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WO 2009/ 095163PCT/ EP2009/ 000281 1 Cyclic

i ndol e- 3- car boxam des, their preparation and their use
w@goophesinmceuti cal s The present invention rel aPEFEP®09/000281

cyclic indol e-3-carboxam des of the formula I, RR 5

wherein A, R R10, R20, R304 R40,n, p and q have the

meani ngs i ndi cat ed bel ow, which are val uabl e

pharmaceutical active conpounds. Specifically, they

Cyeo B HBE-SHRIGE PSSR A4k L8 i

t he treat ment of di seases such as hypertensi on for

exa The invention furthernore rel ates
The prgsge §'¥§§t"?'bfe't"t¢é tecyple Hﬂ%?r3o¢afbﬁéa@tﬂﬁ§o¢fﬁbg fesmulad,
formula I, their use and pharmaceuti cal conpositions

conpri si ng them The renin-angi otensin system (RAS;
al so desi gnated as rd&iR-angi otensin 15al dosterone
system RAAS) is a ke egul ator of cardi ovascul ar
functions as wei\ as the Iance of electrol ytes

z(ﬁﬂ f or A [ 1N-uRd vol urme, and a
A bl ood\g%sure (cf., for exanple, E.

Lonn, ‘&3 J. 0 (Suppl . B) (2004), 83B; |I.
A Rei d,—Anr Ay siRIR: Advances in Physi ol ogy
Education 20 1998 205236). It acts via the effects of
angi ot ensi n RI anMoct apepti de hornone, which 20bi nds
to angi otensin receptors. The formation of angiotensin

i nvol ves two naln steps In the first step, renin

wherelg%dflg é zag%”f r& @%? B%ﬁ gtﬁgggeg@%gg\?@ﬁbgfeé' ble%\iv
which QF@{/&USB de@ttlfzﬁféﬁt%ecd?hﬁétﬂﬁi§ @déélﬂc?ﬂy‘tthé? inhibit the

deca ept| e angl otensin |. In the second
enzym@rfghm and modulate the rawwttseef the: enitmghgiotensin systeby angbare

usefu@%rrtﬁfj[éa‘%nde rﬁgﬂgﬁé %g%%gg]@nit'eﬂﬁ%?tﬂ éerretx'a%’ple The invention

fudheﬂﬂbfb&@la@@?f&%ﬂfce@@éé forGhe (pr€p&iatib A \of hié EBAIpPOYINYS of litte formula
formof the biologically inactive prorenin. Its

I, theirusecancbphamnaeadicR| eprapositigns pomprising them.
2009/ 095163PCT/ EP2009/ 000281 2 activati on and
subsequent RAS activation in nornotensive humans is
The resir-angistersibygystedi (RAS| alsol desigrizted aksirenin- Mle;ermn
reduction in bl ood pressur S activit
a'dOSt‘?frOi"ﬁcﬁYﬁéﬁmdBﬁ@ﬁh'ﬁ arhev(arfegyﬁatet 9 C?fét‘%”‘ﬁeé'?& hinclioge as well as

for the d‘&ﬁcé@ﬂ&b@ﬁ&lﬂ%s“aﬁ& forl Su ﬁ’{ 5ddyP ﬁ% ﬁ"[ﬁ%é%’r‘\faog

'S system eases b ssure I rect
deterrranamimfdjlom;;mmse (a:fc;tfooexample diLiosat Dpnby. CatdathDr(gSuppl.

o) o g kAT P FGET 22 BBl eaton 20
(1998)eStZBBﬁQt hetsaia tHelbfle 8l dfERgIGENYRIII, ahSodtapépiie hormone, which
pronoting effects on vascul ar, cardiac and

binds tOeangloteungm@@emmre hTke mrmaiwft@mnemlémvmmo main
steps. In the first step, renin (EC 3.4.23.15; formerly EC 3.4.99.19 and EC 3.4.4.15),
a 340 amino acid aspartyl proteinase, cleaves angiotensinogen to form the

biologically inactive decapeptide angiotensin I. In the second step, angiotensin | is
converted into 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
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10 Pharmacol ogi cal bl ockade of the RAS is an

established way of treating various diseases, for
we@spdachypertension (cf., for exanple, HandbRPGRER$009/000281

Hypertension, W H. Birkenhager et al. (ed.), Elsevier

Sci ence Publishers, Anmsterdam (1986), vol. 8, 489).

However, the therapeutic response achieved with the

currently used types of 15RAS bl ockers, ACE inhibitors

and an t ensi .or.. bl ockers
activaty ped epBosduert HAS Rttt FeraiptsBsiE R iaenss stiuated by
sodiurh Br V8Rinfle WBbiiohSof By aGadubtion esiBodressurand resul ts
in an increase in angiotensin | which can be converted
into angloten5|n Il via other pathways than by neans

RAS apﬁylﬁl lglthgrpaln dpfqﬂqlr?%rétrcgtsgﬁe[%h p@ﬁ@l%@ta[)%lﬁest Ié‘i%ce
anglotéﬁélﬁhﬂhé‘ ehdjbreeffé Qo Adte@fle bhthis-Sydten/ahdrbadls BRdddigressure

bond of ang |otenS| notgen resulting in the formati on of
r

both dirgetlysby adeaals,vaﬁqﬁépﬁ tg&ion amundlreethn by tibenading dheisediim-

retamﬁ@ﬁoﬁ’ﬂﬂp%%ﬂ&sﬁ%&%ﬁf rﬂfté%%gi%‘ﬁalt{gﬁc?%\%%ﬁfp r}\f%kg[ﬁ%?ﬁ increase

in extracgliulatefuidNbRimer £ weltasathving gidwibuysrongstingr eftbdts dhrvascular,
for exanple, which is associated with side effects of

cardiaggrdirgRaktissyes whigh CeptNt® fo BREITEARAAMAAI n i s
specific in that angi otensinogen is its 25only natural
substrate. Inhibition of renin thus offers a specific
Pharmacdlogivae bladkade\of dfie IRA@ is agy ebtatxhdhed essuofdréating \Mnous
) Mos et al pertension, 9 (2007 701
discasgg] 1or SXARIRYG PUPRREEIGAChr 6T EXRTBIE. Sfandtomteditdperartion, W
H. Birkenfia p@?éf al. Kédj?‘eﬁ’lséﬂgr @Ei@d&e%hsﬁ%% %ﬁs’fe‘?ﬂahr(q@%ﬁglol 8,
ypertensi o hus 1's useful for treating disorders’ of
489). Howeven, thethesapéutic spoose achidvedwvitrethe ciragntiy used types of

s AR RSB R L rosRO5S Bl gcacious

is limite&f Thisenay beWwrs todtnefrisecihireRin WhicRas indudedlby felse agents and

ventricular dysfunction after nyocardial infarction,
resultsripireincigasednangieienainderhishican hepenveaitestinte angiotensin 1l via

other %Bw%&%&%%%@%{ﬁ&@&%@ hgfbg O@V@ r r%ny which controls the

initial arnsta‘témmuwstepdmahetms cuyrmital?zahgqhe cleaieiyeasf the Leu10-Val11
phr opat hy and reti nopath tgh‘?gucorra and cerebr al

peptndgbpnricctf aé\gsoteaﬁeﬁgaa r@%mltém in theclosmakiapof the angietensie
peptid S\Xégglégﬁlgﬁ hé Qgﬁﬁ‘ﬁetg I{{,ﬁgtarﬂi‘ tfhhg‘?} A %éé(’%fﬂc]‘?ée}ﬂl. Furthermore,
where& @kibiton oﬂmCEJ alsmﬁedéﬂ"le( m&m othes peﬂtldéﬁmaMIeaved

by ACEsiigh 3 as 5{%@%@&?5&%@”3 O&@%ﬁ i%%ﬁ%)%ooaiéi’i LSig sgleets of ACE
mhbﬂc?%AiF%%u?h%raJ}fblmmg IRl Spddift w that §n§|§)téH§Fr‘i’<5ben is its

varirous stable transition-state” anal ogues
only naturalrssibstrates il hleibjliopt dfdentotihvis redfess B@Jecaf@vwlld)pQWerful way of

v SRS PTG B IR s i bt g0 o
well a@proﬁﬁﬁé o?éarﬂbroteéi‘iﬁr{ of & E@@h@'sﬂhcf‘?% theJtdart, kidre&308n0d brain and,

baum et in. Ther. Patents 13
besnde(szfootiyeatmbypemomthusn%yée&tb fqrdcﬁr&tmggrélﬁ@mras pf the

cardopflch i D 505 o8 RebTaRIRD SARUAEILINGLA) praiep rgure
cardiad rfapivn cartidhypdrophg ! vaiouddr ypertropley, ileft veﬁ’fndmllaﬁh
cost of 15production. Recently, an orally active renin

dysfunctign UﬂtRﬁ”'Cldﬁf left venirigwlar dﬁfuggt%@ﬁemypgerml infargtion,

restenté%ls\a%?i’dar‘jéln%yppeg 'eshgy@ zf’t %&gzé}uéﬁgg% rosug./l reftrdl Bilure

mar ket ed. But the property profile of allsklren IS not
yet ideal, for exanple with respect to oral

bi oavai l ability, and a particul ar drawback of
aliskiren is its conplex nolecular structure with four
chiral centers and 20|ts rrultlstep synt heS| s. Thus,

- o, . o,
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25 Various indole derivatives have al ready been

descri bed. For exanple, in US 2005/0054631 and US
wal2h88%d6xert ai n i ndol e derivatives are descr i REUERWYHN0281

conprise an amno group in the 2-position of the

i ndol e ring and which are ighibitors of pol y(adenosine

5' - di phosphate ri bose) pol ynerase (PARP) useful for the

treatment 300of a varlety of di seases incl uding

mnth he.central nerv stem

and kighiy ERRRICT Y. HEREER SOMAUCSIonS, Sugh 28 ey pRAHa L
retmoﬁﬁ)&&?ﬁ@@drﬁbl ané‘géféﬁréhﬁf‘flmbﬁs agidrvasd Eeréb?éﬂ%%b#ﬁbye for

1452525 i n derivatives are descri bed
exampl® 08itlo asspEPET THePefioc afabe RAS ontreoh| diseases and @agjlac

canctalnln tion of hi i
damagen th o ki@ RiP oty ColsPuEle A drMeF 11BHaB4) 3, Gapdeke
et al., Ekpért wmeph&fm@cdihéﬂ FLO083 KEm |, WizGdt 412 HypestePBidr 46
second ring nitrogen atom a pyridine, pyrazine,
(2005)pp6OHazi ne or pyrim di ne group, and which are
inhibitors of transformng growh factor 13 (TG~ 13)
S5useful for the treatnent of fibroproliferative

A largéngaibée io$ pepadicexripestidomimdty inhibitoreoBhumanexmmvitle various
derivatives which are inhibitors of TG-I13 and are

stable fragsifionrgate aralpguas pEie stissilepentida borgd have been developed
since Al e p3RGELISRL e [ aghll o BN sraputg et o,

for exa\!ﬁ;l@OBSBlebftEetrael aies RrotelibPept.nBeii T (20090 24ds,). iaibeaym et

al., EXpER RO AN A4PRapt S (D0 So)n RIGEh (aESR ComRHNds

generéllflilot ft ngf%‘ﬁ? d%ﬁc@n&ie@%u é:f?\sﬁﬁmrﬁ)bldé\iahaﬁﬂl’;ﬁ{d?pﬁ D. Kleinert,

uman | nmunodef i ci ency virus and “are
Cardlavaef; Lﬂ)rtfgsrThzerapytg (1988), 64t areduratipo nfactionD a¥ dighs 63t of

43654 d US 6500853. te in . a. d
produchiony HeCntinen graly ARVE e indBPBIor, AisRirdE (o DraghENt 26
(2001)hqt1 390§3W|o%§ et%'ImUQHs/EéﬁéhQ% EXoUs) X frvi M eAzizVkt 8N pre

ase inhibitors and areé 15useful for the

Hypertaneaﬂﬁréa@ 243y hasrbeeoradeted .tBuwiibe prorerty profile of aliskiren is

not vl FERL TP AP RRED 0t A SR P e,
drawback of Alisklrepr-is fts ToAMYEK PRdls8Iar ir0Gtusey Mithrfout beiral centers and
nitrogen atomin position 1 of the indole ring system

its muligtep anthesigclius, dheigpis sdifl @ great agedder BewWnneirpeptidic small
moIecm?I%S‘IJ{eHn lﬂhﬁ)lt%" Wﬂ?cH SAb R 4vdidb ajoggh s, fd pIg \@th respect

arona gr oup, have not eén I'scl'ose

to oralaﬁoé'\rwlabllw eulqveMoI@éulaheompmwanldrmmpne synthetic abeess. The
npounds qof _the fornul a

preserguaraRlEIRISiES fljp Aead bpinvding Be et driubitiag: el indole-3-

carbo{aﬂilﬁés'dﬂtﬁé‘f’orﬁﬂﬂé@ and t he phyS| ol ogi cal ly acceptabl e
ts thereof, and the physiologically acceptable

sol vates of any of them 25 WO
Vanou%qp\ c/che)9 elnf\s/% es/, g\%g % r/eggo%%lensdescrlbed 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
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
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wherein Ais chosen fromO, S, N((Cl-C4)-alkyl) and
C(Ra)2; 5 Ra is chosen from hydrogen, fluorine and

w@ aoexnl kyl , wherein the two groups Ra are PCI/EP2009/000281
i ndependent of each other and can be identical or
different, or the two groupg Ra together are a
di val ent (C2-C8)-al kyl group; 10R is chosen from
hydrogen fluorine, (Cl C4) - al kyl

dr oxy

WhICh pille gtr{q% Q%ig coj\ntg% in théﬁ’eﬂ??' '?@JOf&ﬁ m&jlq!&, [ing a carboxamide

group %b%lﬁ%f é}nﬁ&én% (f'H §t36|m |s) 4 ﬁﬁE%E@ek%gr@gﬁ%‘%ﬁkane

which gamreps:rﬁrweoamdemdmngeofatema pytitiae, pythziwen pysdazine or
15R1_js chosen fr

pyrimidicg G A WhI AT R DI S SatTRYT M ATa M (RS BELGF-P)
useful f@th%t%ﬁtmenf&f fl%l’ SP&#@%{E%%Q%M%{/%Q@Q? rpple S|m|I%r indole-3-

carbox@mhide Herikdtives whizhearefinbibitpreofyTG&Al ahdtafe aseful fomtheh
tionally substituted by one or rrtgre i dentic

treatm@t giciRABIOliATALIVE isardSTarRIsSReCIcaHY ol Dgdreatment o hephrits,
0

are de&%e@h@f@; oﬁ@%q@“%go@f@gﬁ ggg%os 124175 relates to CD4

mimetitroomgditrdsy aprmng tbnaehkyid,ole( Gerlfﬁt)vaswhlohldae\n;dntam a

oV B ST e S i
compl&ﬁwﬁﬁ ®rivel &ro‘té*ﬁ@"o'f ﬁﬁ}'né?f mﬁ’rthnSH@ﬂ"&leﬁéW\?ﬂ'ué HRAa¥e useful for

osen fro f uori ne, kyl
ehcutmgoogmaaemmsezm&%mz 6/V53/99/d>3§554am PUherba08a3delate

in @ vepg bR EnBEr [ FpayaE st idd, ioelie sl g BiteBtyres.
amon e%%oléc@*b%mﬁiéé?/bvhldt@recﬁhosmm@é loylinkibitors?and are

ydr ox
useful (cmtheztyeag to u(l@mmgtpr\gpgpdmongo‘gh@v)dole -3-carboxamides of the

prese ﬁve%i})oln l:vf@ré&ﬁ?\ﬁ?’rl é%ﬁéga rfé@& is 2 r'”PO’Q)?me{;ff a 134 or1,5-

diazac baﬂdalnyﬂ nr@ sys(téﬁ?l o nmkogleﬁaétbm rnQadSItldh 1 ®f the indole ring
ydr oxy C6) - al kyl -0-, (Cl-C4)-al kyl -0-
systen gqtr@)a gycpggq group, and the carbon atom in position 2 of the indole ring

systerrz @r@gd aligﬁ%@%\[ ﬁz%&cl%gu éfw%egg} yé{ b¥in Hisclosed.

(Cl C6) -al kyl -S(0)m and cyano; R4 is chosen from
cl oal kyl

Thus, ﬁﬁé‘Efﬂ tptghqﬂljesemggqv}én |org aﬁeeﬁé% 88&59?“(‘@?[ oégjé égrmlél in any of
their s{(@go %5ghe£|§'gf ﬁ:ﬂ o?b'ﬁiIxture(é?]st%o?édfﬂén@%s%)arﬂj faYib; and the
physioftgically- E(Dceﬁtatﬂn)saﬁs klyerepf taetdeﬁheamyslcﬂog@auy aagepthklg solvates
f dli Cl-C4)-al kyl ) N-(C1-C4) - al kyl -
of any QAN c1- c4) - al kyl -,
(Cl1-4)-al kyl -000- (C1-C4) - al kyl -,
H2N- 00- (C1- A4) - al kyl -, hydroxy, (Cl -C4)-al kyl -0,
(C3-C7)- cycloal kyl -C, 1-12v-0-, phenyl-(Cl
-C4)-alkyl-O, heteroaryl-(Cl-C4)-al kyl-0-,
hydr oxy- (Cl- 15C4) - al kyl - O,
(G -C4)-al kyl-0-(C1-C4)-al kyl -0-,
(C3-C7)-cycl oal kyl -C, H2v-0- (C1-C4) - al kyl -O
phenyl - 0- (Cl- C4) - al kyl - 0-,
het eroaryl-0- (G - C4) - al kyl -0-,
di ((C-C4)-al kyl)N(C1-C4)-al kyl-0-, HO CO (CL
-C4)-alkyl-0, (Cl-C4)-alkyl-000-(G -4)-al kyl -0-,
H2NOO- (C1- C4) - al kyl -0-, (Cl -C4)-al kyl -CO O,
(C3-C7)-cycl oal kyl -C,1-12,-00-0-, (C1-CA4)-
al kyl -NH- CO-0-, (C3-C7)-cycloal kyl -C, 1-12v- NH 00- 0-,
(Cl-A4)-al kyl -S(0O)m, nitro, 20am no,
(G -C)-al kylam no, di((C -C4)-al kyl)am no,
(C1-c4)-al kyl -CONH, (C3-C7)-
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cycl oal kyl - CvH2v- CO-NH-, (Cl-A4)-al kyl - S(0) 2- NH-,
HO 00-, (Cl-C4)-al kyl-0O00-, H2N-00-,
W@ ¢@ooBA$3 al kyl ) - NH- 00-, di ((Cl-C4)-al kyl ) N- OOPCT/ER2n©000281

HO S(0)2-, H2N-S(0)2-, ((Cl-C4)-al kyl)-NH S(0)2- and
di ((C1-C4)-al kyl )N-S(0)2-, mherein all substituents R4
are i ndependent of each other and can be identical or
different; 25 heteroaryl is an aromatic nonocyclic,
5-menbered or 6-nenbeged, heterocyclic group which
conprises 1, 2 or 3 i tical or different ring
het er oat ons chd3en fr N, O and S, wherein one of the
ring nitrogen ajo n ryta hydrogen atomor a
(BL-),graNkyl 4groupywyane wherein the heteroaryl group
I's bong A ring bon atom 30 WO
2009/O\k 63PCT '20034 281 7 n is'chosen fromO, 1,
2, 3 and 4, N p d,. whi ch are independent of each
ot her and cad3pe i g2htical or different, are 5 chosen
from2 and 3Ru is chosen fromO0, 1 and 2, wherein all
nunbers u are i ndependent of each other and can be
identical or different; 10v is chosen fromO, 1 and 2,

whereiherein all nunbers v are independent of each other
and can be identical or different; wherein all alKkyl

A is chgsengeomiQue i{§ert4)yalia) aad € (Bfher, are optional Iy
substituted by one or nore fluorine atons; 15 wherein
all cycl oal kyl groups, independently of each other,

R? is chbeem filon® hadiogesu flabdrineaad (By-Cnalioy, wherin dentwe groups R®
di fferent substituents chosen fromfl uorine and

are independent obergh othesjangscarpbe identigabendiffgrant; optigr.gipups R®
roups present in R and R40,
togethlé} é%%E%A?Mgrésg ﬁﬂgfh , are optionally
substltut ed by one or nore identical or different

