrogen, (C1-C4)-alkyl, hydroxy-(C1-C4)-alkyl-,
phenyl-(C1-C4)-alkyl- and R1-NH-CO-CuH2"-, in another embodiment from hydrogen, (Ci-C4)-alkyl,
" hydroxy-(Ci-&4)afigyissastd R1-NH- CO-CuH2u-, in another embodiment FoHEROYEH L (C1-C4-alkyl
and hydroxy-(Cr 10C4-alkyl-, in another embodiment from hydrogen, (C1-C4)-alkyl and R1-NH-CO-
CuH2u-, in another embodiment from hydrogen &t (Ci-C4)-alkyl, in another embodiment from
hydrogen and R1-NH-CO-CuH2u-, wherein all groups R are independent of each other and can be
identical or different and phenyl is optionally substituted as indicated. In one embodiment of the

inventionexamplenofrpdipairenyiFcnereareai 1di-osjolryreYendsyHoheriR 1 IR&-co-CuH2u-

and in PaRCURI ISP W LYciB&iR! adAAIN s i arg Pedmacaifirespedtohich are |
different from hydrogen, can be bonded to any ring carbon atoms in the diaz cy@%alka e ring depicted
‘Wrﬁr\? roadl§1

in formuldhe FRtaRatesdR RRYENJLYE WHHFD HreRERMdParediptint , aring
carbon a%&:ﬂk‘é?@'ir&aﬂ%%Cﬂﬁe?bi@wéﬁwfbﬁwlﬁg&ﬁpahim&%ﬂr eyliffprent: remyhydrogen. In case

the diazacycloalkane ring depicted._in formula 1 is a piperazine rin rrying one qro ich is
diffePent FERIPRGETLGENL tRYS IGRSNAE 0% h f)‘é‘%‘é@&% %Yﬁec%c%bsﬁgﬁgﬁgnﬁge%%og L(j)t%zsveit r?respect to
the ring niffeipaBRteranyhieycis hetdeddol ther Eagnplapidgpifercein éombndimieniscalddiehe -

diazacycloalkane ring depicted in formula | is a p ine.rin | r which are
different f?[ﬁﬁ%d'? 8 ° hasd P&%ﬁ’?%%% 8851}10&)% ré&ﬁ?‘?ﬁ%ﬁgg 59 gbgg%gna;)qr tdé{/% ?{Em both be
present imtiyeyBppsiticosemtireyrcars Wegpreparitanywiionsoramd teciaisl 5esiedis 2 and 5, or in
positions 2 an | i [ t A j ishyisybonded to the
CO group? e%%c'?ggjog{ﬁb?]cﬁrghﬁg %% %ﬁ%%ﬁaoﬁézggﬁv%if%g?&m%%%@g%ﬁgﬁ:ﬁrgﬁ%ﬁbgﬁ be present
in 3Gacleydehidy andarcnBbInRTIOMRECIORERBYN IMEMMFRNE AOILSKRORE Yhoth HP2%d 1, in
another ' ' fwe%} Id thepasnbgimeatydmR&Edy1. Similarly,
2009/09?’1%%@(%‘?’ ?gtgggzc&%ooz 1[(;%4 %ﬁ%ﬁ)#}bﬁmgﬁmerﬁg %l is 1, ?n nother rfr?goari?nent uis 2,
wherein 41 AERIASERS ErabedTEpERIEHE SPISEEN KIFRHPAIS FBRRARL AR SO R PLAT Y e

N0 v ocian fo 1L Gy Al At Py (G alkyl,
-00-(C1-C4)-alkyl-, in another embodiment fro -C4)-alkyl an roxy-(C1-G4)-alkyl-, in
another é?ﬁQBHﬁﬁ@ﬂYlfrBFﬁr?@'i%éﬁéW%%q—i}zisﬁgr%é?(é%ﬁ’-glﬁ(ﬁﬁmn%%ygpeerﬂ%é* hg’nt of the
invegtiondydidpdiyrrogsy!, tyclonhthret-emyodyrieheR2-snil Iotiykailid] iarghatbeyritiediment R1 is
hydroxy-(Ci-C4)-alkyl-, in another. embadim s - -C4)-alkyl- is preferably chosen
from hydg-agﬁa%ﬁ/%ﬁ.%éﬂ%gﬁ&‘i:%%ﬁ; %ccﬁ%bp%itrg l’f%%%%d%gﬁ%% g(%'%&?-ﬁ@l-o-oo-. In
one embaogiriuhepoRtsayhweycliie B ey éisd erciobrpbhe BB EEHeRe MveRlvh, R2 is chosen

from phe%IQZ%%Bﬂ%pﬁ@”gg&jrﬁghhg%gr%)ﬁltjg%mﬁ%ér%}mm@H dthi gadayygidinyl, in

another embodiment from and heteroaryl wherein heteroaryl 1s thiopheny|, which are all

optionaII)J%mﬁ@tiﬁm@@mﬂi@é%&iﬂY%PﬁﬁﬂeMﬁB&q’H@FﬁrBf"ﬂﬁé"{ RS ORI RKEWhyI which is
optignally;suhistRPRAEN PRSP BoshlanticatoitiBRIeRy, is not part of the double bond,

i.e., the cycloalkeny! group is not a cycloalk-1-enyl group. Cycloalkyl groups and
cycloalkeny! groups generally are optionally substituted by one or more (C1-Cy)-alky!
substituents. |.e., they are unsubstituted, i.e. do not carry alkyl substituents, or
substituted, for example by 1, 2, 3 or 4 identical or different (C+-Ca)-alkyl substituents,
25  for example by methyl groups and/or ethyl groups and/or isopropyl groups and/or

tert-butyl groups, in particular by methy! groups, which substituents can be present in
any positions. Examples of alkyl-substituted cycloalkyl groups are 1-methyl-
cyclopropyl, 2,2-dimethyl-cyciopropyl, 1-methyl-cyclopentyi, 2,3-dimethyl-cyclopeniyt,
1-methyl-cyclohexyl, 4-methyl-cyciohexyl, 4-isopropyl-cyclohexyl, 4-tert-butyl-

' 30 cyclohexyl and 3,3,5,5-tetramethyl-cyclohexyl. Examples of alkyi-substituted
cycloalkeny! groups are 1-methyl-cyclopent-2-enyl, 2-methyl-cyclopent-2-enyl, 3-
methyl-cyclopent-2-enyl, 3,4-dimethyl-cyclopent-3-enyl, 1-methyi-cyciohex-2-eny, 2~



20substituents chosen from halogen, (C1-C4-alkyl, (C1-C4-alkyl-O-, (C1-C4)-alkyl- S(O)m-, hydroxy
and cyano. Preferably the number of substituents in a substituted group R2 is one, two, three or four,
more preferably one, two or three, for example one or two. The substituents in a substituted group R2
can be presespanogapbon atoms in any positions as indicated above withPfeBpBEEIBStituted phenyl
and 25heteroaryl groups in general. Thus, for example, in the case of a monosubstituted phenyl group
representing R20, the substituent can be presentin the 2-position, the 3- position or the 4-position,
and in the case of a disubstituted phenyl group the substituents can be present in positions 2 and 3, or
positions 2 and 4, or positions 2 and 5, or positions 2 and 6, or positions 3 and 4, or positions 3 and 5.

Likewise neeBttisydistinnetieptytridAretugd-cyotekentthenwl ¢ametayhewsoberti@evitsin any positions
d - st : |, B¢ - | ,
an Ca“_%%%ﬁ!é&_&é@@ﬁ‘ﬁ%&%%% YRR RGN ArHea-SRiheId gk ey

6-chloro phéenyl or 2-chloro-3-fluoro-6-methy i
2000/0951iBERY FaYPRDER/REIRS 1424-Simatiy sy eRbmpleeY c ab8-SBgRENY YRGS G retktituted by

fluorine a iRsLBR G ARCLP Mo TRE TN RFEANGE MRl Basbhe PERsRIMAN IBaLURR 20, are
preferab?@gﬁ%éﬁe%%ﬁl glogen?g(?l-ci)ﬁ-i%?yl,u%%o-allgl-Om (Ci-%iﬁ)(—alk'%-sléro%mand cyano, more

preférablP¥rene RamGER lHemne Alams | @i ey A5 HsUbRIEe ke s Ak JPSERY-THRMREularly
preferablytfiers, baloganit(tal Gdp tiyhpRDLICHL-C.Bakk\a-@; 18y e prttmuldriupraieratolyérom halogen
and (C1-C4)-alky], for ex le from chlorine, fluorine,an thyl, wherein,in ape embodiment of the
inventionAfRE&E V&%Epg'?%‘?s%biﬁhéﬁféolﬂq%?%%ﬁp%ﬁ?%%]rg @éﬁor?spusnasﬂ?ufgg %?'gﬁggiituted by one or
more fluajine@ieans alsd assabstitatap|siol diabsuusin tsyctundrenenfiakye T hediimsinated alkyl, the
substituents comprising the group trifluor | F3-0- E . be
included RGeSt of Lsgtﬂ{uéjn%é Yngg &%ﬁ%gtﬁ%&%&%t@%ﬁ%{g@a&su st?t%?%g{g kyﬁl, and in
andther dmboyileeof Sf:tre-nstitioletheyalkglicicrpsns stbatiluerestyrifergryli?R2 are not

substitut%qﬂ%rfgggﬁm(gp Lin gt&?ﬁlﬁm remRastimentihe stk s meanmugsubstituted alkyl.

15Specific groups’in addition to the afore-mentioned specific 'groups, which can represent the group

R2 and f!@fﬂ@hﬁéﬂ,ﬁiﬁr@ﬁ}%ﬁﬁs@wm€wﬁﬁyﬁEPF@'EB?%&!‘JI@HQ"@F%’Q?B a | can be
Y L o TSN
4-methyl%¥f§ﬁ’2§(5&ﬂlﬂ€fﬂﬁﬂ?%‘ ﬁéﬁ@'}%@ﬁ?ﬁ‘-ﬁh%@ﬂ%&%@ﬁ&ﬁ% fﬂﬁé%&@fﬁhenyl, 3-

efgoxy ik henphtba=dlifl satatheny by stistfitierotp broybr2ffeniflumroephenyl,
g],G-difialoro- nﬁlj,g\;%?%?fro-gmg ] I 3%3}!?fluoroéph é/l fs- dich ro:gr; wlti%’éﬁ;scﬁgri%enyl,
2,5-dich|@|rbcfp{§éh}§/?,)"§f i %"T’o%-g?waer%/ I%%—pd?éh%rcgagﬁe% %Og%fé rI’oro-ﬁe}!nesr’ly,
g-cﬂ:oro-ﬁ}f}her@{pﬁmi’ngbrﬂsdhmrbydmuwas bthhaape Ff@MMMb@mplﬁl?Mycloaikenyi .
-chloro-§-flyaro- - 3-chiorg-2- -pher -4 - - B o-phenyl,
4-chIoro-gr{iﬁgrgﬁ%%%%kjriqﬁo’rgéﬁ%ﬁ%%p%gﬁﬁ%iwoqF(%é#lh%%%p%@e&n{ﬁ?@ﬁ%ﬁ%ﬁ%ﬁnyI, '
2,4-dimethgt-ipydnoyy erycndnnt iharbstiveniripgen oy fecingReth(fplanglkyl, of

3,5 gimetliylsphenyhrd Lo RimtriP¥lpARNENE BiarerdunatByaBhasy brsfbiarsRsmethyl-phenyl, 2-
30fluoro-6-methyl-phenyl, 3-fluoro-2-methyl-phenyl 3-fluoro-4-meth¥%phenyl, 3-fluoro-

5-methy| StREHHEnA SR AR luprng Radford-9-a1Kvhy L BHITOS Rl HCA. HIBWRTI-pheny!,
2-chloro-ggmatdms arY hiiprtichetiybehsaybi-shlereyioalky! or cycloalkenyl group,

preferably is 1, 2 or 3, more preferably 1 or 2, for example 1. The fotal number of all

substituents in a cycloalkyl group or cycloalkenyl group preferably is 1,2, 3, 4,5, 6,7

25 or 8, more preferably 1, 2, 3, 4 or 5, for example 1, 2 or 3. Such further substituents
like hydroxy can be present in any positions, provided that the resulting compound is
sufficiently stable and is suitable as a subgroup in a pharmaceutical active compound.
Preferably, a hydroxy substituent is not present in position 1 of a cycloalkenyl group
or cycloalkyl group representing R*, and in a cycloalkenyl group a hydroxy -

30 substituent is not present on a carbon atom which is part of the double bond.
Examples of hydroxy-subsfituted cycloalkyl groups are 3-hydroxy-cyclobutyl, 2-
hydroxy-cyclopentyl, 3-hydroxy-cyclopentyl, 3,4-dihydroxy-cyclopentyl, 2-hydroxy-



WO 20091095163PCT1EP20091000281 22 methyl-phenyl, 2-chloro-6-methyl-phenyl,
3-chloro-2-methyl-phenyl, 3-chloro-4- methyl-phenyl, 3-chloro-5-methyl-phenyl,
4-chloro-2-methyl-phenyl, 4-chloro-3- methyl-phenyl, 5-chloro-2-methyl-PhenY],
2-methoxy-3waethyadheaY |, 2-methoxy-4- methyl-phenyl, 2-methoxy-5-HetRAZMEAGES 1
2-methoxy-6-methyl-Phenyl, 3-methoxy- 52-methyl-phenyl, 3-methoxy-4-methyl-phenyl,
3-methoxy-5-methyl-pherwl, 4- methoxy-2-methyftphenyl, 4-methoxy-3-methyl-Phenyl,
5-methoxy-2-methyl-PhenY], for example. In one embodiment of the invention, R3 is chosen from
(C3-C7)-cycloalkyl, (C5-C7)- 10cycloalkenyl, tetrahydropyranyl and phenyl, in another embodiment
from (C3&yeteyoitBlyydCE-Cyyioheilkehytemey sivelonekylaRot b edrpoumyeRh #%rh (C5-C7)-
cycloalkyl, (C3:C71)- %1%% | and,t } {l i N3 4,5-
(C3-C7)-é§/%l§gl%ho% - ?é%%%%aqg%g;@%ﬁ%ﬁ;%gﬁgﬁheﬁlfi%?yﬁﬁno r%mﬁbég%ip:nent from

(CrC7)-cyshystaryptyshaineind Rehgrsaxytcye e Siysamnsry AsherMcs Y H Reioalkyl and

(C5-C7)-eyelgalkany| dpanatiesemesimandiamstdoeakersiaptubaniebendiosherein the
cycloalkyl, cycloalkenyl, phenyl and heteroaryl groups are all optio %ll _s%bstl uﬁ%@r indicated and
cyclSalkyFyrismeabi ﬁ(ﬁﬂ@%@&l@&ﬂ?ﬁi&@%@%@&ﬂ?@@@%-éfc Sk, ToPEK8Rble

;ﬁclor;ex%yl&b_gﬁ@ﬁ.&w}flp@;qﬁ?ﬁﬁ@bgjgy@é;@}wiﬂxemﬂziéemﬂbﬁmb :_txpyctmitmdknl;il,kahg hethza:r))qaryI
preferably is chosen from thjophenyl and pyridinyl. In another,embodimen inveption R3 is
phenyl WWEW&%iBﬁé’ITﬁ%é‘&%’@g}/gg% é’&(g%.c}/ ﬁ?!ﬁ'faera}%@‘?ﬁ@’-h@ﬁ?bc r%?ﬁls%égﬁﬂj%\rﬁipin a
substitutesygitpuyR3eithginecyisiep¢htgienetifplir crutsb exdfeedny atys)ahenty ety iparticularly ‘
preferably one or twq, for example one, Th i In Q‘?;;M % LS HHRAGAN be present on
carbon a&%ﬁig '?ﬁoa%!/- L“&’é%ﬂ?éﬁg’gs%%%% 5’%@%@&%@%:@%‘[ 0 Su %ﬁ%ﬁed c cl‘g@lkyl,
cyclGalkenytigieydifindrhatetvdry tytinepiv dineramebybx ArfpHonfrmdaibke. é‘a monosubstituted
~ phenyl i ' nt4 itiopythe 3-positi th
ens SEYBSHEIENS P LR bepsmyten o e o e

4-position, stituted phenyl grou e substituents can be present in positions
2 and 3, eygoseinirethihd4cramedaibrs Z2-avaishexpetivbnd ovaltherIsiBtidns 3 and 4, or
positions gyagqu@g%wbstituents which can be present in a cycloalkyl or cycloalkenyl group
representing R3 are préferably chosen from fluorine, methyl and hydroxy, for example from WO
2009/095163PCT/EP2009/000281 23 fluorine and methyl. In one embodiment of the invention, the

subgtituep{sdfishGariRIvanyP grYGoRlemdaiagIRPE pretemno R Sana spdhexde sigaateitiesembodiment
o e S B e R s B el e ers
halogen, §Gt4Ga)dktbthyltyorpyEh-CEa), tokany o Ryl o Gtrainycamiran-4-yi.
(G Gy SRR, BN K opra R B ERA  ne
cyano, merehwdifeeipiitomimeoten, Eraiosiemyang is dettaliMAron T8 Yalkyim hydroxy,
(Cl,56)-alky1-0-, (Ci- _ |
 In substituted phenyl-groups, fhe substituents can be present in any positions. In
monosubstituted phenyl groups, the substituent can be present in the 2-position, the
3-position or the 4-position. In disubstituted pheny! groups, the substituents can be
present in 2,3-position, 2,4-position, 2,5-position, 2,6-position, 3,4-positicn or 3,5-
25  position. In trisubstituted phenyl groups, the substituents can be presentin 2,3,4-
position, 2,3,5-position, 2,3,6-position, 2,4,5-position, 2,4,6-position or 3,4,5-position.
if a phenyl group carries four substituents, of which one, two, three or four
substituents can be fluorine atoms, for example, the unsubstituted ring carbon atom
can be present in the 2-position, the 3-position or the 4-position. If a polysubstituted
30 pheny! group or heteroary! group carries different substituents, each substituent can
be present in any suitable position, and the present invention comprises all positional

isomers. The number of substituents in a substituted phenyl group canbe 1,2, 3, 4



10C4-alky1-0-(C1-C6)-alkyl-0-, (CI-C6)-alkyl-S(0)m- and cyano, particularly preferably from halogen,
(C1-C6)-alkyl, hydroxy, (C1-C6)-alkyl-0- and (C1-C4-alkyl-0-(Ci-C6)-alkyl-0-, more particularly
preferably from halogen, (C1- C6)-alkyl, hydroxy, (C1-C6)-alkyl-0- and

(C1-C4)-alkytvr- (aiibro6psalkyl-0-, especially preferably from halogen, (CIrCEEribef/0(E€E1C6)-alkyl-0-
and (CI-C4-alkyl-0-(01-C6)- 15alkyl-O-, for example from halogen,(C1-C6)-alkyl-0- and
(C1-C4-alkyl-0-(C1-C6)-alkyl- 0- or from halogen;1(C1-C6)-alkyl and (C1-C6)-alkyl-O- or from halogen
and (C,-C4alkyl, wherein in one embodiment of the invention the alkyl groups in substituents in phenyl
and heteroaryl groups representing R3 can be unsubstituted or substituted by one or more fluorine

atoms ansh, RPasiexanypte afistinsid ehtsgb gtaining il bkiewis2Gssbbstintedatiepg raandubstituents
comprising the group trifluoromethyl such as, CF3 itself,.CF3-0:. -S- p&i@'qluded in each list
of substifI&H ?ﬁagr tiiin t8rs$]t5'§t ﬁeﬁ%%{)%%rriglﬁéetﬂ}r?s%é% it?)'ﬁa%%ﬁ%ﬁ%n In another embodiment
of the inyeefiemet embgtignenissahtbabstiantion, inereubrdityeRS irsuhntiviestipheaybgifiorine and in

this latte %g%%%qug%$ aﬁ%‘%ﬁé@@ntW&B MBW §J5¥{itaéms%§e%mb%mé nt of the

invention, a group In a substituent InR3 is a (01-C4-alkyl ?roup. In one embodiment of

the Mvermgspetivadednitientéonaramnln by srbstineniagmsen bemdieleasn. droobvspiddenting R30,
are ChOSE&‘;‘ﬁ%M@P@ﬁ@;{H qfer %bygf{@péwrjp,e@ph&ﬂqg@@@@rmi@)_@]m areferably from fluorine
peci

and chlorine. ic groups which can occur as the group R3 and from which, or from 30any
subgrou iV iRinReyAnthOLTRBIIMHPREST lerominal] 289 %@&ﬂféh&,”rﬁbut&‘é"&%ﬁﬁ%fﬁ?&,
cyclohexylpp¥sianaBhp, syRiaBaIHN-gPuipCispebsnBrg it cyelohan al-atiylgrblipsreanymohexyl,
4-methyl-cyclohexyl, 2-hydroxy- clg&)en%l, 3-h§dr - .W0t200910 5163P%T/EP?€909/000281 24
cyclopen‘ﬂ'ﬂ?@ﬁ%ﬁ&gﬁ ﬁﬂgﬁé/@%/‘% VRS- SIS HERIM G- ATES:G ey BB RETT S My dfoxy-cycloheptyl,
3-hysiroxsrtystinkensytosthiydng iuoyicioisebitifutat difkyb rivey sldistiy rés3sdmpetbipgdyeohexyl,
4,4-dimethyl-cyclohexyl, tetrahyd ran-3-yh-t yeropyan-4«yl, ghenvl, i.e; ituted phenyl,
2-f|uoro-gﬁé¥@l¢g§ﬂ§%r89 g)ﬁﬂg% Iifg-éiﬁj%o?g-%@ﬁi%ggigfﬁgp%gﬁn% %-(mgih%%@ﬁﬂoro-phenyl,
3-bromoephkrigl, of-bubstieinis i, dtidiéonyiophdsiiuemtreaoynphsng LaswesHHtBH gy 2-
hydroxy-phenyl, 3-hydroxy-phenyl, 4-hydroxy-phenyl, 2-methoxy-phenyl, 3-methoxyphenyl,
4-methoxy-phenyl, 2-(2-methoxyethoxy)-phenyl, 3-(2-methoxyethoxy)-phenyl,
4-(2-methowmamiméﬁyg‘mm%a%m%ﬁmﬁmﬁtﬁm%%%%p?ywﬁ?ﬁbﬂbny|,
4-(3gMetRORUMBRANY RBREBK IRIGRIESy 3t HIRPARY ekbr DatdHha-Aryicawddin tieyb amietin-4-yl,

2 methor AR BRI SR ST AR5 SO TSR eE LA -y,
2'hydr0XMd%‘itﬁiﬂiD;ﬂ@diofédﬂMDm@w@Bﬁr%yh %mﬁﬂoky@&ﬁdﬁgﬁmhd%ﬂme‘ém;iﬂyridin-4-y!, for .
G membEAHG BE AT AR A TSI & BUE T Rt P BFine substiuents RA
is less thesrdpalinchrbos atenns tinepasitivitodes atoansispetiflalivdeferedtwindhe defonitenry a
sulé%tituecr)]rt tﬁé’ 85&% %&Q&%%ﬁr\]uﬁgmcéﬁ 'c%y a hydrogen atom or a substituent such as
alkyl, is the ring nitrogen atom .in a 5-membered ring system such as pyrrole,
pyrazole, imidazole or triazole to which an exocyclic atom or group is bonded.
Examples of ring systems from which a heteroaryl group can be derived are pyrrole,
furan, thiophene, imidazoie, pyrazole, triazoles such as [1,2,3}triazole and
25 [1,24}triazole, oxazole ([1,3]Joxazole), isoxazole ([1,2]oxazole), thiazole ([1 ,3]thiazole),
isothiazole ([1,2]thiazole), oxadiazoles such as [1,2 4Joxadiazole, [1,3,4]oxadiazole
and [1,2,5]oxadiazole, thiadiazoles such as [1,3,4]thiadiazole, pyridine, pyridazine,
pyrimidine, pyrazine, triazines such as [1,2,3]triazine, [1,2 4]triazine and
[1,3,5]triazine. In one embodiment of the invention, a heteroaryl group comprises one
30  or two identical or different ring heteroatoms, in another embodiment of the invention
heteroaryl comprises one ring heteroatom, which are defined as indicated. in another

embodiment heteroaryl is chosen from thiophenyl, thiazolyl and pyridinyl. In ancther



20 respective ring members are CH groups. In case the number n is 0, all ring carbon atoms in
positions 4, 5, 6 and 7 of the indole ring carry hydrogen atoms. Preferably, the number n of the
substituents R4 is chosen from 0, 1, 2 and 3, more preferably from 0, 1 and 2, for example from 0-and
1. In one embasiimentakihe invention the number n is 2. In another embedimeEptadeerdmber n is 1. In
another embodiment the 25number n is 0, i.e. no substituent R4 is present in the compound of the
formula I. R4 is preferably chosen from halogen, §@1-C4)-alkyl, phenyl-(01-C4)-alkyl-, hydroxy-(01-
C4)-alkyl-,hydroxy, (C1-C4)-alkyl-O-, hydroxy-(C1-C4)- alkyl-0-, (Ci-C4)-alkyl-0-(C1-04)-alkyl-O-,
pheny1-0-(C1-C4)-alkyl-0-, di((Ci-C4- alkyl)N-(CI-C4)-alkyl-0-, HO-CO-(C1-C4-alkyl-O-,
(C1-C4)-adlinidiite(Cheidioaliylis3MbsdE Trddd HradnphaBHCandCn i) vh kgl btigo-0-,

(Ci-C4)-alkyl-S(0)Ym- -CO-, (C1:. N-Q0- m halogen,
(C1-04) PR e SRy RS So T o B B S et i
hydroxy-(&rﬁb@ab«m%rm@m}&(@tk@zpmlkyl@QM&W-QIMNW@%&W@@%‘Y'
(C1-C4-alky)-CO-0-. (&1-CA)-alkyl-NH-00-0-, = OA)= -GN AT Ot - |-O-00-,
H2N-00- ?gg‘%ﬁé’rﬁ%@ﬁﬁ]ﬁ'@ !ﬁe?é%%/’a?bﬁg%?gﬁﬂél-cqa y%f%%r%ﬂi%@%i{?kyl-,
(C1-B4-alkyridyiDsan ba-auddin Ry haxy oy qomnidioafkyl. 6y 1Bzeld £ 1RG By @@®-alkyl-o-,
phenyl-0-4Gr G)-aliub B4k ¥r SR-QAG G- MREPIYIGSHGe HOi8RagBLaGH) aikyl-0-00- and
H2N-00-, more particularly preferably from halogen, (Cl-C4é_—aIk l,. hydrox ,@1-04- Ikyl-CO-O-,
(CL-Ca-sRyRAIA YL 0F S mBezo Vb tB2a N BroRE Sl ) ekrabRy T Ralogen,
(C1-C4)-agloy [ npcagizbfl colpBeation D2 4FAaCd) By ROHE M riatiol-By @ 184)-alkyl-0-00- and
H2N-00-, wherein allﬁubstituents R4 are independent of each other and can be identical or different,

and wher@ir‘?éﬂtﬁ%‘?’l é}oups are independently of each other optionally substituted as indicated. In
onejgmbodiment of the invention, R4' is chosen 15from halogen, (C1-C4)-alkyl,

hydroxy,(C1-G4)-alkyl-0-(C1-C4)-alkyl- Oz, (Crad-alkyl00-0-. (Ci-C4)-alkyl-NH-00:0-
ooy e R R b SRR s Al ons o o
preferablgxsmplediogdhif@erC2yvhbialy hyaira fyre02hpmupl o fei-Eapsitign-endien iwiealkyl-0-00-
d H2N-pQ-. § le: gen (GLGd-alkyl hydr Ca-alkyl :
PR b L A O e U LA ER U
(C1-C4-alkgl DResiton anglonintroinrrsilige anEsc N NG S-RASHID. A g RYTAEUEARGIVYP wherein all
subgtituepisiRbas4darrAsiRach sthrRimaasbiranb ehisisriisation difigrsrih Meeterably, not more

than two of the . : N .
position, in a pyridin-3-y! group in the 2-position and/or in the 4-position and/or in the

5-position and/or in the 6-position, in a pyridin-4-yl group in the 2-position and/or in
the 3-position and/or in the 5-position and/or in the 6-position. Preferably, a
substituted heteroaryl group is substituted by one, two or three, in particular one or
20  two, for example one, identical or different subSt_ituents. if a ring nitrogen atom is
present which can carry a hydrogen atom or a subsﬁtuent, the substituent on this
nitrogen atom can be a methyl group, an ethyl group, a propyl group or a tert-butyl
group, for example, which groups can also be monosubstituted or polysubstituted by
fluorine. Generally, suitable ring nitrogen atoms in an aromatic ring of a hetercaryl
25 group, for example the nitrogen atom in a pyridinyl group or a nitrogen atom in a
[1.2,5)oxadiazolyl group, can also carry an oxido substituent -O™ and compounds of

the formula | thus be present in the form of an N-oxide.

Halogen is fluorine, chlorine, bromine or icdine, preferably fluorine, chiorine or

30  bromine, in particular fluorine or chlorine.



substituents R4 are NO2. In one embodiment of the invention, the number n is 25chosen from 1, 2, 3
and 4, preferably from 1, 2 and 3, more preferably from 1 and 2, and can be 1, for example. l.e., in this
latter embodiment at least one substituent R4 is present in the compounds of the formula |, preferably
one, two or thigs,ssRsttyents R40, more preferably one or two substituerts/Reb@9fonerample one
substituent R40 . 30 WO 2009/095163PCT/EP2009/000281 26 example one substituent R4, is a
substituent wherein the atom within the substituefgvia which it is bonded to the carbon atom in the
6-membered ring of the indole moiety, is an oxygen atom, i.e., it is chosen from hydroxy,
(01-C4-alkyl-Om (C3-C7)- cycloalkyl-CvH2v-0-, phenyl-(01-C4)-alkyl-0-, heteroary1-(Ci-C4)-alkyl-0-,
hydroxy-tfz GsaltnOentoh SshntiedsGalGrsrébiairicdic (61t OF-thys kuatipb@usDi(EI-C4)alkyl-O-,
phenyl-0-(Ci-C4)-alkyl-0-, heteroaryl -0-(Ci- C4é§a@il -0-, dﬁlcgl -04)-alkyl N(:C1 rﬁ( wgh%ns
F10-CO- (ST ARG] EX5 DI 3 SRS ORI 8 R PP Ao o0 (e B g o
(01-C4-alkyhfeR- O (Ra=BTeyieaiky cdiBN 8- frix(@ i eftkgl H‘n@@a&ramomenc
(C3-C7)- cIoaI I-0,H2v-NH-00-0-, wherein. s ) other and
%ﬁ (g %‘(ﬁg}@ﬁtrgm S c\é\f ?ti %%rr] H éﬁ“&%ﬁé‘%ﬁﬁé@%ﬁﬂﬂﬁg%@/&aﬁ@

can be id HePein & eny an eteroaryl groups can independently of each
othes be mdpstitafén asrmmsammbmtsmnwuamdema@mmﬁ@mw&wia

hyd C Ik
_d?]c(cr:cixéj %ﬂ%‘%ar?gf %‘4§%%1%@&% %Eﬁ%ﬁ S%il I%')W(and (C1- ggﬁgl(@lla ﬁa%g&é)@aliiggﬁd more
preferabIyﬁmmtﬂdmfc(mulaélr@ﬁme@ln(@QQ‘J@?ﬁ‘ﬂYy‘Pf(P(@l-@@)ﬂ'!aﬁki?laﬁe 8eRyl-0-(C1-C4)-alkyl-0-,

diyCi- C4>Fkaﬂ?§m& é%%m{w tGi: Gf‘ﬂxb%%ér%n%té@élwIékﬁbhﬂﬁﬁfﬁr&bbfdﬂ@mélydfoxy,
(01-C4-alkyl-Om (C1-C4)-alkyl-0-(C1-04)- alkﬁl -0-, phenyl-0-(Ci-C4)-

dif(C1- cAeaqumma@qm;ﬂ%dr%@%rﬁe p%@?ﬁﬁﬁpg’r@ é‘l"f?or%r %ﬁ?gxy,
(Cifg4-alkylOraktd @T@Wb%é@baﬂ?@ﬁré'Mrﬁa@ﬂdmﬂmeﬁ?(ﬁlaﬁéﬂaatbylﬂdessrb&@lmpreferably

from hydroxy, (C1- C4-alkyl-0- and (Ci-C4 Ci- alk eferably from
hydroxy 59%6" Ef@ﬁ%ﬁ%%iw é\ g Fﬂe% r@ﬂ (]: sﬂuen g%‘rie %%%Z%qf%% i%1£ydroxy,
(Ci-C4)-athybierebysiaxi (G Ghradtyide @h{d&rsyds@t@ﬁaﬂmplamWestereomers and in the
dif(Ci-C4)-alky )-alkyl-0-, HO- o C i-C4-alkyl-0-,
FI2N-00- %&’FdﬁN r%%f—?ﬁ O(@Ty g’l? rf:' - %%ﬁ%(l}ﬂcéf%lé%ﬁﬂ%gughﬁﬁgé%y from k):ydroxy
(gl C4)-atiylpBises all cis/trans th:eajm&;%mp@mwt@f%@dl(?im@ﬁaawf@d

(Ci: ) ang%?a ?2 EB{]E%Q gﬁ% a%@%ﬂé%'n% £ Cris@ensal sy kil dRQsR RESTRFRbINSTEAR Y droXy,

(CI C4)-alkyl-O-, HO-00-(Ci-C4)-alkyl-0- and
(Ci-C4)-alk@ir@00- wmmaﬂ‘(m)anﬁamwéfb%w ﬁfbﬁﬂlh 84, ‘{Yﬁ%ﬂ%ﬁﬂf@s and
di((C1-C4)ralky s Geirfat) @btk Qnd ioke A ticsdprlyronelgeal sofrerampt OX e Weparation
20091095163PCT/EP20091000281
of individual sterecisomers, if desired, can be carried out by resolution of a mixture
according to customary methods, for example by chromatography or crystallization,
20  or by use of stereochemically uniform starting compounds in the synthesis or by
stereoselective reactions. Optionally, before a separation of stereoisomers a
derivatization can be carried out. The separation of a mixture of sterecisomers can
be carried out at the stage of the compound of the formula  or at the stage of an
intermediate in the course of the synthesis. The invention also comprises all

25  tautomeric forms of the compounds of the formula L.

Physiologically acceptable salts of the compounds of the formula | are in particular
salts with a nontoxic salt component and preferably are pharmaceutically utilizable
salts. They can contain inerganic or organic salt components. Such salts can be

30 formed, for example, from compounds of the formula I which contain an acidic group,
for example a carboxylic acid group (HO-CO-) or a sulfonic acid group (HO-S(0)-)
and nontoxic inorganic or organic bases. Suitable bases are, for example, alkali



27 (Ci-C4)-alkyl-0- and (C1-C4)-alkyl-0-(Ci-C4)-alkyl-0-, especially preferably from preferably from
hydroxy and (CI-C4)-alkyl-0-, wherein such substituents are independent of each other and can be
identical or different. If besides such substituents bonded via an oxygen atom further substituents R4
are present iy @ £9sRpaysd of the formula I, they are chosen from all othecmeaningseiR4 listed
above, and preferably are chosen from halogen and (C1-C4)-alkyl, wherein all such further
substituents are independent of each other and cg be identical or different. In one embodiment, one
such substituent R4 bonded via an oxygen atom is present in position 5 or in position 6 of the indole
ring. In another embodiment two identical or 10different such substituents are present in positions

Sand 6 qf g indalsoiiRgs 6r akamROsAAIONIR fepmiuh S st coamirsim bytistiddent R40, the
[ 7 of the indole ring. In a

substituent can be present in position 4 or position 5 or position 6 or positio
R

compou@@sm@?cﬁm%'ﬂﬁhﬂﬁi'&%tﬁ?ﬁ %m%ﬂbéﬁfﬁ%ﬁlﬁﬁfia?ﬁﬁ‘ec %%t%{ﬁueen%afgrggﬁ Be present in
position Atk 2 @liRosHiapsthes dldog pasitang dnandriuon bysiticides. dRe@tamsoitions 5 and 7 or
positionzogggnd 7 fttl} in(gcj)le ring Iﬁdoqgom OfUn%‘of tré %wgka&%%&gg?j% Oéléggeqas‘ubstituents
R40, the%@ﬂﬂfgﬁg 3‘3& %’B?‘&éﬁ’f’l‘ﬁ pggﬁ%)nosr ,%pa[nea eoci)r in poslétlions}él, and 7/ O% positions 4,
6 argl 7 eakniedsiicns:brdranid Euktanare mpitoetiuess Y theoineeho 8ilusntdAparisusdof the
formula | orll in.zer Cgr e ar fu %Q%%EW %é&ﬂﬁ@&%&@%ﬁlﬂ@%ﬁtg&mé @8 BFefent in position

Smoé)! i ﬁa%@ and the ot

4 or posi{ ShEOF I positions 1er of positions 4, 5, 6 and 7 carry hydrogen atoms. In
another enabydiasestsoiiielimeABEiThEeaNPYHRtIRr SRIGEIRB $AlRAr BRMAT TSR or two

substituepia RGNS SHsUHADIS BASKRRIRERRIIN BRSHRRGRA ORI TLRPEIRRDSIONS 4 and
ero

6 and the 25oth positions 4, 5, 6 and 7 carry hydrogen atoms. In another embodiment of the

inventionpfieederpianudhishserin @k assntsnPeionaabig: AIRMBuFRBMERANHIER the

subgfituegis BAREIRIESERIHAIRAAL PRt Bopitied habimpRrsitionadeaRt Tsandibgeatier of positions
4,5, 6 and 7 carry hydrogen atoms. In another emb% ir?ent of the invention .{he corlpso&%mds of the

d
formula IFASHRERBAS'S NGHRrorYsitn AL BR RIRSRE Ay O A DRl B AT SR present in
position ppysrsisiienl§ atdepasiioasdsafut anplbastwt withdsitorges, &)lérded 7 carry hydrogen
atoms. In another embadiment of the invention,.the comp s, of th g J; WO
2000/09 THSRRET BIOTIB 2B A I BT Iar e oér)%}\/% S rein the
substituemistiRdheselfordsentdn positionds diqusidod, Whidh foarnraielsande prePaAFINE? of positions

4, 36 and 7 %%{T%DXQEO&%@%%@ ggﬁ@s&&n%ﬂmﬁ%ﬁ theiguRAtiR® HR,eAMPOUNdS of the

formula I'contain zero, one or two su ents R4 wherein the substituents R4 are 5present in position
6 Or positeAITAINdri pOoLRIBMaD AMECEAHE T & b Pratinidar 18 tBexr@se hAghydrogen atoms. In

one embagiie OfRIANSHBBIN BUFRY R B bl BuSIberasvse bR 3. In
another embodiment of the invention both p and_gére 2,i.e., the 10diaﬁ?§§d0ﬁlkane ring depicted in

formula ItRed#Hipera A& aih§ARRORENS FRIb ARUIBEHRYED FAW MW IS '8t the formula la. In
another ehadiRRtiOfihe iBMERtRNINISrdRNdadS13] i0e.1 thindiez aayel odlitanacithgddimioted in

I St AT T TN Bk I et SR WAL i depicted
in formulanbisoaalentdiaich canbvinyg depkthdirgpopthenapplied conditions. The present
invention comprises also salts containing the components in a non-stoichiometric
ratio, and an indication that an acid addition sait of a compound of the formuta |
contains an acid in equimolar amount, for example, also aliows for a lower or higher
25  amount of acid in the obtained salt, for example about 0.8 or about 1.1 mol of acid
per mol of compound df the formuia L. _!f the compounds of the formuta |
simultaneously contain an acidic and a basic group in the molecule, the inventiqn
also includes internal salts (betaines, zwitterions) in addition to the salt forms _
mentioned. The present invention also comprises all salts of the compounds of the
30 formula | which, because of low physiological tolerability, are not directly suitable for
use as a pharmaceutical, but are suitable as intermediates for chemical reactions or
for the preparation of physiologically acceptable salts, for example by means of anion



20, - of the formula | is a compound of the formula Ic. A, R, R10, KR30, R4 and n in the formulae la, Ib
and Ic are defined as in formula . WO 2009/095163PCT/EP2009/000281 Ic In preferred compounds
of the invention any one or more structural elements such as groups, substituents and numbers are
defined as in any of the preferred definitions of 5 the elements or in any specified embodiment and/or
- can have one or more of the specific meanings which are mentioned as examples of elements, -
wherein all combinations of one or more preferreﬁdefinitions and embodiments and/or specific
meanings are a subject of the present invention. Also with respect to all preferred compounds of the
formula I, all their stereoisomeric forms and mixtures of lostereoiSO{.nerici forrrgs ig”gf%%?{%%i%?’ and their
physiolog&ﬂkbﬂ'@@c@mﬁb@ﬁ@}%ﬂ%%ﬁ%@gﬁ@ﬁlRf%%@@bﬁ%?@ SONVATESTFany '6f them, are a -
subject qh@gﬁggﬁngpg{smg)fbrﬁmgqrymeﬂﬁgw\gmt@wa@ hlfdrpésifisnchadiusteiwdisclosed herein,
such as the-example compounds, which represent embo,di[ﬁ%nts !of the imée@jtiogo g?égin the various
groups aatboboibékeitGne gerlkrNISHMRATEMIA POYRIBINAC Y ATRERGIRGIEN Yive the specific
meanings present in the respective specific compound, all their stereocisomeric forms and mixtures of
stereoisomeric forms in all ratios, and their physiologically acceptable salts, and the physiologically .
acceptable solvates of any of them, are a subject gf | re IRVt rbpgg' rergrgubject of
the inventiba BreulrsifcerBiecBRin GUREN i'éoéffsﬁe $§ﬁ3 iﬁﬁbe{gﬁezhmetrr%ereof *Z%EJ \;%ifé%her they are.
drisclosed@s%?afﬁg?pgnjlgqgm@‘?@nﬁ9r;msfalrapadﬁn‘tsél)t,abdlﬁ?{ﬁi%e %ﬁﬁ%@fﬁ?;'ggseéiﬂwﬁnﬂ and Ln |
the form of all its physiologic ccept Salt f-eaRasdicesligeis gadditionally in the
form of th@V%%i%ﬁ‘:Oﬁ?d%té %%1%%8??8?% ygg‘cebrgptable sol\gates ttk)lgrlgg? WO

2009/095343REH ER29OUIBOR O 3d Avcthas,emsidiBTESHFORIREP 8 Ih&(féntion in which any one
or more structural elements are defined as in preferred definitions, compounds of the formula | may be
mentioned wherein p and g are both 2, R1.is hydrogen and A is chosen from 0 ariﬁ&FéRa 2, i.e.the
compoung el the tpapars egetber REi8 Aiyaent Farlee kW FIoLR SRS 2, and all
other groups and nymber > defi ' QBRRYi celniienmef Rfiaigompdisiitebf the formula | or -
in any of @ﬁ@@?@d%éﬁr%iﬁﬁ%%%ﬁ%%ﬂ%%ﬁts of tlr?eb im%?t'ionéin.an@of their stegeqjsomeric forms

or a mixtugarbbstetemiseme fierfosnisgataay WafohSRRIRE D RINB BYIEHS L ahtabrR 'seail s thereof, and
the |OhysiOlogC&ﬁggg%ﬁﬁt?&kﬁrﬁeﬁm{ﬁr@?ﬁ@ﬁﬁﬁ s Arfothensuaneizerpieuar&Compounds of

the formuf® ' any of tieir stereoisomeric_forms.or a mixture of stergois I fieums [hany ratio, and
the physidiogitadyraitecpmsciag RAHERNof %%&%%%M#@B%éﬁ?ﬁa@%%ﬁ%ﬁé%o \E/E:El?tesi 0 ':amy of .

them, Wh%ﬁ%’k&%@iﬁiﬁ@%ﬁé@ﬁﬂmmm E4R3)2mRanis chosen (Fntayaleden, fluorine and

methyl, wherein two groups Ra are independent of each ot identical gy: different, or
the two grotpePRATHGERBPIEENE diReRVTE2D L.’gﬁ?ﬁ%}%_gg?g%&%ﬁ%n@ KsnBea! fi

example one, two, three or four fiuorine atoms. Preferably the said cycioalkane r':ng 5
a cyclopropane, cyclobutane, cyciopentane or cyciohexane ring which can all be
unsubsiituted or substituted by alkyl and/or fiuorine as indicated. in one embodiment
of the inventién the said cyciaaikane fing is a cyclopropane ring which can be

unsibstituted or substituted by alkyl and/or fiucrine as indicated, L.e., in this



R is chosen from hydrogen, (C1-C4)-alkyl, hydroxy-(01-04)-alkyl-, (C1-C4)-alkyl-0-(CiC4)-alkyl-,
phenyl-(Cl-C4)-aIkyI-, (Ci-C4)-alkyl-O-CO-CuH2u- and R1-NH-CO-CuH2u-, wherein all groups R are
independent of each other and can be identical or different; 25R1 is chosen from (C1-C4)-alkyl,
hydroxy-(Ci-@é)z2adkpbsaind H2N-00-(C1-C4)-alkyl-; R1 is chosen from hyBEgGER¢eRes)-alkyl-0-00-
and (C3-07)-cycloalkyl-C,112,-0- CO-; 30R2 is chosen from phenyl and heteroaryl, which are
optionally substituted by one or more identical orfferent substituents chosen from halogen,
(CI-_C4)'-aIkyI, (C1-C4)-alkyl-S(0)m-, hydroxy and cyano; WO 2009/095163PCT/EP2009/000281 31
R3is ghosen from (C3-C7)-cycloalkyl, (C5-C7)-cycloalkenyl, tetrahydropyranyl, phenyl and heteroaryl,
wherein eystaallbantheyiiaddit (9L e aiidraiupib smeidans bReddf Ef@@i&i’gﬁﬁ%&%@fferent

substituents chasem 1o [LiiRe{G o AR ARASIRIPLHAI BBRRY A hiretagary| are optionally

su_bstitut ne'or more identical or different substituents chosen from halogen, (C1-C6)-alkyl,
(Ci-C4)-dfcpfdralGAHOSYisient (Seknalkpianom ik (Sr@sl-alkyl QRS ONE RITFRENE 10R4 is

chosen frem halc Chs rgxy-(Gi -1{ G thén I
Rl e S e

T | .
di((Gi-Cathelyorpsd s aNaaen fiem ysremsneeAuaEs45 ARgIREEFRed REE IR ky1-S (0)m-,
28%}?%*{@11558&3\-%Ufar'é@;_-gg:alkl,law@ramwwa,gmgfeiRaadirsubs&pmm:Rafmadndependent of
ch otherf 15and can be i entical or different; heter | is chosen from thiophen ridinyl;
mis pho%ﬁ%&%@%%%ﬁ%’r@hﬁ Pﬁ%?ﬁb%??rﬁﬂa%%ﬁ%%gg‘eﬁé%nﬁ STSeQ‘&Q&%é}@ggn can be
gjelntlczzl gﬁg@gﬁ'ﬁﬂb I%Méﬁﬂ(ﬂgnna@,a]kﬁ qruB; i isr2 ambodéetniseitiinvertith3hds chosen from
, 1and 2, wherein all n m!éer u are independen i ical or different; is
chosen A4St r‘ﬁﬁeﬁc}] afé’ﬁﬁ%ﬁ%%%@f’?ﬁIggég%fo%%@él@%%gﬁ%ngﬂgﬁma if?
10 - another embodiment they are identical and different groups chosen from hydrogen
and (C;—C4)-aEkyl. In another embodiment of the invention the groups R® are identical
and chosen from hydrogen, fluorine and (C1-Ca)-alkyl, or the two groups R?* together
are a divalent (Co-Cg)-alkyl group. In another embodiment of the invention the groups
R? both are hydrogen or the two groups R? together are a divalent (C,-Cs)-alkyl group.
15 In a further embodiment of the invention, the groups R® both are hydrogen, i.e. the
.group C(R®) representing the group A is the group CHy. A (Ci-C;;)-a!kyi group

representing R® preferably is methyl.