Ris chsc%%fnt 3{;} Sgpé’é‘rf e ff"g&k@ iyl »ydit 048;;/1a{;§yé|}<yl( SEi-co)-
alkyl- @(%@FE&I ebﬁ&ﬁW(@ SG‘BféII%\ﬁ %&ér%‘érylf(@qm)wﬁﬁl 5{09!04? alkyl-O-

ers n occur sever al 5t| mes 1'n the COfT'pOUI’]
CO-Cithe, ﬂ%rNHF@OF%Hﬁeyndr(&éH) alyd€pe mdneneingall gnoaparRarer

indepcfRitnf Aficath, At A1 el B o @baT B UGy car o o

dlfferent from any other such el enent. Alkyl gr oups,
i .e. saturated hydrocarbon residues,
'is chopen fiem blidiagen, (G ek)-alkyl, s’wﬂrw(%&)mhkyl &anglgH2N-CO-(Cy-
C:)aggﬁﬂ ies if these groups are substituted or are part of
4 ot her group, for exanple an al kyl-0- group (al kyl oxy
group, al koxy group) or an al kyl-S(0)m group
endlng on the respective definitiaon,

umbe
%is 6'&‘?% rofch 092 0o neSecatkerdde9r 9091@1‘@'}7) cycloalkyl CvH2v O-
CO-;

R% is chosen from phenyl and heteroaryl which are optionally substituted by one or
more identical or different substituents chosen from halogen, (C1-Cs)-alkyl, (C1-C4)-
alkyl-O-, (C4-Cy)-alkyl-S(O)m-, hydroxy and cyano;

R*® is chosen from (Cs-C7)-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
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atons in an al kyl group can be 1, 2, 3, 4, 5 6, 7 or
8. Exanples of alkyl are nethyl, ethyl, propyl
WO a1y n- propyl and i sopropyl, butyl incl urCTEP2009/000281
n-butyl, sec-butyl, isobutyl and tert-butyl, pentyl
i ncluding n-pentyl, 1-nmethygbutyl, isopentyl,
neopentyl and tert-pentyl, hexyl including n-hexyl,
3, 3-di et hyl butyl and |sohexyl hept yl 5|nclud|ng

oy BB BBl SR i Sy BSAURb R g pre

identicat BHH@PéYent'sifb@Hfd@h‘fs ch8&én fehPiXioged, (CP@E)‘-QIKYI Cs-Cy)-
Exanpl es of al kyl -S(0)m are nethanesul f any ( é

cycloatieyl- EstmJ ydroky-(CmEichatedu |(€n1@aballwtO-K£6@@)raU<yl (C5-C)-

cycloal R RS D ket CO Y QN1 Co-alky hydroxy, (Cr-
Ce)- all?ﬂ-h)i @S‘%‘U” %}’dloalkf}fﬁl ImatS (HYdroxy- etweg)e Ik}/f—@DY('& -C4)-alkyl-O-

hyl et hanesul

(C-Cq )Oqulascz) B/GHeaIyF Gyl QuCh m)ialy-Ge (Cr-Ca)-alkyl-CO-NH-

(Ct- Csﬁmﬂ q Q? aﬁ'ﬁé‘ﬁ}wé ('(%}%q; o ?2)))2 ;indl n one

enbodi nent of the |nvent|on the nunber n1|s chosen
fromO and 2, wherein all nunb m ar e i ndependent of

%is %?%?ﬂ@rhﬁﬁﬁae'aa&? Hes)rlkyh (Qapvbﬁqulhélr@vh'zv heryl-(C1-Cq)-
d
alkyl-, ﬁ%&%h@#&é @L%)ﬂgéghyﬁ@t&t 4 u@?t ngf:cg | 1R5XC,-Co)-alkyl-
(Cs- Cy}@ﬂéloalk@hcwlz\,s@a(me()g)mzlkyls, manyam-g:a§4)aa|kyl heteroaryl-O-(C1-

C.raB AR et SRR o SRR A O BEST S o koo

CO-(C54E S Jafly® N H,N- @ba{th LCFPEIKGHI gﬁ%ﬁya@) ac phakyee e Yy, aa.-

acti ve "‘conpound applles i n 20geheral Vit h resp ect {o
cycloalityl-CgracPs, phenyhéC capaliytO- ohetemearfybffﬁuCa) alkyl O- ahdeOXY-(C1-

Car-al ) (LBl oG R EE D oy RN S G-
alkyl-G-| pﬁéhg&)é‘t@f(ﬁt) ﬁyl@bﬁbtéréb%&f(@{ O‘i)ﬁaml @ bili({G 1-8,5)-alkyl)N-

| uorine at

(Cs- C4kna&‘fyé£hbl'|93 6P-(C1 ,@4)-glkyl|:Q;r((51 Chh@lkvln@ 6906951 Caralisl-O-, H2N-

oo MRS RE LML EST! [T PSS 010
alkyl- W(@@@ﬁ: Yd,‘lyalkw eel-livLNHtCG)eOat((DTﬁC@émkyléES(@)h.e nltro

esent as trifluoroneth roups /or one. or

amino piG o NV B S (B Ay AT, [ G Ca-alsy - R0-RiHECs-C1)-

cycloal R, R ORPL B S GRNER IBEOF B gl S-co-,
HaN-CGDl 15,y NHECE-SH(BECY)- alkyt)NeCOF mmnadwmswai ly

HN-S{n S e Sl RS St o AN S BN s 5. nieretn

substlt%nfsI N@r:ﬂ"eﬁH@éééﬁd&ﬁ%f %'a'éﬁ'otﬁfroé'rﬁ’@ céh ?e identical or |fferent

| uoronet hyl, 2-fluoroethy i fluoroet
2 2 2- tr!fluoroethyl pentafluoroethyl
neterog] 56 Hr S BRRBYet 3 Pt AL URP Sty
group ﬁhﬂimd:&ﬁ?ﬁéesf FEQWS .dlé\ﬁl.é’é)Qﬂ/&@&bﬁSHﬁa IhEE’é’r%&irﬁ%ESéeﬁfrom N,
a

substitu %roups are trifluoronet hoxy,
O and B, avherein ¢mm@f6@tmw rqg@mtaipmﬁoeafet:am? hydliogen atom or a (C:-

oy RSB A RGP S8 R ot fom

F3-S-, trlfluoronethylsulfanyl ).

trlfluoronethanesulfln - (CF3-S(0)-) .and
m is chosen fremdhek mgsmhﬂﬂwajl qtngerg(r@)age)mdgoqr}dent of each other

éﬂﬁ% ve explanations with respect to
andc a ylo(\eyragﬁlposrtmag%ﬁ?ﬁcorrespondl ngly to dival ent alkyl
groups (al kanedi yl groups) including the dival ent
al kyl groups CuH2u and C, 1-12v, which groups can al so
be regarded as the al kyl part of a substituted al kyl
group. Thus, divalent al kyl groups including the
di val ent al kyl 10groups CuH2u and CvH2v can al so be
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bonded to one another through a single bond. For
exanple, if the group R4 is the group
W@ a6 ycl oal kyl - CvH2v-, which group i s bonRE&EHEP2909/000281
the remai nder of the nolecule via the C, 1-12, noiety
as is synbolized by the terginal |ine (hyphen) next to
the C 1-12v noiety representing the free bond, and the
nunber v therein is 0, the (C3- 25C7)-cycl oal kyl group
is bonded directly through a single bond to the carbon
atom whi ch carries the group R40. In one enbodi ment of
n,scﬁbggnwﬂme@tuog shadinber v is chosen fromO and 1,
wherein all nunbers v are independent of each ot her
and can be identical or dlfferent 30The nunber of

p and rg' \vaic aér%ﬁﬂq%éé)m&f% qt %r %riq B%H%&'Sﬁﬂp cqq o1 differént are
chosef Yion®aldeen3! group can be 5, 6 or 7. Exanples of
cycl oal kyl are cycl opropyl, cyclobutyl cycl opentyl,
cycl ohexyl and cycl oheptyl,
: / 63P P
uis chég/gﬁ é&%ﬁéﬁl (ﬁyrg \é@%ﬁ%@g gﬂﬁgmtfeq's %&@hﬁég client oé each other
and(xnybéﬁhﬂnkEHaddmﬁhgndouble bond in a cycloalkenyl group
can be present in any position with respect to the
carbon atomin position 1 via which the group is
Vis chEQQﬁ?r%rﬁ 8, i Dad NPh&relr Qpnuﬁiﬁérgw%@%&éé%de?ﬂ%f EBER other
e cycl opéent-1-€ényl, cycl opent
and carybéujmttmaBeredlﬁErerﬁcycl ohex- 1-enyl, cycl ohex-2-enyl,
cycl ohex- 3-enyl, cycl ohept-1-enyl, cycIohept-2-enyI,
cycl ohept - 3-enyl, cycl ohept-4-enyl, for exanple. In
wherel &f SikyEgroBpEonUBBEAGer 61hé‘acﬂ’f Rl are R Unaf{ suBstituted b
cycl oa?ﬁg- gsoupgssuch gg C3-C7) - cyclgﬁﬁky ,Vln he y
one ordwvbienfludrgne aforesiy group i s chosen froma subgroup of
any two or nore of the said specific cycloal kyl
groups, for exanple from cycl opropyl and cycl obutyl,

where® alf &y FBUPHYihde eﬁ*t%ﬁé’éch%lﬂeﬁ%bmﬁh}élly s@bstituted
fromcycl opropyl, cycl opent

y and cycl ohexyl , from
by onecgrmepe ittefticaher differesisxpstituents cmﬁ@y&p@@qme and (C4-Ca)-
oheptyl. Simlarly, in preferred
alkyl, &ﬁ%éggﬁégt%@gﬂgﬁ%&%%lkenyl group is chosen froma
subgroup of any two or nore of the said specific

cycl oal kenyl groups, for exanple fromcyg openteqy
whereigra|l pyemd @@gé}g;eroa@yl GTPHRS mq;emé& &gnd ém, independently of each

other, %&5@{@8& Wstlﬂfteé rbg ér[ti%gyc ?lﬁﬁrentzsubstlﬁuents

choser yroho haloigeh; @yCmat&ybyGh@w—Mkyl D-e((y{ C4)}a|kM 81(0),- and cyano.
cycl opent - 2-enyl, cycl opent-3-enyl, cycl ohex-2-enyl,
cycl ohex- 3-enyl, cycl ohept-2-enyl, cycl ohept- 3-enyl
If struckiid %)@ﬁ@ﬁ%@ucﬁ aea“quoupgr sﬁﬂﬁﬁbéﬂ@'&%bffs%‘ o several
cycl ohex- 2-en om cycl opent - 2-en
times mﬁbecﬁm@r@swf the domytdadh’é’w aeeailyhdependnm of one another and
R 3{9 of the nvent i fe t he. carbon at am wg whi }h
can in teﬁs &PEFSAvRA OF SHBﬁ'ﬁa LrsenIes gnReaNIN FRTHSFSEPe
identical® bndigfefertifittn an§ oiBér adH eleinde doubl e bond, i.e.,
t he cycl oal kenyl group is not a cycloal k-1-enyl group.
Cycl oal kyl groups and cycl oal kenyl groups generally

Alkyl g?ﬁp%ﬁ;e' gﬁﬁ% dalws%frl {;% ﬁdreg?ﬂuggec:?rﬁ]ggosgfaeght -chain (linear) or

branchets Tiéd alsotagplies ifethege glﬁ@mps? are" S’ulﬁétkmbdsorw?élﬁaﬂﬁm &nother
or substituted, for exanp or 4 identica

group,dpr gxamplesar alkgtO=groyp Kyl#y@emgrw@ eaik@xy gEFUR) OF @A e
sy S\ Bl PRSI, i Rspbud Butingh kil pd gy oPedrvor

met hyl groups, which substltuents can be present in
any positions. Exanples of alkyl-substituted

cycl oal kyl groups are 1-methyl cycl opropyl,

2, 2-di net hyl - cycl opropyl, 1-nethyl-cyclopentyl,

2 3- dlnethyl cyclopentyl 1 nethyl cyclohexyl
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11 et hyl -cycl ohex-2-enyl, 3-nethyl -cycl ohex-2-enyl,

4- met hyl - cycl ohex- 2-enyl, 2- nethyl-cycl ohex-3-enyl,
W@200098163 cycl ohex- 3-enyl, 4-net hyl - cycl ohex- 3P&€n§P2009/000281

2, 3- di nmet hyl - cycl ohex- 2-enyl

4,4-dinethyl-cyclohex-Z-eny#,

3, 4-di net hyl - cycl ohex- 3-enyl. Cycl oal kyl groups and

cycloalkenyl groups generally also are optionally

atoms ' an allsEovR Grade 1.2 31 5u. 7 dnd Ex@mives ok alivbate methy!,
ethyl, ;grropigﬂﬁéhﬁih’d ﬁfbroﬁﬂrar@(ﬁ}ﬁﬁl'@pﬂ’ymﬂtyl |3clu3mg4n b'i’rtyl6sec,7 buﬁfl

or 11T fl'uorine atons, ‘preferab

isobuty and tertfbutyl, p;eet;dnrmtudlngybpeaﬂykyll W@tmdplgtybn@bpentyl neopentyl
and teiicfta AER dn gL TRy Erl bbb At Teonepr ey

includifg M ReSHN PR & t?ISiﬁBIhdIrrg ROt OBXArhPRS GialkylaD- aleSdelifoxy,
present in an a substituent. 10Exanpl es of

ethoxyj ncmpaombgepmpém r-peteal, Isabuient fert-hugoxy and n-pentoxy.

B )
methaﬁeéulﬂny"ll ((OHSL-S(Oyi)l ﬂiemafriesﬂﬂfdnyl (CH3—S(O)2-), ethanesulfanyl-
5, 5- hexaf | uor o- cycl ohex

| f
(CHa-GiySr oetbul;fvy{fawlt)eetfw@sy e Hensd i esthanesuifonyl-
(CHs- GBSO, R Stafes itany 14 ( GHIRCH X0 Aiehyieniliutanyt), 1-

methyllethalmuh*myd}o(l(@’elelzCH-S(@b) andmmmmle&&rwsuwamWy((CH3)ZCH—
roups ar ot optional l tituted by substifuents
S(O)zg %ngﬂawwquﬁlge &y i égpumq%ﬂm)llq pHgsen %romband 2,
wherefrVAl R@hb¥ts 8f %ﬁn@ég@ﬁ(@érﬂ%f‘é%@%'otﬂé% €8 Hefidentical or
substituted by further substituents |ike hydroxy, as
differenth t he case of a cycl oal kyl group or cycl oal kenyl
group representing R30, it can be substituted by one
or nore such further substituents |ike hydroxy only
A subsam@teacalk;mgrémb&hhtbéesu&,tmit@ae:ﬁl ahy posftiona! prsvidethat the

C4)-al kyl, or 20by one or nore such turther
resultl@@: bgmppuedtlg stffigientiy stablecanssisysuiiablenas arphasmaceutical active

compel R LR SRR PSR s gt

are suﬁﬂ&ie?hlycswblb%rmf Syitdlle a8 aaplﬁa’rMamiLm}thl @cEtw@chdrﬁFblkmlyépphes in
roup, preferably is 1, , hore preferab

gener WIﬂbrreseﬁﬁhﬁsa al grounsénttm &pmmswﬂéﬁ %ﬁh%mff@%ét'if aneiy group

can be ﬁo@oggﬂtgﬂe@y&@% gé%ﬁgg%%ﬂ%ﬁ%ﬁ%ygr e ﬁ&&fisecftg@dy i.e. not

carry fmorlduecatoﬁm,s bosubsctantddefdr exanpledy BUE I8, f4,n5t 6e7 8,9, 10 0or 11

stit ke hyd b t
fluoring QLTS SHETeabl Pidd 2 hed Of BUoBBel B, ety G bepresent in
any pe e Fsmekarr@t@t?ﬁ 8 AoIsHESA S b POrc R EP Rty

har maceut | cal active conmpound. P ydr oxy
groupsmw[m dinreei fluatine atogreeach angbsi nresantlasﬁrlfbloromethyl groups,

and/or ol Oarﬁl(lc}%] ﬁua&ﬁ@gﬁ ﬁ%ﬂé%%ﬂ&%bc% rsl)gghﬁg %rt]érhg%ach and
be pre§8ﬁttlé>§aifmﬂﬂheth§|éﬁé giRiupseThe @XxpRanadibRS it RI¥pWBE ©thies

part of the double bond Exanpl es of
substityiign of p-grabp byt filiasinecalae @apkyif the aigup additionally carries other

oI BB RBEh b DR HEOE Bl srove
Exam;ﬂe@bﬁﬂ@dw sub@t@%ﬂ%lﬂﬂ@l@?ﬁ&ﬁf&ﬁﬁl@@%rﬁéﬁ%JZ-ﬂIGoroethyl 1,1-
ex r oxy-cycl oh

difluoradihyl Soh 2P BIRERY) BontABLOTORIN 633 LUaRRIARY. 2.2,3,3.3-
140, c
pentafé 3@1 ﬁég r404>((§ t@ﬁ@%n%ﬁ@@ la:ndéw’ jftgf_llﬁﬁ/rgfs%)‘ow. ELASPWs of fluoro
tri hydroxy-cycl ohexyl, 2-hydroxy-cycl oheptyl,
3- hydroxy-cycl oheptyl, 4-hydroxycycl oheptyl. Exanples
of hydroxy-substituted cycl oal kenyl groups are
5- hydr oxy- 5cycl opent - 2- enyl,
4- hydr oxy- cycl ohex-2-enyl, 5-hydroxy-cycl ohex-2-enyl,
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oxanyl group or tetrahydro-2H pyranyl group, can be
bonded via any carbon atom and can be

W 2aopadsiey opyr an- 2-yl, tetrahydropyran-3-yl orPCI/EP2009/000281
tetrahydropyran-4-yl. Preferably, tetrahydropyranyl is
tetrahydropyran-3-yl or tetgahydropyran-4-yl. In one
enbodi nent of the invention, tetrahydropyranyl is
t et rahydropyran-4-yl. 20 In substltuted phenyl groups

substityleih SIREPT OHRuRs BIRPLOETBERoRy: b SIHERebRcan be
pentafﬁfo?é@tﬁbxy Anbe33- ﬁ@lﬁb?d&ﬂpo&? ﬁ }?I%btdf @Iﬂoﬂf—tsﬁﬁzﬁltuted

4-position. In disubstitu roups
alkyl-X s+ groupatase ¢laﬂudjen1atba@eﬁuliamy2 (Gch&r trrfbnromethylsulfanyl—),

oGRS G5B bt RRI ey (BRSO

the substituents can be present in 2,3,4- position,
2,3,5-position, 2,3 6-position, 2,4,5-position,
If applrz:ableaﬂp@gbor/@ explanatians wilhsiespeet tolglky gsaeps BPBlYoup

corres ARG b aBHPEMAHEDbS e Barlb e BRE) Rod B oo

alkyl ghhﬁJSJDgHRSénd atled, Whit{h GRUPRITaR SI8d bRvegardidas the alkyl part of
position,_the 3-position or the 4-position.
a sub%l&ﬁ%@&@tl preurd huse dpraé?rglra k¥l QipuRy m@r@%ﬁrwvgm @Ikyl
group%@rltl' eéndjbflf-l r &N aisHR | t{ré’iﬁm éh?rﬁ%rbrﬁHQ?%%ttHg%Bnﬁe% the
fesent”™vifY any” suitabl e position e present
adjacenngeusUpsncarcbemrem |alalnynms;rttonsrmid camsmrlsfrofﬁteemamecarbon

som 1 B aban o e SRR T
Exam;gféﬁfo?ﬂﬁ}éi é@gﬁg aﬁr y?ltee%rﬁﬁe-rml-lz-@rl-ﬁup-CﬁgéHzld(ﬁymi’ ?]e a

stitute group, carries 3,
-CH2 %f‘QHZHCHE‘ 1Cbls- CZ"Z C(Hﬁﬁ@l‘bé“‘lﬁ}r -@Hf-ﬁd‘ﬂz@ﬁHz CHz-CHz-CHz-,

CHICHbare (el i BeR e it eGP BEr: i phthy And g

-CH,-O@ N RaEXhmpley o6l -suttitited HWBIérﬁbfalﬁylgiéep@\nmch 88n

substituents listed in the 5respective definition, for
contaieadpl, &, r‘&yorﬁrﬂls@nmeremms Jee ssampleraraaCbtfen;CF2-, -CF2-CH,-,

CH- GG =GP FCERGHA, TR G B F 2 20d (G- GRYf) I the

numbér@ﬂn@bﬁla%ﬂta@yl gmhglmﬂg, oﬂthe‘ rﬁlﬂﬂbéa{/ wamrvalent aIkyI group

Cl- -al k , he case
CvHay 5 ( (%ﬂfob rtbgév@ .admeé\t thws yhtﬁhpaneémr‘@seém thig 9@99 are directly
b 40 .
bondem Sot%etrh t eraﬁhlf&f%igé%%ﬁ@e%%ﬁdugrorﬁgé@ |i“ﬁ1$g;r8[|g R™ is the
group f@%ﬁ@p) eyclba%@ls@hﬁ;t# fjv\alalntllgrooplisabomd'@j to the remainder of the
uorlnes stifuted. a ituents

m°'e°!é'8ﬁ‘;5‘? thg QgﬁZVHBO %bap TR P?? %&QWP?' lng(hygBep)-haext to

the C, %Sﬁ'oi) W%&e@enﬁﬁ fe3ee bBRY, BRd 'tﬁlé?hHHH%%r Nth&RGN id 6 Sthe (Cs-
ituents | addition to substituents conprising

C7)-cyalosalkyt graupt is domidied dirdatly dhroetgir a aingle boodipg thehcarbonsatam

., resid of an_@apqmati c nccli or .
which G§Flendfisdirad KE) AP st pBoRMIEMSTeng fvamEn g Fumber v is
choseﬁ%ﬁr 0P, WheHefR bR AuhibdrS e dlefihdépémieriof €Beh dteetdand can
can resent in any combination and can be present

be Identrpairwdgﬁﬁreabl e position, provided that the group is
inline with its definition and the resulting conpound
of the fornula | is stable and suitable as a

The niBENBLEng bémlonaabmsemca)ﬁ?a@uam | gro@p 198 3t Be516 BE7. The
ni trogen atons specifical

r erred to in the
numbeyegfiring ¢arhoa@é¢m§mag¢y@m?"¥@m BeRKR FaRbech &an/ daxapples of
r t
cycloalRf RO BRYE oy BoPHY ol Enh B el Bt cychrsi®y,
pyrrol e, pyrazole I mdazole or triazole to mhlch an
exocyclic atomor group is bonded. Exanples of ring
systens fromwhich a heteroaryl group can be derived
are pyrrole, furan, thiophene, im dazole, pyrazole,
trlazoles such as [1 2 3]tr|azole and

~rr a ~ o o o o o A ~1 I Y -
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enbodi nent heteroaryl is chosen fromthiophenyl and
pyridinyl. In another enbodi nent heteroaryl is

wao bioopdrany/| . Het eroaryl groups can be bonded vPEI/EP2009/000281
ring carbon atom For exanple, a thiophenyl group
(thienyl group) can be thioghen-2-yl (2-thienyl) or
t hi ophen-3-y1(3-thienyl), furanyl can be furan-2-yl or
furan-3-yl, pyrldlnyl 5(pyr|dyl) can be pyridin-2-yl,

examdit b bR B Bt oYM a8 By The
doubld Bbﬁ@?rpb)b'ycfb%!kel?ﬁl é}d‘dp"%éiﬁgéb'ré’séﬂt in %Hk"ﬁdiﬂﬁﬁl‘ wf%h Yédect to

3H-i m dazol yl - , thiazolyl can be thiazol Sm}/
the catioraatom in m)sjhom Hnaawrfsctythe group, iappndaddo;th@ aie ring, and

oycloalddnyt oén fq bEEptiasstt- 145 tveisen-eoE i diddedliaeov

cycloh@kOoughyl, waoﬁdb&terwle@}dowsk@wrmﬁeptm -8y, cyclohept-2 enyl,
posi tions, for exanple in a thiophen-2-yl group or

cyclohegrareryl MC@*&P&“’« enylhtor expawle | larprafﬁlreﬂ embosiﬂeents “of the

preserﬂ |R\9 tan% @Qgr 1l ICI) gg?ﬁﬁ]e%xf&r -as Qé@%} %d?oé')ikylt in the definition of

any graupdschogem froch @ subgrdupeoflamotwd oomoaedy‘f thie saudts}p@cmC
position, in a pyridin-2-yl qrou 15in th
cycloaﬁﬂybegqqnsofpra@wle frorh ey clopkRRY engrevaiRhUyY!. o frpfCyclopropyl,

t t
cyclobﬁ{ﬁ%@b dyg Ol,l(j%r ﬁrﬁmttﬂf% %ro@@fﬁé@ﬁgﬁg"gﬁd cyclohexyl, or from
cyclopénMandlaynlduwybor from byaclépemyl toyolohawyl and cycloheptyl. Similarly,
in a n the 2-positi

sitjon, ro
in prefgiB gmbeinests 8 sdElaasnyd atftut i atiasp o cos hidshup & any two
or mor%né*/tﬁé sl §pecific @%Ib&lk@HYI gf ﬁf)§ r@?b)(am%lé fHoRd b)tféléﬁéhtenyl and
heteroaryl group 1s subs uted by one, two or’ three,

cyclohewepyr of frqrracnycdmw@nyizandv@yclbbepmmrérmn @yCIOQent 1ceanyl
cyclop%{ngg' i ren SeUk-) —telgtg r%?;&léhﬁ'g;gzr %B@ngg(f%hﬂgét? ggny to&n cyaohept—
2- enyISé;hbﬁbl'nt Wpedt@eﬁwbéydlém&@ﬁyt '&y§lohbk1206ﬁﬂ 8ySIoh&aB-enyl,

beameth I roup an ethyl group, a group or_a

cyclohept-2-eny wyctpf 3-gryl andwel enm @'hy|g@b§9§1 eyatopgry2-enyl
and cy&e HeE?J;? H?F’ tfﬁgﬁ?g&ﬁp&q 5] %tll‘\& [r']:fégt%g rréé}énw %?]J g n(ﬁoh?pt-Z enyl.
In onerembodxfnemthﬁtm meyitloﬁ%éwborﬁ atorAxdarlhich the wddaw’ﬂyl

atonlln a |ny TOUp or a nltrogen atoml
group fapresenine i ats&%ﬂd@"gﬁ?ﬁhed'&‘ﬁplﬁlfw isaptPafh obihieidouble bond,

.. 08 SIS ofdin 11 SPETAIES, 815165 b 8o
cycloaﬂdetmtytgrw,pscgdrmralnearebopnnnaélycsublsbtmma by pmef @rrable/ (C1-Cy)-alkyl
chl ori ne or,. 30brom

st el anat
substifielfa I e 155Y ant SPSHSSIURE, 58095 Bt CaapeERyBbELBEIS: 81
Substlt]ﬂ%dTI”fSr @iﬁﬁﬁ@ b)l' pveng b?ﬁ |88mmfd| %?%lffﬂrénﬂ@r @S)Lélﬂveédﬂétltuents

he conpounds of formul a
for exampleﬁnsmeﬂnsd grEops andior strad@r@u@saed/@o mmopyicgrouw gnd/or
i.s/trans _is The i nventi on ris
tert-buffI ronES T RIS by AR P s et RUbRR R EYT B8 present in
any paRne Examﬁleg efalkl/|-Sussititedasyelcund/ gfo&bsﬂéiee’“h@émyﬁ
i ncluding cis/transS 5isoners, in all ratios.

cyclopregyind2rdimetiayltayelopserylal meethyhcydlepentith @usrgimethyl-piclopentyl,

I |UR u | d
t-mettyfietlofetyl, ¢ e HAETEnGRY, R ARORY R otfon R b
cycloheryifand8)325,6-tetramethyl- dynﬁmwyd &xamples ooalkya@abit&uted

have the S confi gurat| on or the R configuration. The

cycloajkepyhgiaypsrase k-aethy-cyglonentiesny!, Zerethyheyclopent-2-enyl, 3-
t a t
et B e e By B R oybBnex 2-enyi, 2
enantionerically pure formand in the form of
racemates and in the formof mxtures of the two
enantioners in all ratios. The invention |ikew se
relates to diastereoners in the formof pure and
subst anti al | y pure d| astereorrers and |n the form of

o Y o o s o, .
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25tautoneric forns of the conpounds of the formula I.
Physi ol ogi cal | y acceptable salts of the conpounds of

wo b@oferisdll a | are in particular salts with a PGRER2002000281
salt component and preferably are pharnmaceutically
utilizable salts. They can gontain inorganic or
organi c salt conponents. Such salts can be 30f orned,
for exanpl e from corrpounds of the formula | which

R e L oo SR Pl BRE £ .
methyﬂggggﬁgbﬁ g@@&:&gﬁ(ﬁﬁw@ydﬁhé}( gfé?in ARy |-cyeldRRL R enyl, 2,3-

dimetindeyciobsx3enyi/ Ep&dweetbmagmon@( REQFIM' S drdinatbgl-ayclohex-3-enyl.

Cyclofl el SR sy B ORRA deher Bl 8RR el ppostiuted

by oné@ﬂhwﬁé fvigring eferas boaatieey are @mumte@ng@m@nmaw fluorine
npounds and quat ernary ammm um_hydr oxi d

atomSRebéwbséﬁ%teéf farsaople dyot. 2,156 4 & ﬁu¥a3 19, an ﬁf bhdueripgatoms,
proferdf o €224, S BRI SRR RUES DRl e

groupsitanatgo bé)eubstctote’d sinfultaneopsly Byotuaginesdndalkyt: s f@drine
stabilit advant a%eous salts of acidic groups are in
atoms,p@,ﬁ)yb%g ”éHHPUYrP EG'PQ§£'\%?3W1G§H&‘? prasgnt khagalkyl substituent.
| r
Cram BBl o 0E AR o o) TSl 2
difluorotoyclopropyl a3 13-difluoto-cyoliobityl, 4 ﬂxmaroecyclotmxyl 4,4-difluoro-

evlon BRS04, b 5 B A, AR U8kl

cycloa%ﬂyﬁgmﬂiﬁ‘éo&téﬂl-fIQéroa(EW,‘Ic‘Sk%ntbziéhy‘l hﬂ‘hﬁfr@%ﬁioﬁex%@nﬁe4 fluoro-
preSsent in the formof their acid dition salts wt

cyclohph;ﬂseoyloga%dﬁluyrcacz@phawee@w4 l@sQnéf emb@xianpnteofatbesamntlon

cycloaﬁ@ gro%%r r%erPoé E)kl%b'aﬁ)égléte%(tﬂ % @%]%?r&t E\%%gn?rom fluorine
and (orembaalle,a uiffaodyicto iy Grotip 1o lcyelaaikent Pavotipasdribe wbbghutéu by

eneral can be prepared from 15t he conpounds of
furtherfwhﬁytleents b&e hydexyoas i the easeaef @ cyeloalkyboraum owycloaikenyl

group fjé'#rgggltltl Qf 5511 &8 sﬁB§ﬁt9|g$d %B@gcogg‘}‘fél%ssuéhs 1sugstltuents

art e case I on sa

like hydmwﬂyl andntcalbyi substitvers chosen freai flugrireiasad (CliLCELDl-aIkyI or
obtai ned salt the ratio of the salt corrponent S can

by oneyexMefe sUpdithes substiiupte and simultanaqusiy: Ry onetqrirpore
substiBhigen R BR3P falid 186 rhiod ol IR Fiifier

substituentaulike thydrony aihicgambe mesemtnrbamyclogikylh ps cyelbalkenyl group,

preter A 7} £t 3 e P el 1 SRR sl - £02 %0kl Slmbes of a
substitt@Rtsdih e;@cléélﬁ ICGBRp Ry eIdakehyl o Bﬂe%‘r‘a%ﬂﬁs” C2 34,567

rati o, anlndlcatlonthat an~aci d addi ti'on sal of
or 8, mpr Gm@ﬂablydf 2, Be 4iasraydiomexaroplet hizer anSuach further substltuents

e G B8 S5 SRRl i o e

sufficiehtirathbleadllis SLifab® agoslibgrodp Mh pHarm@cautiesl dﬁﬁbe @ompound.
conpound of the formula |I. 1f the conpounds of the

Preferalply n@ ihydroxy sHhstisiesd is not pwseat in pesiten diaf aexrleallserylgroup

or cyolBakyPatqle BB IF T, 2R8 0, ATl BfoddiEiy B8R
substutubat isaldt present oreacagr@datoh wmxtleisqmrt bﬂmwtﬂe dlond.

onprjses all salts of th onpounds of the
Examples R,y oxyRuORltued syclea gwpﬁwgl%hwomcyclobutyl 2-

hydro R RIGRRY | 2 Qo CLoth e IS Skt SO el AbnH L 2 rony-

chem cal reactions or for the preparation of
physi ol ogi cally acceptable salts, for exanple by neans
of anion WD 2009/ 095163PCT/ EP2009/ 000281 17
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exchange or cation exchange. A subject of the present
invention also are solvates of the conpounds of the

wWo o063 and their salts, such as hydrates aPdI/EP2009/000281
adducts with alcohols like (G -C4)-al kanols, in
particul ar physiol ogically gcceptabl e sol vates, as
wel | as active netabolites of conpounds of the fornula
I and prodrugs of the 5conpounds of the formula I,

gs of the
cyclonght, ATV BRRF e bPEN Ao Gr I RaN, ASedify ol hyclohey!,
2.4 duwmgiﬁ?rﬁlﬁgékg ggfangzgm% R ;%éokgﬁdgs 5my§ﬂ6”§$g?§i§h@iyl 3,4,5-

trihydresyreyelobexyly 2risdaee- mtclnpaptvl hydroxy€yelohestds-hygdroxy-

oyclonER; Eiahbfbs.of AR SanRlu U R B S0 AR WRES -

cyclopéﬂthér%enh?dmﬁyC@’d()hémﬂdml ,&B- ﬁymoli? -dyBloheg-2- enyl 6 hydroxy-
di azacycl oal kane nmoi ety depicted in formula | in

cyclohrx-4-8n¥iy Qrm@éﬁXY'élﬁ@Ph@%'?’aﬂ”ldl kyamplesof thealipue cyalealkylalkyl-

which SEK b @UBnE e tTolE (€5 8 chEloaMyPESp i Bryimethy-
cyclobatylmetlmkd— g:lyolopenb,«lmeumonydlshenylmtbw a:ycmﬂapxwmmhyl-

cyclop %'%IEF eﬁ ggfq S Eﬂl@rg a-&g@% |fIH350énethyl-
cycmh%;(glhgpgﬁ the rwv cloﬁga@?d %Mthgﬁgf-'ecg%!bgfdr%lleth 25

cycloprmméeﬂllybnﬁdyelo@queth&I ; 2- behﬂmhylétmm @- md:p:entylethyl- 2-

cvlon ARy et <SripbarHetty': Rk e o el i8hBatatpyicizs

cyclohepf/I&thgHps Ra toget her are a d| vaI ent (C2 C8) - al kyl
group, "the said alkyl group is preferably bonded to
the carbon atom carrying the groups Ra via two

o 3 80D 8 BB RS s s i BebSinpe oo

oxanyl growbl aritetrBRydrdcd2i pyramg gledp, Cdeﬁﬂbe bBohdedwizahy @atbdrhatom
roup R2 are 25bonded in the sa ring position. The

and casrhbe t%tMX%PRHﬁ@ 2vh @etrahskctroay@pcwbpk@ﬁ@hydf@owanﬁhﬂ
PreferﬁBl';Vp 8?5%&?@‘!]:1%‘i{?ﬁér@drggﬁa&g??@atetr‘é chwr%n anﬁ In one
embodlhfesm obthe‘ inventien, tgtrabydropyrars i t@etrabwdrapyramdeyl. f or

exanpl e one, two, three or four fluorine atons.

Preferably the said cycloal kane ring is a

I r I e

I U oA D SV e Ele P BB B erin B ARSI n
monosmbsatutgd pdaladykgroﬂpaolhermhsmtuem|oaatlmjprelsent)nrethe 2-position, the

3-posi R 87 E ASasRiinin FERH G PEn Bl SR e S AP B e

preserﬁLiﬁQt 3prsgmenb2 &3itiornel 5o difidHora @-goéﬁlo'nng'ﬁﬁbﬁﬁon or 3,5-
hi's 2009/ O95163PCT/ 'EP2009/ 000281

pOSItIO@nﬁbHISﬂbﬁtltlﬁ%PhenﬂlQ§ﬁUP§ Ghesipstituents ganbe nresent in 2,3,4-

positicfy i S:rtsfictly 2P Sl B RS T # B0 Bt frpositon

If a pheﬁyn grdupa:taeﬁ!es fReisabstiuentd)&f dihieh 6Ak, tWel thiRe & flout
is a (C2-05)-al kyl group, nore preferabl a

substlty@gtsgagn geﬂyxprlge@j@ms)c eg(@mﬂ]eethg ynsubstituted ﬂag Fg:artpcp,n atom
h

can bR PHERNA baBlih o SYERIG by e oL Fbcstuten

phenybgthxm@l Grdmtefdavyh dredp agenesadiffeférit- sﬁ]bbﬂ’a]émi ,eadhesudistituent can

he tvvo ra Ra are in endent of each other and
be preégﬂt |51€aq Fq%i%pogl?loai e@g? preqe,nt inyeptipnoegapyises all positional
; r t
somef TR THIbR, o usteH{io e R STBSIGAR] DREnidiofp CaliBen 2, 3,4
i nvention the groups Ra are identical or different
groups chosen from hydrogen and fluorine, in 10another
enbodi ment they are identical and different groups

chosen from hydrogen and (Cl-C4)-al kyl. I n another
enbodi ment of the invention the groups Ra are
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In the diazacycl oal kane noiety depicted in fornula I,

preferably one, two, three or 20four, nore preferably
W@p@9/0951603 or three, particularly preferably onRCOEP1002(00281

for exanple one, of the groups R, which are

i ndependent of each other gmad can be identical or

different, are defined as above or bel ow and are

chosen fromall denotations conprised by the

or 5. Pigteralin & guhStuEd Atew eaend Brewing 2 sutdte Hipicary
group, HPHES 1R g, Wﬁéﬂﬁ:ﬁ[braﬂér » hlﬁeﬁﬁéﬁl%?féﬁf!&'eﬁﬂhﬁﬁé’c&uents In
|etg depicted in formula | a pi perazine ring,

preferiedram p@nmta@f thenigventian sthaumwmts Imgubsttituted phenyl and

neteroB gtk ChreC LA T b BproliB o o SRl e

respedtﬁé%‘rrnﬂmrmor dxamhiple by substifuatts cHbsér from hérdg@n (C1-C4)-alkyl,
n can be present in any positions of the

(Cr-C o B Geta ey (O o oo e nenggem G 1 GorlkIng-Co

alkyl-dé‘-gmﬁoé}{)éq‘n oy &r)?njl?)ﬁ hglro lnﬁg%bub; Egﬁ?l ng 1@”06 Fhlthe case of

a pherWﬁgrcﬂJﬁwldhetemarvfgitdu@ repyesyritiog R@lmﬁé}elaldﬂyélkﬂ-groups can be
%Houps representing R are not baonded to carbon atons

unsubs Uﬁﬁ’eoroﬁ%@iﬁ@ﬂ@éll QAHEr Mg ﬂHQBP%@é@“ﬁ@’\d@ﬁﬁmnae’Fample of

s TSR ey, (el copprs e

group Gitg (wifluovamethyl) sichnge €Fgiitsglf 00E;-Cafort@le;-§r maysb&Rirmteded in
each i Er SSHHETHE B adtioldn sﬁggﬁg%'ﬁg oBRrS BuPatit RSy alky!.

5al kyl, hydroxy- (G -C4)-al kyI
(C1-C4)-al kyl-0-(C1-A4) - al 2/ , phenyl - (C1- C4) - al kyl -
In a hqt@barn@roapkwhmls:ar@l@eo AnjarRIatic CONOGKRlE, 5-membered or

6- menﬁgg&g%?{gtelerggg rrr‘lsrgg’t ﬁ%% E‘%‘%rﬁ'ﬁa%&éﬁ%ﬂn Fat\égda the definition
of the J(ﬁbd&“:é?ﬂb Eprsent ih @n?'&‘iﬁtﬁha%ﬁ’@ﬁﬂ '@ﬁtbé prEISeRY i 9¢ Buitable
C1 al kyl , hydr oxy- and

k
positior1p ctjmz@he groumisdn ﬁlee Vlélthatt‘él ﬂﬁ%ﬂlﬂloﬂr&m ﬂ??dﬁé!glélﬁg

compr 11 S TIE AL AN S s

compo‘Bthﬂ‘lhé;@nerﬂ'tlﬁé ring mitregeh Mmelﬂp@dlﬂdfeny réféﬂ@dhﬁdlﬁ mdeﬂnition
(Cl C4) -al kyl, in another enbodi ment from hydrogen

of the gmgjpme g[.qzagd\@m@an GHEY aihydsegenyatom or g sibstituent such as
alo, 1M RGO oA S LMool St S Blrrore

pyrazalmdmdﬂzexﬂe of triamode torivbithnam exofydlicatomvengroap isbendéd.