In the diazacycioalkane moiety depicted in formula |, preferably one, two, three or-

20  four, more preferably one, two or three, particularly preferably one or two, for
example one, of the groups R, which are independent of each other and can be
identical or different, are defined as above or below and are chosen from all
denotations comprised by the definition including hydrogen, and all other groups R
are hydrogen. in one embodiment of the invention, ali groups R are hydrogen and the

25 diazacycloalkane moiety depicted in formula lis a piperazine ring, ho_mopiperazine
ring or 1,5-diazocane ring, in particular a piperazine ring, which carries the group R
but is not substituted by substituents on rin'g carbon atoms. Groups R which are
different from hydrogen can be present in any positions of the diazacycloalkane
moiety provided that the resulting compound of the formuta | is stable and suitable as

30  a subgroup in a pharmaceutical active compound. in one embodiment of the |
invention (C4-Ca)-alkyl-O- groups representing R are not bonded to carbon atoms in

the diazacycloalkane ring depicted in formula | which are adjacent to a ring nitrogen



wherein the cycloalkyl group is optionally substituted by one or more identical or different substituents
chosen from flourine and.(C1-C4-alkyl, unless specified otherwise; 5 wherein all phenyl groups present
in R and R40, independently of each other, are optionally substituted by one or more identical of
different subgtgugptgseivsen from halogen, (C1-C4)-alkyl, (CI-C/O-alkylH@mER2e0Eukyl-S(0)2- and
cyano. 10Another such example are compounds of the formula I, in any of their sterecisomeric forms
or a mixture of stereoisomeric forms in any ratio,1@nd the physiologically acceptable salts thereof, and
the physiologically acceptable solvates of any of them, wherein A is chosen from 0, S and C(R2)2; 15
Ra is chosen from hydrogen, fluorine and methyl, wherein the two groups Ra are independent of each
other anggan Prefeestigalnly difke tertiyor fivestmmgte oply Ragogéthegseurs dvare(EeR«p5)-alkyl
group; 20R is chosen from hydrogen, (C1-C4)-alkyl, hydroxy-(C1-C4)-alkyl-, (C1-C4)-alkyl-0-(Cr
04);alkyl"3‘,iiﬁl’1" 1yI-(01-C4)-alkyl-, (C1-C4)-alkyl-0-CO-CH2u- and R1-NH-CO-C.H2u-, wherein all
groups R are independent of each other and can be identical or different; R' is chosen from

C1-C4)-alkyl, h -(C1-CA)-alkyl- =00- - ' | d ,
(CLom) TR B e B e R B arery] and eteroary

J i |
whish aranqptibmwdsstme@llﬂ@fﬁ ?ﬁé@\%@nﬂ@Mr@kﬂw@#@ﬁ%@sﬁ&&ﬁ&%{hﬁh from

halogengf%]cﬂ ‘})@.M&Pﬁgﬂ;ﬁé}(ﬁﬁﬂ%d]m% ahdriataepeiadiment from hydrogen,
2009/095163PCT/EP2000/

tetrahyd I(@_p;ﬂﬂhﬂl?%h &g F%&%t@%%%ﬁm[&ﬁ?@&%@g%:)}i%%w%%%‘%%gﬁ: I(i/al et
substitutgg e Riomaternorbiicayardgereot Suaiikyeigdsbapd foa) Hligtirand &1-84)-alkyl and
D chlsar s s AReR ) VL B PR AR o
(C1@6)@L5ﬁi@r,(ﬁihﬁdth@@hﬁdmfmwh@mwl&g@%%@ﬂﬂ/b%ﬁ63,1FMHsQ%sen from
N e T s s el
di((C1-Cé)rbliayie(Ci@d)ratkyigen a0t-BAaK O T (¢ Mrsieintl AaupeR¢10-00-,
l()C".C“)'f'i‘r'l‘%’e'(p%h 'n?Bﬁé%QEh' 0= wharein, 3k SHBStitLe BrReaie KiiepRBAANS GhtiaskInther and can
e identical or different; 15 ) _ .
substituted as indicated. In one embodiment of the invention one of the groups R is -
156 chosen from (C4-Cq)-alkyl-O-CO-CyHzy- and R'-NH-CO-CyHze- and in particular is R'-
NH-CO-C Ha,-, and all other groups R are hydrogen. Groups R which are different
from hydrogen, can be bonded to any ring carbon atoms in the diazacycloalkane ring
depicted in formula |. In case two or more groups R are present which are different .
from hydrogen, a ring carbon atom can carry either oné or two such groups R which
20  are different from hydrogen. In case the diazacycloalkane ring depicted in formula lis
a piperazine ring carrying one group R which is different from hydrogen, this group R
can be present in the 2-position or the 3-position with respect to the ring nitrogen
atom which is bonded to the CO group depicted in formula 1. In case the
diazacycloalkane ring depicted in formuia | is a piperazine ring carrying two groups R
25  which are different from hydrogen, these groups_R can both be present in the 2-
position, or they can both be_preéent in the 3-position, or they can be present in
posiﬁons 2 and 3, or in positions 2 and 5, or in positions 2 and 6, or in positions 3 and
5, with respect to the ring nitrogen atom which is bonded to the CO group depicted in
formula |, where in case of two different groups R each of them can be present in
30  each position. In one embodiment of the invention the number u is chosen from 0

and 1, in another embodiment u is chosen from 1 and 2, in another embodiment u is



heteroaryl is chosen from thiophenyl and pyridinyl; m is chosen from 0, 1 and 2, wherein all numbers
m are independent of each other and can be identical or different; 20 n is chosen from 0, 1 and 2; p
and g are 2; 25u is chosen from 0, 1 and 2, wherein all numbers u are independent of each other and
can he identigab@edifferent; V is chosen from 0, 1 and 2; 30wherein all kYFFRUHE Hdependently of
each other, are optionally substituted by one or more fluorine atoms; WO
20091095163PCT/EP20091000281 34 wherein &tk cycloalkyl group is optionally substituted by one or
more identical or different substituents chosen from flourine and (C1-C4)-alkyl, unless specified
otherwise; 5wherein all phenyl groups present in R and R40, independentlé of each other, are

optionallg, nlastittitedemboimEnhisie idéneaatbearrRadingtitiRA OrsRE A SIHMAR G en,
(Cl‘c“)'a'k.%fﬁﬁ -CA kY 0= (L) AN BR RAd G alieretier such example are
e

compouHaaé 0 ormula I, in any of their stereocisomeric 10forms or a mixture of stereoisomeric
forms in any ratio, and the physiologically acceptable salts thereof, and the physiologically acceptable

ﬁog/atesmf e%%é’éﬁ?%ﬁ%ﬁw&ﬁh@)ﬁeﬁf{@&hgs@mdﬁﬁmém&% Mrogaif(ﬂ%&bhosen from
ydrogen, (C1-C4)-alkyl, hydroxy-(Ci-C4)-alkyl- and R1-NH-CQC1-42., whargi ups R are
indépen@é%n?@éﬁ?’&tﬁ@”ﬁﬁd@ﬁf?ﬁ‘éﬁrdgf‘lﬁ‘é}(&tg?m#@ﬁ)?%% ?f?iﬁé&% Akt %ggf?C@-alkyl,
hydroxy-{GinG#)-atkye 3rakiA2Nn théGieGhratiditnert fisty@ ofahalivRans PebiryQuifieh is optionally
Sumtltu%ﬂ)%k@ﬂ? I%rorfqgrgnlw %Bttll'%%ln ij {ngﬁ%nﬁon R' is hydrogen, in another

embodiment R' is (C1-C)-alkyl, in another embodiment R' is hydroxy-(C+-Ca)-alkyt-,

in another embodiment R' is H2N-CO-(C4-Ca)-alkyt-.

10
R'® is preferably chosen from hydrogen and (C1-Ce)-alkyl-O-CO-, more preferably

from hydrogen and (C1-C)-alkyl-O-CO-. in one embodiment of the invention, R'® is

~ hydrogen.

15 in one embodiment of the invention, R? is chosen from pheny! and heteroaryl
wherein heteroaryl is chosen from thiophenyl, thiazolyl and pyridinyl, in another
embodiment from phenyl and heteroaryl wherein heteroaryt is thiophenyl, which are
all optionally substituted as indicated. In another embodiment of the invention, R¥is
phenyl which is optionally substituted by on'e or more identical or different

20 substifuents -chosen from halogen, (C1-Ca)-alkyl, (C1-Cs)-alkyl-O-, (C1-Cy)-alkyl-
S(O)m-, hydroxy and cyano. Preferably the number of substituents in a substituted
group R% is one, two, three or four, more preferably one, two or three, for example
one or two. The substituents in a substituted group R% can be present on carbon .
atoms in any positions as indicated above with respect to substituted phenyl and

25  heteroaryl groups in general. Thus, for example, in the case of a monosubstituted
phenyl group representing R% the substituent can be present in the 2-position, the 3-
position or the 4-position, and in the case of a disubstituted phenyl group the
substituents can be present in positions 2 and 3, or positions 2 and 4, or positions 2
and 5, or positions 2 and 8, or positions 3 and 4, or positions 3 and 5. Likewise, a

30  trisubstituted phenyl group representing R can carry the substituents in any
positions and can be a group such as 3-chloro-2,6-dimethyi-phenyl, 3-fluoro-2,6-
dimethyi-phenyi, 6-chioro-3-fluoro-2-methyl-phenyl or 2-chloro-3-fluoro-6-methyl-



substituents chosen from halogen and (C1-C4)-alkyl; R3 is chosen from (C6-C7)-cycloalkyl,
(C6-C7)-cycloalkenyl, tetrahydropyranyl and phenyl, wherein phenyl is optionally substituted by one or
more identical or different 30substituents chosen from halogen, (C1-C6)-alkyl, hydroxy, _
(C1-Co)-alky-§anmdszis C4)-alkyl-0-(C1-C6)-alky1-0-; WO 2009/095163PIF/EPRODS000281 35 R4
is chosen from halogen, (Ci-C4)-alkyl, hydroxy, (C1-C4)-alkyl-O-, (C1-C4-alkyl-O (C1-C4-alkyl-O-,
(C1-C4)-alkyl-O-CO- and 1-12N-00-, wherein all spbstituents R4 are independent of each other and
can be identical or different; 5nis chosen from 0, 1 and 2; p and g are 2,; u is chosen from 0, 1 and
2, wherein all numbers u are independent of each other 10and can be identical or different; wherein all

alkyl groppgnindepesdaipiy, oh eags ettephare/ Dpitanailisshbititer ¢ b flunipermwe fluorine atoms.
15Another subject of the pre Ent in%%} i

f ' ds of th
PN s e S e e TR e et - oyl

are ou ow an h the compounds are

obtainabjpefepstsiraneienthenrapigtion Of-De-atmb (Gnds oalind- BrnitiaGaaiyb 2éMied out by first
reacting an jndole of the formula, | ' ifrogem atq ith ap all il patmg.compound
of the 20 W &¥%060 Mgféé%ﬁg}) éﬁ%’g@%%%%l?gé %{?r% Eg{\i Iﬁb{é)a %@ﬁago@n% %hu%((jﬁg}t?r‘?e formula IV
whieh is tiey-B(Dyertednitularly, Brefiraiis fivto halogea (Gindodior wedkgrmita @ rh@groups R3
and R4 and he pOIRSH L RS GoMARY R gL enR (R ikl R aabigeerdafined as in the

s of the formula | an

5compoun dditionally functional groups can beéﬁ}rlese,nt in ro{iﬁted form or in

the form dflerinedivesngmithragtan.iwhaeidn farsMhrsimeshal §is eﬁﬂ@'bﬂ%% in the

compou &.&Js”i}fr‘éﬂﬂgml?eH{éfhﬁtﬁH%ﬁB ao7e gre R alewirgtatadaeepbiitsetsipudienaraction or a
reaction Of another mechanistic type, inc udin%}ra ic&l} rteacti?ns ar}%.transﬁtlijog metal-catalyzed
reactions WK EHFEBRIAMEHAE. AD AR ENRIAPIS ALRHPEEHRRR B R"YFSLIBY The ring nitrogen atom

in the comprungf dug/formeuanktinearantpiphsingéregranpayfisuifomatiy sudllgdduffonyloxy group
or a boron-conigining group Jn cace, 3 s cpllgnally SRS BHARRARTASIBIRRR tyvhich is
substitutdaelith s 3 y - _
substituents comprising unsubstituted alkyl, and in another embodiment of the
invention the alkyl groups in substituents in the group R*® are not substituted by
" fluorine and in this latter embodiment the said alkyl thus means unsubstituted alkyl.

15  Specific groups in addition to the afore-mentioned specific groups, which can
represent the group R* and from which, or from any subgroup of which, R¥ in the
compounds of the formula | can be chosen, include phenyl, i.e. unsubstituted phenyl,
2-fluoro-phenyl, 3-fluoro-phenyl, 4-fluoro-phenyl, 2-chloro-phenyl, 3-chloro-phenyl, 4-
chloro-phenyl, 2-methyl-pheny! (o-tolyl), 3-methyl-phenyl (m-tolyl), 4-methyl-phenyl

20  (p-tolyl), 2-ethyl-phenyl, 3-ethyl-phenyl, 4-ethyl-phenyl, 2-methoxy-phenyl, 3-
methoxy-phenyl, 4-methoxy-phenyl, 2,3-diflucro-phenyl, 2 4-difluoro-phenyl, 2,5~
difiuoro-phenyl, 2 6-diflucro-phenyl, 3,4-difluoro-phenyl, 3,5-diflucro-phenyl, 2,3w
dichloro-phenyl, 2,4-dichioro-phenyl, 2,5-dichloro-phenyl, 2,6-dichioro-phenyi, 3,4-
dichtoro-phenyl, 3,5-dichloro-phenyl, 2-chloro-3-fluoro-phenvi, 2-chioro-4-fluoro-

25  phenyl, 2-chloro-5-fluoro-pheny!, 2-chloro-6-fluoro-phenyl, 3-chioro-2-fluorc-phenyl,
3-chloro-4-fluoro-pheny!, 3-chloro-5-fluoro-phenyl, 4-chioro-2-fluoro-phenyt, 4-chioro-
3-fiuoro-phenyl, 5-chloro-2-flucro-phenyi, 2,3-dimethyl-phenyl, 2, 4-dimethyl-phenyl,
2,5-dimethyl-phenyl, 2,6-dimethyl-phenyl, 3,4-dimethyl-phenyl, 3,5-dimethyl-phenyl,
2-fluoro-3-methyl-phenyl, 2-fluoro-4-methyl-phenyl, 2-fluoro-5-methyl-phenyl, 2-

30 fiuoro-6-methyl-phenyl, 3-fluoro-2-methyl-phenyl, 3-fluoro-4-methyl-phenyl, 3-fluoro-
5-methyl-phenyl, 4-flucro-2-methyl-phenyl!, 4-fluoro-3-methyl-phenyi, 5-fluoro-2-
methyl-phenyl, 2-chloro-3-methyl-phenyl, 2-chloro-4-methyl-phenyl, 2-chloro-5-



15suitable electron-accepting group or comprises an electron-deficient heterocyclic ring, or R3 is
optionally substituted cycloalkyl or cycloalkenyl or is tetrahydropyranyl, can be halogen, in particular
chlorine, bromine or iodine, or an arylsulfonyloxy or alkylsulfonyloxy group such as
benzenesulfaoyamenstoidenesulfonyloxy, nitrobenzenesulfonyloxy, methgﬁgﬁmg??{ﬁ?)%@hr
trifiuoromethanesulfonyloxy, and the 20reaction can be performed under the conditions of a
nucleophilic substitution reaction, usually in a sok#&nt, for example an inert aprotic solvent such as an
~ ether like tetrahydrofuran (THE), dioxane (1,4-dioxane) or ethylene glycol dimethyl ether (DME), an
amide like dimethylformamide (DMF) or N-methyl-pyrrolidin-2-one (NMP;, or g'megyl sulfoxide
(DMSO)rmtiayhikemg tRerblst abrdnatiy phessh GOre s etibf-Basvl = @{8 fe like sodium

?th_OXiden%tR?E%ﬁW, RO AR e thDERER like: sodivre dtinephamynidetikesdium amide or
lithium dilsopropylamide, a carbonate like potassium carbo_ ate or cesjum aépr%n%i?ﬁ(g_&gn amine like
ethyldiisopbpiaiamg, éfﬂhl%@sg'ﬁ'@@yb'ﬁ&?ﬂﬁlﬁ%hﬂﬁ%aﬁrﬁ%, Bbﬁrei groarys?, an be chlorine,

bromine,ﬂé{ﬂ@ijﬂ,ﬁeip@g,tbmﬁ&@%@iﬁbﬁﬁﬁwlaQLkhbmameﬁtmaﬁdW—sbbeﬁtu@emcﬂﬂOWbenzene, '
0

bromobenzene, iodobenzene, chloroheteroarene, hramohgtero )

2009/098 18R EEI 0SB 347'89{83?6?1@?&)/ %W&ﬁ%’%’?ﬁﬁ%‘é‘%%ﬁ Whe compounds of the
formula fhanbi-camdeypetenyedundiahe SaniigrshentieSunethenadmedty et in the
presence of a catglytic copper compound, for example copper(l) bromide, copper(l) iodide or copper(ll)
acetylacgi{)ﬁé?é?@?velevated temperatures, for example at temperatures 5from about 100C to about
150 C, usually in an inert aprotic solvent such as DMSO, DMF, NMP, acetonitrile, dioxane or toluene

in the presencc.of Bise Sushias Araianaie ke ateseiumqahosmi b aRyTETHoNate o &

phospha asic potassium phosphate and favorablg‘;rn amine like
NNHglimetiglealigasiedeirahysiropyramyhang deob B ARG RSH RGOS IMRILERUINSITE The arylation

reaction, || qeog%qr @g@ﬁl%@g{gﬂwgﬁdmmwm@m@rmm@mﬂemf(mﬁ@@}mula I, can also
be carried out in“a microwave reactor. In another rgjgthod for the éJre%aratio?) é)]é.P?ogﬂpﬂﬁﬂfds of the
all

formula IsyeleaipdGrdCal- e RRIETY ! PRSI ERYRRY AN R SPOGhE BP e formula Tl in which R3

DR 00 i TR R qpo s U
pallaciur BRCH RSB Aot LE TR R U BT e g e R o
phasphirecligang.dor-epasaitgl and @M@-Suchdkemdidﬂﬂmﬂlﬁit@m%@mmwassium
ermperate L T D B P e Lo (2000),
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preferably is (Cs-Cs)-cycloalkenyl, for example cyciohexeny!, and heteroaryl
2() preferably is chosen from thiophenyl and pyridinyl. In another embodiment of the
invention R® is phenyl which is optionally substituted as indicated. Preferably the
number of substituents in a substituted group R* is one, two, three or four, more
preferably one, two or three, particularly preferably one or two, for example one. The
substituents in a substituted group R°° can be present on carbon atoms in any
25  positions as indicated above with respect to substituted cycloalkyl, cycloalkenyl,
phenyl and heteroaryl groups in general. For example, in the case of a
- monosubstituted pheny! group representing R¥, the substituent can be present in the
2-position, the 3-position or the 4-position, and in the case of a disubstituted phenyl
group the substituents can be present in positions 2 and 3, or positions 2 and 4, or
30  positions 2 and 5, or positions 2 and 6, or positions 3 and 4, or positions 3 and 5. The
substituents which can be present in a cycloalky! or cycloalkenyl group representing
R are preferably chosen from fluorine, methy! and hydroxy, for example from



wherein X1 is a boronic acid group B(OH)2, in a transition metal-catalyzed reaction for example -
according to the Chan-Evans-Lam modification of the Suzuki-Miyaura coupling reaction in the
presence of a copper compound such as copper(ll) acetate in a solvent such as a chlorinated
hydrocarborvikemigtiaramethane or chloroform at 30temperatures fromP&FGER22OEHEEEbout 40 C, for
example at room temperature, and in the presence of a tertiary amine such as triethylamine,
ethyldiisopropylamine or pyridine, as described i@®. M. T. Chan et al., Tetrahedron Lett. 39 (1998),
2933, for WO 2009/095163PCT/EP2009/000281 38 example. Instead of with a boronic acid, a
compound of the formula IV can also be obtained from a compound of the formula Il with an
organotrifiusriobaaderszthyi. én aneepbadirsithef theitventiaohteisukslig aMedavely charged
trifluorobgr - i i alkalj (mg,ggl iR a cesium, potassium,
SSodiumcalr%ﬁﬁ%ﬁ%ga%Er?o g@%ﬁ&&%gggﬁ%ﬂ%@nﬁor%f#o@?ohonujrﬁa gaﬁieotrhlﬁn_ particular a potassium
cation, asmbodimenh gthRinveRlinay 2Ercloplivhabarelalkeny[oup 1$RI888TINERe dFesence of a

catalytic ﬁﬂ?&%ﬂ&@&@h‘é"éﬂ%ﬁﬁu‘é%ﬁbtﬁé@c@m@b@@mh@ﬂi@nw@pﬁd@bﬁmmdj@ a solvent
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such as a chlorinated Qxdrocarbon like dichloromethane or chl rci:r[;l)'m t temperatu sér m about 20
C tP10amRESeNtNg the: @%ﬁ@@%@@ﬁb@?aﬁﬂ)m&%@g@é&i e@%’ésq&%%\f{&" %Quach et al.,
Org. rl;ettagz)%z%@ﬁ)fc%?a}yicmﬁm}ea;me, %@@gﬁ@t@@mm@@malkpmmwmﬁc@f thfe forn|1ula \Y;
into the oxindole of the formula V can carried o irst treating the, ¢ n ormula IV
with 15NEEnER I midiy 4@@'&%%1%%‘%&@&1@#55%@%’(? @yggéba%??r? &?diiﬁé‘%ﬁ%ethane at
temperatgigs-EoNebE@ L COCatRyR UL BOCefaiiibip)a-and ayatemperaureferaihéemeating the
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mixture qf 3-’%3@%'59891

about 5, for example, at émﬁg{ﬁéﬁ?ﬁgﬂﬁaﬁggﬁ%Géfﬁéli%%géi?;ﬁ%@&@g? gﬁe@%@%\gg aprot
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one or more fluorine atoms and, as an example of substituents containing fluorine-
20 substituted alkyl, the substituents comprising the-group trifiuoroméfhyl such as CF3
itself, CF3-O- or CF3-S- may be included in each list of substituents in addition to
substituents comprising unsubstituted alkyl, and in another embodiment of the
invention the alky! groups in substituents in the group R* are not substituted by
fluorine and in this latter embodiment the said alkyl thus means unsubstituted alkyl.
25  In one embodiment of the invention, a (C1-Ce)-alkyl group in a substituent in R* is a
(C+-C4)-alkyl group. In one embodiment of the invention, the substituents which can
be present in a pheny! or heteroaryl group representing R*, are chosen from halogen,
preferably from fluorine, chiorine and bromine, more preferably from fluorine and
chlorine, Specific groups which can occur as the group R and from which, or from
30  any subgroup of which, R*® in the compounds of the formula | can be chosen, include
cyclopentyl, cyciohexy!, cycloheptyl, cyclopent-2-enyl, cyclohex-2-enyl, cyclohept-2-
enyl, 4-fluoro-cyclohexyl, 4-methyl-cyclohexyl, 2-hydroxy-cyclopentyl, 3-hydroxy-



60 C and a hydrogen pressure from about 1 bar to about 100 bar, as described in J. Parrick et al.,
Tetrahedron Lett. 25 (1984), 3099; A. Marfat et al., Tetrahedron Lett. 28 (1987), 4027; or R. P.
Robinson et al., J. Org. Chem. 56 (1991), 4805, for example. Compounds of the formula V can also be
obtained by kgaclingsak gxindole of the formula VI, wherein the group R4panekihessriser n are
defined as in the compound of the formula | and additionally functional groups can be present in
protected form or 10in the form of a precursor graigp which is later converted into the final group, with a
compound of the formula Il as defined above, wherein X1 is halogen or an arylsulfonyloxy or
alkylsulfonyloxy group or a boron-containing group such as a boronic acid group or the group BFf

having a catigpdikgIaniansiyie RadREgs SaWHRsIgNcTBIBHUGICanyissybsytidiaykastion or an
Ullmann reaction or another 15 transition metal-tﬁt‘agyﬁﬁ%reactlon %s ou}llgef .ae?ﬁore. The explanations
o] n

given ab&VERRir FEEIEREPl BT leR OB RIAR NS AN For example
[ﬁgarding;p@&}gt@&w@,@@W@Mﬁ%ﬂeﬁ@mﬁmﬂ&m@émm a@ﬂlmmedmwmﬁfwitfht r:esmct to
e reaction of the compounds o ormulae VI a e is of the
compount(‘j’ér BY, éoﬂﬁﬁﬁﬁéix tﬁg?&!{ﬁd&eg"&ﬁ%%‘%??ﬁ’ﬁ%?‘i@?ﬂ%ﬁ%@?ﬁ fo a Vilsmeier
formgylatigmarith, doieoomitiengh| @ricidton pbayiye ﬂaeMo%gk@rm‘ild%@ﬁﬁ@f@I@@wkb'b%m%ﬁydes of the
formula Vi) WO 200N BAERT STHRRIHAAGR BlrfiGn VBRLNINEIIBYR Senps 733 and R4 and the
efined t ey doft ¥

number rPare as i ¢ompou formula1 and additionall functlonalgroups can be
present iysutepplieiy nonyadmerbemnybifatpéunsongrtrPnrtRasyRBE YN vREEMS the final

group. T ' el /atign yeagente waﬁ)n M p@p@r@gtﬁb (it e imaihyIformamide
and a su%a%@?cﬁ?aeéﬁcggyc%%ﬁ%{i gﬁ%rr}l%eﬁg%%% asp og Ge'twr;a, oxalyl chlorﬁivétﬁe o?gﬁgjs hob]rus

oxychloridelrrapthseeshesyt Rprvht R eSO R RIREBEANG Whi s atatt like benzene,

dich@ronﬁ@ﬁ??@(fﬁh{@iﬁ@&'ﬁrdﬂbﬁﬂ%ﬂ%ﬁkﬂwwﬁ%ﬂfzﬁw,&m@wﬁwﬁmmbﬂure thereof, at
temperatures from about O C to about 10 C. Prefeﬁaéﬁly ﬁglazé)horus ox%chlo%i_(ij'eﬁ employed. The
d ort a

reaction GYIENANh STV A ROGHPBY YL Y N Eamad out at
temperatgieRiicryalEH) Sréxiopghain-36/C 2praftrabiypiyritie-frebdrre ticabpgadndhysipyridine.

~Hydrolytic workup of the reaction mixture, whjch.15.like the wor Il reacti i the preparation of
the comp@?ﬁb‘%"mm HF%MTaﬁl%%@éWé?gﬁlé lgésl' !r%%r&é?(rjo é%fjgﬁrﬂg?ér%jglr’(jggémi%%%& then yields the
aldehydepyfridia-foyh Qanéthoxy@aaDe/695 1 5emtToRPRYGdimdagsior example.

15
Thé substituents R*® can be present in any of positions 4 and/or 5 and/or 6 and/or 7

in the 6-membered ring of the indole ring depicted in formula 1. In case the number n
of the substituents R*%is less than 4, all carbon atoms in positions 4, 5, 6 and 7 of the
indole ring which do not carry a substituent R* carry a hydrogen atom, i.e. the

20  respective ring members are CH groups. In case the number n is 0, all ring carbon
atoms in positions 4, 5, 6 and 7 of the indole ring carry hydrogen atoms. Preferably, 4
the numbef n of the substituents R* is chosen from 0, 1, 2 and 3, more preferably
from 0, 1 and 2, for example from 0 and 1. In ohe embodiment of the invention the
number n is 2. In another embodiment the number nis 1. In another embodiment the

25  numbernis 0, i.e. no substituent R* is present in the compound of the formula I. R*
is preferably chosen from halogen, (C+-Ca)-alkyl, phenyl—(C,-C@«a!ky!-, hydroxy-(Cs-
Ca)-alkyl-, (C1-Cq)-alkyl-O-(C1-Cq)-alkyl-, hydroxy, (C1-C4)-alkyl-O-, hydroxy-(C1-Ca)-
alkyl-O-, (C1-C4)-alkyl-O-(C1-Ca)-alkyl-O-, phenyl-O{C+-Ca)-alkyl-O-, di({(C+-Ca)-
alky)N=(C-C4)-alkyl-O-, HO-CO-(C1-Ca)-alkyl-O-, {C+-Cy4)-alkyl-O-CO-(C+-C4)-alkyl-

30 O-, (Ci-Ca)-alkyl-CO-O-, (C1-Cy)-alkyl-NH-CO-O-, (C-Ca)-alky-S(O)m-, HO-CO-, (C4-
Ca)-atkyl-O-CO-, HaN-CO- and cyano, more preferably from halogen, (C1-Cy)-alkyl,
hydroxy-(C1-Cg)-alkyl-, {C1-Ca}-alkyl-O~(C1-C4)-alkyl-, hydroxy, (C4-Cy)-alkyl-O-,



41 Compounds of the formula VII can also be obtained by first subjecting an oxindole of the formula
Vite a Vilsmeier formylation with concomitant chlorination in the 2- position analogously as outlined
afore to give the 2-chloro-indole-3-carboxaldehYdes of the formula VIII, wherein the group R4 and the
number n argygefingshagsn the Scompound of the formula | and addition&rERESGSKEI28toups can be -
present in protected form or in the form of a precursor group which is later converted into the final
group, and then introducing the group IR3 in the 25position of the indole ring in the compound of the
formula VIl by reaction with a compound of the formula Ill as defined above, wherein X1 is halogen or
an arylsulfonyloxy or alkylsulfonyloxy group 10 or a boron-containing group such as a boronic acid

group or Hya@EHITBED aiihro2 @;@m)uﬂw mtﬁséﬁlmldﬁlﬁsfww?r@ﬁﬁ furailagtddphilic
substitution reaction I io tal- I tigp as outlined
afore. Th@@%@ﬁéﬁ@@&é n@t}:)?/% s ec eﬁr%eyaglo@ Zﬁgﬁgaﬁr%??tﬁg formulae 1i
and Ill, fangmmp@(@)gara@gqaua(@uﬁmwz@mrd defeRcansyan esrsatadiRsyapply
correspondlg%égmﬁoﬁes ; 15[[??‘ ?e r@gtg} fﬁpgrggynmu aq;(ghe(@{mg a@(\ﬂltﬁ(@lll The

indole-3 gar ormula V can then be oxidized under standard C ﬂgtlons for the

OX|d5t|onEbﬁali@hyheérmaﬁ@U@A)@&WH@'{Ofb’i@@tﬂe@m%b%@é&b&yf@b@iﬁg S terformula 1X,
wherein tﬁ HIMIRE ddbeanwmerm(m@ ct@fl%wﬁ (Tihe genmppord(aftag)formula | and
additionally’fun tlonal %oups can be present |n ct?g f%rrpoé}b/ éuégrm of ﬁ[e(%rsor group
which is R¥ef-€dAvartd ﬁr@e)tﬁ@qhﬂﬁg%ﬁ)F& d T [@é ried with a
permanganaie seb SR %M@%ﬁm@a@@w (C pOapxtlkel diwmyamm)rmmsmgamc solvent,
such as a ketone like acetone or n ethe n@ HIIZ Snwe ur ‘ﬁﬁ? %ch t&about 30 C, for
example &t réomabnie&ite) aﬂ ouf p’?—lK 1es. C \}en‘f Xidafion can also be
accamplishpdmiiicaChlosite $HohEO-sedipecialijopitefénchly bmsémiegﬁm-ﬁﬁetﬁy)kﬁjkﬂfene in mixture
of water ggan inett grganic @v r%?t _@f I glﬁgwt@t g’ta@o %r N etleeslikgdrHF, at 30
temperat%y n{ec;b%{l% %@ du?lgo %?3 e c5e at room emperature at Weakly acidic pH
values, fdﬁﬂ@@plwmmmésehsatue@wmydmmmﬁ@fmmgmg@i@@n e
PCT/ EPZ;%Q%(:C%?%%W@% t, VUnERherein ail phenyl groups are independently of each other -
optionally substituted as indicated. In one embodiment of the invention, R* is chosen
15  from halogen, (C-C4)-alkyl, hydroxy, (C4-Ca)-alkyl-O-, (01—C4)~a{kyi-0-(01—C4)~alkyl-
O-, {C1-Ca)-alkyl-CO-O-, (C4-C4)-alkyl-NH-CO-O-, {C1-Cq)-alkyl-O-CO-, HO-CO-(C+-
Ca)-alkyl-O-, (C1-Cy)-alkyl-O-CO-(C+-Cq)-alkyl-O- and HzN-CO-, preferably from
halogen, (C+-Cq)-alkyl, hydroxy, (C1-Cy)-alky-O-, (C+-Ca)-alkyl-0-(C4-Cy)-alkyl-O-,
(C1-C4)-alkyl-O-CO- and HzN-CO-, for example from halogen, {C1-Ca)-alkyl, hydroxy,
20  (C1-Ca)-alkyl-O-, (C1-C4)-alkyl-O-CO- and H,N-CO- or from halogen, (C1-Ca)-alkyt,
hydroxy, (C+-Ca)-alkyl-O- and (C1-Ca)-alkyl-0-(C4-Cy4)-alkyl-O- or from halogen, (C1-
Ca)-alkyl, hydroxy and (C1+-Cy)-alkyl-O-, wherein all substituents R*® are independent
of each other and can be identical or different. Preferably, not more than two of the
substituents R* are NO,. In one emboediment of the invention, the number n is
25  chosen from 1, 2, 3 and 4, preferably from 1, 2 and 3, more preferably from 1 and 2,
and can be 1, for example. L.e., in this tatter embodiment at least one substituent R*
is present in the compounds of the formula [, préferably one, two or three
substituents R*°, more preferably one or two substituents R*, for example one
substituent R*.
30 4
" In one embodiment of the invention at least one substituent R*® which can be present

in the compounds of the formula |, preferably one or two substituents R*, for



RR N-R5 (R4) X2-A Rzo XII XI The carboxylic acid of the formula IX can then be coupled under
standard conditions for the formation of an amide bond with a diazacycloalkane of the formula X to
give a compound of the formula XI. The groups R, R3 and R4 and the numbers n, p and g in the
compounds WOtRéTEIGlae X and XI are defined as in the compounds of tEf rﬁg’?génd additionally .
functional groups can be present in protected form or in the form of a precursor group which is later
converted into the final group. The compounds oféhe formula VII are defined as above. The group R5 -
in the compounds 100f the formulae X and XI can have the meanings of the group R1 in the

compounds of the formula | with the exception of hydrogen, i.e. it can be (,Cl-C?-aIk [-O-00- or
(C3-C7)@xaiopikyre substiesy Ryhistrgrebeiynotaveraim e A aqﬁ%ﬁﬁ%nst a

reaction Wit thercomaRRiRR O tdhRduambln 1Xtoar RanaB-heaeihar Migtettive iptulp wbisty, prevents a
reaction at the said nitrogen atom and can later be WO 2&09%02%6?PCT@P§3g9/000281 43
Hrrid UGt ERE

removedY@Bi08YEM At M rmigouth PSR RNy AT R . ples of groups which
|olreven£1| %y@r?atmwﬁz@@ai@mpgm aﬂ:@ﬁﬁmyecm?Hmemowy(@fm?mlgbqawmhmtﬂater be
cleave rogenation, in the n yst s S m catalysk the

Cort bty oA R s S TP A 1y SRt At ot s
trifluoroagiRiic@sigrarydd@arCapatigie Cor etsiioargid(foBabyhP-gaile whittalkshMater be
cleaved hy treat t with,pjperdine. For. fermation of amra bend th rBoxylissacid of the
formula I@Ts it Ugiﬁg'c%hyeer{?dqgﬂt%ﬁégé%@gie%re'n aftigé? évtﬁ?éﬁzgr?ggis%éﬁﬁré r'%grsed in situ, or

activatedif-<fu-By)eatiustom 46 dmidskybGifrg +dbgemt)-rislaaisykindle-tHa-Comd "of the formula
IX can bg&ggpwn 6180 anyaad enlaciisaydlreatme IO AN KBl xsbBslRsile or

(1-chloro-2-methyl-P1oPerwl)- dimethylamine, into a reactive ester, or in‘fﬁ‘l mixed Enhydride by

tre3merniwithidenemRANibASEH AR RRERN kR IceRbRRE BFREBLANTHIBRIEMAbte, or it can be
aC“Yate%Wéﬁ&%%@é@g FoRERPEAG IMASFARNIpRNbY eridle otieNdy'sdbstitthied ddiazole like
N,N'-carbonyldiimidazole (CDI), a carpbodiimide like N,N1- :
indicated. Preferably, stich substituents are chosen from hydroxy, (C+-Cs)-alkyl-O-,
hydroxy-(C+-Cg)-alkyl-O-, (C1—C4)»alkyl~0~(C1-C4_)—atkyi—0-, phenyl-0-(C+-Cy)-alkyl-O-,
di'((C1-C4)-alkyi)N-(C1-C4)—alkyi—0~, (C+-Ca)-alkyl-CO-0- and (C4-Cg)-alkyl-NH-CO-O-,
15  and more preferably from hydroxy, {C4-Ca)-atkyl-O-, (C4-Ca)-alkyl-0-(C4-Ca)-alkyi-O-,
phenyl-O-(C-C4)-alkyl-O-, di{(C+-C4)-alkyl)N-(C1-Cy)-alkyl-O- and (C4-Cy4)-alkyl-CO-
O-, particutarly preferably from hydroxy, (C1-Ca)-alkyl-O-, (C1-Ca)-alkyl-O-(C+-Cs)-
alkyl-O-, phenyl-O-(C4-Cy4)-alkyl-O- and di((C1-C;)nalkyi)N—(C1~C4)ualkyl—0~, more
~ particularly preferably are chosen from hydroxy, (C1-Ca)-alkyi-O-, (C1-Ca)-atkyl-O-(C4-.
20  Cg)-alkyl-O- and phenyl-O-(C-Cs)-alkyl-O-, especially preferably from hydroxy, (Cq-
Cq)-alkyl-O- ahd (C1-Ca)-alkyl-O-(C1-Cy4)-alkyl-O-, more especially preferably from
hydroxy and (Cs-Cs)-alkoxy. In one embodiment, such substituents are chosen from
hydroxy, (C1-Ca)-alkyl-O-, hydroxy-(C1-Ca)-alkyl-O-, (C4-Cyq)-alkyl-O-(C4-Cg)-alkyl-O-,
phenyl-O-(C1-Ca)-alkyl-O-, di({C1-Ca)-alkyl)N-{C+-Cy)-alkyl-O-, HO-CO-(C+-Cy)-alkyl-
25  O-, (C1-Cs)-alkyl-0-CO~(C1-Cy)-alkyl-O-, HaN-CO-(C1-Cy)-alkyl-O-, (C1-C4)-alkyl-CO-
O- and (C1-Ca)-alkyl-NH-CO-O-, preferably from hydroxy, (C4-Ca)-alkyl-O-, {C1-Cs)-
alkyl-O-(C1-Ca}-alkyl-O-, di({C1-Ca)-alkyl)N-(C+-Cq)-alkyl-O-; HO-CO-(C1-Cs)-atkyl-O-,
(C1-Ca)-alkyl-0-CO-(C1-Cy)-alkyl-O- and HaN-CO-(C4-Cy)-alkyl-O-, more preferably
from hydroxy, (C1-Ca)-alkyl-O-, (C1-C4)-alkyl-O-(C4-C4}-alkyl-O-, di((C1-Ca)-alkyhN-
30 (Cy-Cy)-alkyl-O-, HO-CO-(C4-Ca)-alkyl-O- and (C1-C4)-alkyl-0-CO-(C4-Cys)-alkyl-O-,
particutarly preferably from hydroxy, (C1-Cs)-alkyl-O-, (C4-Ca)-alkyl-O-(C4-C4)-alkyl-O-
and di((C+-Ca)-alkyl)N-(C4-Cy)-alkyl-O-, more particularly preferably from hydroxy,



diisopropylcarbodiimide (DIC), N,N'-dicyclohexylcarbodiimide (DCC) or N-ethyl-N1-(3-
dimethylaminoproPyl)carbodiimide hydrochloride (EDC), a carbodiimide together with an additive like
1-hydroxybenzotriazole (HOBT) or 1-hydroxy-7-azabenzotllazole (HAT), a uronium-based coupling
reagent like @«¢2mgabmnzotriazol-111)-N,N,N,N1- 20tetramethyluroniumHEXBRHEPEEMEEphate (HATU),
0-(benzotriazol-1-y1)-N,N,N,N'- tetramethyluronium hexafluorophosPhate (FIBTU) or O-
(cyano(ethoxycarbonyOmethyleneamino)-N,N,N2W1-tetramethyluronium tetrafluoroborate (TOTU), or
a phosphonium-based coupling reagent like (benzotriazol-1-YloxY)tris(dimethYlamino)phosphonium
hexafluorophosphate (BOP), 25(benzotriazol-1-yloxy)tripYrrolidinoPhO5phOnium hexafluorophosphate
(PyBOPY05-xg)ratitylgdrratidito phasahioniOniChekaitadndfRoganadiay Biefejamidradtivation of the

compound oL oy AR ceaEon Rl 2 Al SRR GEle gyl X or 2 eacive

derivativR's ompou ula’lX with the compound of the formula X is generally carried
out in aninensuieahoierthaher 30ewen MrddgmticalekHitesp BiMERLesFESESoon such as toluene,

a chlorinafpd AvdrasHhaRikeLighiroaatiant AlrhiewniBsMushRTEMifS sudRasIPAF or NMP, for

example, or a mixture of solvents, at temperatures from about 0 C to about 60 ¢,

WO
2006/095PFEIRGIVESS Sop Eporimh theykeBRsE e QTEIREGMROS iR, tiftedy amine like
triethylargingsce thyidiinsmrapyjamintdyem ety makthaiae o Pyidireiker abasinalkaliaretal compound

such as an alkali metal carbonate like sodium_carhonate, potassium carbgnate or.cesium carbonate,
for examiiener FHESKSRSALR IPERR %ff%?f%h?jffrggrﬁ %nnq;eelagg%%d %ﬁgﬁa%ieonr?p&ound of the
formula %Hd@givedircemponndwiisatstitoata RIT tireigdodips A oRyJRAGIRB inpreskahith the numbers
n, p and g in the compounds of the formulae Xl an I IDsdiRs @ i &m@g@s of the
formula Ipé)ﬁﬁ'%lét% glﬁ/o?di%?ig;\%ﬁfﬁg%%{?g%%aﬁn &%ﬁgﬁ’ﬁ%ﬁﬂg?gﬁ% orm or In the form of a
predirsodiffevapt whithssHaténenta\are qadnen tie pesitignsup aTHS Gidlis RIMLtHBEompound of the
formula Xlll is defined as in the compounds of the formulae X and XI. In case the group A in the

compound of the formula XlI is 0, S or NUC1-C4)-alkyl), the group X2 ig_hydrogen, and the reaction of
the compoaneempenadafibrxdad Whisk sonfassecsibstiBgnton REGHRFIHNICh case, as

applies in geperaldo-ll HytaasPBPHAsiacd biipusrdiatesinsaristntiursieahtrecamapounds of
. the formula I including the compounds of the formulae IX, X and XII, fo @(r%]r%pleggﬁ& said compounds
f )

of the forh@ISOMPRURAiSh the TerRRIgERICA A AN B WA SIRREUR S For S B ERSWise, all
progyicts i iaeskiscina s puEat thamiihesissifithe doampdiodpeditiflibel fancd@ai, including the
final compounds of the formula |, can pe obtained in the form aqf t, Ex les of syitable salts of
the comdgﬁﬁ’fb%"ﬁfstﬁé“ﬁogrﬁﬂﬁoi'ﬁ?mgﬁ%{g?gfs%%gtgpgparaen ifg?ﬁ}}%}%%%ﬁﬁ 'jnrz%al salts such as
sodium sediaprchgaibtisilforsailts lanticaks tanpribieg: substtventsRYithe cathsititgetsas quaternary
ammonium salts. The reaction,of a ¢o f. XH, i IShiches 6
25N((Cl-céﬁ)-é(ﬁl?§ﬁsaer?(§ RPE tvgr%()éé%],g\ﬁﬁrzédao%é)ﬁ p%%{r%ﬁhg ?\cﬁ{rerr?ﬁg‘% Xﬁ\ r|js6 Eﬁgt‘%ﬂy carried out in a
solvent, fandXaonjiepanitions Spfotiecsoivemnsuembsdimantiabiirdnyrntion GSORMINGSS, or a

e Oéf%ﬂy?mdfa e RIEREASS beRA%6/8Usibamas-AarMlRie ke tediupbatenid®st potassium

tert-butoxide, a ride like sodium hydride or potassium hydride, or an amide like sodium amide or
lithium &re present in position 4 or position 5 or in positions 4 and 5 and the other of

positions 4, 5, 6 and 7 carry hydrogen atoms. In another embodiment of the invention,
the compounds of the formula | contain zero, one or two substituents R*® wherein the
substituents R are present in position 4 or position 6 or in positions 4 and 6 and the

25  other of positions 4, 5, 6 and 7 carry hydrogen atoms. In another embodiment of the
invention, the compounds of the formula | contain zero, one or two substituents R*°
wherein the substituents R* are present in position 4 or position 7 or in positions 4
and 7 and the other of positions 4, 5, 6 and 7 carfy hydrogen atoms. In ancther
embodiment of the invention, the compounds of the formula | contain zero, one or

30 two substituents R* wherein the substituents R*® are present in position 5 or position
6 or in positions 5 and 6 and the other of positions 4, 5, 6 and 7 carry hydrogen
atoms. In anot.her embodiment of the invention, the compounds of the formula |



30diisopropylamide, at elevated temperatures from about 80 C to about 180 C. Advantageously, the
reaction can be carried out in a microwave reactor. In case the group A in the compound of the .
formula Xll is C(Ra)2, the reaction of the compounds WO 2009/095163PCT/EP2009/000281 45 of the
formulae X| sral¥ddtesgése the compound of the formula Xlll is favorablyR§ZrHEReM00RE an
organometallic compound. For example, in such case the compound of the formula XII can be an
organometallic compound such as an organozin@g8ompound like an organozinc chloride or organozinc
bromide, the group 5X2 in the compound of the formula XII then being the group Zn-Cl or Zn-Br, or an
organoboron compound like a 9-organo-9-borabicyclo[3.3.1]Jnonane, the group X2 in the compound of
the formgienidintzerohemga Swoesabitifutoft: R ndraai Higsstivantsdifeataptasestipound of the
formula X1l which.is ac I In: jon,j e Al : reu i the
compourd’ %I'xfﬁ&nt:%c?rf u%ﬁ% i};br? E?Is%g%gégge%gﬁgg atlgcgg%ﬁhd%r% é%%%\%éihgh&?b%hg gﬁg%mine, and
this compatmdpitbgeioatiis Xn Bnoibecomaaditant sfihsimeartiemtiaeomrorngssd & pective
organozing, comnouUAer Jato, a5,rg AR UM ERIBNL Y. Jihe dpriion ket eraa RO e compound of

the formula XII with the compound of the formula X] is generally carried out in an inert aprotic solvent
such as amepersinmesitinethexarstiesnt Ay EhBS BN @ndr @REIRENEFVPIHREAE or an amide
like DMFONMIMIPy @y HyBHsyeh sabieats, at temperatures from about O C to about 120 C, favorably
in the presence of a transition metal catalyst, such as in the presence of a palladium compound like
palladium(ll) acetate, tris(dibenzylideneacetone)dipalladium(0) or

bis(dibenaydifle resssinnent ot geiLim@ntiopeattenwiiben phoSpinddtiganchiiee @is chosen
20dicyclghexylphosphijno-2',6'-dimethoxy-1.1'-hiphenyl, for e ple gionally.an alkoxyborane
derivativ%rﬂﬁb%ﬂi&&ﬁ@- fanP)E/)c gé%ﬁi#\?o%gr’l% S%r)'?rﬁl é%érﬁpeé% i(t:)w@a5 hic 'ém%omrzt%ound like
nicke! acdiyimoytioaitane ting damtteddh Jorowgaridbarpipe@npeung GRIRON the
compoung of e JarTua X4 GSRStRl dretee: e 2 basiSch AR SR PBRIBBR G P, i

added. 2 ANother met or the preparation of a compound of the formula XIIl from a compound
of the forpial2 XndndsaicdmpiiindistasydostiaaedingHerisies I8 topre)e. ltisefcompound of the

formula X\ first canyerteddniRdiied espassiecspaRlshiim sasnpeunmubichor erembassia lthium

atom instead of the chlorine’atom in the 2- 30position, for example by reaction with an alkyllithium
compourl@-du@Natar BTmpRdImeRAt Sﬁg‘ﬁﬂg“iﬁfﬁﬁﬁ&ﬂghp&@%Hcﬂﬁ‘ﬁiﬁrﬁ%mﬁound is then reacted in a
sut&rst/itut@iaig@«fé_i/eaam& a/i m&m@qﬁ%ﬁmﬁ?uli %H,ﬂﬂﬂﬁb @dﬁhj@ gre andate aoWﬁbun?] |
2009/095163PCT/EP2009/000281 46 nycleophilic S it ing-@soup,such.as halogen, in
particulaPEHISRENHIR M B?W,do?ﬁhea%@ 8r¥§7lg§y%%r ky%ul%ﬂny%gy Srr%ju% BOR as

benzenessiiomploxy, o laed esalieafingdraethdoesuliohyloxy or
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trifluoromethanesulfonyloxY. The lithiation of the compound of the formula Xl and 5 subsequent
alkylation are generally carried out in an inert aprotic solvent such as a hydrocarbon like hexane or
benzene or an ether like THF or dioxane or a mixture of solvents at temperatures from about -BO C to
about 30 C. {pgsassidhggroup R5 in the compound of the formula Xl hag@myreddhenpeanings of
10the group R1 in the compounds of the-formula | and all other groups have the desired meanings
comprised by the definition of the compounds of $ige formula I, the compound of the formula XIlII thus
obtained is already a final compound of the formula I. In case R5 is a protective group and a
compound of the formula | is to be prepared in which R1 is hydrogen, and/or any other groups are
present in protected 15form or in the form ofaFQnec;ar@group, the compound of the formula XIII thus
obtained can finally be converted into the deSied pound of the formula | by removal of protection
groups and/or conversion of any other gf@ups.jAs inditated above, in order to avoid an undesired
course of a reaction or sjgle reactions, in ajuygfie or mQregsteps in the synthesis of the compounds of
the formula | function greups can bepresent in prptected form or in the form of a precursor group.
Besides in the final step of the of the formula I, protective groups can be
removed, and precursor groups-be cegve ﬂ & trtRer stages of the synthesis. Respective
synthetic strategies and details about syjitablé protective groups and their introduction and removal are
well known to a person skilled in the 2art arfd are found in P. G. M. Wuts and T. W. Greene, Greene's
Protective Groups in Organic Synthesis, 4. ed. (2007), John Wiley & Sons, for example. Examples of
protective groups which may be mengioned, are benzyl protective groups such as in benzyl ethers of
hydroxy groups and benzyl esters of carboxylic acid groups from which the benzyl group can be
removed by catalytic hydrogenation in the presence of 30a palladium catalyst, tert-butyl protective

groups sychag iRteHRULARIe b earoxide aalFdHe WP eispesirhichrhearichd)d arur can be

removed by treatment with trifluoroacetic acid, acyl protective groups which protect hydroxy groups
and Wmmowﬁﬁmﬂﬂﬂmﬁﬂeﬁegﬁﬁﬂ@ﬁrﬁ\ﬁ%yiﬁftﬂ%’fBF e&f%s%’i"%ﬁﬁ%/des and

whigh cambeieleaneddVrasitlicpebinsis dvdisiaisneaciadndanyearband proteet\s tiroups such as in

tertbutoxycarbonyl derivatives of amino groups, including, the cyclic amino group being part of the
diazacyctReRER REfReLe) '8?&&% %?fﬁiﬁﬁg‘iﬁ%%‘é'ﬁ8]3%9@%@5‘%?%\/\/?4‘.% ’%&n ﬁe cleaved by

treatmengywitbitefionsosiontic acidokxprefdasdtipfiediivasrayd epsbatictentapidonepeoified are nitro
groups which can be converted to aming ¢ takyti r %@cﬂ gtion with
sodium dﬁﬁ%ﬁﬂg? %ﬁeeag%%d?éq gﬁ 5 rneo gﬁgﬁﬁé) %ﬁ%ﬁ%@é E)é@'con ert938t§ !: ?i%?x’%%nide groups and
carboxyliccanidgndspd the igralisis all CHeirefaeeisamerieiomnsnaamhmidHec8mpounds of the

foryla | oS AU RS A BPHARS, OL PG RUBSFENpS GRUBRAIR AR amp U s of the

formula I'or compounds of the formula XIII or other compounds occurring, in the synthesis of the

compourklysilpaicalinarcentabieaaivples Lhpaved lpslAe 2 SORIBELAYE MESStormula | or XIII |
can be efhgsifishospatiariiiedios waried yubh RnairepraRiedmebinds disclosed herein,

such as the example corripounds, which represent embodiments of the invention

wherein the various groups and numbers in the general definition of the compounds
15  of the formula | have the specific meanings present in the respective specific
-compound, all their sterecisomeric forms and mixtures of stereoisomeric forms in all
ratios, and their physiologically acceptable salts, and the physiologically acceptable
solvates of any of them, are a subject of the present invention. In particular, a subject
of the invention are all specific compounds disclosed herein, independently thereof
20  whether they are disclosed as a free compound and/or as a specific salt, both in the
form of the free compound and in the form of all its physiclogically acceptable salts,
and if a specific salt is disclosed, additionally in the form of this specific salt, and the

physiologically acceptable solvates thereof.