Exampgs of3if8 YR EmEom CO iR haRioRn! SFe|BEa be eriygd arg pyrrole,
furan, ﬂﬁéﬁhé‘d& %lda%ofél d}Nﬁké@ (RIS siRhCas|, ZQQtHSEoI@réHbOS R

are hydrogen. R which are different from
[1,2 4]tny9do@@mazclar([b6]cbmdtaj lsoxazgder(mng;]oa(az@lem thiazole ([fh 3]thiazole),

isothia%&@eﬁi . %ﬁ%ryzc I‘ﬂjr gx:bcf %éllgg %ugﬁ @sgtl ggk{i hor g;ﬁe ip ,é% 4]oxad|azole

and [1% 5]695@@&0@ SiTaHEZORESSUchad [ 18, AftATdiazaé by ridiie, GRfridazine,
either one or two such groups R which 20are different

pyrimidinenpyipaineg inzines sucteas b 28 ltiazings b2 dkiazine agd
{ Z .
1.3 SRR B B b ok f B4 PR AR baprises one
or two @ﬂmt@aPoﬁdiffethr@Sﬁ@tbrd)atohﬁ? i apother ieptbaatimiehe of the invention
position with respect to the ring nitrogen ato
heteroml EAMPEiISES QNS "igah?l@éo‘(li@"br%rﬂiﬁh (i3] defiegd iag 'F‘@'Pﬁ{ﬂda Ip another
I
embodife i A8tk I R D AFRPRERP BP0 S8 RGBT Bnother
are different fron1hydrogen these groups R can both
be present in the 2- position, or they can both be
present in the 3-position, or they can be present in
positions 2 and 3, or in positions 2 and 5, or in
positions 2 and 6 or |n p03|t|ons 3 and 5 mnth

T N a . a



10

15

20

25

30

WO 2009/ 095163PCT/ EP2009/ 000281 20 0, in anot her

enbodinent u is 1, in another enbodinent uis 2,
wob@eevdsieal | nunbers u are i ndependent of eachPGI/ER2009/000281

and can be identical or different. In one enbodi nent

of the invention Rl is chosgp from (Cl-C4)-al kyl,

hydr oxy- (Cl- C4) - 5al kyl - and H2N-00- (Cl-C4)-al kyl -, in

anot her enbodi nent from (Cl-C4)-al kyl and

embod BB SR Lo PR el AT
embo&mlhwbagﬁllsf fgﬁoﬁﬂé@tﬂi%rﬂwl §rdupd e bbﬁde@mahaﬁy ring

nmbodi nent | kyl I n anot her enbodi men

carborratans. Fgrexsmpleca thwphanywroum (thlenyitgﬁeup)embeﬁbmham -2-yl

(@-thie i KB PRE A Bl FurBPyish P firaP 2 Eb PRI 3-v1. pyricinyi

(pyridydy @é@béhﬂgfldfﬁ 21, Wrmetylaﬁ%y(-@h%?) Wr&id)lyﬂ:é}%e 1Hpyrazol-

ment of the invention is h en. 15In
3-yl, 1b|nréyrémb@1vheh2Howrﬁh@l 3wl amidazelyl ranibe ¢ d Fqlyl, 1H-

amldazlf%h-ﬁa?f o r Al wh]laE?B@fﬁy\)A Ztglf]aego Iﬂe&eefh(? ol |2—ylstrﬁ§?oﬁ§ﬂgl or thiazol-

i"opheny pYT I nyI I h ano
5-yl, [‘ﬁmthanalylt cén bmhﬂh{éﬂzlﬂfim\?ﬁetyﬁ,rmar[ypl 4\][WH| 2043 yllc?r 4H-
etergaryl is thiopheny ich are all optionally
[1.2,4]tr1a70H Stﬂt ed as indicated. |In another enbodi nent of the
invention, R2 is phenyl which is optionally
substi t ut ed by one or nore identical or different
In sub&titsitdus héteosarybgrupsethef subvstihaemigeaan KepreSént al ayy positibns, for

exampls i3 hPheE K GOLR BT HsER 26 b in i ARoSitprGandlor in the

4- pos@&b%ﬁbﬁdﬂuﬁ%é’S%nt@\ ii® actﬂﬁ)phte\‘\% v @rro%% &t'a futth-3- ?Rjr%up in
pr ef erabkl one, two or three, for exanple one or
or

the 2- mmtuyuaed irethes4ipesition and/ot in e Frposiiorzinca pytidin-2-yl group

it S350, ROBEELER B0k ESPhLATF G A .
positiofo ith PyAainy8-y RURsin the Z2pesiEibn ahdWsr infteé 4epceid® and/or in the

the case of a nonosubstituted phenyl group
S-positienaad@itn the ﬁzms'ttcrm iR grridinedritl dEawp Ubth@r%Wﬁttloﬂrﬁnd/OT in

e -4 O e S 30T L BT BLe b e, 4
substlmmhetaumg&mp hes@saaaed brymrm$wbldbml$reé angaRicular one or
posi tions osi tions or positions

two, fOZ eé‘ﬁﬂ‘me 05? H@@t'P?Io?fsd' eEgi S&Jbsﬁttueﬁb% |'ft¢ HRY nitregRn gtom is
presert!Wi5dh 2&n C'%"%O%] ﬁﬂ/én‘b@% I dt8hfer Q@%Bﬂltu%ﬁ? Lfﬁe %ﬁBEﬁ’tﬁ%Qf bR%his
Substit can

can carry-t uents in any I'-ons an
nitrogdreatony can pesaiotethygl Goup) an @tizyl §rolumpe h;dpypgemgp or a tert-butyl

group,g’f:oE }#%rgwgie’g vﬁ"ﬁtg Igggttﬂoh%rléqrﬁgﬁ%tlp% mAnasHbstituted or polysubstituted by

fluoring; G@h@l‘éﬂfsu&é&é Pin rﬂﬁbgéh ato€in an aromatic ring of a heteroaryl
2009/ 095163PCT/ EP2009/ 000281 21 phenyl, for exanple

group,i for examplsf the ptregen ajeroup a pyrﬂjbﬁltgroup@d auytrbgama‘tm ina

[1.2.58R84 Beali ok Bal s Earieap o f%gHsilﬁtgéiﬁ@s%fﬁ@géwpgﬁnds of

the forbianl Ralee Predeat ie iy bf arh Nloxigé) - al ky! -
(C1-A4) - al kyI S(0) mand cyano, nore preferably from

hal ogen, (Cl1-C4)-al kyl, (Cl-C4)-alkyl-0- and (Cl-C4)-

| - S(0 a 3

eloa BRI TR lorgRS OGS ol Rl LA A8 o

bromine, éh pastidwarffluomneadragdorimad ( Cl- C4) -al kyl, for exanple
fromchlorine, fluorine and nethyl, mherein in one
enbodi nent of the invention the alkyl groups in
substituents in the group R2 can be unsubstituted or
substituted by one or nore fluorine atons and, as an
exanpl e of substituents containing fluorine-
10substituted al kyl, the substituents conprising the
group trifluoromethyl such as CF3
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itself, CF3-0- or CF3-S- may be included in each |ist
of substituents in addition to substituents conprising
W a®astisd ut ed al kyl, and in anot her enbodi meneCHEP10h%000281

invention the alkyl groups in substituents in the

group R2 are not substitut by fluorine and in this

| atter enbodi nent the said al kyl thus neans

unsubstituted al kyl. 15Specific groups in addition to

ore.nentioned spegific ou which can
The pi3ant LRRRIOR GogTRSrsRl SRtPasaEtR Farms of theriiiagynds of the
formufétlbﬁfr%nﬁle\/@ll ﬁbss@% éﬁhﬁtlb?nér@"ﬂ?f&i&‘é%téiéoﬁ\@?s frfé!dﬂih@ cis/trans
can be chosen, include phenyl, i.e. unsubstituted

|somerﬂqurt3e| mvgnticprutﬂfewlpaenmpnsgasfmu@ur@smféwmor more stereoisomeric

forms 41’8 8?%*@%30 ﬁ@?ﬁ’: es ﬁ%%rﬂ%n%ogﬂ%ﬁﬁr}g(gr Igg% ?or%epsh cYudlng cis/trans

isomeds, Il all Yhti¢s) rhﬁtrtc,oééﬂtéss éor’f’fﬁin'é)d' in ﬂh@%hpounds of the formula
20( -tolyl) et hyl - phen - et hyl - phenyl

1, for e4<ag‘m{9 in Hﬁ@lﬂgﬁtltutgd@t&\&sy%llﬁﬁ@ Y| gg:unﬁe@magbe shirgagycloalkane
h I
ing od5ERLAIET Lan 21 oAdd ey 98 anginer have the

conflgGraﬁrodn ddthermcphﬁgmbtloﬁ ThdirfJemtion- raméelto enantiomers, both the

di f1 yor 9- phen 2, 3- dichloro-
Ievorogatgryd:,aQqﬁmger 8@ ﬁgv,atoryza@upﬂctemlrb paagﬁgﬁypcally pure form and

|
subst%t%]lg ie@?}wgétg\_egﬁé!}y#uré”ﬁ 4?11' %rbcgms l"fﬁ)ﬁ?%ﬁhcemﬁtes and in the form
of mlxmrehk)btrce vd Erxamtmmét'golhmwatlos the mverﬁlohl Ilkemqahmnysls to
cstefs bR 5 FoSPRoBC RN sugs B ghgodid HaSlSoBhen b i the
form ofnﬁi@ﬂu@é@o?t\% Hpﬁfb'réféﬁéyéfeo‘inét@' lﬁréPI?raflbé'Oﬁ% I‘?\R‘l@ﬂﬁbn also

| or o- 2-f | uor o- phenyl, 3-di net hyl - phenyl
comprgseqs.ajl cisftianis- |§>¢mﬁ93 of me&mhp@tumgs obﬂrerfyrmula | in pure form and

SUbSt%itl "Xi :ng‘? %p gﬂ@fﬁ// he r[ﬂ %'orpnegélg%ﬁéﬁﬁs? )é&nlgﬂmer and the trans

isomeRir! AlNRitds4 CTEHrANS isoheardm canf ddear h Substitindd- dJersdikanelrings
30f | uor o- 6- et hyl - phenyl , 3-fluoro-2-nethyl - phenyl,

and in3he diazasygloalkang ringhdepictedin fogpula |, forexamplephbayareparation

of mdué dp%fl%%geés%{ef%llf d’&ﬁ enyl aﬁi}; ﬁ:ﬁ; Wr}ég?lﬂgﬁgﬁf l‘a mixture

according ltd eustofn tri'rethoﬁbeﬁmylexa&rpl@ b9rdhﬂ5matdg%th or crystallization,
2009 O95163PCT/EP2009/000281 22 meth

or by use: | YeERASNeRIGIY. WHERTD Stagt"aﬂw%meoznﬁéﬂmme prERgsis or by

stereogc_a%ﬁrlgér %%ctlﬁeﬁtgab\bltloﬁgﬁcﬂef ﬁ?gp%&g%n ﬁtgé( eo%‘?ﬁ'é(rjs a

derivatzatidrocan Be roariigd ephé’rilyel se;?arahd:Mof(a?rﬁndmerqfls{ep’eerspmers can

be car%é% yﬁ%stﬁggw){h% Hmyoungz quﬁﬁgciér\{ulg Irg?'tat)(he gp ge of an

mterméara“l@hmﬂe' a8y 'of tﬁ’é H%th@éhé %Eﬁﬁ%’ﬂtrdhhﬁﬁbf Icomprlses all
t hoxy- 5- net hyl - phenyl oXy- t hyl'- phenyl ,

taUtONIErlﬁefOﬂ@§)Of$h¢r§Oﬂl}DI0UpﬂenDthhe Bbrmulad}xy 2 mat hyl - phenyl ,
for exanple. In one enbodi nent of the invention, R3 i s
chosen from (C3-C7)-cycl oal kyl, (C5-C7) -

Physiolégizalliyoatdepnsble satsrcthbe h@mﬁoamwls ciRe POYRRNA | ar@ in particular
anot her enbodi nent from (C3-C7)- cycl oal kyl,

salts withsa aentaxic salhreppnenhand pselerably are pbaraaceutinadly miifizable

I k
salts. Tﬁ&béﬁgoﬁ:@r} g%@ér‘? I@ r&?ﬁg?ﬁg&ag r% nﬁb’&l\éﬁig §U¥IJ1 saft can be

formed, @3¢ éliémple; lfro@h kpmpouBds &ithe Yorhadh kwmth c@ﬁl@ﬂvhn aritlic group,
het er oar i.n anot her enbaodi nent fr
for exqr@gLe@:yaépgy%{aR IQFOHHéh’Q Cro %@t%ﬂ@é‘l’%@c'd group ékRep(0)2-)

and nGHRRE)ERnit o ABkpIo Do, DURER Bhefihuliy Pl

C7) -cycl oal kyl and phenyl, wherein the cycl oal kyl,
cycl oal kenyl, phenyl and heteroaryl groups are aII
optionally substituted as indicated and cycl oal kyl
preferably is (C5-C7)- cycloal kyl, nore preferably
(C5 C6) cycl oaI kyI for exanpl e cycl ohexyl ,

I T 1 r
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25positions as indicated above wth respect to

substituted cycl oal kyl, cycloal kenyl, phenyl and
whedoeneesy/l groups in general. For exanple, inPCTEPIIASEN0281

of a nonosubstituted phenyl group representing R30,

the substituent can be presgnt in the 2-position, the

3-position or the 4-position, and in the case of a

di substituted phenyl group the substituents can be

metal E4BR8be% At B3lihg Mgl somAineids’ S 8E spet nyurd¥ice,

potassi@iHydeeids, sotflurh catboRA ér SBtiud fifo§enddtBonate, or ammonia,
substi tuent's whi ch can be present in a cycl oal kyl or

organig penioaldesraungiscans q@@ﬁeemtam@onwraﬂwdmme& dResctions of

compd b5 St 3ukBShes R et Pt SR Yt 1t @ R peneral

carried®utwdcortdingab euetormgiyioce@lirdshia d 8ye8ht &ndiludmt. On account of
substituents in a cycloal kyl or cycl oal kenyl  group

the phveab&@iﬁnﬁgcmmsabstﬁw%@dvamamw@ts IergFAURSt are in
many EaSesl SR, BBasiiH CirBBhektun? br QYA S SRR Y afiBlfium sais

which vn calsc:eawr)beneroemte ongaaicpdrenpk oor thieatittogean yatorgr Gumpounds
repre entl ng R30, are preferably chosen from hal o?
of the f q?ontﬁ%e g§§|c( o: @*@)ton%/;p , group, for example an amino

group, (t@i a@%a%t:@é:lka%érﬁ& e?@?e&c)lfé(% frl(formulmgllnr%a;(sye R'%is hydrogen, or

anothe(r(blas(csmemlrm;yde}qanmei poesent ¢l thesforml dfitheid-acid addition salts with

physiolagiGAyastaRiats 23S, Smearadie gk saltsfth Bkieaeg ekrideng
hydrog@éit‘i‘r%zm Shﬁ;ﬂf&Fcaéﬂld,)élng%@%é}tlg)((a@d @nz%'ické’éld
methane;a)lfquqzyptdcp-to l@nesmtﬁommaczd MIC%JF( gen camb)el prepared from

the coré‘%gygsg&? odm(tﬁ%rb& gagct%\n@ %c&é ff# Iaasroll\Yen’( or diluent

accoroﬁ t&é&st@l‘r@‘* pPoddduréd) A& ukaL, in béiﬂllE:QPé)‘ in the case of aC|d
| k - and (C1-4) - al kyl - 0- (C1- C6) - al kyl -
addlthmaétsgsfra mrupaunq csr\taﬂrémgttwp qr BT BR%Ig@FoUREIn an obtalned salt

the ratfag%f %2) ! a (f(dﬁ{g%ﬁ%s ég) Jey %(t}eﬁj_dé?'%rdg%rpogc{:‘v%werd from the

stmchupl‘r@‘tm BéIlQ( sﬁbb mshhéagelar r&ticl 1 G6or &IZNMIthe case of the acid addition
(C1 }/ - and (Cl-C4)-al kyl -0-(Cl1-
salt of fﬂ%ﬂ"ﬂwu@ o mfoé‘%'!dl?pﬁ %OWtPWH%QP%@éﬁW?@aS&SV%WW'”Da

mono o iy ittt Rlneblea oot T planse,

inventl()ﬁtlmﬁzﬂpnseesl zklgcb saltk eontaining tbe eommmélntsem a abntsteichiometric

ato, AR5 815 3R BT SSHER g PR B
contaitd'8H id H@@ﬂnﬁlarsé}ﬁéhhf o reEk M pIRN8IsD allBNEfor laUBIWeR Br higher
atons and, as an exanpl € of substituents containi ng

amourtt|ofi@cichie- the@mhajgedtsaiteﬂnrmampletab@ut Ousei akeutt 51 mol of acid

per mai o Bpfriboliha’of nd ISR b LRI HS e AielR 1 oo
simultéiediishptontainNas aciliddd d isabit grouoRt theUfBleTulk) NG irfiehtion

unsubstituted al kyl, and in another enbodi nent of the
also inclydestintenaliraltsl(R§laing o Zy4tterions) 4a eiddiliont te tha selfdorms

menticeB B rBLE e LIS LA RS NN ABbAbANS of the

formulan syHich | bedatde af kow ph%ioltog)'m tokdarsilityp ate nbt dinectly suitable for
i nvention, Céil% % al k% group in a sybstjituent in
use aSF@sPhé"Ha?‘i‘E“ W aky sUlablg S inferpirdialesdar Raemical reartions or
t a t
o A ST B o B i e

chosen from hal ogen, preferably fromfluorine,
chlorine and brom ne, nore preferably fromfluorine
and chlorine. Specific groups which can occur as the
group R3 and from which, or from 30any subgroup of
vvh| ch RS |n the conpounds of the forrrula I ~can be

I T

o oy
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hydr oxy-cycl oheptyl, 3-hydroxy-cycl oheptyl,
4- hydr oxy-cycl oheptyl, 4, 4-difluorocycl ohexyl,

W@2@9931e3 hyl - cycl ohexyl , 4, 4-di net hyl - cycl oheRg1/EP2009/000281
tetrahydropyran-3-yl, tetrahydropyran-4-yl, phenyl,
I .e. unsubstituted phenyl +r fl uoro-phenyl, 3-fluoro-
5phenyl, 4-fluoro-phenyl, 2-chloro-phenyl,
3-ch|oro-pheny|, 4-ch|oro-pheny|, 3- brono- phenyl,

exchaﬁé%{g{g Egp hen%tlgﬁngze'z %tﬁ%fpg,ﬁ&e t&%lec}{?pentgnﬁélaqﬁwEﬁ@é’ﬁﬁolvates of
the coﬁﬂb‘(ﬂﬁ@@'tm ﬁfryﬂula 3aﬁ§ttH§PﬂéaH§‘ ed\eh a§h9@ﬁa@<¥ﬁ8 adlcts with

- et hoxy- phenyl, 2-(2- met hoxyet hoxy) - phenyl
alcohq_ts lilce (@t-ﬁg)@kkanobsy)n paﬁwlar physmlogucally acceptable solvates, as

wel aaaé@%&eﬁ%@féﬁﬁé%ﬁﬁﬁ%mﬁ FEstS o the fosmyla 1305 prasgs of the
compouiResnthe fdmiuda rret@cnmmm@/m@hqﬁwro hdyoRdtaiecesyhrily

t hi ophen-3-yl, pyridin-2-yl, pyridin-3-yl,
exhlbltrg,harmqq;o}pqu:al ag.tlmtyj bUkajﬁh i iv@@arg ¢ converted into

pharmé E%gr ox%%;i/'{r’lg 88#@0@5%@{3? ng E)yfrg} %Ix%n‘%ley F?mpounds which

are coﬁvmdh by yn@abolic hy&quSIS into rmh’fpwndswﬂtﬁe IfoanMh I. Examples of
6- met hoxy- pyridi n-3-yl , 2-hydroxy-pyridin-4-y
such pgoqﬂwﬁcg@ FPRRAYNdS. |9|wh|gh mqﬁy@ag%nlgpgeaa}q)m for example the
r 10
ivood FELTEBAYR ot X o e B538BI b ot deptg
formulariam cas® RAhw Imydrﬁgandéame§ amalkhleOéE@e gheupedr an ragybgroup such

as an AlkiEEE" rGub. 1RE cxaRiole i fushias bder canvarfeil fto djgarbamate
group Bﬁéﬁcé?mﬁb‘{ﬂ’éub NoP&shpb@Rds th wﬁrchGa 8o %Zﬁtf atid&rb0P =R been

ring wh do not carry a substituent carry a
eSKﬂﬁﬁﬂdrogen aton1 i.e. the 20 respective ring nenbers are

CH groups. In case the nunber nis 0, all ring carbon

atons in positions 4, 5 6 and 7 of the indole ring

The gr@a A |shp(r@férgbg EHovEh, fréthad e8aRICH; ér’fuecmi*p‘gergofb Bfeféfébly from

stituents is chosen fromO

0, S apﬁ&(& Bhpgartiquianyopreferably froms @rar@@%‘bs Inrane @nbﬁdmlent of the
|nvent+)ﬂ tR8 gtrﬁl?ﬁ ﬂ%@ﬁ Rffrotnq%) bﬁ& %tlh %ﬂo&ﬂb‘?ﬁ#tﬁgg neg}t t?i Itl‘?é

enbo rrent t he er n
mvent@ﬁhhé igneuy AliBeO ZE rangtiesr embadiment.the gious WOSIC (RPNt R4
is present in t he conmpound of the formula |I. R4 1Is

preferably chosen from hal ogen, (Cl-C4)-al kyl,

If the tfl%ed}égyé ﬁbkﬁé@%&?‘%&)d'v‘?ﬂghf)@ g%?lgg@rbpb‘{mé said alkyl group

is prefer@bly bbhged o thehgatbor \at¢iGlcath)ing tHekgioups, R? via two distinct
carborl(ﬁ%:é,_qiuc,%4 ?3@3 %%ﬁyéé%gﬁh@%héﬁa@%@ 3@4'51 carrying the groups R? a

| I X . . - 20
cycloa?ﬂg@é &H)}j‘ lgﬁlvgilgﬂ)g\% (l)ﬂﬁ‘.(!’é(lzel ?%@lﬁﬁdfﬁ:ﬁ%@h I%Jn‘&yhe%roup R*" are
bonded @1 thessameking position. TiE said) cysldalkandFing-like, a cycloalkane ring in

the copquigas o int ISR TR e e rrLicaniarly P nT M 4o Coralky
groupd, €8r &Bmplelonie, thpdiHres of €urGrhitll Y¥dups, and/or one or more, for

Cl- C4) - al kyl - 0- (C1-C4) -al kyl -, "hydroxy, (Cl
exampleoane aiwg thiee, or faor fluotine akrss HeTEfembhotheosrid gyclpglkane ring is

a cyclc{%ﬁﬁ%ﬁ% é}ﬂ(oq%% %é\éba%m?ne Prg ycIohexane ring which can all be

unsubﬂhateyi or%t(t@httﬁébi-b@l amd'l éhd/or 1‘|Ilf<or|ne as indicated. In one embodiment
a

al k
of the mn@g}) Irge? f@,lp c%;'g c@_lkar(emng;;g a;g:yglpprqmr@onmg whigi can be
Y/ O- 0-

unsubstiel oSt oy Setng/afadlle & Rbicated e, S

(G -C4)-al kyl, hydroxy-(Cl-C4)-al kyI

(C1-CA4) - al kyl -O-(Ci - 5 &4)-al kyl -, hydroxy,

(G -C4)-al kyl -0-, hydroxy-(Cl-C4)-al kyl -0-,

(C1-c4)-al kyl -0- (G C4) -al kyl -0-,

phenyl O (CI C4) aI kyI 0-

~A I\A\ I D 1 ~
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C4)-al kyl -0, (Cl-C4)-al kyl -0 00-(C1-C4)-al kyl -0- and

H2N- 00-, preferably from hal ogen, (Cl-4)-al kyl,
whgapoie3 (CL - C4) - al kyl - O, PCT/EP2009/000281

(C1-A4)-al kyl-0-(C1-A4) -al kyl -0-, (Ci1-C4)-alkyl -0 00-

and H2N-00-, for exanple frgm hal ogen, (Cl-C4)-alKkyl,

hydr oxy, 20(Cl1L -C4)-al kyl-O, (Cl-C4)-al kyl -0 00- and

H2N- 00- or from hal ogen, (Cl- C4) al kyl , hydroxy,

emboé; qr?l g?)ﬁ ﬁ X@'@RCZ ?’%g l@ipr% ;H;I arY ﬁm%-ﬁ Zaq]ugl grlolt%l ('1(5 -ethylene

group)(ﬂarc%k unkbstitted W@t%tﬁu@ﬁ'bﬁélk?ﬂéﬁd@ﬁﬂ@orﬁfb §§ ihdlcated
I ndependent of each her and ‘can” be i denti cal

Preferablyrtbedtivalemy (@zeﬁig)mlyyl group e ad CotCa)-alkyd gooup, mgore preferably a

CoC IR Br SXafhfr G-l SEReCE 80k BffEodipehtSt g invention

the grdupsDRéfaeé ahbyer fr@fﬁ Aydrégandnd ﬂl!iﬁﬂrfé m ahethallembddiieht from
nd and can 1, for exanple. inthis latter

2,
hyd romaad ﬁen@kalhyé a&heféﬂbtf@w QM@ﬁtthq igdgpesdent ofeach
other %ﬂ(f gélq S@%ﬁgéﬂlﬁ ~al ¢ trtgh‘%é{gﬂf 'Blﬂllr?ah ’th?geeéﬁb%mr?{eﬁfge(h?% g%ups R®
togethevlasd atdiexiént (I%Cx)g)ialkylegfaupl () memﬂnﬁﬁméuﬁ@ﬁth%ﬂvent% the
VD.2009/ 095163 5:-1[{ EP2009/ 000281 2 exa | e one

groups R &re ddpiHicaRanditiegent aroHRs |°f‘8§‘ﬁ'i‘ AR hediegeRand fygrine, in
anothdf érﬁ%ﬁd%&ﬁﬁ%ﬁ%h@ fb?ﬁ&lcéjoﬁd\’glﬁﬁﬂéﬁ%@ﬁPﬁ%ﬂleﬁgg ¥Bri Rfdrogen
and (OmCe)tadkyll n amothey gmbaalirment of the, invéntion theogreups errare identical

and crrg%'{lqrng< <¥ ) J}%{%%g@q_ég, @ll k' | @é}c}ﬂ/(é C%;t)cglgil) ogf%twqjgroups R? together
are a (‘]‘i%%h?rfﬁélé%ﬂ %F\@OU&) ang r@‘l?déﬁﬁh&??%f the |nvent|on the groups

R? bothca}e(hyﬂr@gm oathe/twaCgtarips a(togemgr arala@lva{ent (Cz Cg)-alkyl group.

Ina fuﬁ@%%m Eé}lthal k\\/%ntm tfa)e groups R? both are hydrogen, i.e. the
roup G(Rffire se@u'tlh lthéNgrduA)is ah& o 1 aIkI rou
J p&ﬁ' E@ M(C:1©C4)Fcél)kyl 8%)(0104 @é yg P
repreqqgﬂngﬂaayembwﬁmetbyl (C1 -CA4)-al kyl -CO O
(C3-C7)-cycl oal kyl -C, H2v-00-0-, (Cl1-CA4)-
al kyl - NH- 00-0- and (C3-C7) - cycl oal kyl - CvH2v- NH 00- 0-,
In the diztaeycloalkahesnbiety depistes] ihGarmuianid ppsfecksbly ok, &as,tthree or

ot her and can be identical or different and wherein

four, mpne pretarablyone. hwpardhisn. Pgriyiariyareferabbpenaontwe. for
exam;ﬂ%%ﬁegh g'{e gﬁgﬁtﬁgﬁg\lﬂtgeé %S%ﬁd#ébg{r%%ﬁ& gfjeaaﬁ plfdrddean be
identiqaCor Gifferamti are @efindy ds mbpvé@t tﬁdc)wainldyére(b—hosen from all

denoté)tc1 C4 prcsgA @;éegﬂigﬁﬁ‘ |9n méiudmg hydrogen, and all other groups R
are hy?kédéﬁl‘h%}we%rh%dlh‘rér@%f %Cr{fi‘r’ehlfbn O ?roups R are hydrogeg and the

al k -0- and
diazaqyotoalkanef moely yepiotead hyfgmw}a I (sca_p(pe)raaheyingohpmoplperazme

ring ok ﬁgncﬁél QQpaal(nkérluél)!) l(lzﬂakrgﬁlh%r a prerazme ring, which carries the group R'°
but is Hb( §t§$ﬂstﬂ)sd Hykatbshituepts Gﬁ)nr@j &arbof-atéid. Groups R which are

-al kyl'-00- 0-, particularly preferably from
dlfferenyﬁpm( yd rpggn .C@m)beap[qﬂen()n ammogﬂpngpﬂhe diazagyciaglkane

mmet;ﬁbn%%d&e%&a?Qf{&sy&r{g&qrﬁ}yﬁ{i & h%forﬁﬂugar !euspsg?P ecaurlldawltable as

a subgroap atﬁharﬁra@eah@asleatt‘ﬁlew@rﬂmtmmw oh@lemlﬁ‘ddmaérkyif tHe |
al kyl -0-(C1- 20C4-al ky

mventme@r&@ Sl Qngtoam@yeptﬁserwgsé% A n9t berdad tmegrbopapms in

the dl%%ﬁlkgﬁwgr nggé%;@ é&*—- errT(\g | wtncﬂnarrg adj %cgcnt t |aynng nitrogen

preferably from hydroxy and (C -C4)-al koxy. In one
enbodi nent, such substituents are chosen from hydroxy,
(CL -CA4)-al kyl -0, hydroxy-(Cl-C4)-al kyl -0-,
(C1-CA4)-al kyl-0-(G -C4) -al kyl -0-,

phenyl O (Cl C4) aI kyI 0-

~A I\A\ I D 1 ~
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WD 2009/ 095163PCT/ EP2009/ 000281 27 (Cl-C4)-al kyl -0-

and (Cl-C4)-al kyl -0-(C1l-C4)-al kyl -0-, especially
w@e@bessad y from preferably from hydroxy and PCT/EP2009/000281

(C1-CA4)-al kyl -0, wherein such substituents are

i ndependent of each other agd can be identical or

different. If besides such substituents bonded via an

oxygen aton1further substituents R4 are present in a

f h la | h f [
atom. BEIERHL et §r W Tt Sxarmeles i Bk BT BREGIa B B o co-
amy|cphosen fr(nn hal ogen and (G -C4)-al kyl, wherein all

such further substituents are |ndependent of each
ot her and can be identical or different. In one

in one SFSAEPER or R pPHEoT R SIAETR of¥ chapElT ol Byegang(C-Co-

alkyl, rqﬁré*ye(@pd@) alkyl- -d:m) anwbe(mempcaikymrﬁhetrwp(m C4)-alkyl-, (C4-

nti cal or 10different such substituents are present

Ca)- alhyhOpGQ Culdas asldaﬂd"%*& %zmubaeotheﬁgmbwg\e@bffﬁamhudrogen,
ORIV ERLROTHIS Lo ARIOAIER GBI Y ROt i

anothepeshbbadiment ﬁbrrpbydrtolgen (I)p&palkyt, ihngdrokye(C it 0g-alkglokad R'-NH-

ring, In und of the rmul a |

CO-CoHag. in ARt grbod digagnt frem 'wﬁ'eew J&r&) Eﬂ %ﬁhvé}oxv (C1-
- € | 1 }

Co)-alLCiFEAMother BRTU B fof W dogénREs CRUfy LRl firbico

CuHay-aimdarotber pmmwlmest fsormrtuydrogén ahd (Cﬁl{ﬁhl)falkyl nig.arather

d of , the f '
embodRRBE o Rkcrodan an R -Sih el CaBacombBIF Bl rBlaRR 21e
indepeP@éht b%@crﬁotﬁér %ﬂ@ &rPbe ideritRal orf @iffereht aﬁd%ﬁbr&l Qaro;bt'ibnally
positions 4, 7 or in positions 5,

substitutesl @srlmmat@m lncﬁnet amhonhmﬂnﬁ erthetnh\eerﬁmmmafstf@ogmups Ris

onose gL Balky TR 15 o BENE LB LD A e s

NH-CO.C,psi ah@ rallfotﬁér grra;urp@sm tar® Agdrbgand Groapsl R Wﬁldht drerdifiérent
positions 4, 5, and 7 carry hydrogen atons.

from hmf@gﬁer C@mrb@chqmted tefamyheng ﬁe@m Fams Inéhea@mé@a&ane ring
deplct%é:ﬁ'u Fo%%g Irg S%Q% ; ue'?)rr]?ﬁ&% 4gr‘aﬂgs‘?fr géé"ﬁre%‘éﬂ?Wh‘i&fottesd@érent

from hpdroges| &irimg darbon iatorpacart carng e|4harmhé30atwb sbeh a&mﬂseR which
f positions 4, 5, 6 and 7.carr rogen atons.

d
are di Hom dweEegsR b C@ﬁetth% d'%?@M%'PBﬁ‘ "PHH‘Q: ﬁ%’&tﬁﬁ’d‘é‘r}efm“'a lis
; I t
a pipeizphel fGTHpRyhaiil Grdber R hjol REafer i Pdgean s Btou R
can beqerepesi initbe 27pm|t|orm optbm Bﬂmsstlom wrlhl ré’spmu to Iﬂeae anpeitragen
nd 7 c

4
atom viich fS0RRb iR the s Odrolpaiiriderin Il L Bissies o
dlazacgﬂéafkﬁhﬁlﬂr@ defsielidanForRum: | lg%epuﬁéra%fﬁé’\ﬁng? %Eﬁwrigtlwa §roups R

wherei n the substituents R4 are resen OSItI on
which Sfeodlffpfﬁﬂttfi%h hgdegem thess giokps B candnoéh bﬁoprﬁaenbnnbe 2-

positiofl, aP gy efiiaifheneree Rt e ehtiial; OPRED Bl pidbay i

positioh8@ dred BUbEinl posifer0 InAH W IPpdsiEBRE 2%k 6 28dinSositions 3 and
contain zero, one or two substituents R4 wherein the

5, W'thsi'QéB‘l‘—(PtttQ dhe §Inamlta@@erp Atarahich ibendecie thede Ogroupidapicted in
r [

formuli qghé% ng E; dgg\?lpgjlﬂ%%r o ro! #ﬁ%a%fkﬁ tg%ﬁn( ﬁéﬁbé pP&Sent in

each pesitiodi heote etntiddiment ehtheoinvetticn thenmumbes uaé chosen from 0
fornmula | c ain zero, one_or two substituents

and 1 men@meneﬁéb%ch's@m Hig shesea fram 1 %deiéntan ATbogimat uis
or position 7 or in positions 6 and 7 and the ot her of
positions 4, 5, 6 and 7 carry hydrogen atons. In one
enbodi nent of the invention the nunber p is 2 and the
nunber q is chosen from2 and 3. In another enbodi nent
of the invention both p and q are 2, i.e., the
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10di azacycl oal kane ring depicted in fornula | is a

pi perazine ring and the conpound of the fornmula | is a
w@owpoeied of the forrmula la. I n another enbodi PEREPNI/000281

the invention pis 2 and gqis 3, i.e., the

di azacycl oal kane ring depicjgd in formula | is a

honopi perazine ring and the conmpound of the formula I
is a conpound of the fornula | b. I n another enbodi nment
t he | nt| e.3, i.e. , the .
0, in 2gtiet oGt 18 ufnfilr Erdissiment itz Wherein gl numbers
u are ﬂqdapahaémdhl cstaeaaﬁdtdaﬁ FeOideABS! &fdlﬁélr%nft ormul a |
is a conpound of the fornmula lc. A, R R10, R20, R3O0,
-40 I-( and n in the fornmulae la, Ib and Ic are

In onex5bBAERAR ciy BRYRR GR s iiomen e G Sk allol Niemi(Cr-Co-

alkyl- Qﬁd U—BN coa- CQ)ﬂaIRgV mrmmherr@mwtmymtwml(cel Ky and
as. groups stituents and nunbers are defined

hydroag(%camlkak intangiher embegdiraent from (6nL4rallyl and HoN-CO- ~(Cs-
i R S i L ST
embodieTerit Rl (G&CHX-QHM ds anfotleéreembbdlmemeR elsrhydwxy -(C1-Cy)-alkyl-,

onbi nat i.ons red definitions and
in ano dﬂphgwpgﬂﬁﬁ%ﬂ 2§béE¥R$EC§%§hWLgS are a subject of
the present invention. Also with respect to al

preferred conpounds of the formula I, all their
% is prefeeatily ocheser froor hpdragenrend Qﬁ1e@s)eélkyJGI§t(é®ecmemmreferably

from w@iﬁﬁ%ﬁn@éahia&xh@?ﬂ)& SFpte BRdmerl SEinelipvamion. R s

hydrogéi.vates of any of them are a subject of the present
Invention. Simlarly, also wth respect to al
speci fic conpounds di scl osed herein, such as the

moneSRRURTRSHE vl RSN R RS Ap Elrhl

wherelmBetgeddrybis dﬂ@‘sbﬁlftdrﬁmhlﬁFhéhﬂ fnaasiyinglsd ppdinyihi another

formula I have the specitic neanlgfs present 1n the

embommﬁémeh@@ﬂ@rrd ketesppyLivyherein iheferepryl i tiephemhavhich are

all opt o‘?{aﬂg sﬁBgtltg}%é'e[, ﬁétglcc!g oﬁ'?%@?F§H§§9e'ﬁ§ﬁﬁ?fgﬂ§3+¥eﬁt'°”' R®js

phenthdldhhe oplipaalby QlQbSIEUﬂeﬁ bycoaebahhaesdént&ta%r dfffaeut of
invent |

are a, subject of th resen
Substiyded hpshn framsfﬁ?ﬁpg%@ G Si‘)ga“‘}‘\'v rEehalkyEOai (Cr-Ca-alkyl

S(O)msﬁgﬂ'réﬁf &z&gt%ﬂer ?%r%?i Mk d.hﬁ ose C}iﬂ%‘ﬁﬁf&ﬁgﬁpélsﬁbstltuted

group & umrei twmdlmeeazr faus pre«znef prefarabty, o ttivoi ar thm ffor example

f
one orfue e RIS bt e sLRshivted faue B e By Regisntoncarbon

atomsSﬁ'ahy' p%s‘iilo?fé' éésiﬁ@ica@dj bbb@@ Wlihyre'sbebﬂ% Jubshitutéd 'phbﬁyl and
specific salt, and physi ol ogi cal | y ‘accept abl

heterogayhgieers iraerarnl. Thﬂ@ fycRramesies BHDE R0 H U@@QSﬂ!bgﬂUted

preny{ 81T ERng RTY TRL itSt e o HRE R g8l the -

positigdr &if teeregositibh nard pthe @@Wd%u@%tnﬁu@ bﬁéﬁWgﬁobp oY
be nentioned wherein p. and. q are both 2,

substitueatogh bsrmewntgn PRstionsi2 and 3. aRaoSItiRAS 2 and 4. oft pesitions 2

and 5 SRR 2ol of S6HeRs\ 2o 8 Belils HALRaRAL o
trisubstituted Lpﬁwylsgmup réﬁf‘emﬂlngﬁ?orcamearg;eﬂﬁf allbsimflen“tslim ahy
of the coppounds of the gornula [ or in any o

pos't'%sa@f%ru & 9oUp; mgr%ﬁrq'@e&ylm@nvh@efmreﬂ 6-
dlmetHSy"' phaky 06- ém&'d %h%F&Q' rﬁer@f Ipﬁehgr &=2-8hiofo! B 9htbss-Aethyl-

reo Soneri c orns In an
physi ol ogi cal |y acceptable salts thereof, and the
physi ol ogi cally acceptabl e sol vates of any of them 10
Anot her such exanpl e are conmpounds of the formula I
in any of their stereoisoneric forms or a mxture of
stere0|soner|c forns in any ratlo and the

T o I T Y I T
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Ra is chosen from hydrogen, fluorine and nethyl,

wherein the two groups Ra are independent of each
W@rweoddsl can be identical or different, or tPE/ERNS09/000281

groups Ra together are a divalent (C2-05)-al kyl group;

20 R is chosen from hydrogen, (Cl-C4)-alkyl,

hydr oxy- (Cl1-C4) - al kyl -, (Cl1-C4)-al kyl -0-(C1-

C4) al kyl -, phenyl - (Cl1-C4) - al kyl -

phenyh,for cxale. 1o %S@O%QE%HMPUB#”%%%E&V Bt der

chIonn‘edéﬂH hfe@l'\){IOThé“sﬁ)f;er' tgl)%bts %ﬁﬁ&d% Bé‘ﬁ%’éérftrﬁ[ﬁe group R, a

preferalﬂ%wOOSQEirocmhab)lng (G1-Qa)- a&(y?: NG&;&)H%@Ty@O@eha'kY' S(O)m

and oy, Migkpreteratiy dbin PRl LG A RS AR Ging (C1-Co-

alkyl- sgo? Oplartidddy peidrbly ﬁbmdhélzzsg@ne(mtcmlﬁyu Nic cal)-akyl-0-,
Terent substituents chosen from hal o

more gartic@ayly areferably enchalpgen ard ( C1( -Ca)- aikygm@xangels)frﬁm
chlorm%ﬁ[@ﬁ?{%%ﬂg rﬁ%@& V‘('}%Qégoogﬁ/eg gé)i?ﬁg/\t'zgf%ﬂg%\pe%%ﬁjthgjalkyl

groups iabs BRkitwaNts ratheegroup R€t ganhtyel Unsubaﬁuted (ﬁﬂ“@]‘bd‘lltuitéd by one or
het eroaryl, wherein cycloal kyl and cycl oal kenyl are
more fiyaringraipMe anthAs AN eEaMple ahsLbstituents coptaipingucsine-

sobsidd g5 ISR SRS 8 SR RGNy s s

itself, @F ¢ Oapiri ©Fa 8t maﬁmmdwdaﬂmt@acdmhstmf subsmuedtmml additian to

substlt(gjlefj]{sgé(;rﬂtap'glagsutng s@gfeé;p&yf a@fdrlggnh raqr@pdlment of the
mventl?)ﬁqﬁe)é\fkyl pgups%)sﬁslﬁiﬂen% in the group R? are not substituted by

0n (CL-0B) - al kyl -0 > Cct- &) -
fluorine lalngl in $(n9)latteramﬂbo§immt theraid slkyhibsiermeansruhalikgisuted alkyl.