carbamate under standard conditions. Etherifications of hydroxy groups can favorably be performed by
alkylation with the respective halogen compound, in particular a bromide or iodide, in the presence of a
base such an alkali metal carbonate like potassium carbonate or cesium carbonate in an.inert solvent
such as 20amvamiceslikessDMF or NMP or a ketone like acetone or butanZC8#@28¥H4tR%he respective
alcohol under the conditions of the Mitsunobu reaction in the presence of an azodicarboxylate like
diethyl azodicarboxylate or diisopropyl azodicarb®ylate and a phosphine like triphenylphosphine or
tributylphosphine in an inert aprotic solvent 8uch as an ether like THF or dioxane (cf. 0. Mitsunobu,
Synthesis (1981), 1). An 25amino group in a compound of the formula | or XllI can be modified under
standardAmaditeasifie afigoatpoyrids etdhepivbptioainivihigtisayRISgETHR SHUsHE by reductive

amination of %ﬁ%rgpgglaﬁﬂga)ggEﬁi&%%%éaocg@ﬁmﬁo%sygmgﬁggmh%mq%?gg)n with an

~ activated carboxylic acid or a ca acid derivate like an acid chloride or anhydride or a sulfonic

acid chlonationesrpheyrinaziengra @bt 2 cBm po iMeresancRirAum ahass felR Peaidivated or

converteghptg, a; IeaRIVEASSNHIE s HiRad b i RSP echiaiibgeroamPANg 2iesdbe formula IX
and reacted with an alcohol or amine to give an ester or amide. Anﬁ%ﬁlggﬁg&u‘g} ina VKAC/)

2006/095mEB AN 54800/ GOG L HBE FHRISRAG HR RS arg (5 FEE with a

pefOXideg%hM@Q%Rﬁfrﬁé@%\aé@pﬁ{fﬁﬁﬂm&?i%ﬁ? ahwbaﬁ@t;mﬁwkwdﬁ@ﬁ?ﬁ@rwpﬁdandda
protected mercapto group in.a compound of the formula XIIl can. eprotected an idized to give a
sulfonic &&@%ﬁﬁﬁ'ﬁgﬁﬁm% ‘Béeg&‘ﬁ)/nat’é‘oagﬁd%é%% e%?ﬂﬁt%'sa‘ljrm aeﬁ%?r?g fgr%g{ gs@ﬁ%’ar%dg gonditions to

give a sudferestidechindmrdeiriranwhieigrangstar eliysiothgieallinabesptabiessiihtheyeniiesis of a
compound qf the formula I, can also iffe ncé 0 ghgsQutlined above. For example, instead of
first introaﬂgiﬁ%etﬂgyéféizca%gg 3aﬁ?gﬁg?§bg?e§é g’ﬁ %né?n&t e rﬂfgllety' 10-A-R2 by reacting a compound of
thetformula I1X with a compound of the formula X and reacting the obtained compound of the formula

X wih 2 amRatR ke IBIEue &hgdam%mﬁi%mgmw dirgidhasBrisondR2 and then

the diazacyc moiety by reacting a compound of the formula 1X or a protected form thereof

such as r@ser witEWerAhi@ReciTamE s iRHmSM 20 A SR a ety s iR tion, reacting the
obtainedmmﬁgﬁg}g@glﬁ%ygh@m@mwg@%Mrggl-aa&miaﬁm@mmund of the

formula XIII which can finally be converted into the desired compound of the formula I, for example by
removing"{’h%rﬁ'l‘btective group R5 in the case of the preparation of a compound of the formula | in

whigh RIAnishen essramemconfshrifimnaiat IGsRAsrogen. 20 WO 2009/095163PCT1EP2009/000281 49
RR |

R? is chosen from hydrogen, fluorine and methyl, wherein the two groups R® are |
independent of each other and can be identical or different, or the two groups R?
together are a divalent (C2-Cs)-alkyl group; |

20 ‘ '
R is chosen from hydrogen, (C1-Ca)-alkyl, hydroxy-(C4-Ca)-alkyl-, {C4-Cs)-atkyl-O-(Cy-
Ca)-alkyl-, phenyl-(C4-Cy4)-alkyl-, (C1-C4)-alkyl-O-CO-CHay- and RY-NH-CO-C Hay,
wherein all groups R are independent of each other and can be identical or different;

25  R'is chosen from (C-Cy)-alkyl, hydroxy-(C1-Ca)-alkyl- and HaN-CO-(C+-Ca)-alkyl-;

R' is chosen from hydrogen, (C1-Cg)-alkyl-O-CO- and (C3-C7)-cycloalkyl-CyHzy-O-
CO-; '

30  R*is chosen from pheny! and heteroaryl, which are optionally substituted by one or
more identical or different substituents chosen from halogen, (C4-Ca)-alkyl, (C4-Cy)-
alkyl-O-, (C4-Cy)-alky-S(O)m-, hydroxy and cyano; '



The groups A, R20, R3 and R4 and the number n in the compounds of the formula XIV are defined as
in the compounds of the formula-1 and additionally functional 5 groups can be present in protected
form or in the form of a precursor group which are later converted into the final group. Besides that, as
mentioned, iwthm@mpaioged compounds of the formula IX the carboxylic BETHEEeR e the formula
can be present in protected form, for example in the form of an ester like a tert-butyl ester or a benzyl
ester, when reacting the compounds of the formude IX and XII, and the 10carboxylic acid group in the
compound of the formula XIV can thus also be present in protected form and is deprotected before
reacting the compounds of the formulae. X and XIV. The compounds of the formulae IX, X, XII and XllI
are defined as above. All explanations given above with respect to the reaction of the compounds of
the formackl WIlLIEOMROLEASA/IBEIRIMEIAY. R I HAKURARIRETRERAP RS of the
formula IX with'the compou ds of the formula X, apply correspondingly to the reaction of the
compour&midmtﬂqawhmﬁlﬁ?){eim@m’f@a@ﬁﬂ‘@%@%@'%%Y&%%NU%@WP@‘AM&Q%

compoungs,of thesformuia X mihdhescempasnashbin ¥R A08RAMRNTEIIRNSANkIP2A§9/000281 50

formula X1V, respectively. Thus, for example, for the formation of the amide bond in the reaction of the

comPourfsispihearsalngy hanth HRIOAY 3D SRR A PYPSHHE G BN FARPLIR/Sited into a reactive
derivativeyanhachiVatenfaycmeans fiue fastatul RondeatogeingreageakahdCedkipdikyitOthe

compound of the formula X in the 5presence of g base as, outlined above, In g furthex strategy for the
synthesidor{te-28¥pdHRIeNs %éﬁ%&'ﬁ@iﬁfﬁﬁ%@ ﬁky%géﬁﬁgé?éoa?mﬁl@u&%h%f an aldehyde of
the formymwisty)reanithgyindgth a compound of the formula Xl to give a compound of the formula

XV, the aldehyde 10 group in the compound of the formula XV then be oxidized to give a compound of
the formula X1V, and the latter compound then reacted with a compound of the formula X to finally give

a ctinpo&ifl isfciinestor finota halsgere @y -Gudiabiylabydexy-(Pv-Craatiduds ACRAKR P45 R4 and the
number i e, FOMpRURIIS £1 0 1R XY are e ed Asikyits.cempoynalpidhe formula | and
additiona 9func\ﬁ|(5n groups can

e present in protected form or in the form of a precursor group

which ar€lgtelkybRvrereenvt® e Haaralol? 7 Contpddlod b the-fornlids On &ifewand wo
2009/09%@%@5?@9@8%2@%H-CO—O-, (C1-C4)-alkyl-S(O)-, HO-CO-, (C4-Cy)-alkyl-O-

CO-, HoN-CO- and cyano, wherein all substituents R* are independent of each other
15 and can be identical or different;

heteroaryl is chosen from thiophenyl and pyridinyl;

m is chosen from 0, 1 and 2, wherein all numbers m are independent of each other

20 and can be identical or different;
nis chosen from 0, 1, 2 and 3;

p is 2 and q is chosen from 2 and 3,

25
u is chosen from 0, 1 and 2, wherein all numbers u are independent of each other
and can be identical or different;
v is chosen from 0, 1 aﬁd 2;

30

wherein all alkyl groups, independently of each other, are optionally substituted by

one or more fluorine atoms;



51 XIV are defined as above. All explanations given above with respect to the reaction of the
compounds of the formula XI or the forrnula IX with the compounds of the formula XlI, and with respect
to the oxidation of the compounds of the formula VIl to the compounds of the formula IX, apply
correspondinglytadhesreaction of the 5compounds of the formula VII witRARERWATIBLAES of the
formula XII and the oxidation of the compounds of the formula XV to the compounds of the formula
X1V, respectively. Thus, for example, the oxidatid@2of the aldehyde group in the compounds of the
formula X1V can conveniently be performed with sodium chlorite in the presence of 2-methylbut-2-ene
or with potassium permanganate in a mixture of 10water and an organic solvent as outlined above. Al
reactions carried out in the preparation of the compounds of the formula | are known per se and can

be carreg i e amiarls. APGEOR SIS IR APy~ nsloRorSiiespegcedures which

are desc\HBe ndard fiterature, for 15 éxample in Houben-Weyl, Methaods of Organic
Chemistdjff@sahsabstiDegimrhrasictions flourinawand (& sersabyRuEe I8 eI mprehensive
Organic J{Wépaﬂons: A Guide to Functional Group Preparation, 2. ed. (1999), John Wiley & Sons,
and the references quoted therein. 20The starting compounds and building blocks for the synthesis of
the ompounds of the formula | are commercially available or can be prepared according to

procedurgserrHbemdnihgriigiaiasentinatogay R tordebeptmeustsatidesisedaisdoles of the
formula Il can be prepared according to the procedures qf .the well-kngwn Eischer indole synthesis, in
which arPBBﬂBﬁgYI)?%Eﬂ%fﬁ%ﬁyp%%ﬁ%wgzﬁ%ﬁg%i/ﬁigg}(frgﬁggfﬁgﬂ |§gﬁsfe(%cr}ﬁa%?eqrsoyrﬁthesis, in
which armepigsmlCsubstilkgd(2-a0iiraikeldhe (€ cykijzalityfd (@)anaplke caadcoxindoles of the formula
VI can be prepared by cyclizing optionally substituted 2-chloro-acetanilides. In order to prepare

specifically substituted indoles of the formula Il it is furthermore possible to reduce a 1H-indole to a
2,30lihydoetiiet sndblexdonpeargptompdyadsgfithedarsulidcintaypldhgicdaipeisameria

clectronyij rapiie L s B ERaSHER YRR HoUS PR TEREIEM ok bpkigats o he

benzene ring which cannot be intro d by subjecting the indole to such a reaction, and
subsequastrizbipatietamgiiand the shysigjesiraly ARrsBIRD G s uRlHTRI @Y AH P example by
means of faluignit manganese dioxide or palladium together with a hydrogen acceptor. As examples
of articles in which syntheses and reactions of indoles are described, G. R. Humphrey et al., Chem.
Rev. 108\(500/8352B79M 4 R 2nE4fdBerg, Indles (Best Synthetic Methods), Academic Press,
Lompgon, San Diego (1996), may be mentioned. As another example of procedures for the preparation

of starting compounds and building blocks, the processes for the,preparation of sbstituted phenols
Gescrbell s FIBORHBTROMIERRT (e s ol LB el R ey e

u
Wissensgtuaftemddetlisf E:273)HE88& miapboenidetitinaty ndifferdinty 0o tvibhocopriiRds of the formula

XIl in whjch is_hydroge 50 r#.;l_ i tituted phenyl, can be prepared, such as
3-f|uoro-go-%%ﬁ?ﬁ?prée%ﬁyélﬁﬁom-g ealiiiﬁ/dl%J nol or 3,5-difluoro-2-methyl-phenol, for example. The
compounds of the formula | inhibit the enzyme renin as can be demonstrated in the pharmacological

tes3p deeribeARERHanhuRBen PAOACAl 1@@@1@@4‘9@%@9@3@ BRSACD-gsilled in the

art, for example in in vitro tésts in which the WO 2009/095163PCT/EP2009/000281 53 inhibition of
human réshakdetehtmédCorGa-aiiral (oGt Pl ditin@hd R irditt Gl and other effects

are dete(gharsHaN ¥R TS RURPRIMEAIdhe dosnulndines shifaale feridemfitenionaiffathypertension
including pulmonary hypertension, for example, and other disorders of the cardiovascular system and
R' is chosen from (C4-Ca)-alkyl, hydroxy-{C-Ca}-alkyl- and HaN-CO-(C1-Cy)-alkyl-;
25
R is chosen from hydrogen, (C1-Cg)-alkyl-O-CO- and (Cz-Cy)-cycloalkyl-CyHa-O-
CO-;

R? is chosen from phenyl and heteroary! which are optionally substituted by one or
30  more identical or different substituents chosen from halogen, {C:-Cs)-alkyl, (C1-Cas}-
alkyl-O-, (C1-Cy)-alkyl-S(O)m-, hydroxy and cyano;



Sheart diseases, such as heart failure, cardiac infarction, angina pectoris, cardiac insufficiency, cardiac
failure, cardiac hypertrophy, cardiac fibrosis, vascular hypertrophy, left ventricular dysfunction, in
particular left ventricular dysfunction after myocardial infarction, endothelial dysfunction, ischemic and
obstructive pegpheradgirculation disorders and restenosis including resteusiFposp@agioplasty, for
10example, for the treatment of renal diseases such as renal fibrosis, renal ischemia, renal failure and
kidney insufficiency, for example; and for the treaggBent of other diseases, for example diabetes
complications, such as nephropathy and retinopathy, cerebral afflictions, such as cerebral
hemorrhage, glaucoma, and end-organ damage. The treatment of diseases is to be understood as

meaningrfbtis theteer fioynalCEEeXistintppitio(Chic)ehatpmkenymtsftatutiboewamd, eRrvsm or of

existing symptams with the aim of reli lleviati ' ion-of

Patholoar B b e M e R B o which are

susceptibletbesdteatichanes ififiecent stibstiuansophtasanifronflevdngiott: with #KARRS prevention or

suppression skinghPEAUAERAALARARANERIAAN LB RS a8 iEBCe. For example, in
00 eir disease

patients ‘account o istory are susceptible to ventricular, dyﬁ‘sﬁfunction after

mydtardidenticaboodiffgrentanesstyratseipssadiershaiedent(errfearingl fentmsattiesccurrence
of ventrigglapdysiHDEtiAPFaRDRRIESRIRITD IS X ARg-ERqURlog) diiejRase(L Thg)treatment of
diseases can occur both in acute cases and in chronic 25cases. The compounds of the formula | and
their phy%ﬁ'ﬁﬂb&@)iy‘éﬁ&ﬁ@ﬁ% salts and physiologically acceptable solvates thereof can therefore be
used in animals, in particular in mammals and specifically in humans, as a pharmaceutical or

30medicamgent on thei ,' ixt ith th inth ical
composToe SR HRRRe e BN e e OB e T A CAnd their
physiologigriikaischptirbiy Siits Gu) ey R0 DYOSI-63 PCHHER2E09/(00L8)-alkybity<Blogically

t tes th ceptical et iti d
rectcan T T e 4 S R e andor -

medicam s dose of at [east’one compound of the formula | and/or a

physiologiEgIHZ B:EeplahiE satt ke NIdf G &IBhGSoldgicRn-atkytRtdbie- @1dialiG Ay of them as an
active Sigare 'f?m”éﬂ"@ﬂr%ﬂﬂ@%%wg@k%%%ﬁméhé%ﬁéé@%{r%r% QB dhieaReeutically

innocuous vehicles and/or excipients. A subject of the present invention furthermore are the
compourtiiesetiie formula | and their physiologically acceptable salts and physiologically acceptable
sohygtes thereof for use in the treatment of the diseases mentioned above or below, for example of
hypertension, or 10for the inhibition of renin, as well gs the use of the compounds of the formula | and

their phﬁ%ﬁ@%&iﬁ%@?ﬁﬁﬂf@@aﬁ@%@d@gl(5’@7& IN'acceptable solvates thereof for the

manufacture of a medicament for the treatment of the diseases mentioned above or below, for

example of hypertension, ar for tlé manpufacture of a.medi ent f ﬁ inhibiti in, wherein
the treatme’ﬁtcg}o&iggzl?ég §0r‘lnﬁﬂ 2 %ﬂﬁﬁ’ﬁ%%%%?%%% éﬁ%g%y{ﬁgx%.é 8Séu t}ﬁ:%%?{ﬁ%{ﬁ%/ention also
are methants fanthe ideatinensrodiffereliidéeases mentioned above or below, which comprise
adpynistering an efficacious amount of at least one compound of the formula | or a physiologically
acCeéptable salt thereof or a physiologically acceptable solvate of any of them to a human or an animal
which is miansbgsaprfomthd éstpBounds of the formula | and pharmaceutical 20composition and
medicaments comprising them can be administered enterally, for

p' and q are 2;

25  uis chosen from 0, 1 and 2, wherein all numbers u are independent of each other

and can be identical or different;
v is chosen from 0, 1 and 2;

30  wherein all alkyl groups, independently of each other, are optionally substituted by

one or more fluorine atoms;



example by oral, buccal, sublingual or rectal administration, parenterally, for example by intravenous,
intramuscular or subcutaneous injection or infusion, or by another type of administration such as
topical, percutaneous, transdermal, intratracheal, intranasal or intraocular administration. 25 The
‘pharmaceutigg) aRerResiions and medicaments according to the inventiGaTiBmuaiipiesitain about 0.5
to about 90 percent by weight of compounds of the formula | and/or their physiologically acceptable
salts and/or physiologically acceptable solvates thgereof. The amount of active ingredient of the formula
| and/or 30 its physiologically acceptable salt and/or a physiologically acceptable solvate of any of
them in the pharmaceutical compositions and medicaments is in general about 0.2 mg to about 1000

mg% preglwp@(lgglyiﬁlﬂwtgle?om@yt@ﬁh@k&ﬁﬁimlipzﬂlmﬂanﬁdwmmmmamm92009/0|00281 55
preferably about 1 mg.to about 300 r unit dose. The.producti the Dbarmaceutica
composia/&ff?geiﬁ&‘ﬁ?éhfg 8 °8§Hrﬁ§*{:?aﬁr%%'&“8u?ﬁ‘§ éaﬁ;%r@igﬁﬁ?ﬁoﬁvﬁ\éggg Ee. Fo?lhis, the compounds

of the fotnaaaiggd/or their physiologically acceptable salts and/or physiologically acceptable solvates
thereof are mixed 5together with one or more solid or liquid vehicles and/or excipients, if desired also
in combination with one or more other active ingredients such as, for exam%jlle, an angiotensin

contertinghenziprad iNtebitbgrewpamiRrentin Reapp Bl aimagpRRICAN HRRCAABREARRIN receptor
antagoni Ptéi’(ﬁﬂm{ig{i{hfé@ﬂl%m SRR dRARIAToAITesrEAL SDBSRaBtEasRISkibitem a calcium
0 ike

channel blocker, a nitrate Oisosorbiddinitrate, a 13-rece§(;[§r blorc}ﬁer, an al adrenoreceptor
antagonibglegesn fabiroidibefStorCadiihidy Epdrakaind-ofmdanA& M or, a thromboxane

synthetase inhibitor, an anti-serotoninergic agent, or another agent useful for treating hypertension,

- heart failure, vascular diseases related to diabetes or. rena| diseases such a .chronic renal
failure, f&@ﬁ%ﬁé?%ﬁ&%lﬁrﬁ[?gﬁ?'ﬂ?&‘é”g if%%ﬁféefgrfg}}n?floﬁ%gg goe_g‘r?g %@r%‘]é%tgra f%??which can

therpbe yseadD e MaRURSHicite «aivetasitalyrme ticimy. ratgylzedttbé thiypiaeginalyention also is in
particular a pharmaceuytical composition which compri icaci ne
com pounﬁf%?‘?%’f%ﬁﬁﬂé%%@éﬁ? gdp fsﬁ) Xall%éﬂ%} aélggag%g%?e?%gﬁ%@eyrgetgg g’r?(ﬁéfgkgﬁ)%siélogically

acceptabihsadirate of any of them and one or more other active 20ingredients and a pharmaceutically
acce_pta_b & S(‘:ac[gcl)esr ﬁ/v%?greq g}% @I@gs)%ctlv_e ingredients are us_eful for the treatment of hypertension,
cardiac infarction, heart fallure, vascular diseases related to diabetes, end-organ damage such as
cardiac insufficiency or kidney insufficiency, renal diseases such as acute or chronic renal failure,
res{gnosﬁaqggl @, and wherein as examples of such other active 25ingredients angiotensin
converting enzyme inhibitors, angiotensin receptor antagonists, diuretics, endothelin receptor
antagonists, endothelin converting enzyme inhibitors, neutral endopeptidase inhibitors, calcium
channel piqgkaissSitraias M@ depsoTddin)teaksl, [Byeroxptet plDgkealisyladradre ke CiPtor antagonists,
cannabinoid receptor antagonists, potassium channel modylator n %ﬂq‘gle&ase '
30inhibitsrd rid ‘HHﬁfééf}éﬂgﬂrﬁéfP@ %’8&%‘?}‘%@@8@1 6#&8.8‘3* gL ge
different; '
20

R is chosen from (C4-Cy)-alkyl, hydroxy-(C1-Cq)-alkyl- and H2N~CO~(_01—C4)-afkyl~;
R™is hydrogen;'

25 R¥is phenyl which is optionally substituted by one or more identical or different

substituents chosen from halogen and (C-Ca)-atkyl;

R% is chosen from (Cs-Cr)-cycloalkyl, (Cs-Cr)-cycloalkenyl, tetrahydropyranyl and
phenyl, wherein phenyl is optionally substituted by one or more identical or different

30  substituents chosen from halogen, (C1-Cs)-alkyl, hydroxy, (C:-Ce)-alkyl-O- and (C+-
C4)-alkyl-O-(C4-Cg}-alkyi=0-;



WO 2009/095163PCT/F22009/000281 56 As vehicles and excipients, suitable organic and inorganic
substances can be used which do not react in an undesired manner with the compounds of the
formula I. Examples which may be mentioned are water, vegetable oils, waxes, alcohols such as
ethanol, isopgepaggheii@spropanediol, benzyl alcohols or glycerol, polyoRCEEBNEtHE#He glycols,
polypropylene glycols, glycerol triacetate, gelatin, carbohydrates such as lactose or starch, stearic acid
and its salts such as magnesium stearate, talc, I&%olin, petroleum jelly, or mixtures thereof, for
example mixtures of water with one or more organic solvents such as mixtures of water with alcohols.
For oral and rectal use, in particular pharmaceutical forms such as, for 10example, tablets, film-coated
tablets, srifaE ehatash tabtsatpgem|¢6; {Ealcatin bytigelat(e capbalky|-Supfoskar@idditions,
preferabl oig, alcohalic or aguegus salutign S AHIC : A nsions or
Emuisior e S T Lor Ga o e, B e ol
pharmacextreirdento§ ecicmotbelann sapreteiddinicajgsslifesenitions, can be used. 15For topical use,
in particular pharmaceutical forms such as ointments, creams, pastes, lotions, gels, sprays, foams,
aerosols, solutions or powders can be used. Further suitable pharmaceutical forms are, for example,
impkants misdobestre§orn8. f3rafns Zdapted to inhalation. The compounds of the formula | and their
physiologically acceptable salts and physiologically acceptable solvates of any of them can also be
20lyophilized and the obtained lyophilizates obtained used, for example, for the production of
injectabl® é’cﬁ‘ﬁﬁﬂ(ﬁﬁﬁ@ris. In particular for topical application, liposomal compositions are also suitable.
As examples of types of excipients or additives which can be contained in the pharmaceutical
compositions and medicaments, lubricants, preservatives, thickener il dis integrants, wetting
agents, ahrf8I5PRERM yihg™s geﬂ@}eéﬁg'cﬁi e'ﬁ!flrfllg iers, éﬁt?ﬁ%@%&‘g&rﬁgg%%ﬁf l?g%ﬁing the
osnwtic piessdrebdidtarima stadiffesenblorants and flavoring substances may be mentioned. The
pharmaceutical compositions and medicaments can also contain one or more other active ingredients
and/or, for example, one or more vitamins. 30 As usual, the dosage of the compounds of the formula |

dependswinetfeinciitaligtgroessoindersrssinthcabeanioi ad;asRaPignaly SRS HEPA &Yording to the
customary. r ( depends, for example, on the compound of the WO
2009/09?%@3’1%%%[‘%5%”0%?&@57 formula | administered and its potency and duration of action, on
the nature and severity of the individual syndrome, on the sex, age, weight and the individual
resﬁ?nSi%ﬁér@dﬁ%&%ﬂ%%@é@ﬁﬁh@hﬁdﬁ%@rmwﬁww@ﬁrepﬂm‘miﬁs;ﬁltmie or chronic or
prophylactic, or on whether further [oharm ceigcal acéiv%ga corwééoungv%i% e agr&ijr%ﬁgéed in addition to
compourPBRAEHALIEG fRGIHIEIT AN ELSE bFAR NS FRGHTS AN Sd A Waighing about 75 kg, a
dose of fipabaid BylwhioiebeutHlindg pes kbtpemiity, Fvetermiblyiddhe separatiog ©f about 10 mg

per kg pe damsilneachc in.mqg per, k obogg/ ight) .. icl ' n be
administéglga“y H8“l‘8ﬂ§1 %fstg%?ﬁa%ﬁ olsé’% c?rg it é*r\%ﬁ%ug ?\Em g}rgcﬁ&ln i%%i%?ﬁgg %f)?e%s for example
two, threéoamidarindividughdosesg@hatmamiiibtedisikdating sy peyledineacsupesnd bRy, for
ex?'gbple by continuous injection or infusion. Depending on the circumstances of the specific case, it
may be necessary to deviate upward or downward from the indicated dosages. 15Besides as a
ppQund in human%edd&ine'(ﬂ?&) elefhary medicine, the compounds of the

pharmaceutical ?ﬁﬂ

formula | can also bé"efnploygeas an aid in biochemical invgstigations\or as a scientific tool or for
diagnostic purposes, forNgxan 3 in vitro diagnoses of bio 2 pples, if an inhibition of renin is
N o ! |
H 30
I -V R

(R*), R=—X" R*)
' — I
O 0
g N



intended: The compounds of the formula | and their salts can also be used as 20intermediates, for
example for the preparation of further pharmaceutical active substances. The following examples
illustrate the invention. 25Abbreviations: ACNacetonitrile
B-0M-9-BBNBymgix%ys9-borabicyclo[3.3.1]Jnonane DCMdichloromethare 8@Bdviedinrethylformamide
DMSOdimethyl sulfoxide EAethyl acetate WO 2009/095163PCT/EP2009/000281 58
EDCN-ethyl-N'-(3-dimethylaminopropyl)carbodiimigle hydrochloride HEPn-heptane
HOAT1-hydroxy-7-azabenzotriazole MOHmethanol 5SNMMN-methyl-morpholine
NMPN-methyl-pyrrolidin-2-one S-PHOS2-dicyclohexylphosphino-2',6'-dimethoxy-1,1'-biphenyl
TFAtrifluoroacetic acid THFtetrahydrofuran 10 When compounds containing a basic group were

e S e P e B o™
trifluoroaggiigiasiddgiayoneringensraf tdoradia thd fermrofips Blidand R* and the
number n in the compounds of the formulae 11, [if, IV and V are defined as in the
5  compounds of the formula | and additionally functional groups can be present in
protected form or in the form of a precursor group which is later converted into the
~ final group. The group X' in the compounds of the formula i is a substitutable group
allowing a nucleophilic substitution reaction or a reaction of another mechanistic type,
including radical reactions and transition metal-catalyzed reactions, which results in
10  the replacement of such a substitutable group by the ring nitrogen atom in the
compound of the formula 1i, for example halogen or an arylsulfonyloxy or

alkylsulfonyloxy group or a boron-containing group.

In case R* is optionally substituted phenyl or heteroaryl which is substituted with a

15  suitable electron-accepting group or comprises an electron-deficient heterocycliic ring,
or R® is optionally substituted cycloalkyl or cycloalkenyl or is tetrahydropyranyl, X'
can be halogen, in particular chiorine, bromine or iodine, or an arylsulfonyloxy or
alkylsulfonyloxy group such as benzenesulfonyloxy, toluenesulfonyloxy,
nitrobenzenesulfonyloxy, methanesulfonyloxy or trifluoromethanesulfonyloxy, and the

20  reaction can be performed under the conditions of a nucleophilic substitution reaction,
usually in a solvent, for example an inert aprotic solvent such as an ether like
tetrahydrofuran (THF), dioxane (1,4-dioxane) or ethylene glycol dimethyi ether (DME),
an amide like dimethylformamide (DMF) or N-methyl-pyrrolidin-2-one (NMP), or
dimethy! sulfoxide (DMSO), or a mixture thereof, and in the presence of a base such

25  as an alcoholate like sodium ethoxide or potassium tert-butoxide, a hydride like
sodium hydride, an amide like sodium amide or lithium diisopropylamide, a carbonate
like potassium carbonate or cesium carbonate, or an amine like

ethyldiisopropylamine.

30  Incase R¥ is optionally substituted phenyl or heteroaryl, X' can be chlorine, bromine
or iodine, i.e. the compound of the formula lif be an optionally substituted ‘ '
chiorobenzene, bromobenzene, iodobenzene, chloroheteroarene, bromoheteroarene



15addition salt with trifluoroacetic acid, depending on the details of the workup such as the
lyophilization conditions. Such contained trifluoroacetic acid, whose amount can vary and can be up to
about two equivalents of acid in the case of a compound containing two basic groups, for example, is
not specifiedyg thepanes in the headings of the examples and not depietadsrethemsisctural formulae,
but indicated in 20the description of the examples. This applies accordingly to compounds which were
obtained in the form of another acid addition saltggich as an acid addition salt with hydrochloric acid,
whose amount can likewise vary and can be up to about two equivalents of acid in the case ofa
compound containing two basic groups, for example, and which is not specified in the names in the

headingg, pfdhsHRtammese2 aRRdnOtsRRisieefithecHibslng e faenbis Indfahtédinthe

description of the examples. The particulars_of thme arative HPLC method were as follows. Column:

e
Waters APREACSS BistsT s e8RS Pihe lﬂi)’xfﬁ%‘?'?ziﬁ%éﬁ% RER. BEffient B water + 0.1
A) TEA. gradigalyfiopbaser\dompolith Brietplle cobpkt® bithnde0 cnimes()@brdidecterization of the

compounds WOQ 2009/095163PCT/EP2009/000281 5 e 0, in general
* characteF2RRFS %ﬁ‘é%ﬂ’ Bﬂ?ffsatg?aerl\ M8 ??gr%% g%?r?ﬂ%gdgiglﬁép r{%cu E@ﬁn%%?%é%tra (MS) and

HPLC refenticibtind9iRC i mboxivhith Ge s ubliyitedrbipes apinkel saheyi calch RECIMEO.
characteyggion (S ANALLIEIRE'aRnElS eraBRac (bR aspecaubiniass specified

5otherwi spectra Were recorded at 500 MHz and in DMSO-D6 as solvent. In the NMR
charactecadiisratehike pataissilshtesben ierny, BRSIVTIRBRIGELY @y BRosBREINE (P AstRtiplicity (s:

singlet. 5 19ubieh o SHNE S9MLGb PR NN PGl AR s 3 roac) of

the peaks are given. | characterization, in general the mass number. m/@‘;of tHgEiPeak of the

moleculadigsninogxtiahgxans) Braling RN Sy IsAYaEN g TBR "l\?l\ﬁfiﬁ@d%ﬁ D §¥6t8H%ted molecular
ion W+ H R Qe I8k darind-dyritRegiensied malesoiaidobfio sr @) | dzntaisadtormed

depending on the ionization method used, is given. _Generally, the ionization method was
electrosprakyRshR4B R (BSIPWRE S8R Elars of the LC/MS methods used were as follows. 15 Method
LC1 Column: YMC J'sphere H80, 33x2.1 mm, 4 pm; flow: 1.3 ml/min; eluent A: ACN + 0.05 ADTFA;

O S BT B S, BB S g en
the formula Il can be reacted with a compound of the formula 11 in which R* is
15 | optionally substituted phenyl or heteroaryi and X' is halogen, in particular ch!orine,
bromine or iodine, or an alkyisulfonyloxy group such as triflucromethanesulfonyloxy,
in the presence of a palladium catalyst, which can be formed from
tris(dibenzyiideneacetone)dipaliadium(O) and a phosphine iigand,'for example, and a
base such as sodium tert-butoxide or tribasic potassium phosphate in an inert solvent
20 suchasa hydrocarb:c'm like toluene or an ether like dioxane at fgemperatures from
about 60 °C to about 120 °C, as described in D. W. Old et a!.; Org. Lett. 2 (2000),

1403, for example.

In a further method for the preparation of compounds of the formula IV, a compound
25  of the formula Il can be reacted with a boronic acid, i.e. a compound of the formula I
wherein X' is a boronic acid group B(OH),, in a transition metal-catalyzed reaction for
example according to the Chan-Evans-Lam modification of the Suzuki-Miyaura
coupling reaction in the presence of a copper compound such as copper(li) acetate
in a solvent such as a chiorinated hydrocarbon fike dichloromethane or chioroform at
30 temperatures from about 20 °C to about 40 °C, for example at room temperature, and
in the presence of a tertiary amine such as triethytamine, ethyldiisopropylamine or
pyridine, as described in 'D. M. T. Chah et al., Tetrahedron Lett. 38 (1998), 2833, for



Method LC2 Column: YMC J'sphere H80, 33x2.1 mm, 4 pm; flow: 1.0 ml/min; eluent A: ACN + 0.05 %
TFA; eluent B: water + 0.05 % TFA; gradient: from 5 A) A+ 95 AB to 95 % A + 5 clo B within 3.4 min
then 95 % A + 5 % B for 1.0 min; MS ionization method: ESI+ 25 Method LC3 Column: YMC J'sphere,
H80, 33x2. wamed@aisilow: 1.3 ml/min; eluent A: ACN + 0.08 % formicP&aiEPRIGEAOBBIWater + 0.1 %
formic_ acid; gradient: from 5 % A + 95 % B to 95 % A + 5 % B within 2.5 min, then 95 % A + 5 % B for
0.5 min; MS ionization 30method: ESI+ Method B€4 WO 20091095163PCT/EP2009/000281 60
Column: YMC J'sphere ODS H80, 20x2.1 mm, 4 pm; flow: 1.0 ml/min; eluent A: ACN; eluent B: water
+ 0.05% TFA; gradient from 4 % A + 96 % B to 95 % A + 5 % B within 2.0 min, then 95 % A +5 % B
fgr|0-4 @&Mﬁéﬁf.tmh%% défdviﬂ'\(ﬁCbBrwdﬂciarﬁd)ﬁ Cimpd@nioiztitofermateol e1-alsavsthod LC5
olumn: YMC J'sphere H80, 33x2.1.mm.4 pm: flow:,1. 0 eSS Q5 % TFA; el
B: wat_erﬂpt@.’ﬁgd’o q‘ﬁ,@; %&%ﬁ? 5(%3/5[%1%5%}?&?%?%%} rrﬁyé% tlr?l%ﬁéI to 95 %%\@}5'3“ ié“/'z)%s'véthin 3.’OerlrJ1?nnt
then 95 8erApbanthdd fox ka1 INSHDRINX oA NeaabdE BShaRRIHEHUCPCFIRIONMC J-spheré

H80, 33x2.1 mm : 1 in: tA: +.0.05.9 -8l water + 0.05 Y)/0
TFA; gr Iénﬁaiiﬁgﬁ%@&séc%%%%@%@% 1@%% %};‘% ﬁ @%%mggsevjiﬁ’iﬁ%n%:%'en 95 % A)+ 5%
B fér 1.2 diim kditbivizegaipmetd QURSIRaNe BRI TRl RRASRAATIBR G2 HID ¢18 RS, 33x2.1 mm,

4 pm; flow 1.0 mlimigi-cWERE AuRaNa3QauRtb A6 oA relne Bals ystar 1T tateliFok igstdient: from 5%
A+95% Bto95 % A +5 % B within 2.5 min, then 95 % A + 5 % B for 0.5 min; MS jonization method:

ESi+ MetRda003H 8oaPnin hariesRRRIghaaiaie I ansiiP U BRI HGT RIS 8Ridnt A: ACN +
250.05 %&536@6 SRS BiWREEESR AT fatEAtgAadientversich 85 &«cBifoinai8dnin, then to 95% A + 5

% B within 3.2 min, then 95% A + 5 % B f in: ionizati .
hydrocarbon like dich?orometéoane %r; gh omclrpdrr'\r/al %t'?enr':%gé'r rt‘urrré%t%gn §§$ﬁtl\éﬁtk@(iioLC9
10  about 50 °C in the presence of oxygen and molecular sieves, as described in T. D.
Quach et al., Org. Lett. 5 (2003), 4397, for example. .

The subsequent conversion of the compound of the formula IV into the oxindole of
the formula V can be carried out by first treating the compound of the formuia IV with

15  N-chlorosuccinimide in a solvent such as a chlorinated hydrocarbon like
dichloromethane at temperatures from about 10 °C to about 30 °C, for example at
room temperature, and then treating the crude intermediate product with 85 %
phosphoric acid in acetic acid at elevated temperatures from about 110 °C to about
140 °C, as described in R. Sarges et al., J. Med. Chem. 32 (1989), 437. The

20  conversion of a compound of the formula 1V to an oxindole of the formula V can also
be carried out by first treating the compound of the formula 1V with bromine or a
bromine source such as N-bromosuccinimide or pyridinium bromide perbromide
{pyridinium tribromide) in a solvent such as a chiorinated hydrocarbon like
dichloromethane or an alcohol like tert-butanol or amyi aicohol or a mixture of an

25  alcoho! and water or an agueous buffer solution like a phosphate buffer having a pH
of about 5, for example, at temperatures from about 0 °C to about 50 °C. Reduction
of intermediate bromine-containing products or hydrolysis to the oxindole of the
formula V can then be carried out by treatment with a metal such as zinc or iron in
acetic acid or a mixture of acetic acid and a solvent such as an alcohel like methanol,

30 ethanol or tert-butanol or an ether like diethy! ether or THF, or by hydrogenation in
the presence of a hydrogenation catalyst such as palladium hydroxide or palladium
on carbon or Raney nickel, for example, in a solvent such as an alcohol like methanol



30Column: Waters XBridge C18, 33x2.1 mm, 4 pm; flow: 1.0 ml/min; eluent A: ACN + 0.1 % TFA;
eluent B: water + 0.08 % TFA,; gradient from 3 % A + 97 % B to 60 % A WO
2009/095163PCT/EP2009/000281 61 + 40 % B within 3.5 min, then to 98 % A + 2 % B within 1.5 min;

MS ionizatiog ggiRads S+ Example 1 . PCT/EP2069/000281 :
5[2-(5-Fluoro-2-methyl-phenoxy)-1-phenyl-1H-indo1-3-y1]-piperazin-1-yl-methanone Step 1:
4-(2-Chloro-1-phenyl-1H-indole-3-carbonyl)-pipemgzine-1-carboxylic acid tert10butyl ester To a solution
of 2-chloro-1-phenyl-1H-indole-3-carboxylic acid (cf. CA 1079739) (3.00 g, 11.0 mmol), tert-butyl
1-piperazinecarboxylate (2.06 g, 11.0 mmol), EDC (2.33 g, 12.1 mmol) and HOAT (1.73 g, 12.7 mmol)
in DMF (dRdmhMdored ed Mk Gu6E seticlanimabeeatdriteiremctibouniiOréoedestirred at room

temperature gvernight. The 15mixture was quenc with wa ragct ' The organic
layer wa§%eﬁa?aﬁe%,fa’f;é%BSOe?‘§88H5ﬁ:¥§%ﬁ?a?§?HE§?88f%a%ﬁbég‘gggﬁ%@%%r%d%é%%%@d" p"rtzassure. The
residue wagripkriftes!. pyetititeedairchesmasogieidly 3e89HEMBGRt #1511 g Isfttabafier b&fbound were
obtained ( d LG4), = Step A-. g1). 4805 f
4-[2-(5-%?0?@%&3?%&%%@%)- g%wgéﬁ%toﬁﬁ’ng;ér '-ngr?)rgha?[g?gera)iinel-éa?lgoxylic acid tert-butyl
estes Texarsplation of 5-fluoro-2-methylphenol (43.0 mg, 341 pmol) in NMP (1.5 ml) was added

sodium hydride (15.0 mg, 375 pmol; 60 A) dispersion in mineral oil), and the 25suspension was stirred
at room temperature under an argon atmosphere for 20 min. 62 After addition of 50,0 mg (114 pmol)

of the cofpopattsissethe forentia isamalaarka riainr Y eracting 38@E el RidSvave reactor.

The miX%ﬁﬁ/Mﬁé\ﬁWﬁQ@Mﬂwgf%hwwm&i\mhﬁ%ﬁq Zhecrifinse wasnlyopbitizgbonernight to
give 23 mg of the title compound, 5LC/MS (method LC4%: m/zgz 530

o5 FloBt S AR RN RSSO LA, B 52, S AMAISAFE S BITHSR of the
corpoung HeSteRdi2s prabutSot Hioeh WhiE M (BtenemabTeditbminabgretieditt eoom
o A oS L 5 S AR oAl e n MW and v
[2-(5-flucseyRutetiyybnhenalky)slifainethyky ol braaidrpipermtaininglgresth Shehé@fi@luoroacetic acid
salt as awhite solid, Y12tk 31 Aol B MR PG 1 £ Foftiiam Edtiort &9 min
counterion, in a nucleophilic substitution reaction or an Ulimann reaction or another
15  fransition metal-catalyzed reaction as outiined afore. The explanations given above
with respect to the reaction of the compounds of the formulae 1l and Hli, for exampie
regarding palladium-catalyzed and copper-catalyzed reactions, apply
correspondingly with respect o the reaction of the compounds of the formulae VI and
1.
20 _
In the course of the synthesis of the compounds of the formuta |, the oxindoles of the
formula V can then be subjected to a Vilsmeier formylation with concomitant
chiorination o give the 1-R¥-2-chloro-indole-3-carboxaldehydes of the formula VI,



1H-NMR: o (ppm) = 2.10 (s, 3H), 3.02 (br s, 4H), 3.68 (br s, 4H), 6.77-6.84 (m, 2H), 7.17-7.21 (m, 2H),
7.22-7.28 (m, 2H), 7.45-7.49 (m, 1H), 7.51-7.57 (m, 4H), 7.65- 7.67 (m, 1H), 8.79 (br s, 2H) 20
Example 2 [1-Phenyl-2-(2-methyl-phenoxy)-1H-indo1-3-yl]-piperazin-1 -yl-methanone 25Step 1:
4-11-Phenyl-2-(2-m %P%-phenoxy)-lH-indole-3-carbonyq-piperazine-l- sarReKydipasiskiert-butyl ester
WO 2009/03%9&%‘8@ 1752009/000281 63 The title compound was prepared analogously as described
in example 1, step 2, using 2-methylphenol. Yiel%40 mg. LC/MS (method LC4): m/z = 512 5Step 2:
[1-Pheny1-2-(2-methyl-phenoxy)-1H-indol-3-yll-piperazin-1-yl-methanone From the compound of step
1 (40.0 mg, 78.2 pmol), the title compound was prepared analogously as described in example 1, step

3, and obtained in the form of the [1- 0
phenyl-2-(2-mz&m5—phe 0 y)-1H-ind01-3-ylj-piperazin;él-yl-methanone riflyoroacetic acid salt. Yield:
41.0 mg. 10LC/MS fm L.C1): m/z =411.19, Rt fR1.40.1y : 8 (ppm) = 2.14 (s, 3H), 2.98

(br's, 4H), 3.65 (br s, 4 H), 6:95-(-#H), 7.05 (t,
7.44-7.55 (m, 5H), 7.65 (d; 1k .77Q@br s, 2H) 15 Example cl
[2-(Methyl-phenyl-amino)-l-phegl{yl-lH-ind01-3-y1)-piperazin-l-O- thanone Zthep 1
4-[2-(Methyl-phenyl-an¥no)-1-phenyl-1 H-indole-3-carbonyll-pi peragiffe-1- carboxylic acid tert-butyl
ester The title compound was prepared analogously as described in example 1, step 2, using
N-methylaniline. Yield: 6 mg. LC/MS (method LC4): m/z = 511 25, WO
2009/095163PCT/EP2009/000281 64 From the compoy¥d afdtep 1 (¢ mg, 11.7 pmol), the title
compound was prepared analogously as described in example 1,'step 3, and obtained in the form of
the [2- (methyl-phenyl-amino)-1-pheny1-1H-indo1-3-y1]-piperazin-1-ylmethanone trifluoroacetic acid -

salt. Yield: 6 mg,_ 4o
| \
0O
ﬁ g Cl

Vi Vil

I5{d, 1H), 7.17-7.55 (m, 3H),

wherein the groups R* and R® and the number n are defined as in the compound of
the formula | and additionally functional groups can be present in protected form or in
5  the form of a precursor group which is later converted into the final group. The
Vilsmeier formylation reagent can conveniently be prepared in situ from
dimethylformamide and a suitable inorganic or organic chloride such as phosgene,
oxaly! chioride or phosphorus oxychloride in an inert aprotic solvent such as a
hydrocarbon or chlorinated hydrocarbon like benzene, dichloromethane or chioroform,
10 an ether like DME or an excess of DMF, or a mixture thereof, at temperatures from
about 0 °C to about 10 °C. Preferably, phosphorus oxychloride is employed. The
reaction of the Vilsmeier reagent with the compound of the formula V is usually
carried out at temperatures from about 0 °C to about 30 °C, preferably in the
presence of a base such as pyridine. Hydrolytic workup of the reaction mixture, which
15  like the workup of all reactions in the preparation of the compounds of the formula |
can generally be performed under standard conditions, then yields the aldehyde of

the formula VII.