Specifﬁc%r_o%} _irgpééﬁibaqé %riox e i Qcﬁ%ﬁ&!l Eélg{:igcx‘groqqﬁ which can
repres?ﬁﬂﬁh@d);rb)ar) 3P, arhb’f‘ﬁ'ér%b/hl&ﬁ?loﬂ%nﬁéﬂfw&u@group of which, R?® in the

0-(Cl- C4)-al kyl -
compaqstngsyaftioe Qumd}z, canibg clpsen, mclude phenyl, i.e. unsubstituted phenyl,

2. fluor?(ér{q@y Cﬂ( $J Cﬂ;c@\ﬁ (féyg@ls)ﬁéﬁlly? iergepheny!. 3-chioro-phenyl, 4-

ch|oro(¢5bn§iﬂ)2-ﬁiéﬂy5}| p"ﬁ(eﬁh}lh(o-td'&l) Qilmetl(lﬂlpt@h)yi ahktply)04-reethyl-phenyl

and cyano, wherein al substituents R4 are

(p- tolynnar@gs@ﬂmﬂnybfs @@ahpa@mr A ABVicphay! o malhaty Bheng: 3-

metho&%ﬁgﬁﬁg%mgﬁ{o@& mi g Ic%%sﬁﬁre ogm , tligw%v&]er b5

dlfluoran;ihelmvaeﬁS-si|ﬂuoao¢>h|englt3 Betrdéhuiorofpheayh 305-dduazéphenyhi,3-

dichiorg-phETRA. 530 gre-eheRte 2-pichiars Ry, 2 icingisaiedl 3.4-
dlchlorfor ey, 3.5ad01hiéro-Phend B- (ﬁiléroUWTBSFoipHeﬁ?IGZldW&B%ﬂ@BFo-

each ot her and can be identical or differen
phenyb Betshinro‘ b-dlumoty-pheayild 22chloneb-fluoro-phenyl, 3-chloro- 2-fluoro-phenyl,

3- chlo20 E]%?ij) %{F;y ﬁgcﬁﬁo%%}?@p%? ﬁpgﬁyl\'\?e(gﬁér%-#ﬂlﬁﬁ%%henyl chhloro-
-ﬂuorbqﬁf&nwas cﬁlbréifszilﬁfréfﬁheﬁybﬁ Bidﬂﬂetlﬁyl-@)h@ﬁ?n 2{4-dihethyl-phenyl,

flourine and (Cl-C4) - , _unl ess "speci

2,5-dimethyl-aheeyl, B.Gnienaihi- l&'ﬂan)ﬁh%ﬁyle@tbﬂﬂd'\%wéé’eﬁtdlmﬁtml phenyl,

2 fuorTE ofEfy R LHEO ¥ bR A mugfo & PRt R 2
fluoro-6Lhethyl-pRengl, GHmes-2- métfn)hqi n 3-(I@kiroql-)n@thw¢her()¢l3 fluoro-

-C4)-a|ky|-0,2(C104 alk)( 02 and cya
5-methyl-phenyl, 4-fluoro-2-methyl-pheny 4 ﬂuoro 3-methyl- phenyl 5-fluoro-2-

methyl-phenyl, 2-chloro-3-methyl-phenyl, 2-chloro-4-methyl-phenyl, 2-chloro-5-
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10Anot her such exanpl e are conpounds of the fornmula I,

in any of their stereoisoneric forns or a m xture of
wae@pegilsdneric forms in any ratio, and the PCT/EP2009/000281

physi ol ogi cal |y acceptable salts thereof, and the

physi ol ogi cal Iy accept abl e ol vates of any of them

wherein A is chosen fromO, S and C(Ra)2; 15 Ra is

chosen from hydrogen, fluorine and nethyl, wherein the

metny|-BBeC AN o et . 1 Ha ol GEUTe RaTT oG-

methyfibﬁeﬁ\/ldB%kﬁBIS h@h?Eﬁhé’H y4 cﬁmrm%gﬁliﬁ]eﬁppﬁeéhléf@m
0 Ci-c4 ydr ox

kyl
methy/- pj1em%) 5shlgrp- Z}n'(e(myl pmanywzemet?\/oxy% methyl phenyl, 2-methoxy-4-

methy RRRREY o6 e By 2tk f Bl e hiRs iy rdpethon-

2- meﬂWl PR, @—ﬁ\@thWﬁﬁéthEE?hélwlt 3-aétheky- S inkéiyepheniil 4-s
osenfrom(Cl dr oxy- (Cl-C4 aIk | - and
methom%m@ﬂ( ybphenyl 4+ mhoxyz% rrathykp eprime Mmg%phenyl,
forex%@fe%) al kyl -G 00- and (C3-C7)-cycl oal kyl -C, 1-12-0-

o R2 is chosen from phenyl and heteroaryl which
are optionally substituted by one or 30nore identical

or different subst it uent§0 chosen from hal ogen,
In one@mbesiment g the fventiay, Ry ikAhoesn from (Cs-Co).cyéloalkyl, (Cs-Cr)-

sy iy R 4 S o -

cycloalkyB-(Cé)GCOyoychoaikery] aﬁ@@ﬂw@?\yl myahoﬁiekemybodlment from (C3-C9)-

h het |, ,\wherein,.
evtoalh G S M B oo LSioght Sh oy 5Sh et o
(Cs- Cﬁ%y@l@)@lk?! (Cgf@s)ld%ﬁia'l él Phehyf Iaﬁa %&er%b\ﬁﬁtuhtér?diﬁér

osen [ Uor'i ne, )-al kyl "and Hydroxy, and

embodimeny froem &h@v)ecmlwlkylapbeoyitarmqbeﬂeyo&ubsm anothet emybodiment

id dj f f t substit
rom (GG Dy BBy AR 0ok o e5beBl e  mS4BP BB ERERt rom (-
| wWheg
C7)- cyél@éfkghl:lglpt&é:n_ LO ( Clémﬁhfe gy%a_llg?)c@lgl@_{ke% phenyl and heteroaryl
groupsﬁa@au gptntyma"yamtbs@wﬁd asmdicgte,dn@ gy¢lpatiiyharedei@bly is (Cs-Cr)-

cyclank% r@% Slleﬁé( abyj%%-eé()y%&%ﬂgﬁ) %%Imph clohe)o( CEycloalkenyl

preferat%)s @&Qk}@cloéﬁkéhﬂxg(@aﬁnﬁﬂ?o@rblo}’lbx@nyl and heteroaryl
preferzbtp{g p% O@théc%hgnyl )@nd pysrlldlnyl In another embodiment of the

mventt%E(Fﬁ §gﬁkn?||\%kg\§ Bﬁﬁ%% t%‘sgtllﬂtgﬂﬁsd&jl&ate%r%erably the

numbe(r@if—sﬁb}atlmlehjs m@@Obstﬂutbd—@‘Nuf)(R isvoaeetwo,ghtee or four, more
f each, ot her and

preferly Dl e 81 tFe P AREHETY.PreTHRY A0, e, JOL AEAERIE one. The
substlthégf@ infe 9@5‘&&Mﬂedag?}6u9ﬂ3°@a%e pfBseht 6ALHPHon 'faRfth in %ny

, wherein al nbers m are i ndependent of eac
positiops [asr indicatechaboee imitbrrespedt torSU@stnfuéedsnyc;loamyh ciysloalkenyl,

phenylca 5 ﬁeterog o 8ro salﬂdgezrfergl f—lor eQamp?e i 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 6, or positions 3 and 4, or positions 3 and 5. The
substituents which can be present in a cycloalkyl or cycloalkenyl group representing

R* are preferably chosen from fluorine, methyl and hydroxy, for example from
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25u is chosen fromO, 1 and 2, wherein all nunbers u

are i ndependent of each other and can be identical or
waelpdopessars ; v is chosen fromO, 1 and 2; 30wheP&l/EP290$/000281

al kyl groups, independently of each other, are

optional |y substituted by @ or nore fluorine atons;

WO 2009/ 095163PCT/ EP2009/ 000281 34 wherein the

cycl oal kyl group is optionally substituted by one or

nuori 5 L e S Rl IR T
cycloaﬂ(tXhaf By ciGalkemiaejreup réb*esl@hﬂﬁ?'R@%@é‘h?d x?SﬁﬂénotlheR and
i ndependent |y of each her, are optfionall

embodjgest pf t!neelavg_k)tmh@ ercloakul orcyeldalianyb ora f@r@ﬁentmg R¥is

unsub§t@§§etd S%s?h@g%&ﬂsg b%%?rgﬁl‘t rgd%%?@]w hiet, 8%@{' group

represeumhg éa%%\ra:rbq;refeeamqrmmedsfrmﬁ wahsge‘rp T(GWG%)-blkyil rhwwxyatm -Ce)-
r stereol soneric

alkyl- (G eCabAbaEr G For A n(céun(}dr?\‘h"ocoa'ﬂb' (GreCe)-alky-, hydroxy,
(Cr-CpRI-E R RIS C 3603 BIOLERLC R allED: (Cr-Ca

aIkyI-G?NW(@-@Q-aIkth@se(Cf C@)m[kyhﬁ(b);( I%ﬂ)&cyc?}ﬁiéz'lmrel ;?(referably from
ha.ogeﬁ-gg{:ggfgslw oy S Gl e i Ehvesciy. (C uftel Blin-o- (Cr
C.)-alky engxs pﬁaiﬁyaoe cmd@@emgun%@f %ﬁe%ﬁheepaﬂmu&%@%rabuy

|<|3I or "differen i's cho

from h@@eMICaCkkalkyh&Gn&HMﬁﬁit-Qekygwg ahyoxy, (C:-Co)-alkyhO-
rc s r.ogen: i s

and (Gl A T BN Sraricre i 3l SEFFEHER 55  FalpBen. (Cr-

Ce)- aIHydEHVd'r@%J (Gli %zfaW-@ltaﬁdJ@J—Cﬁ)Jﬁmyﬁoc(@SGg) -Alk@rd-, especially

gen ‘and osen from

preferqtay 1O halpaeDalGy Cr)-alml, 67) Gk (Cr-Ca)-alkyl-0-(C1-Ce)-

. SRR RIS St B4 EREAY LI Oy o -

O-or ffbrﬁfr%ﬂ(fg“dn ?QQWIIKWGhUS(quG@%mkﬁmme@o en and (C4-Cy)-
(C1-C6) - al kyl, dydrox (C1-C6) -al kyl -0- and (C1-
alkyl, \mgreg] mneoe @wbq)fi(tﬂe ipvention thealkyl groups In substituents in

phenyl and heteroaryl groups representing R*® can be unsubstituted or substituted by
one or more fluorine atoms and, as an example of substituents containing fluorine-
substituted alkyl, the substituents comprising the group trifluoromethy! 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 alkyl groups in substituents in the group R* are not substituted by
fluorine and in this latter embodiment the said alkyl thus means unsubstituted alky!.

In one embodiment of the invention, a (C4-Cg)-alkyl group in a substituent in R*® is a
(C4-Cy)-alkyl group. In one embodiment of the invention, the substituents which can
be present in a phenyl or heteroaryl group representing R¥®, are chosen from halogen,
preferably from fluorine, chlorine and bromine, more preferably from fluorine and
chlorine. Specific groups which can occur as the group R* and from which, or from
any subgroup of which, R* in the compounds of the formula | can be chosen, include
cyclopentyl, cyclohexyl, cycloheptyl, cyclopent-2-enyl, cyclohex-2-enyl, cyclohept-2-
enyl, 4-fluoro-cyclohexyl, 4-methyl-cyclohexyl, 2-hydroxy-cyclopentyl, 3-hydroxy-
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WO 2009/ 095163PCT/ EP2009/ 000281 35 R4 is chosen from
hal ogen, (G -C4)-al kyl, hydroxy, (Cl-C4)-alkyl-0,
Wo @iovgenl kyl - 0- (Cl-C4) -al kyl -0-, (G - C4) - al RGT/EE2009000281
and H2N-00-, wherein all substituents R4 are
i ndependent of each other gpyd can be identical or
different 5n is chosen fromO, 1 and 2; p and g are
uis chosen fromO0O, 1 and 2, wherein all

cvclopea&ﬁeé Byl ey o R Brui et 2B EdoRExyi, 2-
hydroxXydElRieetspr ByhyfroRaehcleh8sty, @h?d:@&ylc%ﬁﬂe\btyl 4 4- %lﬂuoro-

substi t ut ed bécone of nore fluorine atons. 15Ano

cycloheuy; 8cd-dipnethiiecyniehenyl, 4, Avdimetio- er:@hpmb e@tmdr@pyrané -yl,

totra Y BBRAREL ST ilien T SRESHABlpialn B Ephenyl 3 fgte-
phenybﬂLMr@%d@WI VihtBlBrd-BRe APINBASHIGKD- @Iﬁ@\WM-@hm@pﬁenEDB bromo-

exanpl e, the preparation of the congounds of

phenyk, 6rtPf9msP pheayl. Benethyl-pbanyus-methyi-p enyleadnethyl ahenyl 2-

AL Ly o) IS PR BREAATS metnony

phenyl, HLMethoWW/ D05 bt ROXY dTR3RP P KR, 83- (%éthb@éthok?)l-phenyl,
to give a gon‘pound of the formula IV which is t

4-(2-medIRIEthRIY G Y 2-G-MEh RSP RAORENSh ¢ %mqm?y@;opoxw-

phenylof4 @h&eiﬁﬁﬁp u;&&m%n?"ﬁwpé IZz:Z'EJI lﬁ%ﬁé}? ?N?s) and %ryl
pyndmanI gufridired- )d,SZ-lhydtd)qpﬁndmrﬁibyh dbhydrokhpyridmmﬂyla&hwimxy-
. additjonall S resent in
pyricina o B P o A BByt 4 S B R -gy i -vb (S gpoayidin-3-y1, 5-
J 1 L 0 [ -
methokft pyiidioes YR e meReNEb I RlIn Ty P 2 "ﬁf%%‘%?ggf{“. 49, 3Rfdroxy
pyridins4ty t2-methoxyepyidiost-gl, Bewethpxy-pyridiedpyi fqr(example
substitution reaction or a reaction of another
mechani stic type, including radical reactions and

The substififdrits R1° 6BH de-prabahtinethy 6RFdditsts 4 WAL 5 Qﬁé%? 8 driti/or 7

10t he repl acenent of such a substitutable giroup t he
f

in the @imemhetedgea ohtheindele fieg depistes in tormulre!.flacase é%/¢ number n
of the gﬁt&stﬁé@ﬁ? Fs“orka'eggqﬂaﬁ’ 4 al car clrf‘g frr?@%{ ;96%’ tidis 4

Snyl*oxy group’ or “a oron Lot ositons &y B and,{ of the
indole ¢|&§&NHRBh id® mﬂtda@l‘iﬁé bubstitaeht Rt estnphdiydrogen benericarthié

which is substituted with a
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 R* is chosen from 0, 1, 2 and 3, more preferably
from 0, 1 and 2, for example from 0 and 1. In one embodiment of the invention the
number n is 2. In another embodiment the number n is 1. In another embodiment the
number n is 0, i.e. no substituent R* is present in the compound of the formula . R*
is preferably chosen from halogen, (C4-Cs)-alkyl, phenyl-(C4-Cs4)-alkyl-, hydroxy-(C;-
Cy)-alkyl-, (C1-C4)-alkyl-O-(C1-C4)-alkyl-, hydroxy, (C1-C4)-alkyl-O-, hydroxy-(C4-Cy)-
alkyl-O-, (C1-C4)-alkyl-O-(C4-Cy)-alkyl-O-, phenyl-O-(C+-C,)-alkyl-O-, di((C4-Cy)-
alkyl)N-(C1-C4)-alkyl-O-, HO-CO-(C4-C4)-alkyl-O-, (C1-C4)-alkyl-O-CO-(C4-C4)-alkyl-
O-, (C1-Cy)-alkyl-CO-0-, (C1-Cy)-alkyl-NH-CO-0O-, (C-C,)-alkyl-S(O)m-, HO-CO-, (C;-
C4)-alkyl-O-CO-, H,N-CO- and cyano, more preferably from halogen, (C1-C4)-alkyl,
hydroxy-(C1-C4)-alkyl-, (C1-C4)-alkyl-O-(C4-C4)-alkyl-, hydroxy, (C1-Cs)-alkyl-O-,
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15sui tabl e el ectron-accepting group or conprises an
el ectron-deficient heterocyclic ring, or R3is

W@pivoYebd y substituted cycl oal kyl or cycl oal KREE/EP2909/000281
is tetrahydropyranyl, X1 can be hal ogen, in particular
chlorine, brom ne or iodinggor an arylsul fonyl oxy or
al kyl sul fonyl oxy group such as benzenesul f onyl oxy,
t ol uenesul f onyl oxy, nltrobenzenesulfonyloxy

OB r B PO GECHRalbl QU T I s RcBRNaT e Skyt-O-

dn((C1-@4?%|HWN ;@pt;u kayﬁ@bS(tO t@J;)Lamyw@@coL qQC;- @labak)wmﬁrw O-, (Cs-
vent or exanp le an inert apro i c solvent such

Ca)-allg-S{Oer. HOIGOL, d&a@@cﬁ*bﬂ@&@( THN-CQti ancheano, partlcularly

Rl A R R A

Ca)- al%m%hvdxypmrm-dmw-@-onﬁdrbwi’b:q Q¥)- ﬂk)‘m-hlf(tr@zl) faﬂ(’?' dﬁ(Cr

or a mixture thereof, and in the presence of

Ca)- a"ﬁ’ér& @b@ﬁWz@a(Q afﬁ‘t)aa'bldﬂ%’r &’t'(éci-DAEGHWBM@ECMQHKMEOM(Q Ca)-
alkyl- (%@3953@“@4%%{%1 Ho-BK alr(née g‘éﬂT Qﬂ-bdf”and H,N-CO-,

more phntlsmlaﬂ? wémbly fraln mldgamt(@rIOAcallquttwsoxyn(Cammw-O-

(C-C M S e BN - Gor ARBLGD-Rs. (Cy-GpralsHANHCO-O-, (Ci-
Ca)- al@h‘@bé W54 I-BQG@W Qépébfi‘%lﬁé ;S}%gé’rbb{f%orﬁ%lﬁge@gr@nﬁ Jalkyl,

romne or 16dine, 1.e of t
hydroxyl, (Ch€ spalkyh Q-0 (@4-Cy)- alkbei—(tG,nt-@@ alkyle®alEnz&y)aalkyl-O-CO- and

HoN-CEl- HBRER B Al GRS B0 d/ SRERSRA EPDRHS) olis 89d:pan be

|dent|dé'l of Gﬁfé'f'@ﬁte éﬁérvﬂ{@elrﬁQth@ﬁylrgﬁéGéés are Wdép@ﬁdéﬁf@@i‘@é‘éh other
of the fornula I can be perfornmed under g

optionalingubstintedads indicated naroneaelybadinentrafdbeiinrerition; Re is chosen

rom PRI 16 2 BN (RO AR B EREL G-

O- (C?@‘i)—félk@ﬁmt - @t4) QIk@VNﬂ-F—@O ETPET ACKY-8lKyI- DO(L‘OEXH(HJCG) -(Cq-
eratures 5from about 100 C to about

Ca)- a'K)‘her n$ -Ca)-alkyl-ReE0- éﬂér@a) -8lkybOy @nd HaNHeGs pme@bIDK}IDm

nalog (G £ aMl ey L ETRIBL O 7 (TR Al ELFRERRTLO-

(C1-C Hraliog©-00-carid BRML €00 for eﬁhnmmﬁbm halbgehr(dbashpalkyl hydroxy,
ot assi| u ﬁ& sphat e and favora an_am ne
4

(Cr-CRAR-nie o SR - BB AR Q- ohiram halegen cffxnealkyl,
hydrox}, KJ: -@ﬁ;}%ikyﬁ-éjl‘éég{:oﬁ% qéh)nakyl égﬂt?ﬂ%m%g' 8t Bﬁﬁﬁélbgén (Cs-
Ca)- alkyh,myahfuppandiCﬁ)-de)-fw(yﬂ-@-mM‘@rem ailasutmltlhmrtls R4 areé adlependent

of eacl el Y 7 BB ‘ASHA dh S srerh 7P rABM PPUTAYE Ao the

substlt‘élfenishR4qc ANDZ. In o Bt dirBakt Sth ihVeRidrP RO KO n is

he formula I'f1 in which R3 1s 150ptionally
chosee ditosm i1t at é@nﬁmargrefeuabiyeffcun dayandhddmete psefiesally &om ilrand 2,
and cagﬂaéé gbﬂ{ [%%?ggﬁboé)g{ Nt at Kas?Bne substituent R*

is predentt in mmmbbamss b}f frieniondla |, iprefebsblp oRee g6 oPthrée
whi ch can be forned from

pal | adld;m cat al é{ 0
substltuena Bi b energl pratarahlycanmey e aubsituemisd} afas example one
o ne |igand, for exanple, and a base such as
SUbSt'{s&%gl?iRh;n ‘tert-butoxide or tribasic potassium phosphate
in an inert solvent 20 such as a hydrocarbon |ike

tol uene or an ether |ike dioxane at tenpergatures from
In one gipbedigtEnt o e Byentien @t isask ongaubistituent 1 which can ge present