S5LC/MS (method [Cl): m/z = 410.21, Rt = 1.40 min 1H-NMR: 5 (ppm) = 2.95 (br s, 4H), 3.06 (s, 3H),
3.60 (br s, 4H), 6.70-6.74 (m, 3H), 7.11 (t, 2H), 7.17-7.19 (m, 1H), 7.21-7.25(m, 2H), 7.41-7.45 (m,
3H), 7.51 (t, 2H), 7.61-7.63(m, 1H), 8.75 (br s, 2H) 10 Example 4
[2-(2-Chlorogphemdswdianyl)-1-phenyl-1H-indol-3-yll-piperazin-1-yl-metheroneol S8iep1 1.
442-(2-Chloro-phenylsulfanyl1)-1-phenyl-1H-indole-3-carbonyl]piperazine-1- carboxylic acid tert-butyl
ester The title compound was prepared analogoysly as described in example 1, step 2, using '
2-chlorothiophenol. Yield: 32 mg. LC/MS (method LC4): m/z = 549 20 Step 2:
[2-(2-Chloro-phenylsulfanyl)-1-phenyl 1H-indo1-3-yl]-piperazin-1-ylmethanone From the compound of

step 1 (3R HeurdsbPihelothtillioicempays byastaisansdiastalatimiypsndesiodoszldn example 1,
step 3, and obtained in the form of the [

. 2-(2- . . e
2!_5chIoroﬂ%&fﬂ’éﬂﬂ’réﬂ}?)al\fﬂﬁgﬁ‘ﬁq%m ipny with BRRSOMIRTS FhIgRaATON Nil®%acetic acid satt
Ilisd: 30p16§t|i\?wg}188%§%’@é§§b@&ﬁ@ﬁ&%ﬁﬁ@tewﬂhéS&{dﬁIMS-i(mdethe'ﬁd_aquxw,?&vdlﬁ.12, Rt =

.48 min 1H- X = 3.04 (br s, 2H), Xd 8 (br, (s, 2H), 6.77-6.80
(m, 1H), 9172 %@Hﬁ%ﬁ?ﬁ*}%%ﬁ%{%ﬁ)@,2&@?@8?(‘Hﬁ“g‘?lﬁ %3&7{33 dﬁ%ﬁ%zs%ég( (egr d, 2H) 5
Eﬁgﬁ;ﬂecﬁrﬁﬁohyﬂroﬂh@mmaf@i@éphieneﬂymrpﬁ@m@igmuméﬁa%ﬁﬁéﬁfﬁﬁ’bne 10 Step 1:

-(2-Phenoxy-1-pheny1-1H-indole-2-carbonul perkoufriazarinedhverbenictasid tert-buty!
ester.To %@éﬁ%@r}]}%{é?ﬂﬁ%r%%%&ﬁﬁéfé&?—lﬁﬁ?do g%?:arboxyliq acid (164 mg, 499 pmol; available
by ox[daﬁo_ai@‘r@qphendﬂinqnplhm@mimﬁ)wf@@ﬁ AR g dengsitias o7 1 Bl AR5y BLsly as
| desc”beﬂ%lé‘g%ﬁ@ﬁ?ﬁdléf ﬂsmmwwg le NQIBRRIRRTAHBR U YRR 1618n1g, 1198 pmol), EDC

(105 mg, 549 pmol) and HOAT (78.2 mg, 574 pmol) in DMI;)}Z ml) w ddf%gl{\{MMélGS pi, 1.49
mmol) ariginedeieien WRRE kas §lﬁ&&fﬁﬂb%w}ﬁﬁ|§? L&?é%@%%%?ﬁy RG'E Was filtered
and purifigd; by, RIGRYAGFRIErSud B6celusta vesieRbilized wyertighgroup BFs™ having a

cation like a potassium cation as counterion, in a nucleophilic substitution reaction or
an Ulimann reaction or another transition metal-catalyzed reaction as outfined afore.
The explanations given above with respect to the reaction of the compounds of the
_ formulae 1l and 1ii, for example regarding palladium-catalyzed and copper-catalyzed
15  reactions, apply cotrespondingly with respect fo the reaction of the compounds of the

formulae Vill and 1!,

The indole-3-carboxaldehydes of the formula VIi can then be oxidized under
standard conditions for the oxidation of aldehydes to carboxylic acids to give the

20 indole-3-carboxylic acids of the formula IX, wherein the groups R* and R* and the
number n are defined as in the compound of the formula | and additionally functionai
groups can be present in protected form or in the form of a precursor group which is
later converted into the final group. For example, the oxidation can be performed with
a permanganate such as potassium permanganate in a mixture of water and an inert

25  organic solvent, such as a ketone like acetone or an ether like THF, at temperatures
from about 10 °C to about 30 °C, for example at room temperature, at about neutral
pH values. Conveniently, the oxidation can also be accomplished with a chlorite such
as sodium chiorite in the presence of 2-methylbut-2-ene in mixture of water and an
inert organic solvent, such as an aicohol like tert-butano!l or an ether like THF, at

30 temperatures from about 10 °C to about 30 °C, for example at room temperature, at

weakly acidic pH values, for example in the presence of a dihydrogenphosphate.



20give 169 mg of the title compound. LC/MS (method LC4): m/z =512 Step 2:
Perhydro-1,4-diazepin-1-y1-(2-phenoxy-1-phenyl-11-1-indol1-3-yl)-methanone From the compound of
step 1 (169 mg, 330 pmol), the title compound was prepared 25analogously as described in example
1, step 3, apgafiginein the form of the 66. PCT/EP2009/000281
“perhydro-1,4-diazepin-1-y1-(2-phenoxy-1-pheny1-1H-indo1-3-y1)-methanone trifluoroacetic add salt.
Yield: 158 mg. LC/MS (method LC3): m/z = 411429, Rt = 1.51 min 11-1-NMR (400 MHz): S (ppm)
=1.92 (br s, 2H), 3.02 (br s, 21-1), 3.11 (br s, 2H), 3.60 5(br s, 4H), 6.96 (d, 2H), 7.05 (t, 1H),
7.17-7.28 (m, 5H), 7.43-7.56 (m, 5H), 7.64-7.67 (m, 1H), 8.68 (br s, 2H) Example 6
(2 Phenoxy 1- phenyl 1H- |ndoit}3 -y1)- plperazm 1 -yl- methanone 10 Step'

dsing
. Ylé d: 608 mg. LC/MS (method

compound of step 1 (48 mg,'}“)G 4 pmoI) the title compound was preparcgoanalogously as described in
example 1, step 3, and obtairt in the form of the (2- iX
phenoxy-1-phenyl-1H- n 01-3-y1)-piperazin-1-yl-methanone trifluoroacetic acid salt. Yield: 39 mg.
25LC/MS (method LC1§/ /z =397.18, Rt =.1.37 min WQ,2009/095163PCT/EP2009/000281 67
1H-NMR: 8 (ppm) = 3.01 (s, 4H), 3.64 (s, 4H), 6.96 (d, 2}%{ .06 (t, 1H),17.19-7.29 (m, 5H), 7.44-7.56
(m, 5H), 7.66-7.68 (m, 1H), 8.77 (br s, 2H) Example 7 5[6- '
pheny1-2-(2-methyl-phenoxy)-1H-indo1-3-y1]-piperazipNi-yl-Rstariiie| X

RR 'RR v
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The carboxylic acid of the formula IX can then be coup'led under standard conditions
 for the formation of an amide bond with a diazacycloalkane of the formula X to give a
5 compound of the formula XI. The groups R, R and R* and the numbers n, p and g
in the compounds of the formulae X and X! are defined as in the compounds of the
formula | and additionally functional groups can be present in protected form or in the
form of a precursor group which is jater converted into the final group. The
compounds of the formula Vil are defined as above. The group R% in the compounds
10 of the formulae X and XI can have the meanings of the group R in the compounds
of the formula | with the exception of hydrogen, i.e. it can be (C1-Cg)-alkyl-O-CO-or
(C3-C7)-cycloalkyl-CyHa-0-CO-, which groups protect the nitrogen atom carrying R®
against a reaction with the compound of the formuia IX, or R can be another

protective group which prevents a reaction at the said nitrogen atom and can later be



Step 1: 6-Methoxy-1-phenyl-1,3-dihydro-indo1-2-one 10To a mixture of
6-mlethoxy-1,3-dihydroindol-2-one (500 mg, 3.06 mmol), copper(l) iodide (58.3 mg, 306 pmol)
N,N'-dimethylethylenediamine (65.3 pl, 613 pmol) and potassium carbonate (932 mg, 6.74 mrr{ol) in
ACN (6_3.5 m| Wa}}%ga[gg%g iodobenzene (411 pl, 3.68 mmol). The reactiopgixikpmopagstirred for 1 h at
120 C_ inan {QBWAVE reactor. The mixture was guenched with water and extracted with EA. 15 The
organic Iaye_r_was separated, dried over sodium gsulfate, filtered and evaporated. The residue was
purified by silica gel chromatography (EA/HEP 1:5). 550 mg of the title compound were obtained
LCI/MS (method LC4): m/z = 240 20Step 2: 2-Ch_|oro-6-methoxy-1-pheny1-1H-indoIe-3-carbaldeHyde A
S(r)] Utlor? (5%5@%3%% (ﬁo'ér,{g%l) %Pﬁgw@}ng@f\ﬁt@f&ﬁﬁm@ {OuRian ek irgar trgenargon. Within 15 min
phospho ychloride (2.1 'ml, 22.6 mmol) was added and the reaction mixture was stirred for 30 min
at 0 C. Thearpiesmigiapstyhiciasevagt 2 BeFHRLA BRSAEAHPSRLARIE. 27 mI) and pyridine
(1.05 mge‘ﬁ‘/@c}!}f&w Folgplamenciad rabitiancithgaeagtioninigenstivmmsbred at room
temperature overnight. Thé mixture was slowly poure(fl [ t({ 309 ILPLOR}F %g%gﬂﬁr JGW minutes WO
ZOOQ/OQBWP@WEPE@QQY@G)@EBH aapeliRdiup FEE e B?gaenl'c Iléyeor as separg}ted, dried over
?E%L"_'"é %{%%ﬂgﬁg?%%@@!@f@@%&wﬁem edihcenl ariessuch . 2B diffluoreareiadsiftadhy on silica gel
4 369 mq of the title compound a hite, solicl. 4): =
5 Step @@@H@&@%@%&k he Hgﬁ‘wffgl'-ﬁl%%’o %r-%?@fg\é\é(%c@%ﬁ' %?ﬁ%ﬁgﬁtﬁe) ;n (/5652r§g
;La%?unr:]nygl)tﬁé?m%gﬁWﬂﬁlﬁiiig@edtftﬂinﬁumﬂémpﬁnd of thetaynidepbende e LIS &6ition of
chlori : .7 mmol) an [ [ t sraned) i
) s A O GO A s 43 b mnLTe Was

diluted vétrpvepeednid sidrantadtvites i SihebyrgavsiRgRMARIEREIWRINSEABRTS fifte, fitered and

EE}?L@?Q&%T’%%%?%: ﬁzﬂ‘goéi%%ﬁ%&ﬁe%‘?iﬂé?grﬂ{@ﬁ%%éﬁ g eciRAMed aittharcasiteditlericentyound. LC/MS

4-(2-Ch|m&mmm&ytmqs%ﬁwormnazsmyé@é%éﬁ;m-Gir}‘é}’ai%ﬂ‘-eé%¥k8§<?}ﬁ%”§&a tert-butyl ester

dimethylamine, into a reactive ester, or into a mixed anhydride by treatment with an’ '

alkyl chioroformate like ethyl chloroformate or isobutyl chloroformate, or it can be
activated with a reagent such as propanephosphonic anhydride, an N,N'*-

15  carbonyldiazole like N,N'-carbonyldiimidazole (CDI), a carbodiimide like N,N'-
diisopropylcarbcdiimide (DIC), N, N'-dicyclohexylcarbodiimide (DCC) or N-ethyl-N'-(3-
dimethylaminopropyt)carbodiimide hydrochioride (EDC), a carbodiimide together with
an additive like 1-hydroxybenzotriazole (HOBT) or 1-hydroxy-7-azabenzotriazole
(HOAT), a uronium-based coupling reagent like O-(?lazabenzotriaz'ol-'i-yl)-N,N,N',N';

20 tetramethyluronium hexafluorophosphate (HATU), O-{benzotriazol-1-yl)-N,N,N' N'-
tetramethyluronium hexaflucrophosphate (MBTU) or O-
(cyano(ethoxycarbonyl)mathyleneamino)aN,N,N',N‘-tetramethyiuronium
tetrafluoroborate (TOTU), or a phosphonium-based coupling reagent like
(benzotriazol-1-yioxy)tris(dimethylamino)phosphonium hexafluorophosphate (BOP),

25 (benzotriazo!—1—yloxy)tripyrrolidtnophosphonium hexafluorophosphate (PyBOP) or
bromotripyrrolidinophosphonium hexafluorophosphate (PyBroP). The activation of
the compound of the formula IX and the reaction of the activated compound of the
formula IX or a reactive derivative of the compound of the formula IX with the
"compound of the formula X is generally carried out in an inert solvent, such as an

30  ether like THF, dioxane or DME, a hydrocarbon such as toluene, a chiorinated
hydrocarbon like dichloromethane or chioroform, or an amide such as DMF or NMP,

for example, or a mixture of solvents, at temperatures from about ¢ °C to about 60 °C



From the compound of step 3 (394 mg, 1.31 mmol), the title compound was prepared  analogously
-as described in example 1, step 1. Yield: 730 mg of crude product. 20 LC/MS (method LC4): mu z =
47Q Step 5: 446-Methoxy-1-phenyl-2-(2-methyl-phenoxy)-1H-indole-3-carbonyllpiperazine-1-carboxylic |
acid tert-buty&stgémosidsrom the compound of step 4, the title compoung@iauasrpreggimagianalogously
as 25described in example 1, step 2, using 2-methylphenol. Yield: 480 mg. LC/MS (method LC4): m/z
= 542 Step 6: [6-Hydroxy-1-phenyl-2-(2-methyl-pdenoxy)-1H-indo1-3-y1)-piperazin-1-ylmethanone
30A solution of boron tribromide (2.71 ml, 2.71 mmol, 1 M in DCM) was added dropwise at -78 C to a
solution of the compound of step 5 (245 mg, 452 pmol) in DCM (10 ml). The cooling bath was removed
and the rRixierBragsnstrEc alinone tepartira tertianVedipedko o5163RECMEP2009/000281 69 h.

The solvent was evaporated and the resi ifi | : I

yophilz ST BRBF RS BT R T Lot et e L PERRNE kel melape eluate vias
hyﬁr(:;gyigam;?lmzd@hmetbmqﬂuihme}t;illc}arme'aﬁy&mﬁﬁf@Wﬁ&ﬁmriﬂuoroacetic acid
salt. Yield:; . : =1427.19, Rt = 124 min 1H-NMR: 5 =2.11 (s,
3H), 2.92??6r%?%?—i%?g%%b%tgﬁg%?%@%@ﬁféé.72- 6.75 (M, 2H), 6.91 (t, 11-1),($P0n;)(dt, 1H),( 712
(d, BH), 7.40-7.46 (m, 4H), 7.51 (t, 2H), 8.74 (br s, 2H), 9.26 (s, 1H) 10 Example 8-

4-[6-Hy sy ey dotstimatoy b et 34-daindoda-Becrsberyniner asinpcuncanboxylic acid

tert-butyl ester \ 0 NCH3 /(3CH3 HO CH3CHS3 15 To a sJytioq of 111 mg ( gnphoof the
compourigeofosstaaptd! ?OlE'WWHHT%%W?@@@%%%Z@‘&%%%SO iﬁ%dr%goe%%grbonate

glflhoézr ggﬁ:;%ﬁ:?ﬁﬁfﬁﬁﬁﬁ flim;ﬁetxb;mgﬁﬂmﬂmnatbﬁ(ﬁﬁmm X8RphKlliargHE (4.4 ml).
e R o a4 AP ST R g e e o
sulfate, filierndsantiepapetaterfomier indheddrpredsupecdiieaegidue waishigikderby silica gel
Chromat o N AV e s 9. PR GRRPOHT i BEFRRIHRSSH hE I UmeKipes LC4): m/z =
defined as in the compounds of the formulae X and XI. in case the group Ainthe
compound of the formula Xl is O, 8 or N({(C4-Ca4)-alkyl), the group X2 is hydrogen,
and the reaction of the compounds of the formulae X{ and Xil is a nucleophilic
15  substitution reaction. In such case, as applies in general to all starting compounds
and intermediates in the synthesis of the compounds of the formula | including the
compounds of the formulae IX, X and XIl, for example, the said compounds of the
formula X1 in which X2 is hydrogen can also be employed in the form of a salit.
Likewise, ail products obtained in the course of the synthesis of the compounds of
20 the formuia |, including the final compounds of the formula |, can be obtained in the
form of a salt- Examples of suitable salts of the compounds of the formula Xli, which
can also be prepared in situ, are alkaline metal salts such as sodium salts and
potassium salts and salts comprising an inert ammonium cation such as quaternary
ammonium salts. The reaction of a compound of the formuia Xii, wherein Ais O, Sor
25  N{(C4-Cgy)-alkyl) and X2 is hydrogen, with a compound of the formula X| is usually
carried out in a solvent, for example an inert aprotic solvent such as an amide like
 DMF or NMP, or DMSO, or a mixture of solvents, in the presence of a base such as
an alcoholate like sodium ethoxide or potassium tert-butoxide, a hydride like sodium
hydride or potassium hydride, or an amide like sodium amide or lithium
30 diisopropylamide, at elevated temperatures from about 80 °C to about 180 °C.
Advantageously, the reaction can be carried out in a microwave reactor. in case the
group A in the compound of the formula XIi is C(R®),, the reaction of the compounds



25 Example 9 WO 2009/095163PCT/EP2009/000281 70
16-ChIoro-1-phepyl-2-(2-methyl-phenoxy)-lH-indol-3-yl]-piperazin-l—yl-methanone 5Step 1:
2,6-Dichloro-1H-indole-3-carbaldehyde The title compound was obtained from

6-chloro-1,3-di g@ -indol-2-one (2.00 g, 11.9 mmol) analogousl ' j
. VUg, 1L y as deseriliedaisnexample 7, step 2.
Yield: 596 m“éé %&é]‘?r%ethod LC4): m/z = 214 10Step 2: i P

2_,6-DichIoro-l-phenyl-lH-indole-3-carba|dehyde4go a suspension of 500 mg pulverized molecular
sieve (4 A), the compound of step 1 (295 mg, 1.38 mmol), phenylboronic acid (336 mg, 2.76 mmol)
and copper(ll) acetate (500 mg, 2.76 mmol) in DCM (10 ml) was added pyridine (223 pl, 2.76 mmol)

and trietly aning (384 B 2.6,A M, TG GBRISLARDGHR ToRl ot i avarABlemperaire for 4

days. The mixture was diluted with water and extracted with DCIVI. Th% ar aentigelayer was separated,

dried oventsistl eHtaiarar oM ea s SrRMRPURdeF AL RIS e lsthE  FRz% dafue was purified by

il(lé(é:s gnf};ggﬁgg@i@?ogga@%xﬂﬁgmh%m ﬁ%%mgglahl?ﬁaéﬁmmmpmmmmmaned. LC/MS (method
: = ] : 2,6-Dichloro-1-phenyl-1H-indole-3- i igl.F
stop 2 (STSGEL SAPRATNEE CEAIBEINE GO e 2 A e L ST omple 7,

SRS st pues bt ma
4-(2,6-DW@%?8%—%?\?/P3EPHW@3-§-%&? %@?596%04?551)2'?%3[%{%2?615‘)? Ti%naeéi}jh?e?tt%ﬂ%yfeger From the
compouRgeofEaIban@ 60 thegfatradiantioineth deing ediriahivyeial repiragan-9-yl group.
With respect to the compound of the formula X1l which is actually employed in the
" reaction in case A is C(R®),, the group X? in the compound of the formuia XIi can aiso

10  be regarded to be halogen s.uch as chiorine or bromine, and this compound of the
formula Xil is then converted in situ by treatment with zinc into the respective
organozinc compound or into an organoboron compound. The reaction of an
organozinc compound of the formdia Xl with the compound of the formula Xl is
generally carried ouf in an inert aprotic solvent such as a hydrocarbon like hexane,

415  penzene or toluene, an ether like THF or dioxane, oran amide like DMF or NMP, or a
mixture of solvents, at temperatures from about 0 °C to about 120 °C, favorably in the
presence of a transition metal catalyst, such as in the presence of a palladium
compound like palladium(ll) acetate, tris(dibenzylideneacetone)dipalladium(0) or
bis(dibenzylideneacetone)paliadium(0) together with a phosphine ligand like 2-

20 dicyclohexylphosphino—2',8‘—dimethoxy-1,1'-biphenyl, for example, and additionally an
alkoxyborane derivative like B-methoxy-9-borabicycio[3.3.1]Jnonane, or in the
presence of a nickel compound fike nickel acetylacetonate. In the reaction of an
organoboron compound of the formula Xl with the compound of the formula X!
generally a base such as tribasic potassium phosphate, for example, is added.

25 '
in another method for the preparation of a compound of the formula Xill from a
compound of the formula Xi and a compound of the formula Xt wherein A is C(R%z,
the compound of the formula X! is first converted into the respective organclithium
compound which comprises a lithium atom instead of the chlorine atom in the 2-

30  position, for example by reaction with an atkyllithium compound such as n-
butyllithium, and this intermediary organclithium compound is then reacted in a
substitution reaction with a compound of the formula Xii wherein the group X?isa



analogously as described in example 1, step 1. Yield: 738 mg of crude product. 5 LC/MS (method
LC4): m/z = 475 Step 5: '
4-[6-Chloro-1-phenyl-2-(2-methyl-phenoxy)-1H-indole-3-carbonyll-piperazinel-carboxylic acid tert-butyl
ester Fronyinesonmpesind of step 4 (100 mg, 211 pmol), the title compRHBRAEE ¥eBhred -

10analogously as described in example 1, step 2, using 2-methylphenol. Yield: 29 mg. LC/MS (method
LC4): m/z = 547 Step 6: 46
[6-Chloro-1-phenyl-2-(2-methyl-phenoxy)-1H-indo1-3-y1]-piperazin-1-ylmethanone 15From the
F:ompound of step 5 (29.0 mg, 53.1 pmol), the title compound was prepared analogously as described
|nhexamQJecle@api&imbbmajltmﬁénm&grgnmfalwcge-as halogen, in particular chlorine,
chloro-1;phenyl-2-(2-methyl-phenoxy)s1Hi gg{mS -NiRELA%IBs- Hranetaareaa trifluoroacetic acid salt
Yield: 2%‘?&."%‘&%%’ m&%&&ea%f%@‘ﬁ .16?%’(: 1.5 m’i‘?‘féou—?—l%MR: a, (ppm) = 2.13 (s, 3H),
2.98 (br BeArBneseSabylexHIIGBasdfaniosoBeibanas Uiy QY P1), 7.14-7.16 (m, 2H), 7.28 (dd,

1H), 7.46-72.5 . ); ' )
255 o R e o nereai oy mithanone WO
2009/095u5SeF/E Rifvt00Ere generalyFamed AR 2R han! t’@-_'i?ﬂ‘-’ﬂévfoﬁgé-ggrgaldehyde

-2rhcehlt(i)tlr(ca) TH-ind |83 E{Id h@% (300 el an 0 i riendasiatatiomale

- -IH-indole-3-carbaldehyde mg, 1.67.mmol) angd.thjophene-3- boronic acid. Yield: 123 mg.
LC/MS (ﬁﬁé‘fﬁﬁéﬁ@iﬂmﬂﬁaﬁ"éﬁ%fﬁgbaﬁoé’-%ﬁ%r&iqtﬁ Lﬁ{:-:-gnQB- 1-1H-indole-3-carboxylic acid 10From
the compound of step 1 (123 mg, 0.47 mmol), the title compound was prepared analogously as

described in SXAMPIS 71,518 118/9: 433 I 8F S8 RIoRUE Hal 4R et theGhguisr = 278

10 the group R'®in the compounds of the formula | and all other groups have the
desired meanings comprised by the definition of the compounds of the formula 1, the
compound of the formula XIif thus obtained is already a final compound of the
formula |, In case R is a protective group and a compound of the formula tis to be
prepared in which R'is hydrogen, and/or any other groups are present in protected

15  form or in the form of a precursor group, the compound of the formuta XHl thus
obtained can finally be converted into the desired compound of the formula | by
removal of protection groups and/or conversion of any other groups. As indicated
above, in order to avoid an undesired course of a reaction or side reactions, in any
one or more steps in the synthesis of the compounds of the formula | functional

20  groups can be present in protected form or in the form of a precursor group. Besides
in the final step of the synthesis of a compound of the formula |, protective groups
can be removed, and precursos groups be converted, aiso at othe.r stages of the
synthesis. Respective synthetic strategies and details about suitable protective
groups and their introduction and removali are well known to a person skilled in the

25 artand are found in P. G. M. Wuts and T. W. Greene, Greene's Protective Groups in
Organic Synthesis, 4. ed. (2007), John Wiley & Sons, for example. Examples of
protective groups which may be mentioned, are benzyl protective groups such as in
benzy! ethers of hydroxy groups and benzyl esters of carboxylic acid groups from
which the benzy! group can be removed by catalytic hydrogenation in the presence of

30  a palladium catalyst, tert-butyl protective groups such as in tert-butyl esters of
carboxylic acid groups from which the tert-butyl group can be removed by treatment

with triflucroacetic acid, acyl protective groups which protect hydroxy groups and



Step 3: 4-(2-Chloro-1-thiophen4-y1-1H-indole-3-carbony1)-piperazine-1-carboxylic 15acid tert-butyl
ester From the compound of step 2 (133 mg, 0.48 mmol), the title compound was prepared.
analogously as described in example 1, step 1. Yield: 245 mg. LC/MS (method LC4): m/z = 446
20Step 4: 4435(Brishwsies2-methyl-phenoxy)-1-thiophen-3-y1-1H-indole-B{CHASEAA{200251
piperazine-1-carboxylic acid tert-butyl ester From the compound of step 3 (50 mg, 112 pmol), the title
compound was prepared analogously as descrilsBt in example 1, step 2, using
3-fluoro-2-methylphenol. Yield: 11 mg. 25 LC/MS (method LC4): m/z =536 WO
2009/095163PCT/EP2009/000281 73 Step 5:

[czor(r?pELWd m ?mwﬁheadmmmmmammmm vihigh $ap&ra SIS RARYRFDRCErom the
e . i [
i examBEE B ol e gens eRiRpal eerenelogously as descrbed
géliléog[tﬁmggmhw%@ﬁﬁmmmwd&cﬂlﬁlﬂ%ﬁgéﬁiﬁq&@ﬁ‘-%ﬂfmefﬂﬂuoroacetic
: et DT iA3ErAGIRL R $243 RiIA is hydhbgdMR: =
2.13 (s, 5%%8?(%4%) 3.65%br s,if%%.%?_é(d,l%j;, 6.[91%.:& ) %Jsé;ym 7.2R3 (35',0%”?,
7.25.7 28tieh 38, bealeaves Gy traaimenh Wilh HlHORFFeE R}t 1‘28, BRI £ B ample 11
gzn-((eSiI;I tep-)algru' 1ﬂﬂaloﬁdg-ﬁza§(3'&@%m thﬂaﬂ@n@’d@@wb QI‘GQQSWZ pyh-hél donedr@d tpipariazin-1-yl-methan
1- -2-(3-methoxy-propoxy)-benzene 2QTo_.a sti ' | (3.0
o 3.0 EHARS PR TYRAAERG T, T8 e e b e 6.4 rmol
in THF (Aad)aasgredeshdram/dan bésopopsteaodiesbosayiitte gRopsande:amMMelr The reaction

mixture was stirred at rpo ﬁ:}e{m erature overnight. The mixture was quenched with water and
extracteéﬂﬁtﬁ’@ﬂ?sl%\é%‘fg?é’ ¢'fiyer was separated, dried over sodium

10
in addition, in order to obtain further compounds of the formula I, various other

transformations of functional group can be carried out in compounds of the formula |
or compounds of the formula X[il or other compounds occurring in the synthesis of
the compounds of the formula |. For exampie, a hydroxy group in a compound of the
15 for;hula 1 or XIli can be etherified or esterified or reacted with an isocyanate to give a
carbamate under standard conditions. Etherifications of hydroxy groups can
favorably be performed by aikylation with the respective halogen compound, in
particular a bromide or iodide, in the presence of a base such an alkali metal
carbonate like potassium carbonate or cesium carb'o'nate in an inert solvent such as
20 an amide like DMF or NMP or a ketone like acetone or butan-2-one, or with the
respective aicohol under the conditions of the Mitsunobu reaction in the presence of
an azodicarboxylate like diethyl azodicarboxylate or diisopropy! azodicarboxylate and
a phosphine like triphenylphosphine or tributylphosphine in an inert aprotic solvent
such as an ether like THF or dioxane (cf. 0. Mitsunobu, Synthesis (1981), 1). An
25  amino group in a compound of the formula I or Xili can be modified under standard
conditions for alkylation, for example by reaction with a halogen compound or by
reductive amination of a carbonyl compound, or for acylation or sulfonytation, for
example by reaction with an activated carboxylic acid or a carboxylic. acid derivate
like an acid chioride or anhydride or a sulfonic acid chloride. A carboxylic acid group
30 in a compound of the formula | or XIli can be activated or converted into a reactive
derivative as outlined above with reépect to the compounds of the formula IX and

reacted with an alcohol or amine to give an ester or amide. An alkyl-S- group in a



WO 2009/095163PCT/EP2009/000281 74 sulfate, filtered, and evaporated under reduced pressure:
The residue was purified by silica gel chromatography (EA/HEP 1:5). 4.00 g of the title compound
were obtained. LC/MS (method LC4): m/z = 293 5Step 2: 142-(3-Methoxy-propoxy)-phenyft-1l-indole A

mixture of the comppuing of step 1 (8.00 g, 27.4 mmol), indole (3.21 g, 2¢ckmpaipeepper(l) iodide
(522 mg, 2.74 mmol), L-proline (636 mg, 5.48 mmol) and potassium carbonate (7.68 g, 54.8 mmol) in
DMSO (50 ml) was stirred for 26 h at 125 C. Theggixture was quenched with water and extracted with
EA. The organic layer was 10separated, dried over sodium sulfate, filtered and evaporated. The
residue was purified by preparative HPLC. The eluate was lyophilized overnight to give 3.10 g of the

title COT%%B@UHQ@#&MG%“%?M@&ﬁ B82LaRtepwith a peroxide like hydrogen
142-(3-Met

OXy-propoxy)-phenyl}-1,3-dihydro-indol-2-on compound qf step.2 (3.09 g, 11.0
mmol) weereHeds|0ea W@@Mt@simﬁ%ﬁgﬁéﬁ@a%éihﬁ%@ﬂ% A ‘?n?rﬁ%ﬁ %%%cs?added. The
reaction mixtae Ngoaitied abrassiarsperatisenisn XN Fe soleprotesedamsl odidinedesulting solid

- was dissolved in concentrated acetic acid (45 ml) and heate 70.C. After the addif] 0 of
phosphdﬁ&ﬁ@cﬁ(@%@%,aﬂﬁ%&?gg o%’fI"Peeré & %ﬁgmz?)ﬁ%r%gaﬁ%%gh@ﬁe%to 120 &gﬁ‘?ﬁg h. The

cooked mabdndeaDAdiiesswitgiveate sutiimactatbwith EA, the organic layer separated, dried over
sodium sulfate, filtered, and evaporated. The residue was purified by silica gel chromatography
(EA/HEP 1:6). 2.38 g of the title compound was obtained. 25 LC/MS (method LC4): m/z = 298 Step 4:
2-ChloroThé2s(Bamisthdighpuopeps Brehisiigiuseshitoibeetrsa eihgdey riwRi#R @ompound of step

3(1.629,5.4 itle.C ibegva. le 7, step 2.
( gginagg@,@%g%m%@g@m&m RORIaEe wH s IRssHiBBeB. Smmple 7, step |

Yield: 1. ) m/z = 344 WO 2009/095163PCT/EP2009/000281 75 To the
compourstahpiepiastead afgirstantrosiuaied) thedinracrs'opkespmeRtsanf NRRAPRIAH) and a
dispgium kygogenohasphatelrasaesiumsrdiy dsreeppixosrhaledmieusdlufite @enua pH 7.0) was
added with stirrin? at room temperature potassium ermf?g%inaﬁégo.o r(?)ghgﬂ% rgol) in small
portions . 3RAdEaGHNSSRE RSANSE FHIBRRURG Rfﬂﬁ%@g’% Xt KATRIRE Wity water and EA was
added. TREIBERIE lRKEEWEpSOHBI@IRAnttedc BrsstiiumosztifateRitered taenitbeaporated. The
residue was purified by silica gel chromatography (EA/HER 4. f fj ound were
obtained"fi'@é?%iﬁﬁ@%?fd T@%Y Y7 %35315816 eé) gund of fidtotn ARG FBF@EQ%QP
4-{2-Chlgsprl f=f8amaibnas propeter) wikie ayadrapbimdbié-Be feppuia| Kb endivetineaib GHalc acid
tert-butyl ester. Tq.a solutign of. 2 %mgjh t ek ABIG % I BIMIE &l and NMM
(222'pl, P.i&r%ﬁ?%ﬁnwé%aﬁlagé’ﬁg%gﬁé)%éc%r ony 1?:Ej/zgrfla(t)'crifgethyleneaminolp o

the formula X to give a compound of the formuta Xiil which can fina ly be converted

into the desired compound of the formula |, for example by removing the protective

group R*® in the case of the preparation of a compound of the formula | in which R
in the compound of the formula | is hydrogen.
20



15N,N,N',N1-tetramethyluronium tetrafluoroborate (201 mg, 612 pmol), and the mixture was stirred at
room temperature for 30 min. tert-Butyl 1-piperazinecarboxylate (114 mg, 612 pmol) was then added
and the reaction mixture was stirred for 3 h. The mixture was quenched with water and extracted with
EA. The orgagindayesiveas separated, dried over sodium sulfate, filtered,@eF eEP8PALd. The residue
was 20purified by silica gel chromatography (EA/HEP 2:5). 285 mg of the title compound were
obtained. LC/MS (method LC4): m/z =529  St8p 7:
(2-(5-Fluoro-2-methyl-phenoxy)-142-(3-methoxy-propoxy)-pheny11-1H-indol-
253-yl}-piperazin-1-yl-methanone The compound of step 6 (40.0 mg, 75.8 pmol) was reacted
analogously as described |r0€xample>€_ t;{ep 2, using 5-fluoro-2-metRyIphenol and stirring the reaction
mixture at 1§9C in a microwaye gpactor for 12 h. The4§itle compound Wasaitained in the form of the
(2-(5- -fluord?2- effiyT-phenoxy)-112-(3-methioxy-pr

d: 3 mg. LC/MS (method LC1):
m/z = 517 24 Rt = i WE, 2009/695163PCT/EP2110970060381 78, JH-NMR: 5 (ppm) =
1.61-1.69 (m, 1H), 200(5l 3H), 3.02 (s, sH), 3.04 (d, 2H), 3.07 (bri s, 4H), 'iRZ/DO(brs 4H), 3.86-3.90
(m, 1H), 3.92-3.97 (m, 1H¥*%.58 (dd, 1H), 6.79 (dt, 1H), 6.91 (d, 15?1) 7.04 (t, 1H), 7.11-7.26 (m, 4H),
7.40-7.45 (m, 2H), 7. 6; (d, 1H), 8.76 (br s, 2H) Exggnpie 12 IV
[6-(2-Methoxy-ethoxy)-1-phenyl-2-(2-methyl-phenoxy):1H-indo1- -y1]-p|pera2|n-1-ylmethanone Step
1: 416-(2-Methoxy-ethoxy)-1-phenyl-2-(2-methyl-p y)-lH;Jj{p ole-3-
carbonyll-piperazine-1-carboxylic acid tert-butyfister Mpounckof example 8 (63.0 mg, 119
pmol) was dissolved in DMF, and cesium 15carbon%é(ll6 mg, 358 pmol) and 2-bromoethyl methyl
ether (13.5 pl, 143 pmol) were added. The reaction mixture was slirred at 50 C for 3 h. The cooled
mixture was diluted with water and extracted with EA. The organic layer was dried over sodium sulfate,
filtered and evaporated under reduced pressure. The residue was puri by silica gel
chromatography (EA/HEP). 60.0 mg of the title compound were200obt d.

40 N p N—~R5°
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The groups A, R®, R% and R*® and the number n in the compounds of the formula
XIV are defined as in the compounds of the formula | and additionally functional
5  groups can be present in protected form or in the form of a precursor group which are
later converted into the final group. Besides that, as mentioned, in the employed
compounds of the formula IX the carboxylic acid depicted in the formula can be
present in protected form, for example in the form of an ester like a tert-butyl ester or
a benzyl ester, when reacting the compounds of the formulae IX and XIi, and the
10  carboxylic acid group in the compound of the formula X!V can thus aiso be present in
protected form and is deprotected before reacting the compounds of the formulae X
and XIV. The compounds of the formulae IX, X, X1l and Xill are defined as above. All
explanations given above with respect to the reaction of the compounds of the
formula X1 with the compounds of the formula XIi, and the reaction of the compounds
15 of the formula IX with the compounds of the formula X, apply correspondingly to the
reaction of the compounds of the formula IX with the compounds of the formuta XIi,

and the reaction of the compounds of the formula X with the compounds of the



LC/MS (method LC4): m/z = 586 Step 2: _ _
[6-(2-Methoxy-ethoxy)-1-phenyl-2-(2-methyl-phenoxy)-1H-indo1-3-y11- piperazin-1-yl-methanone
25From the compound of step 1 (30.0 mg, 51.2 pmol), the title compound was prepared analogously
as describegw,%:ﬁm_l,g 1, step 3, and purified by silica gel WO 2009/085163R@THERL009/000281 77
chromatography (EA/HEP). The obtained product was dissolved in a small quantity of MOH, mixed
with hydrochloric acid (0.1 M) and lyophilized ovggnight. 25.0 mg of the title compound were obtained
in the form of the [6-(2-methoxy-ethoxy)-1-phenyl1-2-(2-
methyl-phenoxy)-11-1-indol-3-y1]-piperazin-1-yl-methanone hydrochloride. 5LC/MS (method LC2): mu
z = 485.23 Ri=xhP 20 i AWMRHAD QY Birdinp @ rfontreXditnési3H)f hoauhids, bt} ©128 (s, 3H),

3.61-3.63 (m, 2H), 3.68 (br s, 4H), 4.02-4.04_(m, 2H), 5,67, ( 7 1H)...6.89- (m, 21-1),
7704 (BTN @Y Il CoTIBONSE T R IOBHPER 78 Yok Ayt e Bratete (7

[2-(3-Flugpe2aiedyibaaars anedictie bahanivelt dctioaBy byipeanseliaveemabhe 15 Step 1.

5-Methoxy-1-pheny1-1H-indole To,a mixt 8 i ), (1) iodid
(156 moRBIh R A RO PR TR e g e I o Fx & o) I

DM§O (gregbhceas adeed indobitineereb(@d6 ml, 6.79 mmol). The reaction 20mixture was stirred for
10 h at 125 C in a microwave reactor. The mixture was then quenched with water and extracted with
EA. The organic layer was separated, dried over sodium sulfate, filtered and eva ted. The residue

ora
was purified fuytbaicstgttghfonthmgyathssie N EpcomByuase Righs IREMHIE bIRHOQENvere obtained.
LOMS (metbod LCA) it R34, 255148 3 SeihaslimbiRtial Wby deadid i icme. WO
2009/09 P 2009/000281 78
compound of the formula XIl to give a compound of the formula XV, the aldehyde
10 group in the compound of the formula XV then be oxidized to give a compound of the
formula XIV, and the latter compound then reacted with a compound of the formula X

to finally give a compound of the formula | as already outlined above.

XA Q
RZD (R‘m)a i
— \
X1 N A\Rzo
RSD
l XV
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F]\i \Rzo
RSO
XV

15 .
The groups A, R%, R® and R** and the number n in the compounds of the formula

XV are defined as in the compounds of the formula | and additionally functional
groups can be'present in protected form or in the form of a precursor group which are

later converted into the final group. The compounds of the formulae ViI, X, Xl and



The compound of step 1 (800 mg, 3.58 mmol) was dissolved in DCM (25 ml), and Nchlorosuccinimide
(526 mg, 3.94 mmol) was added. The reaction mixture was stir at room temperature overnight. The
solvent was removed, the resulting solid was dissolved in concentrated acetic acid %15 ml) and heated
to 70 C. Aftevahecadelition 5of phosphoric acid (3.04 ml, 44.6 mmol; 85 %ﬂf?é?%ﬁ%‘t 8t ixture was
heated to 130 C for 2.5 h. The cooled mixture was diluted with. water and extracted with EA. The
extracts were dried over sodium sulfate, filtered @hd evaporated. The residue was purified by silica gel
chromatography (EA/HEP 1:3). 557 mg of the title compound were obtained. 10 LC/MS (method L04):
m/z = 240 Step 3: 2-Chloro-5-methoxy-1-phenyl-1H-indole-3-carbaldehyde A solution.of DMF (2.3 ml)
and DCMN2Bawimett parion ey oI CNE S %*ﬂ?r‘fﬁgj’,‘"ﬂhé%?ﬂ%%‘? 5%%%%%‘(2.14 ml, 22.9

mmol) chst@?dgggag |HLor TR ¢RsL DN PbUsH YRS SKridthfarefetheci@asinfahe C. Then the
compound of step 2 (557 mg, 2.33 mmol), dissolved in chloroform (5.77 {HQ %@%%rig{p?o(l.ﬁ ml),

was addethmolthEibandaddlaaspeatie %%M?Hﬂ%&%%"&ﬁ?é‘&‘ ¥ FoonT temperature overnight. The
mixture yas 3lowh RAEEdHBIRAA0ITDOldppiIRrG mEss anting itUties Eacker ekeéd. The organic layer

was separated, dried over sodium sulfate, filtered 20and e I r d pressure. Column
chrémat@’@wgﬁtﬂfeﬂﬁgﬂlﬁ%“%\zmx’g RIS qu§)°;/fi?éﬁ§ef§rr§gégr1ngﬂoﬁﬁﬁﬁle compound as a
white SofigidaGéM 5f e bmeddtAisaizred8irEtapd/ to the compounds of the formula XIV,

2-Chloro-5-methoxy-1-phenyl-1H-indole-3- iC A ] tep 3 (456 mg, 1.59
mol) WSRO f%%%%%’%@ﬁ'&iﬁﬂ.gf&%ﬂﬁ%‘?ﬁ%’?Eﬂ?%ssif’uupn_of sodium

chlorite QoA auidstofthefpandaddiinadingtvegianvdap rerformss Wit sedimoNAMRLEr (6 mi) was
added. The reaclionmpdure Wom IS8 IORh EEIAELAIK plAraRdnat atanianlasibBO C for 25 .
it

The mixtfeREE dated W | ter and extracted with EA. The 30organic layer was dried over sodium
suffate, fitateschaddthergaiesoivastameNdnerhaerYsduced pressure to give 602 mg of the crude title
compound. LC/MS (method LC4): m/z = 302 WO 2009/095163PCT/EP2009/000281 79 Step 5: '

4-(2-Chloro-5-methoxy-1-phenyl-1H-indole-3-carbonyl)-piperazine-1- carbpxyli id tert-butyl ester To
a solutiohlbresRiong ?@.@'Qdﬁﬁglﬁ’ PRI SRR H%étgé)rﬂ??@ﬁisu@ﬁ? gﬁ}éke&rlégz?l rgé%arboxylate (372

mg, 199&(%@91')%&@9 AAd & A iBmol)tanchHENAT fi@hlianty 2.peraanchilledmith@ar) was added
NMM (0.66 ml, 5.98 mmol), and the reaction mixture w. in; t ReLalrkegyernight. The
mixture \H&é’hﬂ@ﬁ@%’d‘Wt#\ﬁé?@?g%?aﬂ&%?e%rﬁvffﬁ%@ %ﬁéﬁ%ggaﬁrﬁ%ﬁ%?rq\?v%?s separated, dried over
sodisim sylfatpidlieres wan SVepio Mt iddsghieOeganind bltmistive TARPBURALCIGAEGMS (method LC4):
m/z = 47geactions, John Wiley & Sons; or R. C. Larock, Comprehensive Organic

Transformations: A Guide to Functional Groijp Preparations, 2. ed. (1988}, John

Wiley & Sons, and the references quoted therein.

20  The starting compounds and building blocks for the synthesis of the compounds of
the formula | are commercially available or can be prepared according to procedures
described ih the literature or analogously to such procedures. If desired, indoles of
the formula li can be prepared according to the procedures of the well-known Fischer
indole synthesis, in which an optionally substituted phenylhydrazone is cyclized, or

25  the Bischler indole synthesis, in which an optionally substituted 2-anilinoketone is
cyclized, for example, and oxindoies of the formula Vi can be prepared by cyclizing
optionally substituted 2.chloro-acetanilides. In order to prepare specifically
substifuted indoles of the formula |1, it is furthermore possible to reduce a 1H-indole
{o a 2,3-dihydro-1H-indole, for example by hydrogenation, subject the latter

30 compound to a electrophilic aromatic substitution reaction which allows the
introduction of substituents into the benzene ring which cannot be introduced by
subjecting the indole to such a reaction, and subsequently dehydrogenating the 2,3-



Step 6: _
412-(3-Fluoro-2-methyl-benzy1)-5-methoxy-1-phenyl-1H-indole-3-carbonyllpiperazine-1-carboxylic
acid tert-butyl ester To a suspension of zinc (322 mg, 4.92 mmol) in dry THF (770 pl) in a dry flask
under 15argon was added 1,2-dibromoethane (10.6 pl, 0.123 mmol). The mixture was heated three
times to reflux with a heat-gun. After 5 min the flask was placed in an ice bath and a solution of
3-fluoro-2-methyl-benzylbromide (500 mg, 2.46 $@mol) in dry THF (1.5 ml) was added slowly, so that
the temperature remained at O C. The mixture was stirred at 0.C for 3 h. The cooled suspension was
added dropwise to a 20precooled solution (-78 C) of B-OM-9-BBN (2.45 ml, 2.45_[nmol, 1 Min
hexanec)idéghé{glm[ﬁdmg% LSiitredioly agairtcinpexarmipeerdy SOSANE pIMR'PAR) was added,
followe ))/ e compound 0 ste[%giéll? m&p%ﬁagmgI%g%@éﬁ_%@@&@ﬁ@&dﬁaﬂ)iug,di4.5 pmol)
and S-PHie®teegerigxiss 9THALR YL PRGN mixture was stirred at 100 gf 2 h, The cooled
mixture ﬁ&%@gﬁﬁ%%%y%tﬂ@@g and et ofithdziEsare eyt Sy ﬁ?‘;smspepa@te?, grlioed
over sodium sulfate, filtered, and g r $SHRed ghelis purified by
preparat'ﬁteaHF@@”FfFeeélL}é’l% &%@%@%ﬁggﬂé g\?grr{Z%%g gﬁ%(??z m O]!:?a? title, cempound. LC/MS
(method @%@52&%\&@8@%@95&633@ mﬁ%bﬁ?@%bﬁﬁy HUWBEion of the compound of

step 6 (72.0 mg, 129 pmolf{in DEM @& ) was,Assledddr ofamtingnebthpoesadsaminixture was stirred

at room @MRFERREMBIELHPTRTESONENTs were evaporated. The. solid was.diss W H and
water and, lyaphilizeskto m@gm&ﬂexfﬂﬁﬁﬁjﬁ@ﬁ?fﬁ@%ﬁﬁ %fqﬁéﬁf%e%sq‘ﬁ%%%gﬁ%ﬁﬁ%gﬁﬁzyl)

55-methoxy-1-phenyl-JH-indol-3<01-nj Zify 1eW-matBapenis dhiudiedeetieacid salt as a white
solid. Yie‘lbé ?&Qﬁ@g@%ﬁ%‘;ﬁ%ﬁ@gmmﬁ = 457.'2‘% Rt = 1.(@1§r in. i whigdNMR: (ppm) = 1.84(s,
3H), 2.9% (hessraidiaRed] Berls (1Y D, aay pa JERTEH Y -1%3,@50(5, 311), 4.11 (s, 211),

G

6.63 (d, 111), 6.81 (dd, 111) 6 88-6:07 (Whidh W £OByaStgetH), ¥ OROJIRT, iB.0V0RIEVEY), 7.48-7.52
(m, 3H), §W§RBP'§‘?%%6%<?’%M§ 14 Lohenol, 2-fluoro-5-methyk-phenol
[2-(3-FIucgﬁalﬁynmybb@ﬂﬁyabeﬁa(ﬁuﬁﬁo%-ﬁﬁw&)zéfﬁ?&ﬁogy-ﬂ-i-indoﬁ3-y137piperazinl-yl-methanon
e 15 Step l.1+(4-Fluoyo- GrongBiasyampielihydro-indo1-2-one To a mixture of . o
6-methox9[§éﬁﬁ68}§%%1- 7?}1‘)5(500 mg, 3.06 mmaol), copper(l)

The compounds of the formula | inhibit the enzyme renin as can be demonstrated in

the pharmacological tests described below and in other phamacokogical tests which

are known o a person skilied in the art, for example in in vitro tests in which the



20iodide (58.3 mg, 306 pmol), N,N'-dimethylethylenediamine (65.3 pl, 613 pmol) and potassium
carbonate (932 mg, 6.74 mmol) in ACN (7 ml) was added 4- fluoroiodobenzene (474 pl, 3.68 mmol).
The reaction mixture was stirred for 3 h at 120 C in a microwave reactor. The mixture was quenched
with water ag,extbastggswith EA. The organic layer was separated, driegorersogivmssulfate, filtered
and WO 2009/095163PCT/EP2009/000281 81 evaporated. The residue was purified by silica gel
chromatography (EA/HEP 1:4). 510 mg of the titlgacompound were obtained. LC/MS (method LC4):'
m/z = 258 5Step 2: 2-Chloro-1-(4-fluoro-phenyl)-6-methoxy-1H-indole-3-carbaldehyde From the
compound of step 1 (505 mg, 1.96 mmol), the title compound was prepared analogously as described

in exampl@ibRicHeR RuntiterRbisng:tbEMMSd e thashintat) modzis BOAHICStae 3:

2-Chloro-1-(4-fluoro-phenyl)-6-methoxy-1H-indole-3-carboxylic acid.Fro H?HRHQO' fstep 2
(286 mg?ol YRR e ﬁ‘f‘rﬁ%%&ﬁﬁ&ﬁ%%&ﬁ%?gspa?‘é %l{r?ﬁnycﬁglﬁ@ \ggédihé%%é@m exam%?l)e 13|,Ostep 4.
Yield: 32hdnerafigaiceenditicf6/ts (reathusht G4)ypeizenso0 tEBwipgipulmonary

442-Chloro-1-(4-fluoro-pheny1)-6-met -1H-| - ' ines,dncar li id
tert-buty%@gﬁé{aﬂ%ﬂ?tﬁé%g&r%ggé?nc? prs%ep? ég(\ggg%%% f@égr%%@l/ , ?ﬁﬁﬁg%@rﬁ%?ﬁg >\//\/I:::lsa[(;Irepared
anaipgotiglyradisessetethivh xsinepit feduste g dide farptionganaine SRR oBArdas: m/z = 488 20

Step 5: 442-(3-FluQro-2- -1 7 \/ 1L pke-3-
carbonyﬂ%ﬁg#gﬁ%é-ci%-@%;%g |§%Zg§r§é#g{%§% gg?(?r 'rﬁ%ﬁ%?grﬁgosdr% of step. 4 (8%.0 mg, 164

pmol), tHeytigetepipdeficdenisgapansduastinny doagris s b aniysM A URR #BY jeld: 49 mg.

[225 (%Cémgpg%%?nﬁ‘g%h h}?égzﬁi%ﬁf)é?ééﬁfﬁﬁpﬁﬁfunﬁﬁ%n, iscﬂemic and obstructive peripheral

T\ P Omamll /- zy1)-1-(4-fluoro-phenyl)-6-methoxy-1H-indol-3-y1]- piperazin-1-yl-methanone
From thﬁﬁéwﬁwhg:%ﬂ@@ﬁ gndgasianess Ny ﬁgfﬁéﬁ@%’é‘rﬁ%{;ﬁ%\(}/gj&]&ﬁ%’)ﬁgfed 30 analogously
asfpscribaghipie Xl tsasirptiofraaiaisasts sherfesnatahibidsis, renal ischemia, :

A e o R
diseases, for example diabetes complications, such as nephropathy and retinopathy,
cerebral afflictions, such as cerebral hemorrhage, glaucoma, and end-organ damage.
The treatment of diseases is to be understood as meaning both the therapy of

15 existing pathological changes or malfunctions df the organism or of existing
symptoms with the aim of relief, alleviation or cure, and the prophylaxis or prevention
of pathological changes or malfunctions of the organism or of symptoms in humans
or animals which are susceptible thereto and are in need of such a prophylaxis or
prevention, with the aim of prevention or suppression of their occurrence or of an

20  attenuation in the case of their occurrence. For example, in patients who on account
of their disease history are susceptible to ventricular dysfunction afier myocardial
infarction, by means of the prophylactic or preventive medicinal treatment the
occurrence of ventricular dysfunction can be prevented or its extent and sequelae

-decreased. The treatment of diseases can occur both in acute cases and in chronic

25 cases,

The compounds of the formula | and their physioclogically acceptable salts and
physiologicaily acceptable solvates thereof can therefore be used in animals, in
particular in mammals and specifically in humans, as a pharmaceutical or

30  medicament on their own, in mixtures with one another or in the form of
pharmaceutical compositions. A subject of the present invention also are the

compounds of the formula | and their physiologically acceptable salts and



82 LC/MS (method LC1): m/z = 475.21; Rt = 1.44 min 1H-NMR: 8 (ppm) = 1.86 (s, 3H), 2.94 (br s,
2H), 3.19 (br s, 2H), 3.57 (br s, 2H), 3.66 (s, 3H), 3.70 (br s, 2H), 4.07 (s, 2H), 6.43 (d, 1H), 6.61 (d,
1H), 6.86 (dd, 1H), 6.90 (t, 1H), 6.98 (q, 1H), 7.31-7.33(m, 4H), 7.50(d, 1H), 8.78 (br d, 2H) 5 Example
15 [142-(2-Methaxyethexy)-pheny1J-2-(2-methyl-benzy1)-1H-indol-3-y Hepifperagwidb2pk methanone
10 Step 1: 1-lodo-2-(2-methoxy-ethoxy)-benzene To a mixture of 2-iodophenol (5.00 g, 22.7 mmol)
and potassium carbonate (4.71 g, 34.1 mmol) ingCN (7 ml) was added 2-bromoethyl methyl ether
(3.79 g, 27.3 mmol). 15The reaction mixture was stirred for 2 h at 110 C in a microwave reactor. The
cooled mixture was quenched with water and extracted with EA. The organic layer was separated,

washed with:piibgiclipdRepiandisavatditre fdsh il wartbe\apbeateacentiealcakved psessure. The

resio!ue was puritied_ by silica gel.chromatography (EA/HEP.1:4 - f itle ¢ und were
obtamed?*?@'@@ﬂ@l@’fﬁ{&%‘m_%t)ﬁnﬁﬁa '?%g'%?g% PWBIGHS ﬁ@éﬁ%%o@?%e%%o%%c acid To a
tsglutlon gflggwadﬁ@mﬁ b @bognnial emial) inpbisinrieqizelinpeasptrale &8knl) was added
riisopropyl borate (2.19 9.49 mmpl) i Q< sButyllithi 3.79
. .40 P 2t AR LA o B e stined 76 C for
1.5 b. Thegrediag batha\W@2009/005ly3RCaPERD 087000 281 IR Roved and the reaction

mixiure was INGRIRINHALIA80 fenlden anblbyeiarietis. ackLbleailbrine pdeshilVhen he

mixture A4 reac m temperature, water and EA were added. The organic layer was separated,

dried ovéneentiomfutitersdiecnee thacevnosndsPinmiqm ia s FediRRNRRY HRINERRY silica 5gel
ChfOmat%%r&{ghm'é%ﬂt@%&%J&&@&&i;@%&@&m@ﬁ@wacbqugr@mammaﬁ/ms (method LC4):

T T o aemtes masiooay S SPGB SRR AP BIERSh, or

10 for the inhibition of renin, as well as the use of the compounds of the formula | and
their physiologically acceptable salts and physiologically acceptable soivates thereof
for the manufacture of a medicament for the treatment of the diseases mentioned
above or below, for example of hypertension, or for the manufacture of a medicament
for the inhibition of renin, wherein the treatment of diseases comprises their therapy

15  and prophylaxis. A subject of the invention also are methods for the treatment of the |
diseases mentioned above or below, which comprise administering an efficacious
amount of at least one compound of the formula | or a physiologically acceptabie salt
thereof or a physioiogicaily acceptable solvate of any of them to a human or an
animal which is in need thereof. The compounds of the formula | and pharmaceutical

20 composition and medicaments comprising them can be administered enterally, for
example by oral, buccal, sublingual or rectal administration, parenterally, for example
by intravenous, intramuscular or subcutaneous injection or infusion, or by another
type of administration such as topical, percutaneous, transdermal, intratracheal,
intranasal or infraccular administration.

25 _
The pharmaceutical compositions and medicaments according to the invention
normally contain about 0.5 to about 80 percent by weight of compounds of the
formula | and/or their physiologically acceptable salts and/or physiologically
acceptable solvates thereof. The amount of active ingredient of the formula 1 and/or

30 its physiologically acceptable salt and/or a physiologically acceptable solvate of any
of them in the pharmaceutical compositions and medicaments is in general about 0.2
mg to about 1000 mg, preferably about 0.2 mg to about 500mg, particularly



To a suspension of 500 mg pulverized molecular sieves (4 A), the compound of step 10 2 (761 mg,
3.88 mmol), 2-chloro-1H-indole-3-carbaldehyde (465 mg, 2.59 mmol) and copper(ll) acetate (940 mg, .
5.18 mmol) in DCM (20 ml) was added pyridine (0.42 ml, 5.18 mmol) and triethylamine (0.72 ml, 5.18
mmol). Theygasiionsaigdure was stirred at room temperature for one wesRI/HEIE0IREFE was diluted
with water and extracted with DCM. The organic layer was separated, dried over sodium sulfate,
filtered and 15evaporated under reduced pressugg. The residue was purified by preparative HPLC.
The eluate was lyophilized overnight to give 56 mg of the title compound. LC/MS (method LC4): m/z =
330 Step 4: 2-Chloro-142-(2-methoxy-ethoxy)-phenyl]-1H-indole-3-carboxylic acid 20From the

compoupeLRfaiap A0 M B00ITBOY, thy fide wahdesend heaprpasistesdoazBogously as described
in example 13, step 4. Yield: 150 mg of crude. product. thog, : =328 25Step 5:
4-{2-ChI8P@-"ﬂaﬁf’?'-tfﬁ%ltﬁ8wﬁ8ﬁﬁ%‘3@/§-ﬁﬂ§r@ﬁ§ e g%eéﬁlgﬁzg%ﬂ?ﬁ)- pipggi%nreﬁ-yla-%%lrsboxylic acid
tert-butykgsiat FEpBE!RocHii thiactahsmmds 05 themfpraBdapnaon/ e silerbyiipleaisdias prepared

analogously as described in ex : iald: frapihankdd4): m/z =514 30
WO 2oo@%yﬁg%69’;%E""l@%@}%85%%@%@ﬁ%ﬁ%&%@%ﬁ%ﬁgﬂ%inc chlori 9%9.95 ml, 973
pmel, 0.bolyktheFtamoas aww@mmigéi&mtﬂa'@t@%@wgmwé?@t%ﬁgtfé’gﬁf&ﬁj fi"973 pmol, 1

M in hexane), | YR Ut Hariii S MRS sceabragie tamperature for 30
min. DM?@%%‘%&?@%%%@?%&%%@%% comg)ﬁc?und of step 5 5(5 mgt 97.3.§mé)l), palladium(ll)
C

¢ 0
acetate ENIRIERSI0 FIWRTENGAIHORDIOORMBNIGEIRINLITCPRETSLLAIAT

n mixture was heated to
100C ang, stifeddRehdbibmmbdepewantdigtast vdhendtthaid mxivacted witty . imhidittganic layer
was separated, dried over sodium sulfate, filtqéed and eva 8{3%%%%%?{ é‘?QHﬁgd pressure. The
residue wASHtiARAAPPRERFSHAE B c2 FRCHINAAANAR YSphMmzed 10overnight to give 14 mg of the
'Eitl%:znmggg#%iggﬁwét(;p%tpquéé@(t MEﬁﬁ?&em&enoreceptor antagonist, a i
142-(2-Methoxy-ethoxy)-pheny11-2-(2-methyl-benzy1)-1H-indol-3-y1]- pi in-1-yl-methanone
15From ﬂ%’%@#ﬂﬁﬁﬁ@%‘i’éﬁ@?ﬁf@%& a#%sﬁ‘% ) ARG égﬁjn%})%rhﬁﬁ%éggbgi analogously
as descriypghinas@mnisitbs, steanT-sndtohtaingtt gk, forransitiies ppent useful for treating

R ia R e et BRBLAL stk dsaiae o7 erndiseagibanone
such as acute or chronic renal failure, for example, and are brought into a suitable
15  form for dosage and administration which can then be used in human medicine or
veterinary medicine. A subject of the present invention also is in particular a
phamaceutical composition which comprises an efficacious dose of at least one
compound of the formula | and/or a physiologically acceptable salt thereof and/or a
physiologically acceptable solvate of any of them and one or more other active
20  ingredients and a pharmacéuticaily acceptable carrier, wherein the other active
ingredients are useful for the freatment of hypertension, cardiac infarction, heart
 failure, vascular diseases related to diabetes, end-organ damage such as cardiac
insufficiency or kidney insufficiency, renal diseases such as acute or chronic renal
failure, restenosis or glaucoma, and wherein as examples of such other active
25  ingredients angiotensin converting enzyme inhibitors, angiotensin receptor
antagonists, diuretics, endothelin receptor antagonists, endothetin converting enzyme
inhibitors, neutral endopeptidase inhibitors, calcium channel blockers, nitrates like
isosorbiddinitrate, p-receptor blockers, a1 adrenoreceptor antagonists, cannabinoid
receptor antagonists, potassium channel modulators, thromboxane synthetase

30 inhibitors and anti-serotoninergic agents may be mentioned.



LC/MS (method LC1): m/z = 483.25; RI = 1.40 min 201H-NMR: 8 (ppm) = 1.92 (s, 3H), 2.8

3.04 (s, 3H), 3.17 (br s, 2H): 3.68 (hr s, 2H), 3.90 (hr d, 1H), 3.94-é?88 ()m, 1H), (4.701-42.’06 (?n(berS; iHl)’z
(brd, 1H), 6.79 (d, 1I-1), 6.86 (d, 1H), 6.91-7.03 (m, 4H), 7.10-7.19 (m, 3H), 7.22 (d, 1H), 7.4,4-7.'48 |
(m, 1H), 7.5§4daddddsy S (br d, 2H) 25 Example 16 PCT/EP2009/660281
[2-(3-Fluoro-2-methyl-benzy1)-1-pheny1-1H-indol-3-y11-piperazin-1-yl-methanone WO
2009/095163PCT/EP2009/000281 85 Step 1: &g '
4-(2-Chloro-1-phenyl-1H-indole-3-carbonyl)-piperazine-1-carboxylic add tertbutyl ester 5The title
compound was prepared from 2-chloro-1-phenyl-1H-indole-3-carboxylic acid (cf. CA 1079739) (3.00 g,

A ALt bt o i i

_ 1:3), 4. of the title co und were ' thod LC4):

2740 10V 8 ISR SRS B L Dh TGO B b erazine-t

sz;rggﬁé/:%rgemdg;g%r?mgwf&%b&ﬁ@ﬁ@%@ﬂh@ﬁ&d@&ﬂ&n@?@ﬁm alrabo!stsE¢ile compound
analogously as desgcribed.in e : leld: /

LGy, Ay P B A ) e P oL oS ooz 1.0-

rznoe@alnqﬂﬂyétﬁyreﬂmgipmtmmmmeb@(g%mg grsEmtisRcHataledifpound was prepared

Oanalogoycly g 5%%%%&’5@13'8 Lol LR kandehiangdisie kish ke 2

(. luoro-Z-me yl-benzyl)-I-p enyl-1H-indol-3-yll-piperazin-1-y1-methanone trifluorgacetic acid salt.

Yield: 13aaggemmmvmmdalmqophmpﬁt@¢%;l?£vrCif.ﬁ."r"ﬁ&if?s thefeoh IR 2TBRIR) = 1.84 (s,

30 (tz-i {0035 A 20U 82k bi§aRld)s61fin(d sABH b RAIESIWBEOWIAL (m, 2H) |
| " alcohols. :'(:tér orélggg }Zab%tgl (ﬁé?iﬂ)ﬁaﬁ?&éﬁ gh(ng%gg’u%c%]f fgjr}nstQuéﬁ@s,(%q” 2H)

10  example, tablets, film-coated tablets, sugar-coated tablets, granules, hard and soft
gelatin capsules, suppositories, solutions, preferably oily, alcoholic or aqueous
solutions, syrups, juices or drops, furthermore suspensions or emuisions, can be
used. For parenteral use, for example by injection or infusion, in particular
pharmaceutical forms such as solutions, preferably aqueous sclutions, can be used.

15  For topical use, in particular pharmaceutical forms such as cintments, creams,
pastes, lotions, gels, sprays, foams, aerosols, solutions or powders can be used.
Further suitable pharmaceutical forms are, for example, imp!an_ts' and patches. and-
forms adapted to inhalation. The compounds of the formula | and their physiologically
acceptable salts and physiologically acceptable solvates of any of them can also be

20 lyophilized and the obtained Ilyophilizates obtained used, for example, for the
production of injectable compositions. In particular for topical applicat'ion, liposomal
compositions are also suitable. As examples of types of excipients or additives which
can be contained in the pharmaceutical compositions and medicaments, lubricants,
preservatives, thickeners, stabilizers, disintegrants, wetting agents, agents for

25  achieving a depot effect, emulsifiers, salts, for example for influencing the osmotic
pressure, buffer substances, colorants and flavoring substances may be mentioned.
The pharmaceutical compositions and medicaments can also contain one or more

other active ingredients and/or, for example, one or more vitamins.

30  As usual, the dosage of the compounds of the formula | depends on the
circumstances of the specific case and is adjusted by the physician according to the

‘customary rules and procedurés. it depends, for example, on the compound of the



WO 2009/095163PCT/EP2009/000281 86 Example 17
[2-(2-Chloro-6-fluoro-benzy1)-1-phenyl-1H-indol-3-y1]-piperazin-1-yl-methanone 5 Step 1:
442-(2-Chloro-6-fluoro-benzy1)-1-phenyl-1H-indole-3-carbonyll-piperazine-1- carboxylic acid tert-butyl
ester A solutian20§&81sg (1.14 mmol) of the compound of example 16 PSTEBPRIGHOPHHEL(8 10ml) was
cooled to -78 C with an acetone/dry ice bath. Within 10 min a solution of n- butyllithium (0.55 ml, 1.36
mmol, 2.5 M in hexane) was added followed by 886 ml (2.27 mmol) of 2-chloro-6-fluoro-benzyl
bromide. The cooling bath was removed and the reaction mixture was allowed to warm up slowly to
room temperature and stirred overnight. The mixture was quenched with water and extracted with EA.
The Orgaﬂm&ﬁawm&smmmdsdﬂﬂdmmbdmmigultétécﬁmér@@ taedhalEBaraged under reduced

gazs?éeg?gggt&?s#%ee was. é’aE gpgﬁ 4%55}?% ;l'\%%, H{agﬁd/\fﬁg IaRhilizad overnight to give

R compoun metho

[2-(2- Chteaqmﬁmssentmanupmymmmamwﬂemﬁ@rﬁ?wh%é‘fﬁéﬁ%@"%#ﬁ the compound

of step L{210 GannHAm ARGl oman iities Riawap:AmRlesously asidoscribed in example
. 131 step talne n the form of the [2

(2- &Ior@@ﬂmdﬁea’f@ﬁqm"’pﬁ@ﬁ?iiﬂkﬁ ’BWﬂ%?B@I"éﬂr?flﬂ)‘f? foamidadnboERAiofbacetic acid
salt. Yielgh 2L 08k AdrhMB (EIRINGE 4Cadumiteightht HboBt 751kaDamdos¥usd from about 0.1

211, 42 DI L08TABSLIS PG ERORTRTARY PRoap o h1Tas RNt DT B S2 0h
4H), 8.8Rdhyes.d2ly \RmREs&8n mg per kg of body weight), is sufﬁcuent The daily dose
[2-(5-Fluoro-2 Mt noenzy R hsmy b aingrl Joul Bipsialy Tt maihapers:
10 individual doses, for example two, three or four individual doses. The administration
can also be carried out continuously, for example by continuous injection or infusion.
Depending on the circumstances of the specific case, it may be necessary to deviate

upward or downward from the indicated dosages.

15 Besides as a pharmaceutical active compound in human medicine and veterinary
medicine, the compounds of the formula | can also be employed as an aid in
biochemical investigations or as a scientific tool or for diagnostic purposes, for
example in in vitro diagnoses of biological samples, if an inhibition of renin is
inténded. The compounds of the formula | and their salts can also be used as

20 intermediates, for exampie for the preparation of further pharmaceutical active

substances.
The following examples illustrate the invention.
25  Abbreviations:

ACN acetonitrile

B-OM-9-BBN B-methoxy-9-borabicycio[3.3.1]nonane
DCM dichloromethane

30 DMF dimethyiformamide
DMSO dimethyl sulfoxide

EA ethyl acetate



10Step 1: 4-[2-(5-Fluoro-2-methyl-benzy1)-1-phenyl-1H-indole-3-carbonyl]-piperazine-1- carboxylic
acid tert-butyl ester From the compound of example 16, step 1, (150 mg, 341 pmol) the title compound

was prepar I y as described in example 17, step 1, using 5-flyprg-2- nzyl
bromde. Y1t %&rﬁg?%fém/ms e poiinaling el UL

[2-(5-FIuoro¥2-methyl-benzy1)-1-pheny1-1H-indo -é;-yl]-piperazin-l-yl- methanone From the
compound of step 1 (9 mg, 17.1 pmol), the title compound was prepared 20analogously as described
in example 13, step 7, and obtained in the form of the [2-

(5-f|uoroE%)@ethyl-benzy1)-jqpé}ﬁgyH_1(|3|:mg.@fgyy%migg%ﬁé&%ggm@g%}g%g%getic acid salt.

Yield: 8 mg. LC/MS (method LC1): m/z = 427.21; Rt=1.4
2009/096EE3PCT/EP2009/000281288 1H-NMR: 8 (ppm) = 1.87 (s, 31-1), 2.95 (br s, 2H), 3.22 (br s,

2H), 3.58(0k 8, 21-1), 3.74 (Pliitblly 0B £BepHuf69i4dd, 1H), 6.84 (dt, 1H), 6.98-7.03 (m, 2H),
7.16-7.29 %1_,54H), 7.50-7.52 (m, 3H), 7.62 (d, 1H), 8.80 (bid, 2H) 5Example 19 ,

[2-(2-ChM -fluoro-benzyﬁ‘-‘it- y1-11-1-indol-3-y1]-piperazin-1-yl-methanone 10Step 1:
4425(2-Glpdgwp-5-fluoro-benzylgndtpliemekpHdting ole-3-carbonylFpiperazine-1- carboxylic acid tert-butyl
ester To spension of zi%? mg, 2.69 mmol) in dry THE (1 ml) in a dry flask under argon was
added 1,2%tibromoethane (5’ Ei"%‘%fr ?r[l'ggff‘.%ﬁ)é‘%ixture was heated three times to reflux with a
heat-gurg-R#E#pS min the flagkdiegsiptangdpncaphdeobzith' Thaethawplttitbipheny!
2-ch|oro=I'£'5§_l\uoro-benzylbro iﬂlcfhéwz %Icla%ﬁdmmol) in dry THE (1.5 ml) was added slowly, so that the

: ) , .
temperature remained at O & mixture was stirred at 0 C for 3 h. Then the cooled suspension was

~ added didphvise to a precootetiaiydiiofu(@C) of the compound of example 16, step 1 (59.0 mg, 134
prq@l), nickel acetylacetonate (3.44 mg, 13.4 pmol) and tetrabutylammonium iodide 20(149 mg, 402
pmol) in THF (4 ml) and NMP (2 m1). The reaction mixture was stirred at 0 C for 3h and then at room
temperadYREHEABRPUNSIS GARIGRINGS fasICBY R MR RLFHRE Ry PERRSENHA BAT The organic layer

was seppratedr£Iigdi@ warsndisar spHatgi filteresn anvkavapprriss @oeesrfHAeHauEeRsUre. The
P e s B S Y PR AP g e 17 mo of e
title
containing trifluoroacetic acid, they were in general obtained in the form of an acid
15 addition salt with triflucroacetic acid, depending on the details of the workup such as
the lyophilization conditions. Such contained ftrifluoroacetic acid, whose amount can
vary and can be up to about two equivalents of acid in the case of a compound
containing two basic groups, for example, is not specified in the names in the
headings of the exampies and not depicted in the structural formulae, but indicated in
.20 ' the description of the examples. This applies accordingly to compounds which were
obtained in the form of another acid addition salt such as an acid addition salt with
hydrochloric acid, whose amount can likewise vary and can be up to about two
equivalents of acid in the case of a compound containing two basic groups, for
example, and which is not specified in the names in the headings of the examples
25 and. not depiéted in the structural formulae, but indicated in the description of the
examples. The particulars of the preparative HPLC method were as follows. Column:
Waters Atlantis dC18 OBD, 30x100 mm, 5 um. Flow: 60 mi/min. Eluent A: ACN.
.Eluent B: water + 0.1 % TFA. Gradient: from 10 % A+90% Bto 90 % A+10% B
within 10 min.
30

Characterization of the compounds



25 compound. WO 2009/095163PCT/EP2009/000281 89 LC/MS (method LC4): m/z = 549 Step 2:
[2-(2-Chloro-5-fluoro-benzyl)-1-phenyl-1H-indol-3-ylj-piperazin-1-ylmethanone 5From the compound
g{esl;[e7p ; n(é%ép%%%%} Er??%lé f?fmtig?tﬁgn[lzp_ound was prepared analogousl)%%/%ﬁ’%gm&%p example 13,
(2-chloro-5-fluoro-benzy1)-1-phenyl-1H-indo1-3-y11-piperazin-1-yl1-methanone trifluoroacetic acid salt.
Yield: 16 mg. LC/MS (method LC1): m/z = 447.15;"Rt = 1.46 min 101H-NMR: 5 (ppm) = 3.02 (brs, - -
2H), 3.22 (br s, 2H), 3.57 (br s, 2H), 3.75 (br s, 2H), 4.22 (s, 2H), 6.80 (dd, 1H), 7.00 (d, 1H), 7.05 (dt,

1H), 7.17:7.25 H). 7.29- - 0-7. : . E I
1515- (3 R e SPBSa RS byl e died B et e et e on
solution ofisonatogippividei irenaTtsLspmass sShenrD (D) wad stltldd thrisilipietinerdBto a
solution of 5 CAMBRWALLEATERI By SddRdaa sl it P LAY Hafbel Dafaipling baih was

removed and the mixture was stirred at room temperature overniaht. The solvent was evaporated and

the resulfitg/\dSild anaopmirisrbipesRiianceanpIes NER) sURipHRISRREE RS night to give the
titles2ScQipRewRd N thrfaea i dhe (deld-fasriddme byl ReNZENEM IS O-bPhe Buha -

indol-3-y11-piperazin-1-yl-methanone trifluoroacetic acid salt. Yield: 9 mg. WO
2009/0941 B¥PRMIR PHAGS RIS JHE ENOS IGRIthBR L E1nPMz ha Ry BBeRREYH99RM
atoms and the multiplicity (s: singlet, d: doublet, dd: double doublet, t: triplet, dt:

double tripiet, g: quartet, m: multiplet; br: broad) of the peaks are given. in the MS
characterization, in general the mass number {m/z) of the peak of the molecular ion
10 (M, e.g. M) or of a related ion such as the ion M+1 (e.g. M+1"; protonated molecuiar
ion M+H™) or the ion M-17 {e.g. M-17"; protonated motecular ion minus HxO), which
was formed depending on the ionization method used, is given. Generally, the
ionization method was electrospray ionization (ESI). The particulars of the LC/MS
methods used were as foliows.
15
Method LC1
Column: YMC J'sphere H80, 33x2.1 mm, 4 ym; flow: 1.3 mi/fmin; eluent A: ACN +
0.05 % TFA; eluent B: water + 0.05 % TFA,; gradient: from 5 % A+95 % Bto95 % A
+ 5 % B within 2.5 min, then 95 % A + 5 % B for 0.5 min; MS ionization method: ESI"
20 -
Method LC2
- Column: YMC J'sphere H80, 33x2.1 mm, 4 ym; flow: 1.0 ml/min; eluent A: ACN +
0.05 % TFA, eluent B: water + 0.05 % TFA,; gradient: from 5% A+ 95 % Bto 95 % A
+ 5 % B within 3.4 min, then 95 % A + 5 % B for 1.0 min; MS ionization method: ESI"
25
Method LC3
Column: YMC J'sphere H80, 33x2.1 mm, 4 um; flow: 1.3 mifmin; eluent A: ACN +
0.08 % formic acid; elﬂent B: water + 0.1 % formic acid; gradient: from 5 % A+ 95 %
B 10 95 % A + 5 % B within 2.5 min, then 95 % A + 5 % B for 0.5 min; MS ionization
30 method: ESI® '

Method LC4



1H-NMR: 8ppm) = 1.84 (s, 3H), 2.90 (br s, 2H), 3.17 (br s, 2H), 3.58 (br s, 2H), 3.68 (br s, 2H), 4.10
(s, 2H), 6.62 (d, 1H), 6.67 (dd,.1H), 6.81 (d, 1H), 6.87-6.92 (m, 2H), 6.98 (q, 2H), 7.25 (d, 2H),
7.46-7.51 (m 3;% J%.8163(br d, 2H), 9.10 (s, 1H) 5 Example 21 PCT/EP2009/000281

[2-(3-Fluoro- -meﬁ1y9I§benzy1)-1-(44luoro;phenyl)-6-hydr_oxy-lH-indoI-S-yIppiperazinl-yl-methanone
10 HO A solution of boron tribromide (153 pl, 1§38 pmol, 1 M in DCM) was added dropwise at -78 C to
a solution of the compound of example 14 (30.0 mg, 50.9 pmol) in DCM (1 ml). The cooling bath was

removed and the reaction mixture was stirred at room 15temperature overnight. The mixture was-

again cqolechin. YHHE a8 A BB MRIds0NES 3fed (KB RIv Snmhik MITERGYIATNe reaction
mixture was stirred at room temperature for 3 h, Then the _solven) %a@g;(’q 0 ateg gn the resulting
%2% rt

solid wasligentidduatesiicR-§81 BhFsMatsaripy iomm/ o 15 1 (EOUS Arfitonia). The eluate

was evapprtetothiagishiesinsalivesiip B ssnallaosiantibesl tvO61%smixed 20Eitwithidrd€ioric acid (0.1
M) and lyophilized overnight to give 18,0 mg of the title compound in the form of the

[2-(3-fluBHBL MBI EREREASHOG-FRro-pheny1)-6- |
hydsoxy-11-1-indol-3-y11-piperazin-1-yl-methanone hydrochloride. LC/MS (method LC3): rn/z =
461.19; Rt = 1.46 min WO 2009/095163PCT/EP2009/000281 91 1H-NMR: 8 (ppm) = 1.86 (s, 3H),
3.93 (br Yethad L8 (br s, 2H), 3.62 (br s, 2H), 3.71 (br s, 2H), 4.06 (s, 2H), 6.31$&d 1H), 6.61 (d, 1H):
6.72 (ddChimA: SAUE UidpheRsHSE0 158x 7, Pem3d (um iy B8 ral/ropy, Suentisy: ,QN)T 9.21 (s, 1H) 5
Exampl - ohex-2-enyl-2-(5- Qs PREROXY YL A fpipetagin-1-ylmethanone
10 Stepﬁ%—%’hﬁrolf%fc%oﬁé%%(r%@?g-(r%m' -(}:ari)aldg%gT:)@g) Zgl%ltjon 0
2-chlorotehitm@fe%-Bar falidhyddie 0 grinathem it oVETE RS EHded sodium hydride
(4% mg; étmmmeﬁxg%@gqpersion in mineral oil). Under an argon atmosphere, the suspension was
stirred at 4 for 20 min and then 15allowed to cool to room temperature. After the addition of
3-bromocyclohexene (2.56 ml, 22.3 mmol) the reaction mixture was stirred at room temperature for 1
h. The mixtusggMasghen quenched with water and extracted with EA. The organic layer was

- separated, dried over sodium Sllj-g te g}gr d and evapgqrated. Th id e a q:pyj;jfied by silica
gel chromaluBaphY EAsRRse %ﬂ: ¥ 3 &%ejitiit'lgec?cl)%ﬁ‘!pgugd 83 ﬁéfge o%gipr\fe%._
: 0.05 % TFA: eluent B: water + 0.05 % TFA; gradient: 2 % A + 98 % B for 1 min, then

15 10 95 % A + 5 % B within 4 min, then 95 % A + 5 % B for 1.25 min; MS ionization

method: ESI*

Method LC7 |

Column: YMC Pack Pro C18 RS, 33x2.1 mm, 4 pm; flow: 1.0 ml/min; el_uent A: ACN
20  +0.1% TFA: eluent B: water + 0.1 % TFA; gradient: from 5 % A + 85 % B 1o 95 % A

+5 % B within 2.5 min, then 95 % A + 5 % B for 0.5 min; MS ionization method: ESI

Method LC8
Column: Waters XBridge C18, 33x2.1 mm, 4 pm; flow: 1.0 mi/min; eluent A: ACN +

25  0.05 % TFA: eluent B: water + 0.05 % TFA; gradient: 5 % A + 95 % B for 0.3 min,
then to 85 % A + 5 % B within 3.2 min, then 95 % A + 5 % B for 0.5 min; MS

ionization method: ESI®

Method LCS _ |
30  Column: Waters XBridge C18, 33x2.1 mm, 4 pym; flow: 1.0 m¥i/min; eluent A: ACN +
0.1 % TFA; eluent B: water + 0.08 % TFA; gradient: from'3 % A + 87 % B 1o 60 % A



LC/MS (method LC4): m/z = 260 Step 2: 2-Chloro-1-cyclohex-2-eny1-1H-indole-3-carboxylic acid
From the compound of step 1(1.13 g, 4.35 mmol), the title compound was prepared 25analogously as
described in example 7, step 3. Yield: 1.61 g of crude product WO 2009/095163PCT/EP2009/000281
92 LC/MS (rWé%HBBBL&A % miz = 276 Step 3: PCT/EP2009/090251
4-(2-Chloro-1-cyclohex-2-eny1-1H-indole-3-carbony1)-piperazine- 1- -carboxylic acid tert-butyl ester
5From the crude compound of step 2 (1.61 g), th@%/tle compound was prepared analogously as
described in example 1, step 1. Yield: 738 mg. LC/MS (method LC4). m/z = 444 Step 4:

441- Cyclog r% -fluoro;2-m I}j}/ n gﬁ_lole -3z carbo 10 erazine-1-carboxylic
acid tert-b Q/ ‘Py%f‘g ?h@'BOFﬁSOSR éfgﬁt%‘p ? )flgl TéSS F%tgompound was
preparedrastioessdEBEd in example 1, step 2. The mixture was quenched W|th water and extracted with
EA. The organic layer was separated, dried over sodium sulfate, filtered and evaporated under
reduced pressure. The residue was purified by silica 15gel chromatography (EA/HEP). Yield: 108 mg.
LC/MS (famria_€4): m/z = 534 Step 5:

[1-Gyclobexs2remys o AdHI S s ME VR o ly§-yippiReradin lmyrmetiianone 20 The
compound of step 4 (42.0 mg, 78.7 pimol) was reacted analogously as described in example 1, step 3.
The obtained solid was purlfled by preparative HPLC, the eluate lyophilized overnight, the residue
dissolved in a small quantitg of M ixed with hydrochloric acid (0.1 M) and lyophilized overnight.
24.0 mg of the title compoungd wgte obtgjned in the form of the

‘[1-cyclohex-2- -eny -flugro-2- eth - 5phenoxy)-1H-ind01-3-y1]-pi_perazin-l-yl-methanone

1H), 1.85-1.88 (m, i 95 87 (m, q:Hg 2.012,18 (m 3H) 2.32 (s 3H) 2.94 (brs 4H) 3.59 (brs
4H), 5.15 (br s, 1H), 5.78%d, 1H -
7.33 (t, 1H), 307.53-7.5

Step 1: 4-(2-Chloro-1-phenyl-1H-indole-3-carbonyl)-piperazine-1-carboxylic acid tert-
10 buiyl ester
To a solution of 2-chloro-1-phenyl-1H-indole-3-carboxylic acid {cf. CA 1079739) (3.00
g, 11.0 mmol), tert-butyl 1-piperazinecarboxylate (2.06 g, 11.0 mmol), EDC (2.33 g,
12.1 mmol) and HOAT (1.73 g, 12.7 mmotl) in DMF (12 ml) was added NMM (3.65 mi,
33.1 mmol), and the reaction mixture was stirred at room temperature overnight. The
15 mixture was quenched with water and extracted with EA. The organic layer was
separated, dried over sodium sulfate, filtered, and evaporated under reduced
pressure. The residue was purified by silica gel chromatography (EA/HEP 1:3). 4.51
g of the title compound were obtained.
LC/MS (method L.C4): m/z = 440
20
Step 2: 4-[2-(5-Fluoro-2-methyl-phenoxy)-1-phenyi-1H-indole-3-carbonyi}-piperazine-
1-carboxylic acid tert-butyl ester
To a solution of 5-fluoro-2-methylphenol (43.0 mg, 341 pmol} in NMP (1.5 mi) was
added sodium hydride (15.0 mg, 375 pmol; 60 % dispersion in mineral oil), and the
25  suspension was stirred at room temperature under an argon atmosphere for 20 min.



93 [1-Cyc|ohexy1¥2-(5-fluoro-2-methyl-phenoxy)-1H-indol-3-yl|—piperazin-l—yl-me hanone 5Step 1:
441-Cyclohexy1-2-(5-fluoro-2-methyl-phenoxy)-1H ndole-3-carbonyll- piperazine-1-carboxylic acid
tert-butyl estgf, The, sesmpound of example 22, step 4 (66.0 mg, 124 pmol)wassissalyed in ethanol (5

ml), and palladium on activated carbon (20 mg, 10 %) was added. The mixture was hydrogenated

- overnight at room temperature and a hydrogen pgassure of 4.5 10bar. The mixture was filtered over
celite and evaporated under reduced pressure to give 65.0 mg of the crude title compound. LC/MS
(method LC4): m/z = 536 Step 2:

[1- CYC'Oﬁ?ﬁé\f%&(@oi‘#&r@t?d?ﬁ%*‘m'ﬂﬁ%waﬂh@%@%&M%FBPQ{&W Indledmeshanaigd he

compound of step 1 (65.0 mol) was reacted anal ogous y as described in example 1, step 3.

The obtaﬁ?éo%ﬂlﬁﬂ’\ﬁ%{szd?ﬁﬁéé% IR FETRARR (23RO NSBHANRSIUISIRERNthe residue

dissolved,infearglbeseaneliQy, misedusid wxdrpehioricarisl &nigh ansiiyaahitigesk overnight.
43.6 mg of the title ZOCoeround were obtained in the form of the [1-cyclohexyl1-2-(5-fluoro-2-methyl-

phenoxyl eHR FMBYWperazin-1-yl-methanone hydrochloride. LC/MS (method LC6): m/z = 435.23;
Rt 53.04. 073 ks MBA(#.0@ Whid2) =85pm) = 1.22 (bit, 1H), 1.40 (br g, 2H), 1.66 (br d, 1H), 1.83 (bit,
4H), 2.07 (br q, 2H), 2.36 (s, 3H), 2.92 (br s, 4H), 3.58 (br s, 411), 4.34-4.41 (m, WO
20091095163PCT/EP200910002 94 1H), 6.66 (dd, 1H), 6.90 (dt, 1H), 7.15-7.24 (m, 2H), 7.35 (t, 1H),
7.51 (d, SHe)p‘B 246 Aidp@-Piriistisy| 2HeBocandleBdnyl-1H-indol-3-yll-piperazin-1-yl-

(3- Hydro glperazm -1-y1)-(2-phenoxy-1-phenyl-1H-indol-3-yl)-methanone OH Step 1:

4-(2- Phenoxy 1-pheny1-1H-indole-3-carbonyl)-piperazine-1,2-dicarboxylic 10acid 1-tert-butyl ester
2. methypﬂegtéq:{tion of the compound of step 2 (23 mg, 43.4 umof) in DCM (8 ml) and TFA (2

10  ml) was stirred at room temperature for 1 h. The solvents were evaporated and the
' resuiting solid dissolved in MOH and water and lyophilized overnight. The title
 compound was obtained in the form of the [2-(5-fluoro-2-methyl-phenoxy)-1-phenyl-

1H-indol-3-yl}-piperazin-1-yl-methanone triflucroacetic acid salt as a white solid.
Yield: 21.0 mg.

15 LC/MS (method LC2): m/z = 430.25, Rt = 1.60 min
TH- NMR. & (ppm) = 2.10 (s, 3H), 3.02 (br s, 4H), 3.68 (br s, 4H), 6.77-6.84 (m, 2H),
7.17-7.21 {m, 2H), 7.22-7.28 {m, 2H)}, 7.45-7.49 (m, 1H), 7.51-7.57 (m, 4H), 7.65-
7.67 (m, 1H), 8.79 (br s, 2H)

20 Example 2
I -F’henyf-—Z«(Z-meth-ylwphenoxy)-1 H-indol-3-yl}-piperazin-1-yl-methanone

pan

25  Step 1: 4-[1-Phenyl-2-(2-methyl-phenoxy)-1H-indole-3-carbonyl}-piperazine-1-
carboxylic acid tert-butyl ester



The title compound was prepared from 2-phenoxy-1-phenyl-1H-indole-3-carboxy|ic acid (420 mg, 1.28
mmol) analogously as described in example 1, step 1. Yield: 564 mg. LC/MS (method LC4): m/z = 556

15 Step 2: (3-Hydroxymethyl-piperazin-1-y1)-(2-phenoxy-1-phenyl-1H-i -3-y1)- hanone The
compound &F"é’té“p?*’f’gfb%‘ mg, 0.18 mmol) was dissolved in THF (3.6 ml), iﬁtﬁﬁy@%r%gﬁ%lride (11.8 mg,
0.54 mmol) was added, and the reaction was stirg? d at room 20 temperature for 2 h. The mixture was
partitioned between a saturated ammonium chloride solution and EA. The organic phase was washed
with a saturated sodium hydrogencarbonate solution and water, dried over sodium sulfate and

evaporated er reduced, pressure, idu dis in, DC , JEA 5 ml) was
added, afﬁ%e ;ﬁqé% rﬁ&rt‘?ﬁgwgs%é %rg%(feg?-g(g)gr%%t%%%%é%ﬁr%fgtr%l\éﬁ.g%g‘ s%?\é/}e ég]vx?ér;e-tl%%eé\?/aporated and
the obtaumddgstivetagpheaiied oglgrédamgive HPLC. The eluate was WO :

2OOWO%‘:‘:@%W&R@QQ&QP%gllr_ggﬂophiIized overnight, the residue dissolved in a small quantity o
MOH, mixed with hydrochloric acid (0.1 M) and lyophilized overnight. 53 mg of the title compound

were obtained in the form of the

(3-hydroxyspeshy|-piRgrRTin-&yhi(PPReRsG - RhanNdrBHNdns 3¢ -mothasenaéigrochloride.
5LC/MS (method LOS): m/z = 427.19; Rt = 1.92 min 1H-NMR: S,é pm) = 2.38 % 1H), 3.0% (m, 2H),
3.20 (m, AN 5 EaHPPHd0ESIER 1408 T8 (A8 Z2HmRlstim %5’, B8RS Yy F%‘ﬁ%ﬁa(r%, 1H),
7.19-7.3a(aledbikly 49 dBscHEbd/idexahpim] 4thp B 58ndnoiiHintd e pierdof the [1-
[2-(3-Fluoro-2-methyl-benzy1)-6-(2-hydraxy-ethoxy)-1-phenyl-1H-indol-3-yll-piperazinl-y1-methanone
15 Step Ehanigﬂ(%@ﬁ%%@%ﬂé&%%@%ﬁb&é@ﬁn‘%&%'g&ﬁf?ﬂ -r%‘gﬁﬁ-g[ﬁ%ﬁ)cﬁg%? carbonyl]-
piperazireid-saltb¥igitic 4tid teg-butyl ester The title compound was prepared analogously as

deggribed.d m si -bropa-ethyl ether. Yield: 26 mg. 20 LC/MS (method
LCE%: mgdmgrg%ﬁoéz@éoéd%ro%g?nir%ﬁﬁ%ér{zﬁ) -(2-hydroxy-ethoxy)-1-phenyl-1H-indol-3-y1]-
piperazinH-yMRethgrume= 2. ’hés cBhp QBB bf stepH) (RBM (30 AMbIf KaddidsbivB@hlbthanol (5
ml), pallad g d PR tir I @n osphere of
rycrogen e L a7 118 Lo o et for S Th e wies (T
2009/098163CT/ZP2009/000281

15  Example 3
[2-(Methyl-phenyl-amino)-1-phenyl-1H-indol-3-yl}-piperazin-1-yl-methanone

O I Y
N NH
\
' -CH
20  Step 1: 4-[2-(Methyl-phenyl-amino)-1-phenyl-1H-indole-3-carbonyil-piperazine-1-
carboxylic acid tert-butyl ester
The title compound was prepared analogously as described in example 1, step 2,
using N-methylanitine. Yield: 6 mg.
LC/MS (method L.C4): m/z = 511

25 _
Step 2: [2-(Methyl-phenyl-amino)-1-phenyi-1H-indoi-3-ylj-piperazin-1-yl-methanone



96 filtered over a pad of celite and evaporated under reduced pressure. The residue was dissolved in
DCM (20 ml), TFA (5 ml) was added, and the mixture was stirred at room temperature for 1 h. The

solvents Wewge%/@%ggﬁ%d and the obtained solid was purified by preparafive HPLC, fhe eluate was
1 |

lyophilized overnight, the residue 5dissolved in a small quantity of MOH, mixed with hydrochloric acid
(0.1 M) and lyophilized overnight. 4 mg of the titlg ompound were obtained in the form of the [2-
(3-fluoro-2-rnethyl-benzy1)-6-(2-hydroxy-ethoxy)-1-phenyl-11-1-indol-3-y11-piperazin-1- yl-methanone
hydrochloride. LC/MS (method LC4): m/z = 488.20; Rt = 1.10 min 10 Example 26

2-(5-Flugrg-2- - eds -3 (PIpRrAZIne - Sddrindole: itrile 15 NC
Step 1: A%? -Bﬁ%ﬂ%&%ﬁgf&o)?{%}ﬁgx@mgfnggi%ﬁ%@b%’k%ﬁ?%mwé&%egl-carggﬁﬁc%;id tert-butyl
ester  aTHEIRKSBORSHREMIRAL D @FIRIC haiR ds RNEsARidEHsLE the farmuRt 18 eps 1 20to 5,
‘starting ywibiQyRppEeyiLakiRRole. {nathedd-GifpiperazidlSyB&thanb®S min Step 2:
4-[6-Bro¥r¥]%8-tgg-ﬂuoro-Z-myl-ﬁiﬁ%y)-1-phenygliﬁbﬁ%dgieﬁg-ﬁrbonﬁ]- piperazine-1-carboxylic
acid terttfi{iapreagstissicit sathe i SO of step 1 (1 g, 1.93 mmol), the title compound was obtained

anagogousIVES @eseidaadan \example 10 gterR2 =Yield M@0 mg. WO 2009/095163PCT/EP2009/000281
97 LC/MS, (method LC4%: métzﬁ}:% 09.20

Rt =2.10 mjn Step. 3,
4-[6-Cyahb™MB:RGBBL §’n6‘)‘(‘5-%lﬁﬁiﬁﬁ%l—éfﬁ&@-@cﬁmoﬁg "-Spfﬁt’e@zi%g-)l-carboxylic
acid tertshgtyltesiey, FA mixtegof the) compaund phsi) 27(a507mdg, @58i)nToh] inkidyanide (135 mg,
1.15m etrakjs(tri Iphosphin)palladium(0) (133 mg, 0.12 mmol) in DMF (8 ml) was
heated%qga)a%%ér@hiﬁitegr@gﬁ%&to room temperature, the mixture was partitioned between water
and EA and the aqueous phase extracted with EA. The combined organic layers were dried over

so%um ﬂ%%%léilaered and

[2-(2-Chloro-phenylsulfanyl)-1-phenyl-1H-indol-3-yl]-piperazin-1-yl-methanone

| 0
j TN NH
N\ s Cl

15 Step 1. 4—{2—(2-0hloromphenyisu!fanyl)—1 -phenyl-1H-indole-3-carbonyi}-piperazine-1-
carboxylic acid tert-buty! ester
The title compound was prepared analogously as described in example 1, step 2,
using 2-chlorothiophenol. Yield: 32 mg.
LC/MS (method LC4): m/z = 549
20 |
Step 2: [2-(2-Chioro-phenylisulfanyl)-1-phenyl=1H-indol-3-yl]-piperazin-1-yl-
methanone |
From the compound of step 1 (32.0 mg, 58.4 umol), the fitle compound was prepared
analogously as described in exampie 1, step 3, and obtained in the form of the [2-(2-
25 . chioro-phenylsuifanyl)-1-phenyl-1H-indol-3-yl}-piperazin-1-yl-methanone
trifluoroacetic acid salt. Yieid: 30 mg.