40
in the EomPRundbE i Rruie) rolely lHEer Y sdiiede fT. r.
formula 1V, a conpound 250f the fornmula Il can be
reacted with a boronic acid, i.e. a conmpound of the
formula Il wherein X1 is a boronic acid group B(CH) 2,
in atransition netal -catal yzed reaction for
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exanpl e according to the Chan-Evans-Lam nodi fication

of the Suzuki-M yaura coupling reaction in the
Wer@smeyaes of a copper conpound such as copper (PCH/EP2009/000281

acetate in a solvent such as a chlorinated hydrocarbon

| i ke di chl oronethane or chlgyoformat 30 tenperatures

fromabout 20 C to about 40 C, for exanple at room

terrperature and in the presence of a tertiary am ne

examp3§, ronglas[sfr@ts Et’ n|1§ %g%ut?s& ?l%nq M‘(ﬁe?rgr%l@%g]@n@ftﬁ{n the substituent
via whic? it A eshdut {ethle: catBoh B3GR in tﬁ@&meﬁﬂferemng of the indole moiety,
2009/ 095163PCT/ EP2009/ 000281 38 exanpl e. InStead of

is an oxygan ateor bei, & iachasen froompydioxyo(C +-Ge)-alsyhOraQsxCoan

cycloafipfrHa- 07 R 1 o RSP R HBfarBond- . G BB

Ca)- aIIML@ 4 ec gl palkyl- OMIB,Leh)DaIK}I OS (@g@ﬂﬁiycwéllyylmﬂzgﬁﬂ(a Ca)-
trifluoroborate group BF3- having a cation such as
alkyl-Qr}, REEYIEOTBH Lh4) AT IiekaroRna G mCapalyerudi((Cr-Co)-alky)N-

(Cr-CERRIAT Ko A TELE.F ARG OTCACHAAGLORED RETENHRYLE-, HaN-
CO{CHC 4L, 17 0B o0 ekt .
alkyl- NG i (e - SO R tNBCE O errefunaiy pbstiuents
are mdéﬁéﬁd@ﬂpeﬁé&w btf@?%@t@ad B‘i‘?degﬂicéfa? diffef taa%dawhereln all

chl or e dic or

I nat ed hydr ocar bon or oret hane
phenybarhd)hefemoanyhgrdtmspraramdepenﬂemw abeach atheC becsubBdihded as

ndica3d. FbBrdt FIcF B Xy S SRod rBB) Ry, & Sy 0-,
hydro>&y2@ﬂ30§4) aﬂﬁﬁ?@ é@r @2}%}@@ (@?—@4?%‘Il<i%ﬁ-gle?heﬁﬂ[@f(b§l@ﬂ alkyl-O-,

oun fornul a he oxi ndol e

di((C+ Qa)aaﬂwl)hiu(l G‘/4)@@lhylb© dﬁ:ﬁfcl:zédilbyth@yof anét(CHCabdaihygNHré:O -O-,

and mBRBRIRN T RTAED Crdadd G Gyr bR GrFeF -

phenyldoqioL 3‘8@'@@& G Cl-TPRmal)N-65:- t:apm@b@utanmd;cts calkyl-CO-

about C, for exanple at roomtenperature,

o- pamceléarl)'rfgef&rébb/rfw@ R G - e {C i a2 (C1-C.)-
alky- P BB OTCE G ABARS S B e AL a0, more

partlcm@fgcmdﬁa@biww% chaegefsormthyalroxy, XCA@‘{)wall@H@n (62 C4 alkyl O-(Cy-
a conpound of

c 'ﬁg’ %‘nﬁ 437. The 20 conversi on of
a)-alkylOnang pReny-QufC oliahrabivk Qst esprcialy Pr[ﬂf%rab%ﬁﬂma'r'%%)é (Cs-
Ca)- aIKfW ﬁ%q’ %tCB ?{f(%lrégldﬁ 2%’@%@2%‘1 ne S urce ﬁé‘?ably from

hydroxy-dand(@sCgealkoxy.de ane q:rylbodlmmtrrsbcrm Erublsatltpenﬂsrarm ahesen from

hydroxyplGi-Eue bR g RGO R IR B shat AKIEORIC afre)-alkyl-O-

phenylabc(@]@gléllkyﬂ G)B'a‘i((@ftta?lelkyw -aLC, phkghoL, HO @dl(e<1te Ealkyl-

al cohol r or an aqueous buf f

O-, (C s6k)1alkyhOrHE Qe(Ca- @woalbhb&)e, HhaN-CEP- (Ba«ﬁd)r@"a"*lﬂ-l (ﬁr@abatkyl CO-

0- andll NGRSO, ST PN RN B Db Crc-
alkyl- OO((DPCH)?aIRQnDal cn((@g r@»@n@mgq -y HO @0%@1 04) -alkyl-O-,

oxi ndol e of the f can then be carried out

(C1-Ca)-abyt-ReR0O- (zﬁt'ﬁ4ha||‘ﬁ!l-@l- anddiNeE Qi(fre-Con-alkybPd-i mcu@enreterably
from higdtolty (G 20 Bk 8. s P AU DG 21 ol B Bl Sla N =BT IN-

(C4-Capalkgi-Der HO- @e on:schyiamgt-merarﬂr(ch@) aﬂkym co (c:1 04) alkyl-O-,

0 n the presen
particu el SDNCROR PR arh SIS AC gt -6v)-alkyl-O-
r
and di"-22) ey RREYCII SKGLO- [ Bbre pafRAfarly frefleraBly“Foth Mjibxy,
2009/ 095163PCT/ EP2009/ 000281 39 or ethanol or an ester
like ethyl acetate at tenperatures fromabout 0 Cto
about 60C and a hydrogen pressure fromabout 1 bar to
about 100 bar, as described in J. Parrick et a
Tetrahedron Lett. 25 (1984) 3099 A Nhrfat et a

~ N\ P —
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10in the formof a precursor group which is later

converted into the final group, with a conpound of the
WO 20001096163 | | as defined above, wherein X1 is heCTHERINOYH00281

an aryl sul fonyl oxy or al kyl sul fonyl oxy group or a

boron-contai ning group suchkh7as a boronic acid group or

the group BF3- having a cation |ike a potassium cation

as counterion in a nucleophilic substitution reaction

(CrCHah EAtl (e RO EIGR Qe s e bR prafifably from

preferﬁmv |fﬁi?ﬁh'y§ﬂ§<y9éﬁtﬁ(’(3@@9)\lﬁlkw Oh WRERAE buétl® stibstitueastaren
he conpounds of the formulae Il and IIl, for

Independ@mpéea@l@@ﬂmrrayqomm heiidentical er diftegientnif besides such

substf BRREbT VREAT ol AT o R BRI BT pgblestint h o

compdupidef the fotmalad, eyl éret&lﬁ)séﬂlffcﬁﬁ AfothberrmaninsofR Yilisted
the conpounds of the fornmula |, the oxindoles of the

aboves gpéhprefetably are ﬁ@ﬂS%f@UbP%'@Qéﬂ ang & 4)satkylewherein all such
furtherf i Lgédtggé&orﬁ?e %ﬂp‘éﬂgbfgér% a'ﬁﬁgédsn"g? 'i%rﬂfc}é?o? Hﬁerent In

one eﬁdbbdlmém) 6@@%6@§m5§ﬂ0§hﬂ?2%66mdﬁw\2|&]ar46xygerﬂﬁtonh lsi present in
rein the

VI VI e rou n 4 and
POS""%ﬁrﬁér” Rostien G\M}ﬂh%éﬂ%@e |“ﬁ‘ g@%‘ﬁéb Hﬂ’ m?ﬁfet"f%lqﬁmt'sa' or
differeht éunéh é@lS’éché’ﬁl@'éré Jré t'| {p@g.tw USn§ BbfiRe RESIEMing. N

protected formor in a precursor group
which is later converted into the final group. The

In & cqipRATL B ths ot | GhichoRERAP COE ARSI o 6 subsfitvent

can bé ﬁl@s@ﬁf‘lrpp@éltl&ﬁ 43t gosuiv,s 'o?'?o§lﬂl6h 681 POSIHER Teof tA dhddle ring.
| ori de or hos&horus oxychloride in an | ner, aprotic

In a corppound obtherfosmuta hyhichbcantains dwosmbstitueateR*, the substituents

can b YRR LP AR BFRRBP po kB I SES B8 38s8lons 4 s 7 or

positioPs Sand BtoH podithaise®bnddt ott ﬁ@@lﬁélﬁé 8’ 7 bPthetip@dle Ang In a
to about 10 C. Preferably, Ergosphor us oxychloride is

compauingl ¢fythe forraelarl e santsing Hueeisubstiiuents BRigdhe supstifuents

h
can be FRGERTRARAL 7S AL P farlSAch ot bt 4.
and 7 pr if positibrys 56 ahd 7rle opecEmbbdimdrt of tlselﬂ’n/eamonyihecttdrﬂpounds

of the Tt hEoTIBER b o8I 4" TS RUHENtH R hinsi e dhaubAtivents R
ae pré 4 FRENGHS, 5 b o ST b33 05T MYyt of
positioalsdbl@@eamﬂ 7 tdaeryf hwdean ‘almms WGanother embodlment of the invention,
the co%%%%/n SO ?h orén%ﬁ) ggét%?r? %gro 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
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 R40
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 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 5 or position
6 or in positions 5 and 6 and the other of positions 4, 5, 6 and 7 carry hydrogen

atoms. In another embodiment of the invention, the compounds of the formula |
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41 Conpounds of the fornmula VII can al so be obtai ned

by first subjecting an oxindole of the fornula VI to a
woRt0gteiles fornyl ati on with concomtant chl ori PGE/ER2909/6D0281

the 2- position anal ogously as outlined afore to give

the 2-chl oro-indol e- 3-car bgygl dehydes of the formul a

VIIl, wherein the group R4 and the nunber n are

defined as in the SCorrpound of the formula I and

ST R T —
posmoWE 6hpbSitibA7esr IRPOARITR BAHT Ah@tHd 6@1'er9>'f96§|tloﬁ§dl 5 6 and 7

hen I ntroducing the group R3 in the 1-position of
carry hwﬂcﬂ@m@ atamas.iln anegheoapbadinerit af tiee froiemtioa, the ¢orbpounds of the

formulgﬁ%@b’tacfaﬁgi: P’r\.' P@ooﬁﬁ%ggﬁﬁtsﬁ?&orWﬂ I Isd.ﬁ%tigt;ef{pitn?jo are

preserﬁhhﬁbSiﬁbﬁ@W Pitien Jusr i QPsitone® and crcmicﬂtrré Oithed b PBsitions 4,
such as a boronic acid group or the group BF3- having

5,6 and ¢ garmyrhydregemai@iPassi um cation as counterion, in a
nucl eophilic substitution reaction or an U | mann
reaction or another transition netal -catal yzed

In onereralsddiorend of the inveatiomtits aumbee pax (2 amditheonsmbiey §ris chosen
above with respect to the reaction of the conpounds of

from 2i3nd $ dpiAnciien embapdiment ofithe invertisndqth p-and ﬁgj’fe 2,1e., the
ok T RS GO OLAISE g d 4R B poun o
the fortrhda ¢ enpcomgpounl dfttbe fomnuibda. Wi anothedemblodiriért of the invention
oio 2 bRSEE 2RO e ueR oL Lhe,LOLIUGE (1 AT, Lhen
homoﬁﬁér@%ﬁe@h%ﬁné'tﬁ@%ﬁ%uﬁ@ SRR PSS I%h%rﬁﬁbtﬂid’@f fheSormula

i ndol e-3-carboxylic acids of the fornmula X
Ib. In agedhei embh@mgermqjéh@m\mmmbcﬁh@ arrebq rana‘@er en tlae e
ed as i oun .or mul
diazacyalEsdind Sevied BBMRoTs e L ing'3he the compound
of the fITRILEST Rth E6MPoandidT thé forhmilaN@fA 3R PREC R aR*gRSYUANd n in the
which is later converted into the final group. For
formulag daydb&nd Igare defiaedsrs bdarmelader f ormed with a
per manganat e such as potassi um permanganate in a
m xture of water and an inert 25organic solvent, such
as a ketone |li ke acetone or an ether |ike THFRlatRR
tenmperatures fRORRBHBuUt 10 C to about 30 C, Raqr
exanple at g oom erature, at about neupy al
ntI , thg oxidation can al¥ e 10

Nh‘l%rthRéﬂ) h a5 \sodi ym ch ori tI—R
- net hyl but -2 xtur
t gani ¢ sol ven as a

N % an ether |ike THF NAt
t enper at lu?oes f¥ ggn about 10 C to about 3(]) Ko f‘ogo
exanmpl e B roo%terrper ature, at weakly BC| di cRpH
val ues, for exanple in the presence of a
di hydr ogienphosphat e. WD 2009/ 095163 qu EP2009/ 000281
42
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RR HN NR5 (R4)n XLA\O0O R2 XIl The carboxylic acid

of the fornmula I X can then be coupl ed under standard
w@awdioeilehs for the formation of an am de bondP@i/EP2089/000281

di azacycl oal kane of the fornula X to give a 5 conmpound

of the fornmula XI. The groygs R R3 and R4 and the

nunbers n, p and g in the conpounds of the fornulae X

and XI are defined as in the conmpounds of the fornula

| and additionally functional_, groups can be present in
protected formor in thgR f Ra precursor group
which is |later converfed tihe final group. The

conmpounds of the forhyla M| are defined as above. The

gr oup Iﬁzoi n 8| 10 ofNtRE fornmul ae X and Xl
can ha‘v )b he grfoup R1 in the conpounds
of the form i on of hydrogen, i.e.

(C3-C7)-cycl oal kyI C 1712, - F@)E)Rr whi ch groups protect
the nitrogen atomg ryig?# R5 against a reaction with
the conpound of the fornmula I X, or R5 can be anot her
protective group which prevents a reaction at the said
ni trogen atom andccan | ater be WO

2009/ 095163PCT/ EP2009/ 000281 43 renoved to give a
final conpound of the formJIa Il inwhich RL is

o RYB09 e AT R A R A RS s

groupg)subptitentshasd nuhiieds ab@ deflﬁéd ed |b)an!;1)diltl®@pf‘@fbrr@d definitions of
the presence of a catalyst such as a palladi um

the el%’&?@ﬁ)ﬁgtm apy spesifiedapbedimeant ansign caiy baye sumiof mergpf the
specmk%%mn s gﬁg%aﬁ?éghéﬁ@ﬁ @%;%xgdé\hﬁlgﬁﬁjgﬁ eQnt%“Wﬁﬁ?én all
combihatioorsenf- @wbomapb&fay‘edgjefmmlm ard eabodahentstand/or specific

.cl eaved Pé”e ment W

..For th
meanipgs fik A SUDICt OhIGESENbINE TP ACA SR HSRECLL] @l preferred
compddh%sfd? R kGniyfall Salpﬁl‘éﬁJ dtYrSASHREHE ForhtY Bnd riiRRFéd YF
derivative, which can be isolated or prepared in situ,
stereoisomarid fwamedn iat raiios ajyd f@earmysmioglcaw decepdablei saits, and the

physicl S acplatie gORRTs SR oh TR of b oupier abBsert

inventight Blrhil‘érlvﬂéhsd:ﬂltﬁfré@bbct%%'ll}épe@:mc%drﬁk@om{ds disclosed herein,
(1-chl oro-2-nethyl -propenyl)- dinmethylamne, into a

such asdhe example cempasindsnwbich fepresentemerRdiments of theanrention

ot B sBl b5 b3S FLRFES T BB e Bh S 36AEL fppunce

of the ﬂJrﬁﬁﬂQEhévémﬁls ific mrm’zw tﬁmtmm edtve specific
e ole Ii P

N, N - 15car bonyl di az - car bonyl dj i m dazol e
compo(u@gl, all theit atepeeispmedis fPims an mmxtures of stereousomerlc forms in all

ratios, %nﬁstﬂgfr F e“ﬁeﬁ e)a é?eg)ltétﬁ]b?altfﬂ?t ?lr%gllca}\liy az:geptable

solvateB oisamwbﬁmenmmrewst)hqecmfdherpréeemmdvemﬂdm!rlln part{dtlx?) a subject

of the %Vcﬁ:yéglg%%ghgg?%l I E:tglﬁgctqv%%lg pse telréllﬁ |n|dependently thereof
wheth%%ﬂ&é?raggﬂ;sg:;@sﬁ)bﬁf‘ aGtdd é‘ér%b%uﬁb"gﬁ-ﬁ)or a5 é'%ﬁ@bi‘ﬁl’ﬁsl%ﬁsﬁgth in the
form obtherfree ab&mp@ndlamblln tmeymym rof 9INgs, iysiologically acceptable salts,

20t et rane Iur ni_um af | yor ophosph HAT
and lf%SPBglﬁlEé?ﬁt % e;?’l)agﬁl')%'ﬁnﬁy 81 7 q{ép%ﬁqﬁ%’ﬁm and the
physml'tf@i@éll c@@k‘élﬂ@@@tv%téé‘ﬁ%opr 0'

cyano(et hoxycar bonyl ) met hyl eneam no)-N, N, N, N -tetram

et hyl uroniumtetrafl uoroborate (TOTU), or a

phosphoni um based coupling reagent I|ike

(benzotriazol -1-yl oxy)tris(di net hyl am no) phosphoni um

hexaf | uor ophosphat e (BOP),

25(benzotri azol - 1-yl oxy)tripyrrolidi nophosphoni um

hexaf | uor ophosphat e (PyBOP) or
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bronot ri pyrrolidi nophosphoni um hexaf | uor ophosphat e
(PyBroP). The activation of the conpound of the
wo eroad#H6d X and the reaction of the activated POIPP2N2000281
of the formula I X or a reactive derivative of the
conmpound of the fornula I X4y th the conpound of the
formula X is generally carried out in an inert
sol vent, such as an 30ether |ike THF, di oxane or DMNE,
roc€rbon such hl ori nat ed

| e, .
As an B BE B oRPPRBSR oL e PuRETAEWBIEHIG PoF OF morg staystural

elemeﬁt@| are dafedass iANhrefSrrddVBefi rﬁlﬂbn@@imﬂ)&md?sf oﬁh@féhﬁﬁl% I%ay be
sol vents, at tenperatures E)(%'oma bout 0 C to about

mentlmdzabgvmemﬁbgmal B gs&wdxmemandé\ @r@wﬁoérm O and

C(Ra)zt u{tﬁa‘%&ﬁygﬁf ?ﬂ@\?ﬁ@g%%ﬁ{ﬂ%ﬁm Eeo I%(ﬁjrogen and A is chosen

from O\bﬁ@td(wa)zoanb@mdtﬁepgrd@m@ﬁmmmaérsaammqea &alr the general
onpound such as an al kali netal carbonate |ik

defm't@acnfdhe campanads of doe farsnulan! @aimanwoéthe praseirgedefi initions or
ermbof RS e bR TR ERy o (eI AROT IR snpl e o

stereofs@nmrh icefoXink it @angi m’&o ,aambmmgmm;@bg ichﬂyh bccepnlﬂgblé(télts thereof,
T roups A, R R20, nd R4 and the nunbers n, p
and thﬁrpg’yg'q?%e?ﬂé' %%Magéi\fat?ﬁe fapy RLth&MXI | and X 11
are defined as in the conmpounds of the fornmula I and
addi tionally functional groups can 10be present in
Anothmmmmplermemompoumb; éfahenfofmualady ecamysof thgmrcsipreonsomenc
f Xﬁg oﬁt r converted into the {'mal &] '[;)
orms 8?86‘5‘ € "'HSOI:SGH%% Mp 10 ARy atigaAnd %9 p Y%O'Og'ca"y
accep@®ld 88165 ferésr, hRa the 'ﬁh%l@fggl@illyté&eb%t% |s@ﬁ/a¥e@8fjaﬁ%<of them,
In case the group A in the compound of the fornula X I
whereins 0, S or N((Cl-C4)-al kyl), the group X2 is hydrogen,

r t onpounds of the formul ae Xl
Als C@%g iﬁ%i@a% lﬂgaa’@(ﬂ%‘?ﬁ?ﬁz’wsubst itution reaction. In
such case, as applies in general to all starting
corrpounds and internediates in the synthesis of the