" 10concentrated. The residue was purified by preparative HPLC and lyophilized overnight. 151 mg of
the title compound were obtained. LC/MS (method LC4): m/z = 555 1H-NMR: 5 (ppm) = 1.40 (m, 9H),
2.10 (m, 3H 3.19§m 4H), 3.45 (m, 4H), 6.87 (m, 1H), 7.01 (m, 1H), 7.21 (m 1H397.50-7.64 (m, 7H),
- 7.72 (m, 1H) 13281 Bgﬁlﬁ-indole- 6-carbonitrile rbon The compound of stgéglti% mm""%%] pmol) was
dissolved in DCM (6 ml), TFA (2 ml) was added, apd the mixture was stirred at room temperature for 1
h. The solvents 20were evaporated. The residue Was dissolved in a small quantity of MOH, mixed with
hydrochloric acid (0.1 M) and lyophilized overnight. 11 mg of the title compound were obtained in the

form of t%&ﬁz]gr;ﬂgotrhoég-[rag{ :y:JﬁPhgrlloﬁ)f -we:n;{.]%-g- i(erazine-l-

carbony carbanitrile hydrochloride. L method LC8): m/z = 454.18; Rt = 2.73 min
251H-NNIRNMBpipp@)18 Zri43B) s2 29) (19, 18HRr 3,68 3484) (16 88 i), BEFE 6098 (BHNH), 7.21 (m,

1H), 7.52, (m, 7.56+7 e ) |
2 5 oS S b R S L e b 0T P b8 Sy aci
methyl edtdy. \B0 ¢90H/BBB163PCT/EP2009/000281 98 Step 1: -
3-(4-tert-Butoxycarbonyl-piperazine-1-carbonyl)-2-(5-fluoro-2-methylphenoxy)-1-phenyl-
1H-indole-6-carboxylic acid methyl ester 5 A mixture of the compound of example 26, step 2, (100 mg,
0.16 mmisKaffghPlamine (166 mg, 1.6 mmol), 1,3-bis(diphenylphosphino)propane (7.4 mg, 18 pmol)
and pallayyih 2catala iy L0ENSHPIME EhytH ROAJACH, (2 bt ieated to 120 Cfor 2
under an atmosphere of carbon monoxide. After cooling to room temperature, the mixture was
partitioned between water and EA. The aqueous 10phase was extracted with EA. The combined
organic layers were dried over sodium_gsulfate, filtered, and concentrated. The residue was purified by
silica gel chromatography /Hﬁmﬁg of the title compound were obtained. LC/MS (method
LC4): m/z = 588 N

) . . AY /

Lo

Step 1: 4-(2-Phenoxy-1-phenyl-1H-indole-3-carbonyl)-perhydro-1,4-diazepine-1-

10

carboxylic acid tert-butyl ester
To a solution of 2-phenoxy-1-phenyl-1H-indole-3-carboxylic acid (164 mg, 499 pmol;
available by oxidation of 2-phenoxy-1-phenyl-1H-indole-3-carbaldehyde (DE
15 2707268) analogously as described in example 11, step 5), tert-butyl 1-
homopiperazinecarboxylate (100 mg, 489 pmol), EDC (105 mg, 549 uymol) and
HOAT (78.2 mg, 574 pumol) in DMF (2 ml) was added NMM (185 pl, 1.49 mmol) and
the reaction mixture was sfirred at room temperature overnight. The mixiure was
filtered and purified by preparative HPLC. The eluate was lyophilized overnight to
20  give 169 mg of the title compound. '
LC/MS (method LC4): m/z = 512

Step 2: Perhydro-1,4-diazepin-1-yl-(2-phenoxy-1-phenyl-1H-indol-3-yl}-methanone
From the compound of step 1 (169 mg, 330 pmol), the title compound was prepared
25  analogously as described in example 1, step 3, and obtained in the form of the



15Step 2: 2-(5-Fluoro- 2"methyl -phenoxy)-1-phenyl-3- (pipefazine 1 -carbonyl)-1H-indole- 6- carboxylic
acid methyl ester From the compound of step 1 (10 mg, 17 pmol), the title compound was prepared
analogously as described in example 26, step 4, and obtained in the form of the 2- (5-

fluoro-2-metMfl-HH&NEXF-1-phenyl-3-(piperazine-1-carbonyl)-1H-indole-BEABHC S cid methy!
ester hydrochloride. Yield: 8.8 mg, LC/MS (method LC7): m/z = 487.19; Rt = 1.50 min 1H-NMR: 5
(ppm) = 1.12 (m, 3H), 2.99 (m, 4H), 3.70 (m, 4H); 68 g2 (m, 3H), 6.87 (m, 1H), 6.97 (m, 1H), 7.21 (m,
1H), 7.55 (m, 11-1), 7.58-7.64 (m, 4H), 7.73 (m 2H), 7.87 (m, 1H) WO

2009/095163PCT/EP2009/00028 a

2-(5- F|ud’r%f%YH{8tf‘? f?&?@)&)ﬁyé "HEI% %ﬁ{glf E'a%%%‘y?’)—’ihrﬂ% ?e]%n%arboxyllc acid5 The
compoungdfiabexarafites2it) smip‘luéirﬁ i1} 8@16 pmol) was dissolved in MOH (1 ml), a 2 N sodium
hydrode[%s@% g étgog E& &ddgq,l d%ﬁ _mj >g111re was stirred at 40 C for 3 h. The mixture was

diluted wi Washe ith a satura solutlon Of ammonium chloride. The organic layer was
dried ovéHsNM&hﬁ@ﬂfMEianﬂ (mm}emrhﬂi (Orhe %ﬁ)d&@ﬂv&s dissidivediih (pCs ZHMB,E0EA (0.3 ml)

Wa%add was T d? OP%t?'EQ Eié: "]the g r.?,]olg g\ggrz gyaporated

and the talh oﬁd ré by preparati \/e ate w s lyophilized
overn|ghtwﬁéiie§|6§e(hﬂésﬂr§solved in a small quantity of 15MOH, mixed with hydrochloric acid (0.1
M) and lyophilized overnight. 3.6 mg of the title compound were obtained in the form of the
2-(5-fluoro-2-methyl-phenoxy)-1- phenyl-3-(piperazine-1-carbony1)-1H-indole-6-carboxylic acid
hydrochlEX8ERIEAS (method LC4): m/z = 474.20; Rt = 1.11 min 1H-NMR: 8 (ppm) = 2.14

(M, 3H), @ hiRo)-SHRAYIHURL &1-89/0-B) érazat) -i-Aled{AbnkH), 7.48-7.60 (SH), 7.71 (m, 1H),
7.89 (m, 1H), 7.95 (m, 1H) Example 29
2-(5*Fluoro-2-methyl-phenoxy)-1-phenyl-3-(piperazine-1-carbonyl)-1 H-indole-5- carboxylic acid amide
WO 2009/095163PCT/EP2009/0%\284\ 100

N NH

' @ OC
Step 1: 4-(2-Phenoxy-1-phenyl-1H-indole-3-carbonyl)-piperazine-1-carboxylic acid
tert-butyl ester '
15  The title compound was prepared analogously as described in example 1, step 1,
using 2-phenoxy-1-phenyl-1H-indole-3-carboxylic acid (500 mg, 1.52 mmol). Yield:

608 mg.
LC/MS (method LC4): m/z = 488

20  Step 2: (2-Phenoxy-1-phenyl-1H-indol-3-yl)-piperazin-1-yl-methancne
From the compound of step 1 (48 mg, 96.4 umol), the title compound was prepared
ana!'ogously as described in-example 1, step 3, and obtained in the form of the (2-
phenoxy-1-phenyl-1H-indol-3-yl}-piperazin-1-yl-methanone triflucroacetic acid sall.
Yield: 38 mg.

25  LC/MS {method LC1): m/z = 397.18, Rt = 1.37 min



A mixture of 4[5-cyano-2-(5-fluoro-2-methyl-phenoxy)-1-phenyl-1H-indole-3-
carbonyft-piperazine-1-carboxylic acid tert-butyl ester (70 mg, 0.126 mmol), Sacetamide (31. 5 mg

0.53 mmol) W %ﬂgé (1) chloride (2.2 mg, 13 pmol) in THF (4 ml) and watsr (L.4.mb;was stirred at
room temperature for 30 h. After addition of water, the mixture was extracted with EA. The combined
organic layers were dried over sodium sulfate and-goncentrated. The residue was dissolved in DCM (1
ml), TFA (0.3 ml) was added, and the mixture was stirred at room temperature for 1 h. 10The solvents
were evaporated and the obtained solid was purified by preparative HPLC. The eluate was lyophilized

overnight, T, f [ W. h chl cid (0.1 M)
and lyophi éq ovézdﬁlé § mg cﬁhii:e tﬁmigom c? e g&r/legtg:ll t;?ntéﬁfttn ﬂ:le fﬁjn@o?%%ﬂ
2-(5-fluofdd®- Fhéﬂﬁl@@e(lﬂm@)‘m “PRERTIES-(pipdidkiBel T-6urbodkll )-1H-indole-5-carboxylic acid amide
15hydrochloride. LC/MS (method LC4): m/z = 473.20; Rt = 1.13 min 1H-NMR: S (ppm) = 2.15 (m, 3H),
3.17 (m, 4H), 3.88 (m, 4H), 6.67 (m, 1H), 6.74 (m, 1H), 7.13 (m, 1H), 7.28 (m, 1H), 7.45-7.58 (m, 5H),
7.80 (1).BX@5Eie TH) 20 Example 30
[2-(5-Flugyg4y yi-phenmodrabeany éﬁféﬂ@@ﬂ'ﬂﬂhﬁ&%bﬂ[lﬁbéfﬁﬂd@Jyﬁrﬁ{&?%}r@ﬁ.ﬁtlc acid WO
2009/095163PCT EP2009 000281 101 Step 1:
446-tert-Butoxycarbonylmethoxy-2-(5-fluoro-2-methy)-phenoxy)-1-pheny1-1Hindole-3-carbony1J-piper
azine-1-carboxylic acid tert- butyl’;ester titte compound was prepared analogously as described in
[ @?ﬁ%te LC/MS (method LC4) m/z = 660 Step 2

. o
the mixture was stirred &tTosn) temgs
SO|Id was purlfled by preparat Ve HPL

45 mgq of the

Step 1: 6-Methoxy-1-phenyl-1,3-dihydro-indol-2-one

10 To a mixture of 6-methoxy-1,3-dihydroindol-2-one (500 mg, 3.06 mmol), copper(l)
iodide (58.3 mg, 306 umol), N,N’-dimethylethyienediamine (65.3 ul, 813 pmol) and
potassium carbonate (932 mg, 6.74 mmol) in ACN (6.5 ml) was added iodobenzene
{411 pl, 3.68 mmol). The reaction mixture was stirred for 1 h at 120 °C in a
microwave reactor. The mixture was gquenched with water and extracted with EA.

15 The organic layer was separated, dried over sodium sulfate, filtered and evaporated.
The residue was purified by silica gel chromatography (EA/HEP 1:5). 550 mg of the
fitie compound were obtained.

LC/MS (method LC4): miz = 240

20  Step 2: 2-Chloro-6-methoxy-1-phenyl-1H-indole-3-carbaldehyde
A solution of DMF (2.1 ml) and DCM (2.1 ml) was cooled to 0 °C and stirred under
argon. Within 15 min phosphorus oxychloride (2.1 ml, 22.6 mmol) was added and the
reaction mixture was stirred for 30 min at 0 °C. The compound of step 1 (650 mg,
2.30 mmel), dissoived in chioroform (5.27 ml) and pyridine (1.05 ml), was then added
25  to the cooled solution. The reaction mixiure was stirred at room temperature
overnight. The mixture was slowly poured into 300 mi of ice, and after a few min utes



titte compound were obtained in the form of the [2-(5-fluoro-2-methyl-phenoxy)-1-
phenyl-3-(piperazine-1-carbony1)-1H-indol-6-yloxy]- acetic acid hydrochloride. LC/MS (method LC6):
m/z = 503. 19 Rt = 2.67 min 1H-NMR: 5 (ppm) = 2.09 (m, 3H), 3.03 3.18 (m, 4H),
4.13 (m, 2H)" 8. 8¥WKSH2H), 6.79 (m, 1H), 6.93 (M, 1H), 7.16 (M, 1H), 7437 At H9%Eh. 8.92 (m,
1H) Example 31 [2-(5-Fluoro-2-methyl- phenoxy)-g-methanesuIfonyl 1-phenyl-1H- |ndoI 3-y1]-p
perazinl-yl-methanone 102 Step 1: - 8
2-Chloro-6-methanesulfonyl1-1-phenyl-1H-indole-3-carbaldehyde  The title compound was

e OO SR B RS S A R s e
[2-(5- FIuar@@vapdngtqnhen@&y)@imemammenﬁ}mmhecriymm&tagmnhs-gﬂ_’Bil}@@@%[z|n 1-yl-
methanoReOE T 4G EATPIRN ! SRS iR ERmpau IR gREred analogously as

described 1n exampl ste 25 mg LC/M od LC4): m/z =424 Step 3:

2(5- FIuokCNﬁdm?ﬂm%h@ﬂ))%ﬂﬁ]etﬁﬁﬁesuIfonyl 1-phenyl-1H- indole-3- 15carboxylic acid From the
compound of step 2, the title compound was prepared analogously as described in example 7, step 3.
Yield: 23 mg. LC/MS (method LC4): m/z = 440 20Step 4.

4-[2-(5- Fﬂ@%@%ﬂﬁ%ﬁéﬁ%ﬁﬁ%ﬂﬁ@ﬂ%ﬂ%ﬂﬁdﬂ??iﬁ HFerRRXYIE Afifle-3- carbonyl]-

piperazingd -sarpsboms sciddet-may esier Bromiie) casrisesheidie Bedt- Ehﬁattttﬂ csapund was
g(r)%pe\llvregagggolgfg ?ﬁ}g as descrg%eggino%@mfslg 1zor§t§ s%dm%l%h?on{g%l'a%/ g ethod IS‘C4) m/z =
and sodium dihydrogenphosphate (1.06 g, 8.82 mmol} in water (6 mi) was added.
10  The reaction mixture was stirred at room ternperature for 48 h. The mixture was
diluted with water and exiracted with EA. The organic layer was dried over sodium
sulfate, filtered and the solvent was removed under reduced pressure to give 394 mg
of the crude title compound.
LC/MS (method LC4): m/z = 302
15 |
Step 4: 4-(2-Chloro-6-methoxy-1-phenyl-1H-indole-3-carbonyl)-piperazine-1-
carboxylic acid tert-buty! ester
From the compound of step 3 (384 mg, 1.31 mmol), the title compound was prepa'red
analogously as described in example 1, step 1. Yield: 730 mg of crude product.
20  LC/MS (method LC4): m/z = 470

Step 5: 4-[6-Methoxy-1-phenyi-2-{2-methyl-phenoxy)}-1H-indole-3-carbonyl}-

piperazine-1-carboxylic acid tert-butyl ester

From the compound of step 4, the title compound was prepared analogously as
25  described in example 1, step 2, using 2-methylphenol. Yield: 480 mg.

L.C/MS (method LC4): m/z = 542

Step 6: [6-Hydroxy-1-phenyl-2-(2-methyi-phenoxy)-1H-indol-3-yl}-piperazin-1-yl-
methanone

30 A solution of boron tribromide (2.71 ml, 2.71 mmol, 1 M in DCM) was added dropwise
at -78 °C to a solution of the compound of step 5 (245 mg, 452 umol) in DCM (10 mi).
The cooling bath was removed and the mixture was stirred at room temperature for 2



Step 5: [2-(5-Fluoro-2-methyl-phenoxy)-6-methanesulfony1-1-pheny1-11-1-indol-3-y1)-
piperazin-1-yl-methanone From the compound of step 4 (30 mg, 49 pmol), the title compound was

prepared ar@,@g&ﬁﬂy ?&descrlbed in example 26, step 4, and obtained %‘ﬂ%ﬁﬂfm@fﬁgﬁ [2-
5(5-fluoro-2-methyl- phenoxy) -6-methanesulfony1-1-phenyl1-1H-indol-3-y1]-piperazin-1- yl-methanone

‘hydrochloride. Yield: 9 mg. LC/MS (method LC7)6§1/2 = 507.16; Rt = 2.55 min 1H-NMR: 8 (ppm) =
2.11 (m, 3H), 3.01 (m, 4H), 3.20 (m, 3H), 3.69 (M, 4H), 6.88 (M, 1H), 6.98 (m, 1H), 7.22 (m, 1H), 7.55
(m, 1H), 7.62 (m, 5H), 7.78 (m, 1H), 7.87 (m, 101H) Example 32

LL-Cycloferkl ¢ §eﬂH%%szﬁvaﬁ8yAzB8%@1hu1éeM§w§§%w%rs}-.l NOpPLE. Step L:

4-[1-Cyclohex-2-eny1-2-(3-fluoro-2-methyl-benzy1)-1H-indole-3-carbonyl]- piperazine-1-carboxylic

acid tertrﬁmw@at@rwasMﬁpm&zsémﬁgﬁnafﬁﬁ@@vﬁpﬁéezﬁl%@a@WO pidhe dfe title

compou el analegruphaoderatnadib.e pu?bép’b%aﬁt Emgielshdq® mg. LC/MS
(methodnl?gag %ﬁ?z E%?y?;zi Stgj 2;[1-C cIohegX/ﬁl 2-(34 ik b

uoro-2- rH&H?FTﬁ‘e??iﬁ?‘i’ﬁqﬁ o\f@ 11%0Bfazin-1-y1- methanone 25From the compound of step 1
(908 m%m@ﬁhmm© oempoynd WasRirepagednainalogously as described in example 23, steps

1 and 2,,and obtalned in the form of  WO.2009/095 C 2009/00 0
[1- cyclohE‘xbW‘?(é RRSFY-3 Mkt hgfl lg’gﬁz% &’lﬁdélﬁg %éjgéﬁaf?@l %?Fﬁﬁ?l‘é iﬁi’e hy%rochlorlde
Yield: 3G mg.(hG/NH, GrethediE§.4).08/@is 483,251 R{d; 2120 Tas-THENIMR 481 ppra) £.,1268,(m, 2H),
1.26 (m, 11-1), 1.4 1.58,(m, 1H), 1.74 (m, 52H), 2.16 (m, 21-1), 2.31 (in, 3H), 2.95 (m, 2H),
3.18 (m, %%6 ()9 6%%&%&@3‘%3%12 21-1), 3.85 (m, 1H), 4.30 (m, 211), 6.58 (m, 11-1), 6.95-7.10 (m,
2H), 7.17 (m, 2H), 7.53 (m, 1H), 7.70 (m, 1H) Example 33
10 Example 8
4-[6-Hydroxy-1-phenyl-2-(2-methyl-phenoxy)- 1H-indole-3-carbonyl]-piperazine-1-
carboxylic acid tert-butyl ester

Nacagas:
50

To a solution of 111 mg (239 pmol} of the compound of example 7 in MOH (2.2 ml)

15

and THF (2.2 ml) was added sodium hydrogencarbonate (40.2 mg, 478 pmol) and a
solution of di-tert-buty! dicarbonate (52.2 mg, 239 ymol) in THF (4.4 ml). The reaction
mixture was stirred at room temperature overnight. The solvents were evaporated

20  and the resulting solid was dissolved in water and EA. The organic layer was
separated, dried over sodium sulfate, filtered, and evaporated under reduced
pressure. The residue was purified by silica gel chromatography (EA/HEP). 63 mg of
the title compound were obtained. '
LC/MS (method LC4): m/z = 528

25
Example



10[2-(3-Fluoro-2-methyl-benzy1)-1-(tetrahydro-2H-pyran-4-y1)-11-1-indol-3-ylkpiperazin-1-
yl-methanone 15The title compound was prepared analogously as described in the examples above,
starting With‘;%e reaction of 1 equivalent each of 2-chloro-111-indole-3-c Eﬂ% __

4-iodo4etrahy r%ﬁﬁ%f%gr‘ﬂén in the presence of potassium carbonate as aa!ég?s)e in gﬁ(l‘:ﬁ%? 100 Cfor4 h
and purification of the obtained 2-chloro-1-(tetrahyﬁro-2Hpyran-4-y1)-1H-indole-3-carbaldehyde by
preparative HPLC, and obtained in the form 200f the
[2-(3-fluoro-2-methyl-benzy1)-1-(tetrahydro-2H-pyran-4-y1)-1H-indol-3-y11- piperazin-1-yl-methanone
trifluoro i i Wz 5 SRt min M\
2009/09?5@%%@%&8%@?@%%@18 Eﬁ%j p#%?%ﬁ?e} ﬁ?mﬂé%%ﬁg @aglg%é%%:ﬁe]g ?!3::2%J(f;hc?unscl))r/1 %s described in
the examples above, 5starting with the reaction of 1 equivalent each of
2-chloro-1H-indole-3-carbaldehygle and-iadocyclopentane in the presence of potassium carbonate as a
base in DMF at 100 C for 2 h an s\c Icatio ﬂf the obtained 2-chloro-1-cyclopentyl-1H-indole-3-
carbaldehyde by pre e HPKC, ard obtained in the form of the [1-cyclopentyl-2-

(3-f|uoro-2-metralll- ={ H-i\ dol-3-y1]-piperazin-1-yl-methanone trifluoroacetic acid 10salt. LC/MS
(method LC8): m/z = 44824, RL-=294 minCAhalogously as described in the examples above, the
compounds of the formula Id Wsted intable’ 1 were prepared and obtained in the form of their
trifluoroacetic acid 15salt or rochl/ide, espectively. The compounds can be named as

[2-(R20-0xy)-1- R30-(4-R4 Or 5-R40- dnd/or 6-R40- and/or
7-R4)-1H-indo1-3-y1]-Operazin-Lyim

ethanone in case the group Ais 0, or
[2-(R20-methyl)-1-R3-(4-R40-"and/or 5-R40-and/or 6-R40- and/or
7-R45-1H-indo1-3-yll-piperazin-1-yl-methanone in case the group A is CH2, allowing for modifications
due to the rules of nomenclature such as the 20designation of the group R20-methyl as benzyl group,

for exampleP W& &dgehie®: dHPtdREr-eRRI6¥ ¥ 06 Table 1. Example compounds of the formula
Id The title compound was obtained from 6-chioro-1,3-dihydro-indol-2-one (2.00 g, 11.9

mmol) analogously as described in example 7, step 2. Yield: 596 mg.
LC/MS (method LC4): m/z =214

10  Step 2: 2,6-Dichloro-1-phenyl-1H-indole-3-carbaldehyde
To a suspension of 500 mg pulverized molecular sieve (4 A), the compound of step 1
(295 mg, 1.38 mmol), phenylboronic acid (336 mg, 2.76 mmol) and copper(il) acetaie
{500 mg, 2.76 mmol) in DCM (10 ml) was added pyridine (223 yl, 2.76 mmol) and
triethylamine {384 i, 2.76 mmol). The reaction mixiure was stirred at rdom

15  temperature for 4 days. The mixture was diluted with water and extracted with DCM.
The organic layer was separated, dried over sodium sulfate, filtered, evaporated
under reduced pressure. The residue was purified by silica gel chromatography
(EA/HEP 1:4), 345 mg of the title compound were obtained.
LC/MS (method LC4): m/z = 281

20
Step 3: 2,6-Dichloro-1-phenyl-1H-indole-3-carboxylic acid
From the compound of step 2 {345 mg, 1.18 mmol), the titie compound was prepared
analogously as described in example 7, step 3. Yield: 370 mg of crude product.
LC/MS (method LC4): m/z = 307

25



Ex- ample no. A R2 R3 Substituents R4 and their positions Rt (min) MS (m/z) LC/MS method 35 0
phenyl phenyl 6-chloro 1.47 431.14 LC1 (1) 360
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Step 4: 4—(2,6-Dichioro-1~phenyl?1 H-indole-3-carbonyl}-piperazine-1-carboxylic acid
tert-butyl ester N

From the compound of étep 3 (370 mg, 1.21. mmol), the title compound was prepared
analogously as described in example 1, step 1. Yield: 738 mg of crude product.
LC/MS (method LC4): m/iz = 475

Step 5: 4-[6-Chloro-1-phenyl-2-(2-methyi-phenoxy)-1H-indole-3-carbonyl]-piperazine-
1-carboxylic acid tert-butyl ester

From the compound of step 4 (100 mg, 211 umol}, the title compound was prepared
analogously as described in example 1, siep 2, using 2-methylphenol. Yield: 29 mg.
LC/MS (method LC4): m/z = 547

Step 6: [6-Chloro-1-phenyl-2-(2-methyl-phenoxy)-1H-indol-3-yi]-piperazin-1-yl-
methanone

From the compound of step 5 (28.0 mg, 53.1 umol}, the title compound was prepared
analogously as described in e'xample 1, step 3, and obtained in the form of the [6-
chloro-1-phenyl-2-(2-methyl-phenoxy}-1H-indol-3-yl}-piperazin-1-yl-methanone
triflucroacetic acid sait. Yield: 23 mg.

LC/MS (method LC1): m/z = 445.16, Rt = 1.54 min

'H-NMR: & (ppm) = 2.13 (s, 3H), 2.98 (br s, 4H), 3.63 (br s, 4H), 6.84 (d, 1H), 6.96 (df,
1H), 7.05 (dt, 1H), 7.14-7.16 (m, 2H), 7.28 (dd, 1H), 7.46-7.56 (m, 5H), 7.66 (d, 1H),

-8.75 (br s, 2H)

Example 10
[2-(3-Fluoro-2-methyl-phenoxy)-1-thiophen-3-yl- 1H-indoi-3-yl]-piperazin-1-yl-

methanone



2-methyl-phenyl phenyl 6-methoxy 1.36 441.21 LC1 (1) .37 0 5-fluoro-2-methyl- phenyl 6-methoxy
1.40 459.20 [CI (1) phenyl o '
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Step 1: 2-Chloro-1-thiophen-3-yi-1H-indole-3-carbaldehyde
The title compound was prepared analogously as described in example 9, step 2,

72

using 2-chloro-1H-indole-3-carbaldehyde (300 mg, 1.67 mmol) and thiophene-3-
boronic acid. Yield: 123 mg.
L C/MS (method LC4): m/z = 262

Step 2: 2-Chioro-1-thiophen-3-yl-1H-indole-3-carboxylic acid

From the compound of step 1 (123 mg, 0.47 mmol), the title compound was prepared
analogously as described in example 7, step 3. Yield: 133 mg of crude product.
LC/MS (method LC4): miz = 278 |

Step 3: 4-(2-Chloro-1-thiophen-3-yi-1H-indole-3-carbonyl)-piperazine-1-carboxylic
acid tert-butyl ester

From the compound of step 2 (133 mg, 0.48 mmol), the titie compound was prepared
analogously as described in example 1, step 1. Yield: 245 mg.

LC/MS (method LC4): m/z = 446

Step 4: 4-[2-(3-Fluoro-2-methyl-phenoxy)-1-thiophen-3-yl-1H-indole-3-carbonyl}-
piperazine-i-carboxylic acid tert-butyl ester

From the compound of step 3 (50 mg, 112 pmol), the titte compound was prepared
analogously as described in example 1, step 2, using 3-fluoro-2-methylphenol. Yield:
11 mg. ' |

LC/MS (method LC4): miz = 536



38 0 3-fluoro-2-methyl- phenyl 6-methoxy 1.40 459.20 LC1 (1) phenyl 39 CH2 3-fluoro-2-methyl-
phenyl 74luoro 1.65
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Step 5: [2-(3-Fluoro-2-methyi-phenoxy)-1-thiophen-3-yl-1H-indol-3-yl]-piperazin-1-yi-
methanone _

From the compound of step 4 (10.0 mg, 18.7 umaol), the title compound was prepared
analogously as described in example 1, step 3, and obtained in the form of the [2-(3-
fluoro-2-methyl-phenoxy)-1-thiophen-3-yl-1H-indol-3-yl]-piperazin-1-yl-methanone
trifluoroacetic acid salt. Yield: 13 mg.

LC/MS {method LC1): m/z = 435.14; Rt = 1.43 min

'H-NMR: & (ppm) = 2.13 (s, 3H), 3.01 (br s, 4H), 3.65 (br s, 4H), 6.67 (d, 1H), 6.91 (1,
1H), 7.09 (g, 1H), 7.23 (dd, 1H), 7.25-7.28 (in, 3H), 7.64-7.66 (m, 1H), 7.71 (dd, 1H),
7.78 (dd, 1H), 8.74 (br s, 2H})

Example 11
{2-(5-Fluoro-2-methyi-phenoxy)-1-[2-(3-methoxy-propoxy)-phenyl}-1H-indoi-3-yi}-

piperazin-1-yl-methanone’

Q{ ™

Step 1:

1-lodo-2-(3-methoxy-propoxy)-benzene

To a stirred solution of 2-iodophenol (3.00 g, 13.6 mmol), 3-methoxy-1-propanot
(1.57 mi, 16.4 mmol) and triphenylphosphine (4.29 g, 16.4 mmol) in THF (15 mi) was
added dropwise diisopropyl azodicarboxylate (3.22 ml, 16.4 mmol). The reaction
mixture was stirred at room temperature overnight. The mixture was quenched with

water and extracted with EA. The organic layer was separated, dried over sodium



445.20 LC2 (1) phenyl 40 CH2 3-fluoro-2-methyl- phenyl 6-methoxy 1.63 457.22 LC2 (1) phenyl
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sulfate, filtered, and evaporated under reduced pressure: The residue was purified by
silica gel chromatography (EA/HEP 1:5). 4.00 g of the title compound were obtained.
LC/MS (method LC4): m/z = 293

Step 2: 1-{2-(3-Methoxy-propoxy)-phenyi}]-1H-indole

A mixture of the compound of step 1 {8.00 g, 27.4 mmol), indole (3.21 g, 27.4 mmol),
copper(l) iodide (522 mg, 2.74 mmol), L-proline (636 mg, 5.48 mmol) and potassium
carbonate (7.68 g, 54.8 mmol) in DMSO (50 ml) was stirred for 26 h at 125 °C. The
mixture was quenched with water and extracted with EA. The organic layer was
separated, dried over sodium sulfate, filtered and evaporated. The residue was
purified by preparative HPLC. The eluate was lyophilized overnight to give 3.10 g of
the title compound.

{ C/MS (method LC4): m/z = 282

Step 3: 1-[2-(3-Methoxy-propoxy}-phenyl}-1,3-dihydro-indol-2-one

The compound of step 2 (3.09 g, 11.0 mmol) was dissolved in DCM (83 ml), and N-
chiorosuccinimide (1.54 g, 11.6 mmol) was added. The reaction mixture was stirred
at room temperature for 2 h. The solvent was removed, the resulting solid was
dissolved in concentrated acetic acid (45 ml) and heated to 70 °C. After the addition
of phosphoric acid (8.35 ml, 137 mmol; 85 %), the reaction mixture was heated to
120 °C for 2 h. The cooled mixture was diluted with watér, extracted with EA, the
organic [ayer separated, dried over sodium sulfate, fittered, and evaporated. The
residue was purified by silica gel chromatography (EA/HMEP 1:8). 2.38 g of the {itle
compound was obtained. '

LC/MS {method LC4): m/z = 298

Step 4: 2-Chioro-1 -»[2-—(3~methoxy-propoxy)?phenyi}-‘l H-indole-3-carbaidehyde

From the compound of step 3 (1.62 g, 5.45 mmol), the title compound was prepared
analogously as described in example 7, step 2. Yield: 1.31 g.

LC/MS (method LC4). m/z = 344 .'

S'tep 5: 2—Chioro-1-{2-(3-methoxy—propoxy)-phenyl]~1 H-indole-3-carboxylic acid



41 0 3-fluoro-2-methyl- phenyl 7-fluoro 1.63 447.18 LC2 (1) phenyl 42 0 5-fluoro-2-methyl- phenyl
7-fluoro 1.63 447.18 LC2 (1) _

WO 2009/095163 - PCT/EP2009/069281
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To the compound of step 4 (100 mg, 2914 ummol) in a mixture of acetone (2.8 mi),
water (1.36 ml) and a disodium hydrogenphosphate/potassium dihydrogenphosphate
buffer solution {2.0 ml; pH 7.0) was added with stirring at room temperature
potassium permanganate (80.0 mg, 570 pmol) in small portions. After stirring at room
5  temperature for 3 days, the mixture was diluted with water and EA was added. The
organic layer was separated, dried over sodium sulfate, filtered, and evaporated. The
residue was purified by silica gel chromatography (EA/HEP 4:1). 50 mg of the titie
compound were obtained.
LC/MS (method LC4): m/z = 342

10 _

Step 6: 4-{2-Chloro-1-{2-(3-methoxy-propoxy)-phenyll-1H-indole-3-carbonyi}-
piperazine-1-carboxylic acid tert-buty} ester

To a solution of 200 mg (556 umotl) of the compound of step 5 in DMF (5 mi) and
NMM (122 ui, 1.11 mmol) was added O-[(ethoxycarbonyl)cyanomethyleneamino}-

15  N,N,N'N'-tetramethyliuronium ietrafiuoroborate (201 mg, 612 umol), and the mixure
was stirred at room temperature for 30 min. tert-Butyl 1-piperazinecarboxylate (114
mg, 612 umol) was then added and the reaction mixture was stirred for 3 h. The
mixture was quenched with water and exiracted with EA. The organic layer was
separated, dried over sodium sulfate, filtered, and evaporated. The residue was

20  purified by silica gel chromatography (EA/HEP 2:5). 285 mg of the title compound
were obtained.

LC/MS (method LC4): m/z = 529

Step 7: {2-(5-Fluoro-2-methyl-phenoxy)-1-[2-(3-methoxy-propoxy)-phenyi}-1H-indol-
25  3-yl}-piperazin-1-yl-methanone
The compound of step 6 (40.0 mg, 75.8 ymol) was reacted analogously as described
in example 1, step 2, using 5-fluoro-2-methyliphenol and stirring the reaction mixture
at 150 °C in a microwave reactor for 13 h. The title compound was obtained in the
form of the {2-(5-fluoro-2-methyl-phenoxy)-1-[2-(3-methoxy-propoxy)-phenyl]-1H-
30 indol~3-y!}-piperazin~1-ylémethanone trifiucroacetic acid sait. Yield: 3 mg.
LC/MS (method LC1): m/z = 517.24; Rt = 1.50 min



~ phenyl 43 0 3-fluoro-2-methyl- phenyl 5-methoxy 1.62 459.20 LC2 (1) phenyl 440
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TH-NMR: & (ppm) = 1.61-1.69 (m, 1H), 2.00 (s, 3H), 3.02 (s, 3H), 3.04 (d, 2H), 3.07
(brs, 4H), 3.70 (br s, 4H), 3.86-3.90 (m, 1H), 3.92-3.97 (m, 1H), 6.58 (dd, 1H), 6.79
(dt, 1H), 6.91 (d, 1H), 7.04 (t, 1H), 7.11-7.26 (m, 4H), 7.40-7.45 (m, 2H), 7.67 (d, 1H),
8.76 (brs, 2H) '

5
Example 12
[6-(2-Methoxy-ethoxy)-1-phenyl-2-(2-methyl-phenoxy)-1H-indol-3-yl}-piperazin-1-yl-
methanone
e M L
10 f

Step 1: 4-[6-(2-Methoxy-ethoxy)-1-phenyi-2-(2-methyl-phenoxy)-1H-indole-3-

carbonyll-piperazine-1-carboxylic acid tert-butyl ester

The compound of example 8 (63.0 mg, 119 umol) was dissolved in DMF, and cesium
15  carbonate (116 mg, 358 pmol) and 2-bromoethyl methy! ether (13.5 pl, 143 pmol)

were added. The reaction mixture was stirred at 50 °C for 3 h. The cooled mixturé

was diluted with water and extracted with EA. The organic layer was dried over

sodium sulfate, filtered and evaporated under reduced pressure. The residue was

purified by silica gel chromatography (EA/HEP). 60.0 mg of the title compound were
20  obtained. |

LC/MS (method LC4): m/z = 586

Step 2: [6-(2-Methoxy-ethoxy)-1-phenyl-2-(2-methyl-phenoxy)- 1H-indol-3-yl}-
piperazin-1-yl-methanone _ _

25  From the compound of step 1 (30.0 mg, 51.2 umol), the title compound was prepared
analogously as described in example 1, step 3, and purified by silica gel



5-methoxy 1.43 459.20 LC1 (1) phenyl 45 CH2 3-fluoro-2-methyl- phenyl 5-hydroxy 1.34 443.20
LC1 (2) phenyl : _
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chromatography (EA/HEP). The obtained product was dissolved in a small quantity of
MOH, mixed with hydrochloric acid (0.1 M) and lyophilized overnight. 25.0 mg of the
title compound were obtained in the form of the [6-(2-methoxy-ethoxy)-1-phenyl-2-(2-
methyl-phenoxy)-1H-indol-3-yl}-piperazin-1-yl-methanone hydrochloride.

5 LC/MS (method LC2): miz = 485.23; Rt = 1.52 min
TH-NMR (400 MHz): 3 (ppm) = 2.12 (s, 3H), 2.96 (br s, 4H), 3.28 (s, 3H), 3.61-3.63
(m, 2H), 3.68 (br s, 4H), 4.02-4.04 (m, 2H), 6.67 (d, 1H), 6.74 (d, 1H), 6.89-6.94 (m,
2H), 7.04 (dt, 1H), 7.12 {d, 1H), 7.41-7.56 (m, 6H), 8.10 (br s, 2H)

10  Exampie 13
[2-(3-Fiuoro-2-methyi-benzyl)-5-methoxy-1-phenyl-1H-indol-3-yl}-piperazin-1-yi-

methanone

15
Step 1: 5-Methoxy-1-phenyl-1H-indole
To a mixture of S—methoxyindoie {1.00 g, 6.79 mmol), copper(l} iodide (129 mg, 0.68
mmol), L-profine (156 mg, 1.36 mmol) and potassium-carbonate (1.88 g, 13.6 mmot)
in DMSO (7.5 ml) was added iodobenzene (0.76 ml, 6.79 mmol). The reaction

20  mixture was stirred for 10 h at 125 °C in a microwave reactor. The mixture was then
quenched with water and extracted with EA. The organic layer was separated, dried
over sodium sulfate, filtered and evaporated. The residue was purified by silica gel
chromatography (EA/HEP 1:15). 851 mg of the title compound were obtai_ned.
LC/MS (method LC4): mfz = 224

25 _ e
Step 2: 5-Methoxy-1-phenyl-1,3-dihydro-indol-2-one
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The compound of step 1 (800 mg, 3.58 mmol) was dissolved in DCM (25 mi), and N-
chlorosuccinimide (526 mg, 3.94 mmol) was added. The reaction mixture was stir at
room temperature overnight. The solvent was removed, the resulting solid was
dissolved in concentrated acetic acid (15 ml) and heated to 70 °C. After the addition

5 of phosphoric acid (3.04 ml, 44.6 mmol; 85 %) the reaction mixture was heated {o
130 °C for 2.5 h. The cooled mixture was diluted with water and extracted with EA.
The extracts were dried over sodium suifate, filtered and evaporated. The residue
was purified by silica gel chromatography (ENHEP 1:3). 557 mg of the title
compound were obtained.

10 LC/MS (method LC4): m/z = 240

Step 3: 2-Chloro-5-methoxy-1-phenyl-1H-indole-3-carbaldehyde
A solution of DMF (2.3 ml) and DCM (2.3 ml) under argon was cooled to 0 °C. With
stirring, phosphorus oxychloride (2.14 mi, 22.9 mmol) was added within 15 min, and
15  the mixture was stirred for further 30 min at 0 °C. Then the compound of step 2 (557
mg, 2.33 mmol), dissolved in chloroform (5.77 ml) and pyridine (1.15 ml), was added
io the cooled solution. The reaction mixture was stirred at room temperature
overnight. The mixiure was slowly poured into 300 mi of ice and after a few minutes
EA was added. The organic layer was separated, dried over sodium sulfate, filtered
20  and evaporated under reduced pressure. Column chromatography of the residue on
-~ silica gel (EA/HEP 1:B) yielded 456 mg of the title compound as a white solid.
LC/MS (method LC4): m/z = 286

Step 4: 2-Chioro-5-methoxy-1-phenyl-1H-indole-3-carboxylic acid

25  The compound of step 3 (456 mg, 1.59 mmol) was dissolved in tert-butanol (15 mi)
and 2-methyl-2-butene (3 mi), and a solution of sodium chiorite (1.32 g, 14.6 mmol)
and sodium dihydrogenphosphate (1.32 g, 11.0 mmol) in water (6 mi) was added.
The reaction mixture was stirred at room temperature for 48 h and afterwards at
80 °C for 2.5 h. The mixture was diluted with water and extracted with EA. The

30  organic layer was dried over sodium sulfate, filtered and the solvent was removed
under reduced pressure to give 602 mg of the crude title compound.
LC/MS {method LC4): m/z = 302



47 0 3-fluoro-2-methyl- 4-fluoro- 6-methoxy 1.43 477.19 LC1 (1) phenyl phenyl 480
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Step 5: 4-(2-Chioro-5-methoxy-1-phenyl-1H-indole-3-carbonyl)-piperazine-1-
carboxylic acid tert-buty! ester

To a solution of 602 mg (1.99 mmol) of the compound of step 4, tert-butyl 1-
piperazinecarboxylate (372 mg, 1.99 mmo!)', EDC (421 mg, 2.19 mmol) and HOAT
(312 mg, 2.29 mmol} in DMF (5 ml) was added NMM (0.66 ml, 5.98 mmol), and the
reaction mixture was stirred at room temperature overnight. The mixture was
quenched with water and extracted with EA. The organic layer was separated, dried
over sodium sulfate, filtered and evaporated to give 830 mg of the title compound.
LC/MS (method LC4): miz = 470

Step 6: 4—[2-(3—FIuoro-2-methyl~benzyl)—5~methoxy-1-phenyi-1 H-indole-3-carbonyl}-
piperazine-1-carboxytic acid tert-butyl ester

To a suspension of zinc (322 mg, 4.92 mmol) in dry THF (770 pl) in a dry flask under
argon was added 1,2-dibromoethane (10.6 ul, 0.123 mmol). The mixture was heated
three times to reflux with a heat-gun. After 5 min the flask was placed in an ice bath
and a solution of 3-fluoro-2-methy!-benzylbromide (500 mg, 2.46 mmol) in dry THF
(1.5 mi) was added slowly, so that the temperature remained at 0 °C. The mixture
was stirred at 0 °C for 3 h. The cooled suspehsion was added dropwise to a
precooled solution (-78 °C) of B-OM-8-BBN (2.45 ml, 2.45 mmol, 1 M in hexane). The
mixture was then stirred at room temperature for 30 min. DMF (7 ml) was added,
followed by the compoﬁnd of step 5 (115 mg, 245 pmol), palladium(ll) acetate (5.49
mg, 24.5 ymol) and S-PHOS (20.1 mg, 48.9 pymol). The reaction mixture was stirred
at 100 °C for 2 h. The cooled mixture was quenched with water and exiracted with *
EA. The organic layer was separated, dried over sodium sulfate, filtered, and
evaporated under reduced pressure. The residue was purified by preparative HPLC.
The eluate was lyophilized overnight to give 72 mg of the titie compound.

LC/MS (method LC4): m/z = 558

Step 7: [2-(3-Fluoro-2-methyl-benzyl)-5-methoxy-1-phenyl-1H-indol-3-yl}-piperazin-1-

yi-methanone



LC3 (2) phenyl phenyl - 49 CH2 3-fluoro-2-methyl- phenyl 5-hydroxy 1.35 443.20 LC1 (2) phenyl
50 - _
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To a solution of the compound of step 6 {(72.0 mg, 128 umol) in DCM (8 mi) was

added TFA (2 mi), and the reaction mixture was stirred at room temperature for 2 h.

The solvents were évaporated. The solid was dissolved in MOH and water and

lyophilized to give the title compound in the form of the [2-(3-fluoro-2-methyl-benzyl)-
5  5-methoxy-1-phenyi-1H-indol-3-yi]-piperazin-1-yl-methanone trifluoroacetic acid salt

as a white solid. Yield: 70.0 mg.

LC/MS {method LC2): m/z = 457.22; Rt = 1.65 min

TH-NMR: 3 (ppm) = 1.84 (s, 3H), 2.91 (br s, 2H), 3.21 (br s, 2H), 3.52 (br s, 2H), 3.73

(br s, 2H), 3.80 (s, 3H), 4.11 (s, 2H), 6.63 (d, 1H), 6.81 (dd, 1H)}, 6.88-6.92 (m, 2H},

10 6.99(q, 1H), 7.04 (d, 1H), 7.27 (dd, 2H), 7.48-7.52 (m, 3H), 8.78 (br s, 2H)

Example 14
[2-(3-Fluoro-2-methyl-benzyl)-1-(4-fluoro-phenyl)-6-methoxy-1H-indol-3-yl]-piperazin-
1 -yl-méthanone

15

Step 1: 1-(4-Fluoro-phenyl)-6-methoxy-1,3-dihydro-indol-2-one

To a mixture of 6-methoxy-1,3-dihydro-indol-2-one (500 mg, 3.06 mmol), copper(l)
20  iodide (58.3 mg, 306 pmol), N,N’-dimethylethylenediamine {65.3 i, 613 pmol) and

potassium carbonate (832 mg, 6.74 mmol) in ACN (7 ml) was added 4-

fiuoroiodobenzene (474 W, 3.68 mmol). The reaction mixture was stirred for 3 h at

120 °C in a microwave reactor. The mixture was guenched with water and extracted

with EA. The organic layer was separated, dried over sodiumn sulfate, filtered and



CH2 3-fluoro-2-methyl- phenyl 6-hydroxy 1.29 443.20 LC1 (2) phenyl 510 5-fluoro-2-methyl-
phenyl 5-hydroxy 1.32 445.18 LC1 (2) phenyl
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evaporated. The residue was purified by silica gel chromatography (EA/HEP 1:4).
510 mg of the title compound were obtained.
LC/MS (method LC4): m/z = 258

5  Step 2: 2-Chloro-1-(4-fluoro-phenyl)-6-methoxy-1H-indole-3-carbaldehyde
From the compound of step 1 (505 mg, 1.96 mmol), the title compound was prepared
analogously as described in example 13, step 3. Yield: 2868 mg.
LC/MS (method LC4): miz = 304

10 Step 3: 2-Chioro-1-(4-fluoro-phenyl)-6-methoxy-1H-indole-3-carboxylic acid
From the compound of step 2 (286 mg, 942 umol), the fitle compound was prepared
analogously as described in-example 13, step 4. Yield: 325 mg of crude product.
LC/MS (method LC4): m/z = 320

15 Step 4: 4-{2-Chloro-1-{4-fluoro-phenyl}-6-methoxy-1H-indole-3-carbonyl]-piperazine-
1-carboxylic acid tert-butyl ester
From the compound of step 3 (325 mg, 1.02 mmol), the title compound was prepared
analogously as described in example 13, step 5. Yield: 479 mg.
LC/MS (method LC4): m/z = 488
20 : _
Step 5. 4-{2-(3-Fluoro-2-methyl-benzyl)-1-(4-fluoro-phenyl)-6-methoxy-1H-indole-3-
carbonyl}-piperazine-1-carboxylic acid tert-butyi ester
From the compound of step 4 (80.0 mg, 164 pmol), the title compound was prepared
analogously as described in example 13, step 6. Yield: 48 mg.
25  LC/MS (method LC4): m/z = 576

Step 6: [2-(3-Fluoro-2-methyl-benzy!)-1-(4-flucro-phenyl)-6-methoxy-1H-indol-3-yl}-

piperazin-1-yl-methanone

From the compound of step 5 (49.0 mg, 85,1 pumol), the title compound was prepared
30  analogously as described in example 13, step 7, and obtained in the form of the [2-

(3-fluoro-2-methyl-benzyl)-1 ~(4-fluoro-phenyl)-S-methoxy—'I H-indol-3-yl]-piperazin-1-

yi-methanone triflucroacetic acid salt. Yield: 46 mg.



52 0 5-fluoro-2-methyl- phenyl 5,6-dimethoxy 1.38 489.21 LC1 (1) phenyl 53 0 5-fluoro-2-methyl-
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LC/MS (method LC1): m/z = 475.21; Rt = 1.44 min

TH-NMR: & (ppm) = 1.86 (s, 3H), 2.94 (br s, 2H), 3.18 (br s, 2H), 3.57 (br s, 2H), 3.66
(s, 3H), 3.70 (br s, 2H), 4.07 (s, 2H), 6.43 (d, 1H), 6.61 (d, 1H), 6.86 (dd, 1H), 6.90 (t,
1H), 6.98 (g, 1H), 7.31-7.33 (m, 4H), 7.50 (d, 1H), 8.78 (br d, 2H)

Example 15
[1-[2-(2-Methoxy-ethoxy)-phenyl}-2-(2-methyl-benzyl)-1H-indol-3-yl]-piperazin-1 -yi-

methancne

Step 1: 1-lodo-2-(2-methoxy-ethoxy)-benzene

To a mixture of 2-iodophenol (5.00 g, 22.7 mmol) and potassium carbonate (4.71 g,
34.1 mmol) in ACN (7 ml) was added 2-bromoethyl methyl ether (3.79 g, 27.3 mmol).
The reaction mixture was stirred for 2 h at 110 °C in a microwave reactor. The cooled
mixture was quenched with water and extracted with EA. The organic layer was
separated, washed with brine, dried over sodium sulfate, filtered, and evaporated
under reduced pressure. The residue was purified by silica gel chromatography
(EA/HEP 1:4). 4.59 g of the title compound were obtained.

LC/MS (method LC4): miz = 288

Step 2: 2-(2-methoxy-ethoxy)-phenylboronic acid

To a solution of the compound of step 1 (2.20 g, 7.91 mmol) in toluene (20 ml) and
THF (4 mi) was added triisopropyl borate (2.19 ml, 9.49 mmol), and the mixture was
cooled to -78 °C. n-Butyllithium (3.79 mi, 9.49 mmol, 2.5 M in hexane) was added
dropwise and the reaction mixture was stirred at -78 °C for 1.5 h. The cooling bath



1.50 507.10 LC1 (2) phenyl . 540 5-fluoro-2-methyl- phenyl 6-methoxy 1.40 459.20 LC1 (2) phenyl
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was removed and the reaction mixture was allowed to warm to -20 °C. Then 2 N
hydrochioric acid (7 ml) was added. When the mixture had reached room
temperature, water and EA were added. The organic layer was separated, dried over
sodium sulfate, filtered and evaporated in vacuo. The residue was purified by silica

5  gel chromatography (EA/HEP 1:4). 766 mg of the title compound were obtained.
LC/MS (method LC4): m/z =179

Step 3: 2-Chioro-1-[2-(2-methoxy-ethoxy)-phenyi}-1H-indole-3-carbaldehyde

To a suspension of 500 mg pulverized molecular sieves (4 A), the compound of step
10 2 (761 mg, 3.88 mmol), 2-chioro-1H-indole-3-carbaldehyde (465 mg, 2.59 mmol} and

copper(ll) acetate (840 mg, 5.18 mmol) in DCM (20 mi) was added pyridine (0.42 mi,

5.18 mmol) and friethylamine (0.72 ml, 5.18 mmol). The reaction mixture was stirred

at room temperature for one week. The mixture was diluted with water and extracted

with DCM. The organic layer was separated, dried over sodium Su!fate, filtered and
15  evaporated under reduced pressure. The residue was purified by preparative HPLC.

The eluate was lyophilized overnight to give 56 mg of the title compound.

LC/MS (method LC4): miz = 330

Step 4: 2-Chloro-1-{2-(2-methoxy-ethoxy)-phenyl}-1H-indole-3-carboxylic acid

20  From the compound of step 3 (100 mg, 303 pmmol), the title compound was
prepared analogously as described in example 13, step 4. Yield: 150 mg of crude
product. _
LC/MS (method LC4): m/z = 328

25  Step 5: 4-{2-Chioro-1-{2-(2-methoxy-ethoxy)-phenyl}-1H-indole-3-carbonyl}-
piperazine-1-carboxyiic acid tert-butyl ester
From the compound of step 4 (150 mg, 434 umol), the title compound was prepared
analogously as described in example 13, step 5. Yield: 207 mg.

. LC/MS (method LC4): m/z = 514

30
Step 6: 4-[1-[2-(2-Methoxy-ethoxy)-phenyl}-2-(2-methyl-benzyl}-1H-indole-3-
carbonyl}-piperazine-1-carboxylic acid tert-butyl ester |



55 CH2 3-fluoro-2-methyl- phenyl 4-methyl, 1.46 471.23 LC1 (2) phenyl 5-methoxy 56 CH2
3-fluoro-2-methyl- phenyl 4-methyl, 1.31 457.22 LC1 (2)
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A solution of 2-methylbenzylzinc chloride (1.95 ml, 973 umol, 0.5 M in THF) was
added dropwise at -78 °C to a solution of B-OM-9-BBN (0.97 ml, 873 ymol, 1 M in
hexané). The cooling bath was removed and the mixture was stirred at room
temperature for 30 min. DMF (2 ml) was added, followed by the compound of step 5
(50 mg, 97.3 umol), paltadium(ll) acetate (2.18 mg, 9.73 umol) and S-PHOS (7.99
mg, 19.5 umol). The reaction mixture was heated to 100 °C and stirred for 4 h. The
mixture was diluted with water and extracted with EA. The organic layer was
separated, dried over sodium sulfate, filtered and evaporated under reduced
pressure. The residue was purified by preparative HPLC. The eluate was lyophilized
overnight to give 14 mg of the title compound.

LC/MS (method LC4): m/z = 584

Step 7: [1-[2-(2-Methoxy-ethoxy)-phenyl]-2-(2-methyl-benzyl)-1H-indol-3-yl}-
piperazin-1-yl-methanone

From the compound of step 6 (11.0 mg, 18.8 umol), the titie compound was prepared
analogously as described in example 13, step 7, and obtained in the form of the [1-
[2<(2-methoxy-ethoxy)-phenyl}-2-(2-methyl-benzyl)-1H-indol-3-yi}-piperazin-1-yl-
methanone triflucroacetic acid salt. Yield: 17 mg.

LC/MS (method LC1): m/z = 483.25; Rt = 1.40 min

"H-NMR: & (ppm) = 1.92 (s, 3H), 2.88 (br s, 2H), 3.04 (s, 3H), 3.17 {br s, 2H), 3.68 (br
s, 2H), 3.90 (br d, 1H), 3.84-3.98 (m, 1H), 4.01-4.06 (m, 1H), 4.12 (br d, 1H), 6.79 (d,
1H), 6.86 (d, 1H), 6.91-7.03 (m, 4H), 7.10-7.18 (m, 3H), 7.22 (d, 1H), 7.44-7.48 (m,
1H), 7.56 (d, 1H), 8.75 (br d, 2H)

Exampie 16
[2-(3-Fluoro-2-methyl-benzyl)-1-phenyl-1H-indol-3-yl}-piperazin-1-yl-methanone
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Step 1: 4-(2-Chloro-1-phenyl-1H-indole-3-carbonyl)-piperazine-1-carboxylic acid tert-
butyl ester

The title compound was prepared from 2-chloro-1-phenyl-1H-indole-3-carboxylic acid
(cf. CA 1079739) (3.00 g, 11.0 mmol) analogously as described in example 13, step
5. After purification by silica gel chromatography (EA/HEP 1:3), 4.51 g of the title
compound were obtained.

LC/MS (method LC4): miz = 440

Step 2: 4-[2-(3-Fluoro-2-methyl-benzyl)-1-phenyl-1H-indole-3-carbonyl}-piperazine-1-
carboxylic acid tert-butyl ester

From the compound of step 1 (150 mg, 0.34 mmol), the title compound was prepared
analogously as described in example 13, step 6. Yield: 126 mg.

LC/MS (method LC4): m/z = 528

Step 3: [2-(3-Flucro-2-methyl-benzyl)-1-phenyl-1H-indol-3-yl]-piperazin-1-yl-
methanone

From the compound of step 2 (126 mg, 239 umol}, the titie compound was prepared
analogously as described in example 13, step 7, and obtained in the form of the [2-
(3-fluoro-2-methyl-benzyl)-1-phenyl-1H-indo!-3-yl]-piperazin-1-yl-methanone
trifluoroacetic acid salt. Yield: 130 mg.

LCMMS (method LC1): miz = 427.21; Rt = 1.47 min

'H-NMR: 5 (ppm) = 1.84 (s, 3H), 2.91 (br s, 2H), 3.20 (br s, 2H), 4.13 (s, 2H), 6.65 (d,
1H), 6.80 {t, 1H), 6.96-7.01 (m, 2H), 7.17 (1, 1H), 7.22 (1, 1H), 7.27-7.29 (m, 2H),

- 7.48-7.52 (m, 3H), 7.61 (d, 2H), 8.78 (br d, 2H)
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Example 17
[2-(2-Chloro-6-fluoro-benzyl)-1-phenyl-1H-indol-3-yl}-piperazin-1-yl-methanone

Step 1: 4-[2-(2-Chioro-6-flucro-benzyl}-1-phenyl-1H-indole-3-carbonyl}-piperazine-1-
carboxylic acid tert-butyl ester

A solution of 500 mg (1.14 mmol) of the compound of example 16, step 1, in THF (8
mi) was cooled to -78 °C with an acetone/dry ice bath. Within 10 min a solution of n-
butyilithium (0.55 mi, 1.36 fnmo[, 2.5 M in hexane) was added followed by 0.36 mi
(2.27 mmol) of 2-chloro-6-fluoro-benzyl bromide. The cooling bath was removed and
the reaction mixture was allowed to warm up slowly to room temperature and stirred
overnight. The mixture was quenched with water and extracted with EA. The organic
iayer was separated, dried over sodium sulfate, filtered, and evaporated under
reduced pressure. The residue was purified by preparative HPLC. The eluate was
lyophilized overnight to give 216 mg of the title compound. |

LC/MS (method LC4): m/z = 549

Step 2: [2-(2-Chioro-8-fluoro-benzyl)-1-phenyl-1H-indol-3-yi}-piperazin-1-yl-
methanone o

From the compound of step 1 (216 mg, 394 pmol), the title compound was prepared
analogously as described in example 13, step 7, and obtained in the form of the [2-
(2-chloro-6-fluoro-benzyl)-1-phenyl-1H-indol-3-yl]-piperazin-1-yl-methanone
trifluoroacetic acid salt. Yield: 217 mg.

LC/MS (method LC2): m/z = 447.15, Rt = 1.60 min



| 5-fluoro-methyl- phenyl 6-bromo 3.09 507.10 LC6 (2) phenyl 59 0 5-fluoro-methyl- phenyl 5-cyano
2.76 454.18 LC8 (2) phenyl
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'H-NMR: 5 (ppm) = 2.89 (br s, 2H), 3.15 (br s, 2H), 3.68 (br s, 2H), 4.21 (br 5, 2H),

6.98 (dd, 1H), 7.02-7.07 (m, 1H), 7.12-7.27 (m, 4H), 7.41 (br d, 2H), 7.53-7.59 (m,
4H), 8.85 (br s, 2H)

5 Example 18
[2-(5-Fluoro-2-methyl-benzyi)-1-phenyl-1H-indol-3-yl}-piperazin-1-yl-methanone

10  Step 1: 4-[2-(5-Fluoro-2-methyl-benzyl)-1 -phenyl-1 H-indole-3-carbonyi]-piperazine-1-
carboxylic acid tert-buty! ester
From the compound of example 16, step 1, (150 mg, 341 pmol) the title cémpound
was prepared analogously as described in example 17, step 1, using 5-fluoro-2-
methylbenzyl bromide. Yield: 8 mg.

15 LC/MS (method LC4): m/z = 528

Step 2: [2-(5-Fluoro-2-methyl-benzyl)-1-phenyl-1H-indol-3-yl}-piperazin-1-yl-

methanone

From the compound of step 1 (8 mg, 17.1 pmel}, the title compound was prepared
20  analogously as described in example 13, step 7, and obtained in the form of the [2-

(5-fluoro-2-methyl-benzyl)-1-phenyl-1H-indol-3-yl}-piperazin-1-yl-methanone |

trifluoroacetic acid salt. Yield: 8 mg.

LC/M_S (method LC1): m/z = 427.21; Rt = 1.47 min



60 CH2 2-chloro-6-fluoro- phenyl 5-hydroxy 2.60 463.15 LC5 (1) phenyl 61 CH2 2-fluoro-6-methyl-
phenyl 5-hydroxy 2.60 _
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H-NMR: & (ppm) = 1.87 (s, 3H), 2.95 (br s, 2H), 3.22 (br s, 2H), 3.58 (br s, 2H), 3.74
(brs, 2H), 4.08 (s, 2H), 6.60 (dd, 1H), 6.84 (dt, 1H), 6.98-7.03 (m, 2H), 7.16-7.29 (m,
4H), 7.50-7.52 (m, 3H), 7.62 (d, 1H), 8.80 (br d, 2H)

5 Example 19
[2-(2-Chloro-5-fluoro-benzyl)-1-phenyl-1H-indol-3-yi}-piperazin-1-yl-methanone

10 Step 1: 4-{2-(2-Chloro-5-fluoro-benzyl)-1-phenyl-1H-indole-3-carbonyl]-piperazine-1-
carboxylic acid {ert-butyl ester _ |
To a suspension of zinc (176 mg, 2.68 mmol) in dry THF (1 mi) in a dry flask under
argon was added 1,2-dibromoethane (5.79 pl, 67.2 ymoi). The mixture was heated
three times to reflux with a heat-gun. After 5 min the flask was placed in an ice bath

15 and a solution of 2-chioro-5-fluoro-benzylbromide (182 pi, 1.34 mmol) in dry THF (1.5
mi) was added slowly, so that the temperature remained at 0 °C. The mixture was
stirred at 0 °C for 3 h. Then the cooled suspension was added dropwise to a
precooled solution (0 °C) of the compound of example 16, step 1 (58.0 mg, 134
pmol), nickel acetyiacetonate (3.44 mg, 13.4 umol) and tetrabutylammonium iodide

20 (149 mg, 402 pmol) in THF (4 mi) and NMP (2 ml). The reaction mixture was stirred
at 0 °C for 3h and then at room temperature for 48 h. The mixture was quenched with
water and extracted with EA. The organic layer was separated, dried over sodium
sulfate, filtered, and evaporated under reduced pressure. The residue was purified by
preparative HPLC. The eluate was lyophilized overnight to give 17 mg of the title

25  compound.



443.20 LC5 (1) phenyl- 62 CH2 3-fluoro-2-methyl- phenyl 5-hydroxy, 3.19 565.25 LC5 (1) phenyl
6-(3-fluoro-2- methyl-benzyl)
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LC/MS (method LC4): m/z = 549

Step 2: [2-(2-Chloro-5-fluoro-benzyl)-1-phenyl-1H-indol-3-yl}-piperazin-1-yl-
methanone '

5  From the compound of step 1 (17 mg, 31 pmol), the title compound was prepared
analogously as described in example 13, step 7, and obtained in the form of the [2-
(2-chloro-5-fluoro-benzyl)-1-phenyl-1H-indol-3-yl}-piperazin-1 -yl-methanone
trifluoroacetic acid salt. Yield: 16 mg.

LC/MS (method LC1): m/z = 447.15; Rt = 1.46 min

10 'H-NMR: & (ppm) = 3.02 (br s, 2H), 3.22 (br s, 2H), 3.57 (br s, 2H), 3.75 (br s, 2H),
4.22 (s, 2H), 6.80 (dd, 1H), 7.00 (d, 1H), 7.05 (dt, 1H), 7.17-7.25 (m, 2H), 7.28-7.33
(m, 3H), 7.50-7.55 (m, 3H), 7.63 {(d, 1H), 8.81 {(br d, 2H)

Example 20
15 [2-(3-Fluoro-2-methyl-benzyl)-5-hydroxy-1-phenyl-1H-indol-3-yl]-piperazin-1-yl-

methanone

20 A solution of boron tribromide (87.5 ul, 87.5 umol, 1 M in DCM) was added dropwise
at -78 °C to a solution of the compound of exampie 13 (25.0 mg, 43.7 ymol) in DCM
(1 ml). The cooling bath was removed and the mixture was stirred at room
température overnight. The solvent was evaporated and the resulting solid was
purified by preparative HPLC. The eluate was lyophilized overnight to give the title

25  compound in the form of the [2-(3-fluoro-2-methyl-benzyl)-5-hydroxy-1-phenyi-1H-
indol-3-yl}-piperazin-1-yl-methanone trifiluoroacetic acid salt. Yield: 9 mg.



63 CH2 3-fluoro-2-methyl- phenyl 6-methanesul- 1.13 506.20 LC4 (2) phenyl fonyl 640
5-fluoro-2-methyl- phenyl 5-hydroxy, 2.78 479.14 LC5 (1)

10

15

20
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LC/MS (method LC1): m/z = 443.20; Rt = 1.37 min

'H-NMR: & (ppm) = 1.84 (s, 3H), 2.90 {br s, 2H), 3.17 (br s, 2H), 3.58 (br s, 2H), 3.68
(br s, 2H), 4.10 (s, 2H), 6.62 (d, 1H), 6.67 (dd, 1H), 6.81 {d, 1H), 6.87-8.92 (m, 2H),
6.98 {q, 2H), 7.25 (d, 2H), 7.46-7.51 (m, 3H), 8.81 (brd, 2H), 2.10 (s, 1H)

Exampie 21
[2-(3-Fluoro-2-methyl-benzyl)-1-(4-fluoro-phenyl)-6-hydroxy-1H-indol-3-yl}-piperazin-
1-yl-methanone

A solution of boron tribromide (153 ul, 153 pmoi, 1 M in DCM) was added dropwise
at -78 °C to a solution of the compound of example 14 (30.0 mg, 50.9 ymol) in DCM
(1 ml). The cooling bath was removed and the reaction mixture was stirred at room
temperature overnight. The mixture was again cooled to -78 °C and boron tribromide
was added (153 pl, 153 pmol, 1 M in DCM). The reaction mixture was stirred at room
temperature for 3 h. Then the solvent was evaporated and the resulting solid was
purified by silica gel chromatography (DCM/MOH 10:1 + 2 % aqueous ammonia).
The eluate was evaporated, the residue dissoived in a small quantity of MOH, mixed
with hydrochloric acid (0.1 M) and lyophilized overnight {o give 18.0 mg of the title
compound in the form of the [2-(3-fluoro-2-methyl-benzyl}-1-(4-fluoro-phenyl)-6-
hydroxy-1H-indol-3-yi}-piperazin-1-yl-methanone hydrochioride.

LC/MS {method LC3): m/z = 461.19; Rt = 1.46 min



phenyl 6-chloro 65 0 5-fluoro-2-methyl- phenyl 6-carbamoyl 2.54 472.19 LC6 (2) phenyl
5-fluoro-2-methyl- phenyl
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"H-NMR: 5 (ppm) = 1.86 (s, 3H), 3.93 (br s, 2H), 3.16 (br s, 2H), 3.62 (br s, 2H), 3.71
(brs, 2H), 4.06 (s, 2H), 6.31 (d, 1H), 6.61 (d, 1H); 6.72 (dd, 1H), 6.89 (t, 1H), 6.98 (g,
1H), 7.28-7.32 (m, 4H), 7.38 (d, 1H), 9.12 (br s, 2H), 9.21 (s, 1H)

5 Example 22
[1-Cyclohex-2-enyl-2-(5-flucro-2-methyl-phenoxy)-1H-indol-3-yl}-piperazin-1-yl-

methanone

O £ N
N  NH
p—y

\
N O CH,
o}

Step 1: 2-Chloro-1-cyclohex-2-enyl-1H-indole-3-carbaldehyde
To a solution of 2-chloro-1H-indole-3-carbaldehyde (2.00 g, 11.1 mmol) in DMF (15
mi) was added sodium hydride (468 mg, 11.7 mmol, 60 % dispersion in mineral oil).

10

Under an argon atmosphere, the suspension was stirred at 40 °C for 20 min and then

15  allowed fo cool to room temperature. After the addition of 3-bromocyclohexene (2.56
ml, 22.3 mmol} the reaction mixture was stirred at room temperature for 1 h. The
mixture was then quenched with water and extracted with EA. The organic layer was
separated, dried over sodium sulfate, filtered and evaporated. The residue was and
purified by silica gel chromatography (EA/HEP 1:10). 1.13 g of the title compound

20  were obtained.

LC/MS (method LC4): m/z = 260

Step 2: 2-Chioro-1-cyclohex-2-enyl-1H-indole-3-carboxylic acid
From the compound of step 1 {1.13 g, 4.35 mmol), the title compound was prepared

25  analogously as described in example 7, step 3. Yield: 1.61 g of crude product.

660



6-(2-dimethyl- 2.40 516.25 LC6 (3) phenyl amino- ethoxy) 67 CH2 2-chloro-6-methyl- phenyl
5-hydroxy 2.90 459.17 LC8 (1) phenyl :
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LC/MS (method LC4): miz = 276

Step 3: 4-(2-Chioro-1-cyciohex-2-enyl-1H-indole-3-carbonyl}-piperazine-1-carboxylic
acid tert-butyl ester |

From the crude compound of step 2 (1.61 g), the title compound was prepared
analogously as described in example 1, step 1. Yield: 738 mg.

LC/MS (method LC4). m/z = 444

Step 4: 4-[1-Cyclohex-2-enyl-2-(5-fluoro-2-methyl-phenoxy)-1H-indole-3-carbonyl]-
piperazine-1-carboxylic-acid {ert-butyl ester

From the compound of step 3 (170 mg, 1.35 mmol), the titte compound was prepared
as described in example 1, step 2. The mixture was quenched with water and
extracted with EA. The organic layer was separated, dried over sodium sulfate,
filtered and evaporated under reduced pressure. The residue was purified by silica
gel chromatography (EA/HEP). Yield: 108 mg.

LC/MS (method LC4): miz = 534

Step 5: [1-Cyclohex-2-enyl-2-(5-fluoro-2-methyl-phenoxy)-1H-indol-3-yl]l-piperazin-1-
yl-methanone

The compound of step 4 (42.0 mg, 78.7 umol) was reacted analogously as described
in example 1, step 3. The obtained solid was purified by preparative HPLC, the
eluate lyophilized overnight, the residue dissoived in a small quantity of MOH, mixed
with hydrochioric acid (0.1 M) and lyophilized overnight. 24.0 mg of the title
compound were abtained in the form of the [1-cyclohex-2-enyl-2-(5-fluoro-2-methyl-
phenoxy)-1H-indol-3-yl]-piperazin-1-yl-methanone hydrochloride.

LC/MS (method LC5): miz = 433.22; Rt = 2.11 min

"H-NMR: & (ppm) = 1.68-1.76 (m, 1H), 1.85-1.88 (m, 1H), 1.93-1.97 (m, 1H), 2.01-
2.18 {m, 3H), 2.32 (S, 3H), 2.94 (br s, 4H), 3.59 (br s, 4H), 5.15 (br s, 1H}, 5.71 (q,
1H), 5.93-5.97 (m, 1H), 6.66 (dd, 1H), 6.89 (dt, 1H), 7.16-7.22 (m, 2H}, 7.33 (1, 1H),
7.53-7.59 (m, 2H), 9.04 (br d, 2H)

Example 23



68 0 2,6-dimethyl-phenyl phenyl 5-hydroxy, 3.70 475.17 LC9 (1) - 6-chloro = WO
2009/095163PCT/EP2009/000281 109 Ex- A R2 R3 Substituents

10

15

20
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[1-Cyclohexy!l-2-(5-fluoro-2-methyi-phenoxy)-1H-indol-3-yll-piperazin-1-yl-methanone

e,
5P

Step 1: 4-[1-Cyclohexyl-2-(5-fluoro-2-methyl-phenoxy)-1H-indole-3-carbonyll-
piperazine-1-carboxylic acid tert-butyl ester

The compound of example 22, step 4 (66.0 mg, 124 pmol) was dissolved in ethanol
(5 mi), and palladium on activated carbon (20 mg, 10 %) was added. The mixture
was hydrogenated overnight at room temperature and a hydrogen pressure of 4.5
bar. The mixture was filtered over celite and evaporated under reduced pressure to
give 65.0 mg of the crude titie compound.

LC/MS (method LC4): miz = 536

Step 2: {1-Cyclohexyl-2-{5-fluoro-2-methyl-phenoxy)-1H-indol-3-yl}-piperazin-1-yl-
methanone

The compound of step 1 (65.0 mg, 121 umol) Was reacted analogously as described
in example 1, step 3. The obtained solid was purified by preparative HPLC, the
eluate lyophilized overnight, the residue dissolved in a small quantity of MOH, mixed
with hydrochloric acid (0.1 M) and lyophilized overnight. 43.6 mg of the title
compound were obtained in the form of the [1-cyclohexyl-2-(5-fluoro-2-methyi-
phenoxy)-1H-indol-3-yi}-piperazin-1-yl-methanone hydrochloride.

LCMMS (method LCB): mfz = 435.23; Rt = 3.04 min

'H-NMR (400 MHz): 8 (ppm) = 1.22 (br t, 1H), 1.40 (br g, 2H), 1.66 (brd, 1H), 1.83
{brt, 4H), 2.07 (br g, 2H), 2.36 (s, 3H), 2.92 (br s, 4H), 3.58 (br s, 4H), 4.34-4.41 (m,



Rt MS LC/MS ample no. R4 and their positions (min) (m/z) method 69 (1) 0 5-fluoro-2-methyl- phenyl
phenyl 6-carboxy 2.65 473.18 LC6 70 (1) 0 3-fluoro-2,6- dimethyl-phenyl phenyl 6-hydroxy
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1H), 6.66 (dd, 1H), 6.90 (dt, 1H), 7.15-7.24 (m, 2H), 7.35 (t, 1H), 7.51 (d, 1H), 7.71 (d,
1H), 9.11 (br s, 2H)

Example 24
5  (3-Hydroxymethyl-piperazin-1-yl)-(2-phenoxy-1-phenyl-1H-indol-3-yl)-methanone

o /_{‘OH
' N NH
O
é |

Step 1: 4-(2-Phenoxy-1-phenyl-1H-indole-3-carbonyl)-piperazine-1,2-dicarboxylic
10 acid 1-tert-butyl ester 2-methyl ester
The title compound was prepared from 2-phenoxy-1-phenyl-1H-indole-3-carboxylic
acid (420 mg, 1.28 mmol) analogously as described in example 1, step 1. Yield: 564
mg.
LC/MS (method LC4): m/z = 556
15
Step 2: (3-Hydroxymethyl-piperazin-1-yl)-(2-phenoxy-1-phenyl-1H-indol-3-yi}-
methanone _
The compound of step 1 (100 mg, 0.18 mmol) was dissolved in THF (3.6 mi), lithium
borohydride (11.8 mg, 0.54 mmol) was added, and the reaction was stirred at room
20 temperature for 2 h. The mixture was partitioned between a saturated ammonium
chloride solution and EA. The organic phase was washed with a saturated sodium
hydrogencarbonate solution and water, dried over sodium sulfaie and evaporated
under reduced pressure. The residue was dissolved in DCM (20 ml), TFA (& ml} was
added, and the mixture was stirred at room temperature for 1 h. The solvents were
25 evaporated and the obtained solid was purified by preparative HPLC. The eluate was



2.77 459.20 LC8 (1) Obtained in the form of the trifluoroacetic acid salt (2) Obtained in the form of the
hydrochloride (3) Obtained in the form of the dihydrochloride 5 Analogously as described in the

examples above thﬂ()e g%mpounds of the formula le listed in table 2 were %@B%rezgﬂéajgdmostitained in the
form of their‘ﬁl%l%?g?ogﬁleﬁc acid salt unless specified otherwise. The compounds can be named as

[2-(R20-0xy)-1-R30- 1H-indol-3-ylI-piperazin-l-yg ethanone in case the group A is O, or
[2-(R20-sulfanyl)- 101-R3-1H-indo1-3-y1]-piperazin-1-yl-methanone in case the group Ais S, or
methyl)-1-R30-1H-indo1-3-ylkpiperazin-1-yl-methanone in case the group A is CH2, allowing for

penzyl S e e e R B B o T B R R W e

compouhyigrottiierioanidi40¢! Bdsanddionbilized DRSHIHINGD MS ¢hile tityMSnetrstwere
obtained in the form of the (3-hydroxymethyl-piperazin-1-yl}-(2-phenoxy-1-phenyl-1H-
indoi-3-yl)-methanone hydrochloride.

5 LC/MS (method LC5): m/z = 427.19; Rt = 1.92 min

"H-NMR: 5 (ppm) = 2.80 (m, 1H), 3.03 (m, 2H), 3.20 (m, 2H), 3.52 (m, 1H), 3.59 (m,
1H), 4.17 (m, 2H), 4.95 (m, 1H), 6.96 {m, 2H), 7.07 (m, 1H), 7.19-7.31 (m, 5H), 7.47
{m, 1H), 7.50-7.58 (m, 4H), 7.68 (m, 1H)

10 Example 25
[2-(3-Fluoro-2-methyl-benzyl)-6-(2-hydroxy-ethoxy)-1-phenyi-1H-indol-3-yl}-piperazin-

1-yl-methanone

15
Step 1: 4-[6-(2-Benzyloxy-ethoxy)-2-(3-fluoro-2-methyl-benzyi)-1-phenyl-1H-indole-3-
carbonyl]- piperazine-1-carboxylic acid tert-butyl ester
The title compound was prepared analogously as described in example 12, step 1,
using benzyl Z-bromo-ethyl ether. Yield: 26 mg.

20  LC/MS (method LC4): miz = 678 |

Step 2: [2-(3-Fluoro-2-methyl-benzyl)-6-(2-hydroxy-ethoxy)-1-phenyl-1H-indol-3-yl}-

piperazin-1-yl-methanone

The compound of step 1 (20 mg, 30 pmol) was dissolved in ethanol (5 ml), palladium
25  on carbon (4 mg) was added, and the mixture was stirred under an atmosphere of

hydrogen at a pressure of 1.5 bar at room temperature for 3 h. The mixiure was



71 0 3-methyl-phenyl phenyl 1.37 411.19 LC1 72 0 3-fluoro-phenyl phenyl 1.35 415.17 LC1 73 0
4-fluoro-phenyl phenyl 1.35 415.17 LC1 74 0 2-fluoro-phenyl phenyl 1.35

WO .20(]9/095163 PCT/EP2009/600281
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filtered over a pad of celite and evaporated under reduced pressure. The residue was
dissolved in DCM (20 ml), TFA (5 ml) was added, and the mixture was stirred at room
temperature for 1 h. The solvents were evaporated and the obtained solid was |
purified by preparative HPLC. The eluate was lyophilized overnight, the residue

5 dissolved in a small quantity of MOH, mixed with hydrochloric acid (0.1 M) and
lyophilized overnight. 4 mg of the title compound were obtained in the form of the [2-
(3-fluoro-2-methyl-benzyl)-6-(2-hydroxy-ethoxy)-1-phenyl-1H-indol-3-yl}-piperazin-1-
yl-methanone hydrochloride.
LC/MS (method LC4): m/z = 488.20; Rt = 1.10 min

10 _
Example 26
2-(5-Fluoro-2-methyl-phenoxy)-1-phenyl-3-(piperazine-1-carbonyh-1H-indole-6-
carbonitrile
0 ! N
N- NH
\
NC
N O ECHS
15 F

Step 1. 4-(6-Bromo-2-chloro-1-phenyl-1H-indole-3-carbonyl}-piperazine-1-carboxylic

acid tert-butyl ester

The title compound was prepared analogously as described in example 13, steps 1
20 to 5, starting with 6-bromo-1H-indole, |

LC/MS (method LC4): m/z = 518.84; Rt = 1.95 min

Step 2: 4-{6-Bromo-2-(5-fluoro-2-methyl-phenoxy)-1-phenyl-1H-indole-3-carbonyl]-
piperazine-1-carboxylic acid tert-butyl ester

25  From the compound of step 1 (1 g, 1.93 mmol), the title compound was obtained
analogously as described in example 1, step 2. Yield: 700 mg.



415.17 LC1 75 CH2 phenyl phenyl 1.53 395.20 LC2 76 0 2-ethyl-phenyl phenyl 1.70 425 21LC2770
2-isopropyl-phenyl phenyl 1.50 439.23 LC1 78 0 2-methoxy-phenyl

WO 2009/095163 PCT/EP2009/006281
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LC/MS (method LC4): m/z = 609.20; Rt = 2.10 min

Step 3. 4-[6-Cyano-2-(5-fluoro-2-methyl-phenoxy)-1-phenyl-1H-indole-3-carbonyl}-
piperazine-1-carboxylic acid tert-butyl ester
5 A mixture of the compound of step 2 (350 mg, 0.58 mmol), zinc cyanide (135 mg,

1.156 mmol) and tetrakis(triphenylphosphin)palladium(0) (133 mg, 0.12 mmol) in DMF
(8 mi) was heated to 80 °C for 1 h. After cooling to room temperature, the mixture
was partitioned between water and EA and the agueous phase extracted with EA.
The combined organic layers were dried over sodium sulfate, filtered and

10 concentrated. The residue was purified by preparative HPLC and lyophilized
overnight. 157 mg of the title compound were obtained.
LC/MS (method LC4): m/z = 555
"H-NMR: & (ppm) = 1.40 (m, SH), 2.10 (m, 3H), 3.19 (m, 4H), 3.45 (m, 4H), 6.87 (m,
1H), 7.01 (m, 1H), 7.21 (m, 1H), 7.50-7.64 (m, 7TH), 7.72 (m, 1H)

15
Step 4. 2-(5-Fluoro-2-methyl-phenoxy)-1-phenyl-3-(piperazine-1-carbonyl)- 1H-indole-
6-carbonitrile
The compound of step 3 (20 mg, 36 pmol) was dissolved in DCM (6 mi), TFA (2 mi)
was added, and the mixture was stirred at room temperature for 1 h. The solvents

20  were evaporated. The residue was dissolved in a small quantity of MOH, mixed with
hydrochloric acid (0.1 M) and lyophilized overnight. 11 mg of the title compound were
obtained in the form of the 2-(5-fiuoro-2-methyl-phenoxy)-1-phenyl-3-(piperazine-1-
carbonyl)-1H-indole-8-carbonitrile hydrochloride.
LC/MS (method LCB): miz = 454 18; Rt = 2.73 min

25  "H-NMR: § (ppm) = 2.13 (m, 3H), 2.99 (m, 4H), 3.68 (m, 4H), 6.88 (m, 1H), 6.98 (m,
1H), 7.21 (m, 1H), 7.52 (m, 1H}, 7.56-7.67 (m, SH), 7.80 (m, 1H)

Example 27
2-(5-Fluoro-2-methyl-phenoxy)-1-phenyi-3-(piperazine-1-carbonyl}- 1H-indole-6-
30  carboxylic acid methyl ester '



phenyl 1.32 427.19 LC1 79 0 2,6-dimethyl-phenyl phenyl 1.42 425.21 LC2 80 0 2-chloro-phenyl phenyl -
1.31 431.14 LC1 81 CH2 2-methyl-phenyl phenyl 1.24 410.25 LC4 82

WO 2009/095163 ' PCT/ERZOOG/000281
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CH,O ./

0 N\ © CH3
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Step 1. 3»(4-tértmButoxycarbony!»»piperazine—1-carbon.yi)~2~(5-ﬂuor_o-z-methyl-
phenoxy)-1-phenyl- 1H-indole-6-carboxylic acid methyl ester
5 A mixture of the compound of example 26, step 2, (100 mg, 0.16 mmol),

triethylamine (166 mg, 1.6 mmotl), 1,3-bis{diphenyiphosphino)propane (7.4 mg, 18
pmol) and palladium(ll) acetate (3.7 mg, 16 pymol) in DMF (8 ml) and MOH (2 mi) was
heated to 120 °C for 2 h under an atmosphere of carbon monoxide. After cooling o
room temperature, the mixture was partitioned between water and EA. The aqueous

10  phase was extracted with EA. The combined organic layers were dried over sodium
sulfate, filtered, and concentrated. The residue was purified by silica gel
chromatography (EA/HEP). 30 mg of the titlie compound were obtained.
LC/MS (method LC4): m/z = 588

156  Step 2: 2-(5-Fluoro-2-methyl-phenoxy)-1-phenyl-3-(piperazine-1-carbonyl)-1H-indole-
B-carboxylic acid methyl ester
From the compound of step 1 (10 mg, 17 pmol), the title compound was prepared
analogously as described in example 26, step 4, and obtained in the form of the 2-(5-
fluoro-2-methyl-phenoxy)-1-phenyi-3-(piperazine-1-carbonyl}- 1H-indole-6-carboxylic
20 acid methyl ester hydrochloride. Yield: 8.8 mg.
LC/AMS {method LC7}: miz =487.19; Rt = 1.50 min
'H-NMR: 5 (ppm) = 1.12 (m, 3H), 2.99 (m, 4H), 3.70 (m, 4H), 3.82 (m, 3H), 6.87 (m,
1H), 6.97 (m, 1H), 7.21 (m, 1H), 7.55 (m, 1H), 7.58-7.64 (m, 4H), 7.73 (m, 2H)}, 7.87
(m, 1H)
25



CH2 2-fluoro-phenyl phenyl 1.23 414.20 LC4 83 CH2 3-methyl-phenyl phenyl 1.40 409.22 LC1 84 0
3-trifluoromethyl-phenyl phenyl 1.57 465.17 LC3 85 0 3-chloro-phenyl phenyl 1.24 432.20

10

15

20

25
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Example 28
2—(5-FIuoro-2-methy1~phenoky)—1 -phenyl-3-(piperazine-1-carbonyi)-1 H-indole-6-
carboxylic acid

A
HO ./

\
y o fH
O

The compound of example 27, step 1 (18 mg, 30.6 ymol) was dissolved in MOH

(1 mi), a 2 N sodium hydroxide solution ( 300 pl) was added, and the mixture was
stirred at 40 °C for 3 h. The mixture was diluted with EA and washed with a saturated
solution of ammonium chioride. The organic layer was dried over sodium sulfate and
concentrated. The residue was dissolved in DCM (1 ml), TFA (0.3 ml} was added,
and the mixture was stirred at room temperature for 1 h. The solvents were
evaporated and the obtained solid residue was purified by preparative HPLC. The
eluate was lyophilized overnight. The residue was dissolved in a small quantity of
MOH, mixed with hydrochloric acid (0.1 M) and lyophilized overnight. 3.6 mg of the
title compound were obtained in the form of the 2-(5-fluoro-2-methyl-phenoxy)-1-
phenyl-3-(piperazine-1-carbonyl}-1H-indole-6-carboxyiic acid hydrochloride.

LC/MS {method LC4): m/z = 474.20; Rt = 1.11 min

'H-NMR: 8 {ppm) = 2.14 (m, 3H), 3.12 (m, 4H), 3.86 (m, 4H), 6.69-6.80 (m, 2H), 7.15
(m, 1H), 7.48-7.60 (S5H), 7.71 (m, 1H), 7.88 (m, 1H), 7.95 (m, 1H})

Example 28
2-(5-Fluoro-2-methyl-phenoxy)-1-phenyl-3-(piperazine-1-carbonyl)-1H-indole-5-
carboxylic acid amide



LC4 86 S phenyl phenyl 1.35 413.16 LC1 87 CH2 2,6-difluoro-phenyl phenyl 1.37 431.18 LC1 88 CH2
2-chloro-phenyl phenyl 1.41 429.16 LC1 89 0 phenyl 3-(3-methoxy- propoxy)-phenyl

10 .

15

20
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A mixture of 4-[5-cyano-2-(5-fluoro-2-methyl-phenoxy)-1-phenyl-1H-indole-3-
carbonyl}-piperazine-1-carboxylic acid tert-butyl ester (70 mg, 0.126 mmol),
acetamide (31.5 mg, 0.53 mmol) and palladium(ll) chiloride {2.2 mg, 13 ymol) in THF
{4 mi) and water (1.4 mi) was stirred at room temperature for 30 h. After addition of
water, the mixture was extracted with EA. The combined organic layers were dried
over sodium sulfate and concentrated. The residue was dissolved in DCM (1 ml),
TFA (0.3 ml) was added, and the mixture was stirred at room temperature for 1 h.
The solvents were evaporated and the obtained solid was purified by preparative
HPLC. The eiuate was lyophilized overnight. The residue was dissolved in a small
guantity of MOH, mixed with hydrochloric acid (0.1 M) and iyophilized overnight. 13.5
mg of the title compound were obtained in the form of the 2-(5-fluoro-2-methyi-
phenoxy)-1-phenyl-3-(piperazine-1-carbonyl)-1H-indole-5-carboxylic acid amide
hydrochloride. |
L.C/MS (method LC4): m/z = 473.20; Rt = 1.13 min

"H-NMR: & (ppm) = 2.15 (m, 3H), 3.17 (m, 4H), 3.88 (m, 4H), 6.67 (m, 1H), 6.74 (m,
1H), 7.13 (m, 1H), 7.28 (m, 1H), 7.45-7.58 (m, 5H}, 7.80 (1), 8.25 (m, 1H)

Exampie 30
[2-(5-Fluoro-2-methyl-phenoxy)-1-phenyl-3-(piperazine- 1-carbonyl)- 1H-indol-6-yloxy}-
acetic acid '



1.60 485.23 LC2 WO 2009/095163PCT/EP2009/000281 111 Exam- pie no. A R2 R3 Rt (min) MS
(m/z) LC/MS method 90 0 2-methyl-phenyl 3-(3- methoxy propoxy)-phenyl 1.65 499.25 LC2 91 0

phenyl 4-flugra-phenyl 1,03 PCT/EP2009/600281

101
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Step 1: 4-[6-tert-Butoxycarbonyimethoxy-2-(5-fiuoro-2-methyi-phenoxy)-1-phenyl-1H-
indole-3-carbonyll-piperazine-1-carboxylic acid tert-butyl ester

5  The title compound was prepared analogously as described in example 12, step 1,
using teri-butyl bromoacetate.
LC/MS (method LC4): m/z = 660

Step 2: [2-(5-Fluoro-2-methyl-phenoxy)-1-phenyl-3-(piperazine-1-carbonyl}-1H-indol-
10 6-yloxy]- acetic acid
The compound of step 1 (88 mg, 133 pmol) was dissolved in DCM (20 mi), TFA (5
ml) was added, and the mixture was stirred at room temperature for 1 h. The solvents
were evaporated and the obtained solid was purified by preparative HPLC. The
eluate was lyophilized overnight. The residue was dissolved in a small quantity of
15 MOH, mixed with hydrochloric acid (0.1 M) and lyophilized overnight. 45 mg of the
title compound were obtained in the form of the [2-(5-fluoro-2-methyl-phenoxy)-1-
phenyl-3-(piperazine-1-carbonyl}-1H-indol-8-yloxy}- acetic acid hydrochloride.
LC/MS (method LC6): m/z = 503.19; Rt = 2.67 min
"H-NMR: 8 (ppm) = 2.09 (m, 3H), 3.03 (m, 4H), 3.18 (m, 4H), 4.13 (m, 2H), 6.66 (m,
20  2H), 8.79 (m, 1H), 6.93 (m, 1H), 7.16 (m, 1H), 7.43-7.60 (m, 6H), 8.92 (m, 1H)

Example 31
[2~(5-Fluoro-2-methyi- phenoxy) 6-methanesulfonyl-1- phenyl -1H-indol-3-yl]-piperazin-
1-yl-methanone

25



415.171LC292 0 2-methyl-phenyl 2-methoxy-phenyl 1.55 441.21 LC2 93 0 phenyl 2-methoxy-phenyl
1.49 427.19 LC2 94 0 2-methyl-phenyl pyridin-3-y1 1.15 412.19 LC2 (1)

WO 2009/095163 _ PCT/EP2009/000281
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Step 1: 2-Chloro-6-methanesulfonyl-1-phenyl-1H-indole-3-carbaldehyde

The title compound was prepared analogously as described in example 13, steps 1
5 to3, .starting with 6-methanesulfonyi-1H-indole.

LCMS (method 1L.C4): m/z = 472; Rt = 1.40 min

Step 2: [2-(5-Fluoro-2-methyl-phenoxy)-6-methanesulfonyl-1-phenyl-1H-indol-3-yi}-
piperazin-1-yl- methanone

10 From the compound of step 1, the title compound was prepared analogously as
described in example 1, step 2. Yield: 25 mg.
LC/MS (method LC4): miz = 424

Step 3: 2-(5«F1uoro-2-rhéthyl—phenoxy)-fi—methanesulfonyi-1 -phenyl-1H-indole-3-
15 carboxylic acid .

From the compound of step 2, the title compound was prepared analogously as

described in example 7, step 3. Yield: 23 mg.

LC/MS (method LC4): m/z = 440

20  Step 4: 4-[2-(5-Fiuoro-2-methyi-phenoxy)-6-methanesulfonyl-1-phenyl- 1H-indole-3-
carbonyl]- pipérazine~1 -carboxylic acid tert-butyl ester
From the compound of step 3, the title compound was prepared analogously as
described in example 17, step 1. Yield: 30 mg.
LC/MS (method LC4): m/z = 608

25



95 0 phenyl pyridin-3-y1 1.07 398.17 LC2 (1) 96 0 2-methyl?phenyl 4-fluoro-phenyl 1.63 429.19
LC2 97 : -

WO 2009/095163 - PCT/EP2009/000281
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Step 5: [2-(5-Fluoro-2-methyl-phenoxy)-6-methanesulfonyl-1-phenyl-1H-indol-3-yl}-

piperazin-1-yl-methanone

From the compound of step 4 (30 mg, 49 umol}, the title compound was prepared

analogously as described in example 26, step 4, and obtained in the form of the [2-
5  (5-fluoro-2-methyl-phenoxy)-6-methanesulfonyl-1-phenyi-1H-indol-3-yll-piperazin-1-

yl-methanone hydrochloride. Yieid: 9 mg.

LC/MS (method LC7): m/z = 507.16; Rt = 2.55 min

TH-NMR: 8 (ppm) = 2.11 {m, 3H), 3.01 (m, 4H), 3.20 (m, 3H), 3.69 (m, 4H), 6.88 (m,

1H), 8.98 (m, 1H), 7.22 (m, 1H), 7.55 (m, 1H), 7.62 (m, 5H), 7.78 (m, 1H), 7.87 (m,

10 1H)

Example 32 *
[1-Cyclohexyl-2-(3-fluoro-2-methyi-benzyl)-1H-indol-3-yl}-piperazin-1-yl-methanone

15

Step 1: 4-[1-Cyciohex-2-enyl-2-(3-fluoro-2-methyl-benzyl)-1H-indole-3-carbonyl}-

piperazine-1-carboxylic acid tert-butyl ester

From the compound of example 22, step 3, (0.0 mg, 203 pmol), the title compound
20  was prepared analogously as described in example 13, step 6. Yield: 100 mg.

LC/MS (method LC4): mfz = 532

Step 2: [1-Cyclohexyl-2-(3-fluoro-2-methyl-benzyl)-1H-indol-3-yl}-piperazin-1-yl-

| methanone '

25  From the compound of step 1 (90.0 mg, 168 uymol), the title compound was prepared
analogously as described in example 23, steps 1 and 2, and obtained in the form.of



0 2-methyl-phenyl 2-(3-methoxy- propoxy)-phenyl 1.60 499.25 LC2 98 0 phenyl 2-(3-methoxy-
propoxy)-phenyl 1.57 485.23 LC2 99 0 3-fluoro-2-methyl-phenyl phenyl 1.44 429.19 LC1 100 S

3-fluoro-phen henyl 1.47 431.15
P “yog 09/095163 PCT/EP2009/060281
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the [1-cyclohexyl-2-(3-fluoro-2-methyl-benzyl)-1H-indol-3-yl}-piperazin-1-yl-

methanone hydrochioride. Yield: 30 mg.

LC/MS (method LC4): m/z = 433.25; Rt = 2.20 min

'H-NMR: & (ppm) = 1.08 (m, 2H), 1.26 (m, 1H), 1.43 (m, 2H}, 1.58 {m, 1H}, 1.74 (m,
5  2H), 2.16 (m, 2H), 2.31 (m, 3H), 2.95 (m, 2H), 3.18 (m, 2H), 3.64 (m, 2H), 3.69 (m,

2H), 3.85 (m, 1H), 4.30 (m, 2H), 6.58 (m, 1H), 6.95-7.10 (m, 2H), 7.17 (m, 2H), 7.53

(m, 1H), 7.70 (m, 1H)

Example 33
10 [2-(3-Fluoro-2-methyi-benzyl)-1-(tetrahydro-2H-pyran-4-yi)-1H-indol-3-yi}-piperazin-1-
yl-methanone

15  The title compound was prepared analogously as described in the examples above,
starting with the reaction of 1 equivalent each of 2~chlloro-1 H-indole-3-carbaldehyde
and 4-iodo-tetrahydro-2H-pyran in the presence of potassium carbonate as a base in
DMF at 100 °C for 4 h and purification of the obtained 2-chiloro-1-(tetrahydro-2H-
pyran-4-yl)-1H-indole-3-carbaldehyde by preparative HPLC, and obtained in the form

20 of the [2-(3-fluoro-2-methyi-benzyl}-1-(tetrahydro-2H-pyran-4-yl}- 1 H-indol-3-yi}-
piperazin-1-yl-methanone trifluoroacetic acid salt.

LC/MS (method LC8): m/z = 435.23; Rt = 2.65 min

Example 34
25  [1-Cyclopentyl-2-(3-flucro-2-methyl-benzyl)- 1H-indol-3-yl}-piperazin-1-yl-methanone



LC1 101 S 2-fluoro-phenyl phenyl 1.41 431.15 LC1 102 0 2-fluoro-6-methyl-phenyl phenyl 1.48 429.19
[CI 103 0 2-fluoro-phenyl 2-(3-methoxy- propoxy)-phenyl 1.36 504.20 LC4 104 0 2-methyl-phenyl
pyridin-2-y1

10

15

20
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The title compound was prepared analogously as described in the examples above,
starting with the reaction of 1 equivalent each of 2-chloro-1H-indole-3-carbaldehyde
and iodocyciopentane in the presence of potassium carbonate as a base in DMF at
100 °C for 2 h and purification of the obtained 2-chioro-1-cyclopentyl-1H-indole-3-
carbaldehyde by preparative HPLC, and obtained in the form of the [1-cyclopentyl-2-
(3-fluoro-2-methyl-benzyl)-1H-indol-3-yl}-piperazin-1-yl-methanone trifluoroacetic acid
salt.

LC/MS (method LC8): m/z = 418.24; Rt = 2.94 min

Analogously as described in the examples above, the compounds of the formuta id
listed in table 1 were prepared and obtained in the form of their trifluoroacetic acid
salt or hydrochloride, respectively. The compounds can be named as {2—(R2°-oxy)—1«
R*®-(4-R*°- and/or 5-R*°- and/or 6-R*°- and/or 7-R*)-1H-indol-3-yl]-piperazin-1-yi-
methanone in case the group A is O, or [2-(R*-methyl)-1-R*°-(4-R*°- and/or 5-R*"-
and/or 6-R*°- and/or 7-R*%)-1H-indol-3-yl]-piperazin-1-yl-methanone in case the group
A is CHg, allowing for modifications due to the rules of nomenciature such as the

designation of the group R¥-methyl as benzyl group, for example.




1.23412.19LC1(1) WO 2009/095163PCT/EP2009/000281 112 Exam- pie no. A R2 R3 Rt (min)
MS (m/z) LC/MS method 105 0 phenyl pyridin-2-y1 1.20

WO 2909/095163 PCT/EP2009/000281
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Table 1. Example compounds of the formula Id

Ex- |A |R® R Substituents |Rt  [MS LC/MS
ample R* and their |(min) [(m/z)  |method
no. positions

35 O |phenyi phenyl |6-chloro 147 143114 |LCA

(M
36 |O |2-methyl-phenyl  |phenyl |6-methoxy  |1.36 |441.21 |LCA
) '
37 O !5-fluoro-2-methyl- phenyl [6-methoxy 140 1459.20 |LCH

(H phenyl
38 |0 |3-fluoro-2-methyl- |phenyl |6-methoxy  |1.40 (45820 |LC1
(1 phenyl
39 CH; | 3-fluoro-2-methyl- | phenyl |7-fluoro 1.65 144520 |LC2
(1) phenyl
40 CHo i 3-fluoro-2-methyl- |pheny! |6-methoxy 1.63 1457.22 |LC2
(1) phenyl
41 O |3-fluoro-2-methyl- |phenyl |7-fluoro 1.63 !447.18 |LC2Z
(1) phenyt
42 O  |5-fluoro-2-methyl- |phenyl |7-fluoro 1.63 144718 |LCZ
(1 phenyl

43 0O  |3-fluoro-2-methyi- |phenyl |5-methoxy 1.62 |459.20 |LC2
(H phenyi

44 O  |5-fluoro-2-methyl- |phenyl | 5-methoxy 1.43 145820 |LCH
(1) phenyl

45 CH; | 3-fluoro-2-methyl- phenyl 5-hydroxy 1.34 1443.20 (LCH
(2) phenyl '




398.17LC1 (1) 106 0 2,3-difluoro-phenyl phenyl 1.38 433.16 LC1 107 0 2,5-difluoro-phenyl phenyl
1.38 433.16 LC1 108 S 2-methyl-phenyl

WO 2009/095163  PCT/EP2009/000281
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Ex- |A [R® R Substituents [Rt |MS LC/MS
ample| R* and their |(min) {(m/z2)  |method
no. positions '

46 O  |5-fiuoro-2-methyl- |4-fluoro- |6-methoxy 142 147719 LC1

(1) phenyl phenyl

47 O  3-fluoro-2-methyl- |4-filuoro- |6-methoxy 143 147719 [LCH
(1) phenyl | phenyl '

48 O  |5-fluoro-2-methyl- | 4-fluoro- |6-hydroxy 1.48 1463.17 |LC3
(2) pheny! phenyl '

49 CH; |3-fluoro-2-methyl- |phenyl |5-hydroxy 1.35 (443.20 |LC1
(2) phenyl

50 CHg | 3-fluoro-2-methyl- |phenyl |6-hydroxy 1.29 [443.20 |LC1
{2} phenyl

51 O |b-fluoro-2-methyl- iphenyl |5-hydroxy 1.32 144518 |LC1
(2) phenyl

52 O  |5-fluoro-2-methyl- |phenyl |56-dimethoxy {1.38 1489.21 (LCH1
M phenyl

53 O  |5-fluoro-2-methyl- |phenyl |5-bromo 1.50 [507.10 [LC1
(2} phenvi

54 O  |5-fluoro-2-methyl- |phenyl |6-methoxy 1.40 {459.20 ILC1

(2) pheny!

55 CH; | 3-fluoro-2-methyl- |phenyl |4-methyl, 1.46 |471.23 |LC1
(2) phenyl 5-methoxy

56 CH; | 3-fluoro-2-methyl- phenyl |4-methyl, 1.31 |457.22 |LCH
(2) phenyl 5-hydroxy

57 CH; | 3-fluoro-2-methyl- |phenyl |6-(2-phenoxy- |1.64 563.26 |LCA
2) phenyl ethoxy)




phenyl 1.42 427.17 LC1 109 0 5-fluoro-2-methyl-phenyl thiophen-3-y1 1.41 435.14 LC1 110 0

3,5-difluoro-2-methyl- phenyl phenyl 1.47 447.18 LC1 111 0 3-fluoro-2-methyl-phenyl
6-methoxy-p{¥ridin- 1.37 460.19 LC1 (1) '
. 0 2009/095163

PCT/EP2009/000281
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Ex- |A [R¥ R Substituents |Rt  |MS LC/MS
ample R* and their [(min) |{(m/z)  |method
no. positions
58 O | 5-fluoro-methyl- phenyl |6-bromo 3.08 |507.10 |LCB
(2) phenyi
58 O |5-fluocro-methyl- phenyl |5-cyano 276 [454.18 iLC8
(2) phenyl
60 CH» | 2-chloro-6-fluoro-  |phenyl |5-hydroxy 2.60 |463.15 |LCS
(1) phenyt
81 CH, | 2-fluoro-6-methyl- iphenyl |5-hydroxy 2.60 144320 |LC5
(N phenyl
62 CH, | 3-fluoro-2-methyl-- phenyt  5-hydroxy, 3.19 |565.25 |LCS
(1 phenyl B-(3-fluoro-2-

methyl-benzyl}
63 CH; |3-fluoroc-2-methyl- |pheny! |6-methanesul- {1.13 [506.20 |LC4
{2} phenyl fonyl
64 O |5-fiuoro-2-methyl- |phenyl {5-hydroxy, 2.78 147914 |LCS
(1) pheny! 6-chioro
B85 C  |5-fluoro-2-methyl- |phenyl |8-carbamoyl |2.54 47219 |LC6
(2) phenyt '
66 O  5-dluoro-2-methyl- phenyl |6-(2-dimethyl- |2.40 [516.25 |LC6
(3) phenyl - jamino-ethoxy)
67 CHy | 2-chioro-6-methyl- |phenyl |5-hydroxy 2.90 1458.17 |LC8
(1) phenyl '
68 O |2,6-dimethyl-phenyl |phenyl |5-hydroxy, 3.70 147517 |LCO
(1) 8-chioro




3-yl 112 0 5-fluoro-2-methyl-phenyl 6-methoxy-pyridin- 1.39 460.19 [Cl (1) 3-yl 113 CH2
2-methyl-phenyl thiophen-3-y1 1.42 415.17

WO 2009/095163 _ PCT/EP2009/000281
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Ex- |A [R® R Substituents |Rt |MS LC/MS
ample R* and their  |(min) [{mfz)  jmethod
no. positions

69 O |5-fluoro-2-methyl- |phenyl !6-carboxy 2.65 1473.18 |LC6

(1) phenyl
70 O |3-fluoro-2,6- phenyl |6-hydroxy 2.77 |458.20 [LC8
(H dimethyl-phenyl

(1) Obtained in the form of the trifluoroacetic acid salt -
(2) Obtained in the form of the hydrochloride
“(3) Obtained in the form of the dihydrochloride

Analogously as described in the examples above, the compounds of the formula le
jisted in table 2 were prepared and obtained in the form of their trifluoroacetic acid
salt unless specified otherwise. The compounds can be named as [2-(R%-oxy)-1-R*-
1H-indol-3-yl]-piperazin-1-yl-methanone in case the group A is O, or [2-(R**-sulfanyl)-
10 1-R**-1H-indol-3-yl]-piperazin-1-yl-methanone in case the group A is S, or [2-(R?’-
methyl)-1-R%-1H-indol-3-yi]-piperazin-1-yl-methanone in case the group A is CHp,
allowing for modifications due to the rules of nomenclature such as the designation of

the group R*-methy! as benzyl group, for example.

N/—_\NH
{ /
fIf A\ } le
R30 R

15



LC1 114 CH2 3-fluoro-2-methyl-phenyl 6-methoxy-pyridin- 1.37 458.21 [Cl (1) 3-yl1 115 CH2
3-fluoro-2-methyl-phenyl 2-(2-methoxy- ethoxy)-phenyl 1.62 501.24 LC2 116 CH2

3-fluoro-2-methyl-phenyl 6-hydroxy-pyridin-
wegodgm% 63 y y-pyndin - PCT/EP2065/006281
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Table 2. Example compounds of the formula e

Exam-|A  [R® R Rt |MS LC/MS
ple - (min}y |(m/z) method
no.
71 O {3-methyl-phenyl phenyl 1.37 |411.19 |LCA
72 @ 3-ﬂuoré—phenyl phenyl 1.35 (41517 |LCY
73 |0 |4-flucro-phenyl pheny! ‘ 11.35 141517 |LCT
74 O |2-fluoro-phenyl phenyl 1.35 141517 |LCH1
75 CH; |phenyl phenyl 1.53 |395.20 |LCZ2
76 O | Z-ethyl-phenyl phenyl 1.70 142521 (LCZ
77 O |2-isopropyl-phenyl phenyl 1.50 1438.23 |LC1
78 0 |2-methoxy-phenyl phenyl 1.32 42719 |LCH
79 0 |2,6-dimethyl-phenyl phenyl _ 1.42 1425.21 :LC2Z
80 0O |2-chloro-phenyi pheny! 1.31 431.14 LCA
81 CH; ; 2-methyi-phenyl pheny! 1.24 141025 |LC4
82 CHg | 2-fluoro-pheny! phenyl 1.23 141420 LC4
83 CH, { 3-methyi-phenyl phenyt 1.40 :408.22 |LC1
84 0O | 3-trifluoromethyl-pheny!l |phenyl 1.57 |465.17 JLC3
85 O {3-chloro-phenyi phenyl 1.24 143220 1LC4
86 |S |phenyl pheny! 135 |413.16 |LC1
87 CH; | 2,6-difluoro-phenyt- - phenyl 1.37 [431.18 |LC1
88 CHy | 2-chloro-phenyi phenyl 1.41 |429.16 LC1.
89 O |pheny 3-(3-methoxy- | 1.60 (48523 |LC2
propoxy)-phenyl




1.03 444.20 LC2 (2) 3-yl 117 0 5-fluoro-2-methyl-phenyl 3-methoxy-phenyl 1.32 460.19 LC1 118 0
5-fluoro-2-methyl-phenyl 3-hydroxy-phenyl 1.00 446.18 LC1 119 0

WO 2009/095163 PCT/EP2009/000281
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Exam-|A  |R® R Rt |MS LC/MS

ple _ | (min} (m/z) method

no.

190 O | 2-methyl-phenyl 3-(3-methoxy- 1.85 |488.25 |LC2

propoxy)-phenyl

91 O |phenyl 4-fluoro-pheny! 1.63 141517 LC2

92 O  iZ2-methyl-phenyi 2-methoxy-phenyl [1.55 [|441.21 [LC2

93 O |phenyi 2-methoxy-phenyl |1.49 42719 LC2

94 O |2-methyl-phenyl - {pyridin-3-yl 1.15 |412.19 |LC2

1)

g5 0O |phenyl pyridin-3-yl 1.07 |398.17 [LC2

M |

96 O |2-methyl-phenyl 4-fluoro-phenyl 1.63 |429.19 |LC2

97 O |2-methyl-phenyi 2-(3-methoxy- 1.60 (499.256 |LC2
propoxy)-phenyl

98 O  |phenyl 2-(3-methoxy- 1.57 [485.23 |[LC2
propoxy)-pheny!

a9 0O  3-fluoro-2-methyi-phenyl |phenyl : 1.44 142919 LC1

160 'S  3-fluoro-phenyl phenyl 1.47 143115 |LCH

101 |S |2-flucro-phenyl phenyl 141 143115 |LCA

102 10O | 2-fluoro-6-methyl-phenyl {phenyl 1.48 (429.19 LCH

103 10 | 2-fluoro-phenyl 2-(3-methoxy- 1.36 1504.20 |LC4
propoxy)-phenyl

104 10 | 2-methyl-phenyl pyridin-2-yi 1.23 41219 |LCH

(1)




5-fluoro-2-methyl-phenyl 4-methyl-phenyl 3.01 443.20 LC6 WO 2009/095163PCT/EP2009/000281

113 Exam- A R2 R Rt MS LC/MS pie no. (mm) (m/z) method 120 0 5-fluoro-2-methyl-phenyl

WO 2009/095163 PCT/EP2009/000281
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Exam-|A |R¥ R* Rt |MS LC/MS
ple (min) |(m{z) method
no.
105 [O |phenyl pyridin-2-yl 1.20 |[398.17 |LC1
(1) |
106 |O |2,3-difluoro-phenyl phenyl 1.38 [433.16 |LC1
107 (O . |2,5-diflucro-phenyi phenyl 11.38 |433.16 |LCH
108 |S  [2-methyl-pheny! phenyl 1.42 142717 |LCA
109 (O  |5-fluoro-2-methyl-phenyl |thiophen-3-yi 141 143514 |LC1
110 (0O |3,5-difluoro-2-methyi- phenyl 1.47 :447.18 |LCA1
phenyl

111 |0 |3-fluoro-2-methyl-phenyl |6-methoxy-pyridin-|1.37 {460.19 |LCA1
(nH 3yl
112 |0 |5-fluoro-2-methyl-phenyl |6-methoxy-pyridin- |1.39 1460.19 |LC1
() 3-yl
113 |CH; | 2-methyl-phenyi thiophen-3-yi 142 41517 iLCH
114 |CH; | 3-fluoro-2-methyl-phenyl |6-methoxy-pyridin- {1.37 (458.21 |LCA
(1) 3-yl

1115 |CH» 3-fluoro-2-methyi-phenyl | 2-(2-methoxy- 1.62 |501.24 LC2

ethoxy)-phenyl

116 |CH: | 3-fluoro-2-methyl-pheny! |6-hydroxy-pyridin- {1.03 444.20 |LC2
(2} 3-yl
117 5-fluoro-2-methyi-phenyl | 3-methoxy-phenyl 11.32 (460.19 |LC1
118 S5-fluoro-2-methyl-phenyl | 3-hydroxy-phenyl 11.00 446.18 |LC1
119 {0 |5-fluoro-2-methyl-pheny! |4-methyl-phenyt  :3.01  1443.20 [LC6




tetrahydro-21-1- pyran-4-y1 2.57 437.52 LC8 121 0 5-fluoro-2-methyl-phenyl cyclopentyl 2.96 421.22
LC8 122 0 2,6-d imethyl-phenyl cyclopentyl 2.96 417.24 LC8 (1) Obtained in the form of the
bis(trifluoroacetic acid salt) (2) Obtained in the form of the trifluoroacetic acid salt; from
6-methoxy-pYRrEA2 %G onic acid as staffing compound through cleavadé BFHRAH BBy group.
Analogously as described in the examples above, the compounds of the formula If listed in table 3
were prepared and obtained in the form of their tttiioroacetic acid salt or hydrochloride, respectively.

The compounds can be named as [2-phenoxy-1- phenyl-1H-indo1-3-y1]-R100-methanone. WO
2009/095163PCT/EP2009/000281.114 Table 3. Example compounds of the formulaif

Exam-{A |R% R Rt MS LC/MS
ple _ ' {(min) |(m/z) method
no.

120 (O  |5-fluoro-2-methyl-phenyl |tetrahydro-2H- 257 (437.52 1L.C8

pyran-4-yi
121 |0 |5-fluoro-2-methyl-phenyi |cyclopentyl 2.96 42122 ILC8
122 1O |2,6-dimethyl-phenyl ~ leyclopentyl 296 141724 |LC8

(1) Obtained in the form of the bis{trifluoroacetic acid salf)
(2) Obtained in the form of the trifluoroacetic acid salt; from 6-methoxy-pyridine-3-

boronic acid as starting compound through cleavage of the methoxy group.

Analogously as described in the examples above, the compounds of the formula If

listed in table 3 were prepared and obtained in the form of their triflucroacetic acid

salt or hydrochioride, respectively. The compounds can be named as [2-phenoxy-1--

phenyl-1H-indol-3-yi}-R'®-methanone. |
10

O
R10°



Exam- pie no. R10 Rt (min) MS (m/z) LC/MS method 123 3-methyl-pi perazin-1-y1 1.36 411.19 LC1
(1) 124 3,3-dimethyl-piperazin-1-y1 2.00 425.21 LC5 (1) o

WO 2009095163 _ : PCE/EP2009/000281
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Table 3. Example compounds of the formuia If

Exam- |R'% Rt MS LC/MS

ple no. (min) {(m/z) method

123 | 3-methyl-piperazin-1-yi 1.36 411.19 LC1
M
1124 | 3,3-dimethyi-piperazin-1-yl |2.00 42521 LC5
(1) |
125 | 3-butyl-piperazin-1-yi 2.15 453.24 LCS
(2)
126  |2-benzyl-piperazin-1-yi 3.12 487.23 LC8
(1)

(1) Obtained in the form of the triflucroacetic acid salt
(2) Obtained in the form of the hydrochloride

Example 127
[6-Chioro-2-(5-fluoro-2-methyl-phenoxy)-5-hydroxy-1-phenyl-tH-indol-3-yl}-((S)-3-
methyl-piperazin-1 —yi)-methanbne

-..CH3
HO QAN
_ N  NH
\__/
a— /N

F .

The title compound was prepared analogously as described in the examples above

10

and obtained in the form of the [6-chloro-2-{5-fluoro-2-methyl-phenoxy)-5-hydroxy-1-



125 3-butyl-piperazin-1-y1 2.15 453.24 LC5 (2) 126 2-benzyl-piperazin-1-y1 3.12 487.23 LC8 (1)
(1) Obtained in the form of the trifluoroacetic acid salt (2) Obtained in the form of the hydrochloride
Example 127 [6-Chloro-2-(5-fluoro-2-methyl- phenoxy) -5-hyd roxy-1-phenyl-1H-indo1-3-y1]-((S)-3-
methy| p|perﬂ9ﬂ0&9&9fﬁé}hanone PCT/EPZUOS’/GOGEBI

10

15

20

25

115

phenyl-1H-indol-3-yi}-((S)-3-methyl-piperazin-1-yl}-methanone trifluorcacetic acid salt.
LLC/MS (method LCB). miz = 493.16; Rt = 2.93 min

" Pharmacological tests

A} inhibition of renin

The renin-inhibiting activity of compounds of the invention was demonstrated in an
in vitro test in which a non-endogenous fluorogenic peptide substrate is cleaved by
renin specifically at the Leu-Val bond which corresponds to the cleavage site of

angiotensinogen.

Recombinant human renin (Cayman, no. 10006217) at a concentration of 5 nM was
incubated with the test compounds at various concentrations and the synthetic
substrate Dabcyl-y-Abu-lle-His-Pro-Phe-His-Leu-Val-lle-His-Thr-EDANS (Bachem, no.
M-2050; Dabeyl means the 4-(4-dimethylamino-phenylazo)-benzoy! group and
EDANS means the amide with 5-[(2-aminoethyl)amino}-naphthalene-1-sulfonic acid)
at a concentration of 10 uM for 2 h at room temperature in 0.05 M Tris buffer (pH 8)
containing 0.1 M NaCl, 2.5 mM EDTA and 1.25 mg/mi bovine serum albumin. The
increase in fluorescence, which is due to fluorescence resonance energy fransfer,
was recorded at an excitation wavelength of 330 nm and an emission wavelength of
485 nm in a microplate spectrofluorometer. Inhibitory concentrations 1Csp were
calculated from the percentage of inhibition of renin activity as a function of the
concentration of the test compound. In this test, the example compounds generally
inhibited renin with an 1Cs value of iess than about 10 micromol/l (10 M),

Representative ICsp values, which were determined with the compounds in the form

~ of the obtained salt indicated in the exampies above, are listed in table 4.
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phenyl-11-1-indol-3-y1H(S)-3-methyl-piperazin-1-y1)-methanone trifluoroacetic acid salt. LC/MS
(method LC6): m/z = 493.16; Rt = 2.93 min Pharmacological tests 5 A) Inhibition of renin The
renin-inhibitif§ 84A8F ¥ compounds of the invention was demonstrated Ff AFTRYHW Rt in which a
non-endogenous fluorogenic peptide substrate is cleaved by renin specifically at the Leu-Val bond
which corresponds to the cleavage site of loangH@nsinogen. Recombinant human renin (Cayman,
no. 10006217) at a concentration of 5 nM was incubated with the test compounds at various

. concentrations and the synthetic substrate , _ .

Dabcyl-ylABIE: fle s -yeyasHornhibdinw af reROinsTHRrasRIG 8qRIAS SHPSY& 85 M-2050; Dabceyl means
the 4-(4 neJphenylazo)-benzoyl PANS means the jamide with

5-1(2-a %aﬁégﬁﬁm%lﬁol-m@w(badwe-1-sul%ot'(r?#§acid)(§t aj conCenfraipn of 10 pM for 2 h at room
temperatuBEaN@Ie3™ Tris buffer (pH §) con ; DTA and 1.25 mg/ml bovine
serum albumin—Fhe-nerease-in-fluorescence,w chore-] Orescence resonance energy transfer,
20 was flecorded at an éxcitatio® wavelengtt avelength of 485 nmin a
microplate-spectiroftuorgmeter, intibitory cor led from the percentage of
inhibition of renin activity as a:?u‘hction Df the pound. In this test, the
example compQunds g& neragyézu) ibited renin with &5 1050 valu%ﬁ gss than about 10 micromol/1
(10 pM). 25Representative | values, which were determined with the compounds in the form of the
obtained salt inghcated in they eygsaples above, aregdisted in table §4.4%VO
2009/095163PCT/EP2009/000281 116 Table 4. IC50 values for inhibition ¢f renin (fluorogenic peptide

‘substrate) B)4ghibition of reRig in hurhan plasmagihe renin-inhgbgiag activity of compounds of the
invention was also demgonstrated in 5an in vlm_tM_pLesﬂmﬁ_oLhman plasma. The procedure
followedithe pr@gsedure desciib@stin pharmacologi@g test AlexcepC@tat human recombinant renin at a
concenttation of 30 nM was incubated Nithw:oncentrations and the
fluorogeic subz®rate DabcyByBdd-1le{His-FPro-PhéHis-LelVal-1R-Fis-Thr-EDANS at a concentration
of 25 pM-fer-30-min-at-37-C-and-30-miA at 10reem-temperature-in-human-plasma (Innovative

Research, poold® normal hurflah’ 91 0.71
32 0.034 108 0.071
33 0.75 113 0.23
35 0.54 116 g4
39 0.084 123 8.5

40 0.012 126 4.5

B) inhibition of renin in human plasma
The renin-inhibiting activity of compounds of the invention was also demonstraied in
5 anin vitro test in the presence of human plasma. The procedure followed the

procedure described in pharmacological test A except that human recombinant renin

at a concentration of 30 nM was incubated with the test compounds at various

concentrations and the fluorogenic substrate Dabcyl-y-Abu-lie-His-Pro-Phe-His-Leu-

Val-lie-His-Thr-EDANS at a concentration of 25 M for 30 min at 37 °C and 30 min at
10 room temperature in human plasma (innovative Research, pooled normal human

piasma collected on EDTA K3 as an anticoaguiant, no. !PLALS).



plasma collected on EDTA K3 as an anticoagulant, no. IPLA-5). WO
2009/095163PCT/EP2009/000281 117 C) Antihypertensive activity The in vivo antihypertensive
activity of compounds of the invention can be demonstrated in doubly transgenic mice overexpressing
‘both humanYeh#i%8i8 &Hgiotensinogen genes (dTghRenhAgt mice; cf. DYEVRFZMNVEOH! J. Clin.
Invest. 97 5(1996), 1047; R. L. Davisson et al., J. Clin. Invest. 99 (1997), 1258; J. L. Lavoie et al., Acta
Physiol. Scand. 81 (2004), 571; available by bre&diing strains carrying the human renin transgene and
the human angiotensinogen transgene, respectively). Briefly, in this test the arterial pressure in freely
moving male dTghRenhAgT mice is determined by telemetry monitoring. For this purpose, the catheter
of a radi&LOHHAYPRERRIYRASHYRL1PA-10, DS!) is implanted into the left carotid artery of

dTghRenipagh wiseaHOBRscrasihesitibibalsorp daribrankifbaiidaaskcpele and have free
access to food and water Aft(ller one week of _recoverg )ﬁ?riod, ar ert‘i:.ﬁlé)ressure and heart rate are
ﬂréﬂ r

monitorPBIRISIRIP o SRR TS BRI IUCGRYSLETHER SR HENGR EPAIN BYPgavage either the
daily dosmgiciessasiganyenasd dTgbRemiclgbwaiter; edninidinyierfiPetadimétitlicelitese aid 0.5 % of
Tweene , C ol.vehicle only, H dynami rs recqrd inupusly for an
ad 'tionaﬁ%%ﬁ'ﬁr?ﬁﬁg]ﬂ%a ﬁ%’é%nogr%r%lﬂ’ bﬁé@%ﬁ?gﬁ%eﬁ%%%?é%%ﬁ’a%%%ﬂ fgiﬁ"’dnE%%e%l%g%%rtensive
activity aketddtbysine & ¢anshrB Arf20Rd hiedtuay ailais oyibpredingstrains qgysioidiressure - diastolic

pressure))AMBAHNAaRE:AE cRASehuAtian s doReRSHER st auko-Boguaeuf and 10 malkg

body weight per day. WO 095163PCT/EI 81 118 Claims_ 1. A compound of the
formula Biigtynyioihis tstimsaniesiad roesiiee i MisghraeviierddisoricitermAdn BNGa o, or a

physiologigalinpieBirkRSRENRISAIoARG FRINYAISROIRLE agreRiAhi v ateaaiany of them, RR
wherein 10A is chosen from O Né(Cl- 4)-alkyl) and C(R8)2; Ra is chosen from hydrogen, fluorine

S ! :
an@(Cl—"f?&FHH@ﬁfWﬁ@P&hTtﬁé A B ERs mpirrisddntieitolelear ottt 85n be identical or
differentdagHReMIAgOHISR Mder anesthesia. Animals are kept on a 12 h light/dark cycle

and have free access to food and water. After one week of recovery period, arterial
pressure and heart rate are monitored over 24 h to establish the baseline values.
Then animals receive orally by gavage either the daily dose of the test compound in
15  vehicle (water containing 0.6 % of methylcellulose and 0.5 % of Tween® 80) or, as a
control, vehicle only. Hemodynamic parameters are recorded continuously for an
additional 24 h and maximal mean arterial pressure lowering effect and duration of
antihyperiensive activity are determined (mean arterial pressure = diastolic pressure
+ 1/3 - (systolic pressure - diastolic pressure)). Compounds are screened at various

20  doses such as 3 mg/kg body weight and 10 mg/kg body weight per day.



together are a divalent (C2-C8)-alkyl group; 15 R is chosen from hydrogen, fluorine, (C1-C4)-alkyl,
hydroxY-(C1-C4)-alkyl-, (C1-04)- heteroaryl-(Cl-C4)-alkyl-, (C1-C4)-alkyl-O- 00-C"H2u-,
R1-NH-00-CuH2u- and (C1-C4)-alkyl-O-, wherein all groups R are independent of each other and can
be identical ergifferent;s20 R1 is chosen from hydrogen, (C1-C4)-alkyl, RfekE&RFH@1E2Lalkyl- and
H2N-00-(Cr C4)-alkyl-; R1 is chosen from hydrogen, (C1-C6)-alkyl-O-00- and
(C3-C7)-cycloalkyl-C,I-12,-0- 25 CO-; WO 20091685163PCT/EP2009/000281 119 R2 is chosen from
phenyl and heteroaryl which are optionally substituted by one or more identical or different substituents
chosen from halogen, (C1-C4)-alkyl, (C1-C4)alkyl-O-, hydroxy and cyano; 5R3 is chosen from
(C3-C2)ciitaslkyl, (06-C7)-cycloalkenyl, tetrahydropyranyl, phenyl and heteroaryl, wherein cycloalkyl
and cycloalkenyl are optionally substituted by one or more identical or different substituents chosen
from fluorine, (C1-C4)-alkyl and hydroxy, and phenyl and heteroaryl are optionally substltuted by one
or more itlehticatpouitertitedorstiiachie enyseity SiARRISERIR(ECOreS) IRy N ptiya-of

10cycloa $ @ k QA€ ineballyla

(C1-04)- gli y?%\%?ﬂlﬁ{% F%?g)l a% ?@%}‘%}gr é%ﬁ%%ﬁaﬂg%%s%g% cycloalkyl-CvH2,-0-,
hydﬁoxY;(biS@&?mM@CQ@lt@lﬁwié-o any e6308Iy1-OH(C1-04)-alkyl-CO-NH- (C1- 06) alkyl-0-,
(CI-CO-alkyl-S(0)m- and cyano; 15 R4 is chosen from halogen, (C1-04)-alkyl,
(C3-C7)-cycloalky1-0,1-12,-, phenyl-(C1-Q4)- alkyl-, heteroaryl-(C1-04)-alkyl-, hydroxy-(01-C4)-alkyl-,
(C1-01)-alkyl-0-(01-C4)-alkyl-, (03-07)-cycloalky1-0,H2v-0-(CI-C4)-alkyl-, heteroary1-0-(01- 00-alkyl-,
dfl(C1-04-alkyl)N-(Ci-C4-alkyl-1 H¢ 4)-alkyl-, (C1-C4-alkyl-O- 20CO-(C1-C4)-alkyl-,
H2N-OO-(C1-OO-aUg£—, hydroxy,(C3x07p¢ cycldalip-8¥H2v-0-, phenyl-(CI-C4)-alkyl-0-,
heteroaryl-(Cl-&fﬁ) , Irg b@ﬁrﬁyl -0-, (01-C4)-alkyl-0-(C1-04)-alkyl-0-,
(C3-07)-cycloalkyl-Cvid i4)alkyl qohenyl -0-(Ci-C4)-alkyl-0-, heteroary1-0-(01-00-alkyl-O-,
di((01-04)-alkyON- (C1-D#)-atky0-140-BORC1-C4)-alkyl-O-,H2N- 2500401-C4-alkyl-Om
(C1-C4-alkyl-CO-0O-, (C3-07)- cyg(joalk)ﬂﬁ,,HZV CO-0-, (C1-04)-

wherein
10 Ais chosen from O, S, N({C:-C4)-alkyl) and C(R"’)Z,

R? is chosen from hydrogen, fluorine and (C+-Ca)-alkyl, wherein the two groups R?
are independent of each other and can be identical or different, or the two groups R®

together are a divalent (C»-Ce)-alkyl group;

15
R is chosen from hydrogen, flucrine, (C1-Ca)-alkyt, hydroxy-(C1-Ca)-alkyl-, (C1-C4)- .
alkyl-O-(C¢-Cq)-alkyl-, phenyl-(C1-Ca)-akyl-, heteroaryl-(C1-Cs)-alkyl-, (C4-Cs)-alkyl-O-
CO-CyHap-, R'-NH-CO-C Ha,- and (C4-Ca)-alkyl-O-, wherein all groups R are
independent of each other and can be identical or different;

20

R' is chosen from hydrogen, (C4-Ca)-alkyl, hydroxy~(C+ -Cy)-alkyl- and HzN-CO-(C+-
Cy)-alkyl-;

R is chosen from hydrogen, (C-Cg)-alkyl-O-CO- and (Ca-Cy)-cycloalkyl-CyHay-O-
25 CO-



alkyl-NH-CO-Om (C3-C7)-cycloalkyl-CvH2v-NH-00-0-, (Ci-C4)-alkyl-S(0).-, nitro, amino,
(C1-C4)-alkylamino, di((C1-04)-alkyl)amino, (C1-C4)- alkyl -00-NH-, (03-04- cycloalky1-0,H2v-CO- NH--
(C1-C4)-alkyl- S(0)2 -NH-, HO-CO-, (C1-C4)-alkyl-O-00-, H2N-00-, ((01 C4)-alkyl)-NH-00-,

di((01-04)-a ) ano, HO- S(O)r- 30H2N-S(0)2-, ((C1- C4) alkyl) #itiaS(fa)2roaend:

dfl(01-C4- alli%ﬁ (0) , Wherein all substituents R4 are independent of each other and can be
identical or different; WO 2009/095163PCT/EP;QQQ/OOOZS1 120 heteroaryl is an aromatic
monocyclic, 5-membered or 6-membered, heterocyclic group which comprises 1, 2 or 3 identical or
different ring heteroatoms chosen from N, 0 and S. wherein one of the ring nitrogen atoms can carry a

hydrogeﬂ-@t EQFO%“E%'Q{ QEHHm@@%m%%ﬂ‘ﬁf@@@@ﬁﬂdywm%t&tbdr&ednema ring carbon

atom; mis c sen rom O 2, wherein all numbers m are mdeEQ %ﬁy %‘ﬁ%? gg er and can be
identicalmetsfidesticalotHtisspmt subeituentschosen 16 BRAIGSE When‘arsd AdéHt of each other
and can prgntl(:@]_@rﬂgf@ggt(@re ahefeRyrand 2yamd;3; is chosen from 0, 1 and 2, wherein all

numbers u are independent of each other 15and can be identical or different; is chosen from 0, 1 and
2, wherein all numbers v are independent of each other and can be identical or different; 20wherein all

alkyé groRp@fgra@g@ﬁeraﬂmgg.eaphmbermre{@pmamauyleamwtéetwmmvrm@yb ghefvle atoms:
wherein all cycloalk s,.independentl e or more
|dent|cal%?%ﬁ?é?éﬂ¥?ub H &S %‘ﬁ I(E P XCP %ﬁ%lé&)éar? ) %eog g8 yl éwﬁgs%i%gglf%‘d otherwise;

wherein gfl mb%]}d@ﬁd:h[erhemﬁeyégireupstmuemmﬁﬁ@aﬁwmqm@d&n&mw kY'ea¥h other, are
ti || b titute hal
optiona P%%@Af M?nyé?,dfﬁgig l%ﬁq ﬂ%ﬂ‘ééﬂ&ﬁ?ﬁ%@%? shessmie halogen,

(C1-C4)- )2 and cyano. 30 W
2O09/09mﬁﬁﬁmﬂUE@ﬁemmm@mSa‘é&ﬁﬁﬁlﬁé"ﬁd}ﬁfﬁﬁ?@@mﬁ%})ﬁWBI@cﬁ@ acceptable solvate

of agy of y&g&mﬁ@w 48Rl @S Q%ﬁpli re0) 2ansid/ D-L0scmapatkyt oftheiprmula | as
claimed I one of more aims 1 and 2, in any of 5|ts ster ic o1, & mixfure of
stereo|soméﬁ§i¥dhﬁsﬁhva(ﬁ§l@at%6)tﬁ“éybhfgibﬁé %g@érgélst ﬂ{ QDSF SR Exéssiologmally
acceptakig wﬁiﬁ)pf(@@mﬁ %«Bawweamﬁeiswmmtmnwaaﬂge@mmmwt -0-
phenyl- (((:c':fél) alkyl-O» (C3-C7)-cycloalkyl-CyHzy-0-(C1-Ce)-alkyl-O-, (C1-Ca)-alkyl-CO- -NH-
(C1-Ce)-alkyl-O-, (C1-Cg)-alkyl-5(O)m- and cyano;

15
R is chosen from halogen, (C1-Ca)-alkyl, (C3-Cr)-cycloalkyl-CyHz-, phenyl-{C1-Cs)-
alkyl-, heteroaryl<(C,-Cg4)-alkyl-, hydroxy-{(C-Cas)-alkyl-, (C1-C4)-alkyl-O-(C4-Cq)-alkyl-,
(C3-Cr)-cycloalkyl-CyHa-O-(C1-Cs)-alkyl-, pheny!—O-(C1~‘C4)-aIkyi~, heteroaryl~0~(C1-_
C4)~éikyi—, di((C1-Ca)-alky)N-(C1-Cy)-alkyl-, HO-CO~(C1-Ca)-alkyl-, (C+-Cq)-alkyl-O-

20  CO-(Ci-Cy)-alkyl, HoN-CO-(C4-Cy)-alkyl-, hydroxy, {C+-Cyg)-alkyl-O-, (C3-Cy)-
cycloalkyl-CHz-O-, phenyl-(C1-Cq)-alkyl-O-, heteroaryl-(C1-C4)-alkyl-O-, hydroxy-(C1-
Ca)-alkyl-O-, (C4-Cyq)-alkyl-O-(C+-Ca)-alkyl-O-, (Cs-C7)-cycloalkyl-CyHa-O-(C1-Ca)-
alkyl-O-, phenyl-0-(C,-Cg)-alkyl-O-, heteroaryl-O-(C4-Ca)-alkyl-O-, di({C4-Cq)-alkyl)N-
(C1-C4)-alkyl-0-, HO-CO~(C1-Cq)-atkyt-O-, (C1-Ca)-alkyl-0-CO-(C1-Cq)-alkyl-O-, HoN-

25  CO-{C4-Cq)-alkyl-O-, (C1-Ca4)-alkyl-CO-O-, (C3-Cr)-cycloalkyl-CyHa-CO-0-, (C1-Ca)-
alkyl-NH-CO-O-, (C3-Cr)-cycloalkyl-CyHzy-NH-CO-O-, (C+-C4)-alkyl-S(O)m-, nitro,
amino, (C1-Ca)-alkylamino, di((C+-Ca)-alkyi)amino, (C4-Ca)-alkyl-CO-NH-, (C3-C7)-
cycioalkyl-CyHzy-CO-NH-, (C1-C4)-alkyl—8(0)z-NH—, HO-CO-, {C4-Ca4)-alkyl-O-CO-,
HoN-CO-, ((C1-Cg)-alkyl)-NH-CO-, di((C-Cy)-alkyl)N-CO-, cyano, HO-S(O)2-,

30 HoN-S(O)s-, ({C1-Cy)-alkyl)-NH-S(0).- and di({C1-Ca)-alkyl)N-S(O)2-, wherein all
substituents R* are independent of each other and can be identical or different;



hydroxY-(Ci-C4)-alkyl-,hydroxy, hydroxy-(C,-C4-alkyl-0-, (C1-C4)-alkyl-0-(C1-C4)-alkyl-0,
phenyl-0-(Ci-C4)-alkyl-0-, 10dif(Ci-C4)-alkyON-(C1-C4)-alkyl-0-, HO-CO-(C1-C4)-alkyl-O-,
(Ci-C4-alkyl-O-00-(Cr 00-alkyl-0-, (01-C4)-alkyl-CO-O-, (Ci-C4)-alkyl-NH-00-0-, (Ci-C4)-alkyl-S(0)fir,
HO-  (Cl&4)pindza-00-, H2N-00- and cyano, wherein all substituen®CRERMEHMIEEBENdent of each
other and can be identical or different. 154. A compound of the formula | as claimed in one or more of
claims 1 to 3, in any of its stereocisomeric forms{@pa mixture of sterecisomeric forms in any ratio, or a
physiologically acceptable salt thereof, or a physiologically acceptable solvate of any of them, wherein
A is chosen from 0, S and C(Ra)2; 20 Ra is chosen from hydrogen, fluorine and methyl, wherein the

two groypsRauarRdndeRRiian Aiereyaines-anaandbidSrteshberitehSiRI@MAE two groups Ra
together are a divalent (02-00-alkyl group; 25Ris ch. g5k icdialin N,
hydroxyqeu@mﬂmﬂ@,mprlseﬁﬁer%/i’%giigéﬁ'gﬁ‘iy‘fi ?@r@%%g%%{%ocm and R1-NH-CO-CuH2u-,
wherein@glhgrogpai i insie petitentohitauteotbtaras daaaHE/ igdmMArRs N AHRIFeRAE ARG chosen from
(C1-C4)-alkyl, hydroxy-(C1-C4)-alky]: 00501:Gd)ralkyba It Wihg carbon atom;
2OO9/09@1)6%”5@9@H‘ééﬂéd’é’b%ﬁ%ﬁ?%&%@ﬁgh%s%n frP(Sm phenyl and heteroaryl which are optionally
substituted by one or more identical or different substituents chosen from halogen, (C1-C4)-alkyl,
(CC4)-ally - (U ( TPy ANO-LYAOHHRR RS are (bBdasloniiothn other
(C5-C7)Q§%I8%a%<gﬁyﬁﬁ}é}r§r)ﬁ;/ rqpyianyl, phenyl and heteroaryl, wherein cycloalkyl and cycloalkenyl
are opticmallyasubstideridcsl ariigreRdre identical or different substituents chosen from fluorine,
(C1-C4)-alkyl and hydroxy, and phenyl and heteroaryl are optionally substituted by one or more
10identical or different substituents chosen from halogen, (C1-C6)-alkyl, (01-C4)-alkyl-0-
(C1-Ce)mikghasgariRpy@11c2) ZB8A 46-(Ci-Cs)-alkyl-0-, (OrCs)- alkyl-S(0)m- and cyano; R4 is
chq)éen from halogen, (C1-C4)-alkyl, hydroxy-(Ci-C4)-alkyl-, (Ci-C4-alkyl-0-(C,- 15C4-alkyl-, hydroxy,

(Cl-C4-%I g{d%\z 9crt?2¥é(icg]tljé%dé)ﬁ§!akr}@|bq'éa(x%%gé%?aém 'Qé(ncl&b identical or different, are

chosen from 2 and 3;

u is chosen from §, 1 and 2, wherein alt numbers u are independent of each other

15  and can be identical or different;

v is chosen from 0, 1 and 2, wherein all numbers v are independent of each other

and can be identical or different;

20  wherein all atkyl groups, independently of each other, are optionally substituted by

one or more fluorine atoms;

wherein all cycloalkyl groups, independently of each other, are optionally substituted
by one or more identical or different substituents chosen from fluorine and {C+-Ca)-

25  alkyl, unless specified otherwise;

wherein all phenyl and heteroaryl groups present in R and R* independently of each

other, are optionally substituted by one or more identical or different substituents

chosen from halogen, (C+-Cs)-alkyl, (C4-C4)-alkyh-O-, (C1-Ca4)-alkyl-S(O)2- and cyano.
30 | |

2. A compound of the formula | as claimed in claim 1, in any of its stereoisomeric

forms or a mixture of stereocisomeric forms in any ratio, or a physiologically



C4)-alkyl-0-, phenyl-0-(Ci-C4)-alkyl-0-, (Ci-C4)-alkyl-NH-00-0-, HO-CO-, (01-C4)-alkyl-O-00-
-and H2N-00-, wherein all substituents R4 are independent of each other and can be identical or
different; 20 heteroaryl is chosen from thiophenyl and pyridinyl; m is chosen from 0, 1 and 2, wherein

all numbersé%%ggi/ggq&endent of each other and can be identical or differesg22® fuEEhosen from 0, 1
and 2; p and q are 2; 30u is chosen from 0, 1 and 2, wherein all numbers u are independent of each
other and can be identical or different; WO 20094395163PCT/EP2009/000281 123 v is chosen from O,
1 and 2; wherein all alkyl groups, independently of each other, are optionally substituted by one or
more fluorine atoms; 5 wherein the cycloalkyl group is optionally substituted by one or more identical

or differe#tcg I?a%il%f'QQﬁStﬁQFé?ﬁPJF‘HEﬁg&HF@@i@QW(MM&@bIuatlessﬁ spedafitfeotherwise; 10wherein
all phenyl groups present in R ‘and R40, independently of each other, are optionally substituted by one
or more whenEaROPARIE Rt SRR M BHoBA from halogen, (C1-C4)-alkyl, (C1-C4-alkyl-O-,

(C1-C4)-alkyl-S(0)2- and cyano. 5. A compound of the formula I as claimed in claim 4, in any of its

stereoisomeric 15forms or a mixture qf stereoisomeric forms i 105 A ZhRhysiglagicesdly
accepta@epsﬁﬂm%’r‘é’i‘ﬁ,qrtge;?%’;gw%aiégl iaég‘ceeép?{gb ggs{;)r{:/&a@%?g%qé%ﬂfsthem, wherein ‘one, two or
three of thesuspmsdmenbitirmeedndepishdertfaiietasisomeriaferasnhandéatieaPbAdifferent, are

chosen from hydrogan. (GLaials VoGl LiGdkrkN Qe hlatialkylvate of any
phenyl-( 'EZB}(%Q%%ﬁYé@iﬁ-éﬁ%gk{%&%éﬁlé@%ndﬁ?1-)|\S|}H-COFCUHZ%ar‘gyin other groups R
are hydrogtierd, weseip®ifdsattbesioframepiagenfSedin-alivh BNFNYRre @&eoisomeric forms
or a mixiure of stereqisomeric frms ARy tie ot 3-aikyaoIEiEAY eCrenebleysat thereof, or a
physiologFu L e Ab Sl A of aa ol o o
hydroxy-(C1-Ca4)-atkyl-O-, (C1-C4¥alkyl-0—(CguC.g)-aEky!-O-, phenyl-0-(C4-C4)-alkyl-O-,
10 di((Cg—C4)—a!_kyl)N-(C1—C4)~aikyE-O~, HO-CO-(C4-Ca)-alkyi-O-, (C1~C4)-alkyI~O—CO—(Q1~ |
Ca)-alkyl-O-, (C1-Ca)-alkyl-CO-O-, (C1-Ca)-alky-NH-CO-O-, (C1-Ca)-alkyl-S(O)ar, HO-
CO-, (C4-Cy)-alkyl-O-CO-, H,N-CO- and cyano, wherein all substituents R* are

independent of each other and can be identical or different.

15 4. A compound of the formula | as claimed in one or more of claims 1to 3, in any of
its stereoisomeric forms or a mixture of sterecisomeric forms in any ratioc, or a
physiologically accepiable salt thereof, or a physiologically acceptable soivate of any
of them, wherein
A is chosen from O, S and C(R%z;

20 |
R? is chosen from hydrogen, fluorine and methyl, wherein the two groups R® are
independent of each other and can be identical or different, or the two groups R®

together are a divalent (C2-Cs)-akkyl group;

25 R is chosen from hydrogen, (C4-Cs)-alkyl, hydroxy-(C1-Ca)-alkyl-, (C1-Ca)-alkyl-O-(Cy-
Ca)-alkyl-, phenyl-(C1-Cyq)-alkyl-, (C1-C4)-alkyl-O-CO-CyHay- and R*-NH-CO-CyHaw,
wherein all groups R are independent of each other and can be identical or different;

R'is chosen from (C4-Cs)-alkyl, hydroxy-{C4-C.)-alkyl- and HaN-CO-(C4-Ca)-alkyl-;
30

R'® is chosen from hydrogen, (C1-Ce)-alkyl-O-CO- and (C3-Cr)-cycloalkyl-CyHzy-O-

CO-;



25wherein R2 is phenyl which is optionally substituted by one or more identical or different
substituents chosen from halogen, (C1-C4)-alkyl,(Ci-C4)- alkyl-S(0)m-, hydroxy and cyano. 7. A
process for the preparation of a compound of the formula | or its salt or a solvate 30thereof as claimed
in one or m B(ﬂfi’;%ﬁsl to 6, comprising reacting a compound of the fegpkigathhvids a compound
of the formula X'to give a compound of the formula XIII, WO 2009/095163PCT/EP2009/000281 124
RR wherein A, R, R20, R30, R40, n, pand q afgéjefined as in claims 1 to 6 and additionally
5functional groups can be present in protected form or in the form of a precursor group, and R5 is
defined as R1 in claims 1 to 6 with the exception of hydrogen or is a protective group, and removing
the protective group R5 in the case of the preparation of a compound of the formula I in which R1 is
hydrogen. 108. A compound of the formula | as claimed in one or more of _claim; lto6ora

physiolo§iaitychoseptiibla shierbass: ketarpapdivioisih 26 ptiopally s LARIED PR 6 hem for use as
a pharmaceutigal.d. A BPafRACRLEGHS FREReTHEBe S ¢RIBRESC AL (asiione(Cardppund of the

15formula I'as claimed in one or more of claims 1 to 6 or a physiologically acceptable salt thereof or a
physiologlkh{PadCeftabRISR R ot AN ERT B W pharmaceutically acceptable carrier. 10. The

usegf a compound of the formulg I a;_claimed in one or more of claims 1 to 206 or a physiologically
e R e R g e A
insufficiengy Heaseiacyhywaerephyaaatigicdiior cgidoatienyharteyppiivopliy stirstitira VAN sfunction,
restenosis, renal. forasis, renalischemi Rt AUNEE A HBRY AUSHHISIEE0Y,)-alky! and
hydroxy, and pheny! and heteroaryl are optionally substituted by one or more
10 identical or different substituents chosen from halogen, (C1-Cg)-alkyl, (C+-Ca)-atkyi-O-
(C4-Ce)-alkyl-, hydroxy, (C1-Cs)-alkyl-O-, (C1-C4)-alkyl-O-(C4-Cg)-alkyl-O-, (C1-Cg)-
alkyl-S(O)- and cyano;

R* is chosen from halogen, (C1-Cq)-atkyl, hydroxy-(C-Cq)-alkyl-, (C1-Ca)-alkyl-O-(C+-
15  Ca)-alkyl-, hydroxy, {C4-Ca)-alkyl-O-, hydroxy-(C;-Ca)-alkyl-O-, (C1-Cy)-alkyl-O-(Cy-
Ca)-alkyl-O-, phenyl-O-(C1-Cs)-alkyl-O-, di((C1-Ca)-alkyl)N-(C1-C4)-alkyl-O-, (C1-Ca)-
alkyl-CO-0-, (C1-C,4)-alkyl-NH-CO-0O-, HO-CO-, (C1-Cy)-alkyl-O-CO- and HaN-CO-,
‘wherein all substituents R*® are independent of each other and can be identical or

different;
20 ,
heteroaryl is chosen from thiophenyl and pyridinyl;
m is chosen from 0, 1 and 2, wherein all numbers m are independent of each other
and can be identical or different;
25

n is chosen from 0, 1 and 2;
p and g are 2;

30 uis chosen from 0, 1 and 2, wherein ail numbers u a're independent of each other

and can be identical or different;



125 nephropathy, retinopathy, ischemic or obstructive peripheral circulation disorder, glaucoma or
gnd-—organ damage_. SEQU_ENCE LISTING <110> Sanofi-Aventis <120> Cyclic
indole-3-carboxamides, their preparation and their use as pharmaceuticals <130> DE2008/003 <150>

EP 082909_9‘%.(32@]3‘;8’@1 08-01-31 <160> 1 <170> Patentin version 3.3 s@i@missahia 11 <212> PRT
<213> Artificial <220> <223> Synthetic construct <220> <221> MOD_RES <222> (1)..(1) <223> Xaa

is 4Abu substituted with Dabcyl = 4-(4-dimethylagpino-phenylazo)-benzoyl <220> <221> AMIDATION

<2%2> (11)..(11) <223> Thr is amidated with EDANS = 5-[(2-aminoethyl)amino]-naphthalene-1-sulfonic
aci '

v is chosen from 0, 1 and 2;

wherein all alkyl groups, independently of each other, are optionally substituted by

one or more fluorine atoms;

wherein the cycloalkyl group is optionally substituted by one or more identical or
different substituents chosen from flourine and (Ci-Cu)-alkyl, unless specified

otherwise;

10 wherein all phenyl groups present in R and R*, independently of each other, are
optionally substituted by one or more identical of different substituents chosen from
halogen, (C1-C4)-a_lkyl,' (C1-Cyq)-alkyl-O-, (C1-C4)-alkyl-S(O).- and cyano.

5. A compound of the formula | as claimed in claim 4, in any of its stereoisomeric
15  forms or a mixture of stereoisomeric forms in any ratio, or a physiologically
acceptable salt thereof, or a physiologically acceptabie solvate of any of them,
wherein one, two or three of the groups R, which are independent of each other and
can be identical or different, are chosen from hydrogen, (C4-Cq)-alkyl, hydroxy-(C+-
Ca4)-alkyl-, (C1-Ca)-alkyl-O-(C4-Cq)-alkyl-, phenyi-(C-Ca)-alkyl-, {C1-C4)-alkyl-O-CO-
20 C,Hop and R-NH-CO-CyHau, and all other groups R are hydrogen.

6. A compound of the formula | as claimed in claim 5, in any of its stereoisomeric
forms or a mixture of sterecisomeric forms in any ratio, or a physiologically
acceptable salt thereof, or a physiologicaiiy acceptable solvate of any of them,

25  wherein R? is phenyl which is optionally substituted by one or more identical or
different substituents chosen from halogen, (C1-Ca)-alkyl, (C1-Ca)-alkyl-O-, (C4-Ca)-
alkyl-S(O)m-, hydroxy and cyano. '

7. A process for the preparation of a compound of the formula | or its salt or a solvate
30 thereof as claimed in one or more of claims 1 to 6, comprising reacting a compound
of the formula XIV with a compound of the formula X to give a compound of the

formuia XIii,



<400> 1 Xaa lle His Pro Phe His Leu Val lle His Thr 1510
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wherein A, R, R2® R R* n, p and q are defined as in claims 1 to 6 and additionally
functional groups can be present in protected form or in the form of a precursor group,
and R% is defined as R'® in claims 1 to 6 with the exception of hydrogen or is a
protective group, and removing the protective group R% in the case of the

preparation of a compound of the formula [ in which R'? is hydrogen.

8. A compound of the formula | as claimed in one or more of claims 1toB.ora
physiclogically acceptable sait thereof or a physiologically acceptable solvate of any

of them for use as a pharmaceutical.

9. A pharmaceutical composition, which comprises at least one compound of the
formula | as claimed in one or more of claims 1 to 6 or a physiologically acceptable
salt thereof or a physiologically acceptable solvate of any of them and a

pharmaceutically acceptable carrier.

10. The use of a compound of the formula | as claimed in one or more of claims 1 to
6 or a physiologically acceptable salt thereof or a physiologically acceptable solvate
of any of them for the manufacture of a medicament for the treatment of hypertension,
heart failure, cardiac infarction, angina pectoris, cardiac insufficiency, cardiac
hypertrophy, cardiac fibrosis, vascular hypertrophy, left ventricular dysfunction, -

restenosis, renal fibrosis, renal ischemia, renal failure, kidney insufficiency,
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nephropathy, retinopathy, ischemic or obstructive peripheral circulation disorder,

glaucoma or end-organ damage.
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