%is CB@ﬁ%Jﬁa% hydrogea, fleermne and me%whmhegem@ectwmguag Rrare
mdepe%%ngﬁ*,: ik art A dan Al ofERYoof B 58 S =

togetheaareada siwdm@qte(m@l@g)e;lkylrgrblhﬁ formof a salt. Li kevvl se,
all products obtained in the course of the synthesis

of the conpounds of 20the formula I, incl udi ng the
I AN j
Ris cﬁds@ﬁffg?ﬁ'@?%ﬁ&é QE, tcgzg#\g{l g’;&l(ﬁ )é—l(“é SI 1-of;)-?ﬂ<gl-0-(01-
Ca)- allo/d}npbenyiS(CafCi)lraikyler(@ulfcm);dlkyl CNﬂQ-lCud:ﬂm- arhd;R INH-CO-C Hay,

red i itu al kaline netal salts such a .
wherel g §iais i a7 indepgnded] efradoes Anddin S HsfieaCenitterent
an inert ammoni um cation such as quaternary ammoni um
salts. The reaction of a conmpound of the forrmula X1,

!is chipeer fremn(G sCa)-alkyb hydemyt (Ci-Cayalkylk gyl HaN+C(Cs-Ca)- -alkyl-;
hydrogen, with a conmpound of the formula Xl is usually
carried out in a solvent, for exanple an inert aprotic

10s ammommr@gerar(cnrmgemkyu@ CtyFafnd (OME,)-eycloky- CQHZV-O-
a m xture of solvents, in the presence of a base such
CO- as an al cohol ate |ike sodium et hoxi de or pot assi um
tert-butoxide, a hydride |ike sodium hydride or
pot assi um hydride, or an am de |ike sodi um am de or
%is d:hdsl’erﬂr@ra(hherwoand etevoadd, whichedreuptiomally Bnbstanwtfby one or
t. .80 C to about 180 C. Advant ageousl| th

more Imm?s difterenesubstiyans slipsem remi1alogRRy ot Eakaby, (FrCa)-
aukynocagygfbeaﬁgpsg &Irg%aregy%ﬁﬁ&yé@gogg JLhe formila X1 is

2009/ 095163PCT/ EP2009/ 000281 45
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of the formulae XI and XI|I to give the conpound of the
formula XIlIl is favorably carried out via an

wo@e@anerres al | i ¢ conpound. For exanpl e, in suchPCEHER200$1¢00281
conpound of the formula XIl1 can be an organonetallic
conmpound such as an organozigfic conpound |ike an
organozi nc chloride or organozinc brom de, the group
5X2 in the conmpound of the forrmula XIl then being the
group Zn-Cl or Zn-Br, or an organoboron conmpound |ike
a 9-organo-9-borabicycl o[ 3. 3. 1] nonane, the group X2 in

% is thBs&P FRAH(TL- 9? témoémylrrwzgc);} -tyd168ReR Sl [élréhydropyranyl phenyl

9- bor abi cycl of &nonan group h respect
and heteeoarghpdieneinasyciaakyl @ndtma:loalkermaceh opgoaeltwbsttltuted by one

or o BAAHES d L A HEGAERE b IR o Epiy anc

hydro@%dfmﬂsﬁw afd thetéroahd|2ee ptioHaly %bﬁhbt@'dl oﬁ’é or more
brom ne, and this conBound of the fornul a

identicab gy diftesant sHbstitupniy cnpsen tf@m hatogﬁnz(%csmlt;yt |661 C4) -alkyl-O-

n
e L B S e e T e e s
alkyl-S(09,f andelandfl | wi th the conpound of the formula Xl is
generally carried out in an inert aprotic sol vent such
as a hydrocarbon |i ke hexane, 15benzene or tol uene,

Ois @h@@én frbkend gt[ieﬁf(cﬂ' C3RaRyl, AYdRyAC 1 ‘gr hﬁ gt*fchﬂ()) aIkle(C1—

MP, or a m ur e of

Ca)- a"Qﬂ)-th'Ileﬁ))@ (©1-Gapatkyln, Kydroay(Caly-alkylOre (Rr-Espatiyl-0F-(Cs-

ol pRe D B CanAOHaDY AiC st el yCabeRiER” (e rco-

alkyl- cto1e{ ‘écttmpam feEioN e i nklgiis ? ), HQI CO-, (Cy-Co)-alkyl-O-
benzyl i neacetone)palladlun( )t her "W ih
CO-, iangd Cyapmavherein all substituents R* are lndependent of each other

cl.ohex hi no-2', 6' - di net hoxy-1, 1- bi phenyl ,
and ¢ Ség%ﬂhfggoyéﬁgaﬁﬁdltionalIy an al koxybor ane
derivative |like B-nethoxy-9-borabicycl o[ 3. 3. 1] nonane,
or in the presence of a nickel conpound i ke nicke
heteroapdis chesgnfiamethigphamybapd fyridyyl,of an or ganobor on
conpound of the formula XIl with the conpound of the
formula Xl generally a base such as tribasic potassium

m is chdsepfaine), T and Qx&mdrein alsnaiders mZ2arel indeperidetit ofeldendbther
for 4% tion of a conmpound of the forrmula X1l
and cgn bgy 'E@ U%'98¥1the formula XI and a conpound of
t he fornula XI'l wherein Ais C(Ra)2, the conmpound of
the formula Xl is first converted into the respective
n is chosgafian Ohil yghandn$iound whi ch conprises a |ithium atom
instead of the chlorine atomin the 2- 30position, for
exanpl e by reaction with an alkyllithium conmpound such
p is 2 8fd Q-is QHbyérH froft grandegd this internedi ary
organol I t hi um compound is then reacted in a
substitution reaction with a conmpound of the fornula

.y rein th [ . X211 S WO .
u s oD HOEE B 3 tor) 2 BH B GUsbn hRe™ T aredBgRpendeqqf each other
and cailbs idériticabbediffeastitng group such as hal ogen, in
particular chlorine, brom ne or iodine, or an
aryl sul fonyl oxy or al kyl sul fonyl oxy group such as
: I loxy, toluenesul fonyl oxy,
V|SChB§€ﬁ§%§igl?gﬁyﬁ§xy or trifluoronethanesul fonyl oxy. The
lithiation of the conpound of the fornmula XI and 5

subsequent al kyl.ation are generally carried out in
Wheretnr@t@'ﬂ&tﬂreypé ' sﬁpeﬂ@e%tbtwg each otheh yenmiiorally malbstltuted by

onecxhﬁéﬂﬁﬁhéﬁ & e or an ether |ike THE or dioxane or a
m Xt ure 6} solvénts at tenperatures from about -80 C
to about 30 C. In case the group R5 in the conmpound of
the formula Xl Il has any of the neanings of 10the
group RL in the conpounds of the fornula | and al
ot her groups have the desired nmeani ngs conprised by
t he deflnltlon of the conpounds of the fornula I the

o Y I Y Y Y T I T T T I
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one or nore steps in the synthesis of the conmpounds of

the fornmula | functional 20groups can be present in
wee@vegtiesl formor in the formof a precursor BCDEP2009/000281

Besides in the final step of the synthesis of a

conpound of the fornmula I, ggrotective groups can be

renoved, and precursor groups be converted, also at

ot her stages of the synthesis. Respective synthetic

strategi es and details about suitable protective

groups and their introduction and renoval are well

whereiﬂm\éﬁbyﬂbaﬂk)@gﬂ tidn%(ﬂ Istibktitited By loneNsk Abre idewligal or
in P. G M

( ts a Greene, Greene's Protective
differet supstituentsrcheree f@mﬂﬁgsng and (Cacfz4)(aligd7ynless spevifiedy
othe Sons, for exanple. Exanples of protective groups

¥ch may be nentioned, are benzyl protective groups
such as in benzyl ethers of hydr oxy groups and benzyl
esters of carboxylic acid groyps from which the benzyl

whereigr3Liphemni gieuperisseat ByRaihRy indepandsgév &f eashiothemhare
optlongfyeggg{tﬁutgﬁ 5’né)8 h‘ﬂﬂéli'&rérﬁ?cta["%y?fﬁe %r‘ﬁréu'bké L}/elnts ]phosen from

I'VE groups suc
halogamr(ﬁowa&yacmd Qu)-alipd-0-, ¢0y-Eh)-atkyl- S%Ol)ﬁratndmﬁaﬂo gr oup
can be renoved by treatnment with trifluoroacetic acid,
acyl protective groups which protect hydroxy groups
Aot St DS AT FERL R 114 39 S BB mer
forms byaawixtlire of steérasisonteritrforysiis anyrdtial and theyplydiangically

sccepBh S5 VBuchi YR Gy a4 SRS AR pany o them,

where@m no group being part of the diazacycl oal kane noi ety
depicted in fornula | in case Rl is hydrogen, 5which

A is chesgnieona|Qay eadiy(R*)2at nent with trifl uoroacetic acid.
Exanpl es of precursor groups which nay be nentioned
are nitro groups which can be converted to am no

R? is cBbo&m Srobry hﬁ@ﬁo@bﬁt fIGorhyéiéﬁé@ﬁ@thypﬁ)vr@rehythémfgrbgbs\ﬂaté‘re

sodiumdithionite, for exanple, and cyano groups which

indepesgignbef easy ehes @ndranbe ideticabopdfefrntanttheatmsogipups R®
10 In addit der t
togeth8f afk: & RMHIL UM HrSup: ') L Bt oM LD Dhae °

ot her transformations of functional group can be
carried out, i n conpaound f the formula | or conpo
R is ChgReniiom BUHLRSETT- - b st alsybr (G ARYEO-(C1-
-alkdyi hesis Hikyih QA fo
G-k PRGOS R A0 B0l 9 RE-NH-COIC o
whereibSlbgnoupa R aoe independant dfeeathhethief med can s tdentitalear different;
reacted with an i socyanate to give a carbanmate under
standard conditions. Etherifications of hydroxy groups
'is chasen Froft e@LmPsmvp h&:efds@d(dqycetéﬂxwabhe er\N Ho{bgc,)-alkyl-;
respective halogen conmpound, in particular a ron13
or iodide, in the presence of a base such an al kal |

" is FieF i WARbden. 5 TR TGERA LS Tk enfiBR o
CO-; DMF or NWP or a ketone |ike acetone or butan-2-one,
with the respective al cohol under the conditions of

the M tsunobu reaction in the presence of an

s QRRUEASRTIE e WS ARBA L B b oo

more ldemtmmoybmwsmutstlﬁrents lcbt:tz;e,afr:\1 ﬂhml pEldg%r_]I%: (Caaa) -akyl, (C1-Ca)-
tic solv such as an ether |ike or di oxane
alkyl-Q- (9 -ga)- ﬂ}?( %gﬁé)om hysiRky @80<CYeD981) , 1). An 25ami no
group in a conpound of the formula | or Xl can be
nodi fi ed under standard conditions for al kylation, for
exanpl e by reaction with a hal ogen conpound or by
reductive am nation of a carbonyl conpound, or for
acyl ation or sulfonylation, for exanple by reaction

with an activated carboxylic acid or a carboxylic acid
derlvate I|ke an aC|d chlorlde or anhydrlde or a

e o ~N o
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WO 2009/ 095163PCT/ EP2009/ 000281 48 conpound of the
formula | or XIIl can be oxidized with a peroxide |ike
whywoogam per oxi de or a peracid to give an al kKRCFBEPDPI/000281
or al kyl-S(0)2- group, and a protected mercapto group
in a conpound of the formulgg XIII can be deprotected
and oxidized to give a sulfonic acid which can then be
activated and reacted with an anmine under 5standard

|s§ ndi t ons ive nj de.

hERGe Dol | CrE Tk ik od Ren: iifaty Rrdtilaftyt, pheny

and hé’térdhr?lom?\%wéiﬁ dyclddneyl fa‘hﬁ@cﬂ)dlkerﬁliEr@bﬁﬁorbﬁlydédtfs@lhﬁéﬁ by one
fromthe ones outlined above. For exanple, instead

or mor; identical or slifferenystubratitaents ahpseo dtaca fleoriae (G- @r)calkvi@ﬂd

nydrosy Bttt 4Rg elérodtylaRbpe . SEERAEL &Y algiBr more

|dent|daear:tﬂﬂ@gemtr@bsht@rm@dh@@ém&uﬁﬁh@lbgéhe((LOC@)-IéIRyKKCV\UJLaIkyI O-
onpound of the fornula X i s al so possible

| e
(C1- Cel)ﬁdiwdrdmfermqyr §e1-Cakalkyl- @ry(C1ACF)26|l§WoOt(ﬁ75rp¢)rﬁ!kY| -O- (C1 -Ce)-
alkyl- %{b?ﬂﬁ%g{@k%&ane noi ety by reacting a conpound of the

or' a protected formthereof such as an
ester W|th a conmpound of the formula Xl and,

s Bt St AR i T o -
|
e S

Ca)-alloh®-{ phemylei(C 1), di(19 -Ca)ralky-ACpr alkpkOl E -C)-
aky- QR Cr el ROR  HEES R E A BB b e co-

wherefnPaInsisstitud s IRE08 fide pthdeWPof each other and can be ldentlcal or
2009/ 095163PCT/ EP2009/ 000281 49 I XRR HN' N -R5 R RR |

differepR40)n N -R5
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;
n is chosen from 0, 1 and 2;
p and q are 2;

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 and 2;

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

one or more fluorine atoms;
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XI1l  The groups A, R20, R3 and R4 and the nunber n in

t he conpounds of the fornmula XIV are defined as in the
w@eowpoees of the fornula | and additionally fREEEPINS000281

5groups can be present in protected formor in the

formof a precursor group wy ch are later converted

into the final group. Besides that, as nentioned, in

the enpl oyed conpounds of the formula I X the

cid de t ed a_can_ he t
whereftha oo Srami ool hybatiuted FY oPerdhroprefeglfalor
differeht §@bRithéEnts chBs¥h fiRwh Abulife %n@ﬁ@%é@ )%‘-fk)ﬂ%ﬂlé@@@ ecified
reacting the conpounds of the fornulae I'X and I, and

otherwiis®s 10car boxylic acid group in the conmpound of the
formula XIV can thus al so be present in protected form
and is deprotected before reacting the conpounds of

wheretnw ﬁl@érml lgpeups predeiit i RTEe Réqrmmw&wdehﬂymefa@h Btheére are

X, Xl and XIlIl are defined as above.
Opt'0n6%$lé\tPﬁitt‘1"8ﬁ§Yg¢%ﬁr Ao ddentical Pegﬁ@é@ntﬁ#bﬁﬁ@qﬂéﬁaéh@%ﬁﬂ from

raogdi] (€. FAREE Halbio! FET Aol i SemoLncs

15 of the formula I X with the conpounds of the formula

X, apply correspondi n to t e reactl on of the . .
A”Oth%fo?rlab“glr}??é“ %’ﬁg?oﬂé}?(?tﬁt‘%/" PHnt' Igd. Eb%%%@'@"o?tewome”c
forms Pé%‘l?(ﬁﬂé'df stﬁ@gﬁ Prferf@l%% ?EI Eﬁ@ SR EIAbgicBfy

or nu e conpoun
acceptabx0salgbthe st AREP200 phgsioRyyically afamentahie Xblates of any of them,
respectively. Thus, for exanple, for the formation of
whereinhe " ani de bond in the reaction of the conpounds of the
A is cHRERYIGHE OaRC ()4 t he carboxylic acid group is
general ly converted into a reactive derivative or
activated by neans of a customary am de coupling
a: ent and reacted with the conpound of the fornmula X
R%is hg'ﬁ?q%r?g‘ﬁpresence of a base as outlined above. In a
further strategy for the synt hesis of the conpounds of
the formula I, the noie can be alsomtr(pduce

R is chases feam dvdergars (64- Q%@Ikmmrgxwm ) -péyktangyRi NH-CO-

e By o GATROHRE e AR BRER o Al 2 PNl o

differentpnpound of the fornula XV then be oxidized to give a
compound of the forrmula XIV, and the latter conpound
then reacted with a conpound of the fornula X to

R'is ch'bgeﬁ 'frtsgg;{J‘(*éﬁgg)_-smwwpF’o>&f-(é1h€4)f-étk9|v bAd!HAECB(EA)-alkyl-;

out

R is hydrogen;

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

substituents chosen from halogen and (C1-C4)-alkyl;

R* is chosen from (Cs-C7)-cycloalkyl, (Cs-C7)-cycloalkenyl, tetrahydropyranyl and
phenyl, wherein phenyl is optionally substituted by one or more identical or different
substituents chosen from halogen, (C-Cg)-alkyl, hydroxy, (C4-Cs)-alkyl-O- and (C;-
C4)-alkyl-O-(C4-Cg)-alkyl-O-;
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I XV XI'V The groups A, R20, R3 and R4 and the nunber
n in the conpounds of the fornula XV are defined as in

wa b@opoimbunds of the forrmula | and additi onal PGI/EP2009/000281
functional groups can be present in protected form or
in the formof a precursor ggoup which are |ater
converted into the final group. The conpounds of the
formulae VI1, X, XIl and WO

. 2009/ 095163PCT/ EP2009/,00028 1 Xl def j ned
R is ERGoRN 1A NAISEPAN et ISy Bramad P ek kUL feciCiige-alkyl-0-
(C1-04?%;11@9(d:pmpém&haewﬂ;w@oth/ﬂqér@rmyll 3updtitaentsR® are
orrmula X with the conpounds of the forrmula XIl, and

indepetidemt oé epela othey antbcarx beadenticabor differentrpounds of the
formula VII to the conpounds of the formula I X apply
correspondingly to the reaction of the 5conpounds of

n is chidgenffom@ a afAd 2w th the conpounds of the formula XI|
and the oxidation of the conpounds of the fornula XV
to the conpounds of the formula XIV, respectively.

pandEQH Qﬁfor exanpl e, the oxidation of the al dehyde group
I'n the conpounds of the fornmula XIV can conveniently
be perfornmed with sodiumchlorite in the presence of

. 2-met hyl but-2-epne or with potassi um permanganate in a
u is chesep fram 8 1 @Rk cvheredn gl numRars & ats ipdapendeny af qacbpther
el gns carried out in the preparation of
and cét?ﬁgé(;?doenrﬁghhggélgf%k?ﬂ,e fornmula | are known per se and
can be carried out in manner famliar to a person

whereffyalk okt aroubs cisBanta il Seclhatiey 31 elerans supsfituted by
one orlfRBIERdMhe Btdisiben- eyl , Methods of Organic
ore

emstry, Thieme; or Oganic Reactions, John Wley &
Sons; or R C. Larock, Conprehensive Organic

Transfar ions: A.GQuide to Function ou .
Anotngs b qfahe Prasel yWeriGacste BBRR Aoy e Biparatiopyof the
compdutis'ctitRé enreRsiadUintRMAind Hed shits24hdSolvafst Which are outlined

conpounds and bui |l di ng bl ocks for the synthesis of the

below apginiwbichdhe cempamnes are|objaivablemner éxample dhgiprapartion of
the coffpoAls & RS £RATAS | BERRELAel BREYTRUEER NS 36 1hE8H of the

I'nthe lTterature or anal 0ogously such™procedures.
formulafll oeshe Aidg nitnstyereatopd witheard alkyldtiagldr arpiating donsalredof the

according to the procedures of the well-known Fischer

i ndol e synthesis, in which an optionally substituted

phepyl hydrazone is cychi zgd, Z§4 5t he_Bi schl er indole

, I :

s{it he n whi ch ah opti on n
2-anili ong\is cyclizeg, for exg
oXi ndol ®s_ oA @ formula VI can be

cyclizing optNonal |y sqﬁstituted
2-chl oro-acetldnilides. I'n order to qrepar 30
specificd'ly substituted indol es of Whe f0Brmula I, it
is furthernore possible to reduce a 1Hjindole to a

2, 3-di hydro-1Hindol e, for exanple by lhydrogenation,
subject the latter 30conpound to a elegtrophilic
aromati c substitution reaction which allows the

i nt,goduction of substijuenys into the benzene ring
WR Ohgamndy_be intrdduced by w1 egiing the indole to
such a(yeadfion, and subseguently" peenat i ng t he

w“SPCT/EP2009/0002\

N I N

Vi \Y
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di hydro-1Hindole to give an indole again, for exanple
by neans of chloranil, manganese di oxi de or pal |l adi um
wo ogendas3 with a hydrogen acceptor. As exanpl eBCDHEP2009/000281

articles in which syntheses and reactions of indoles

are described, G R Humphrgy et al., Chem Rev. 106

(2006), 2875; and R J. Sundberg, Indoles (Best

Synt heti c 5Met hods), Academ c Press, London, San D ego

(1996), may be nentioned. As anot her exanpl e of

procedures for the preparation of starting conpounds
formulann t8 iverlh wngi&mﬁsof theeroﬁﬁelgquﬁﬁ.cﬁ% tHEIEcORRRBIAItSE 1,3-

of substitute henol s described in US 200@/0160786
dlhydraﬂudoanmga(nxmdﬁie)pithe:éprmukEB( Dt grobps RiandR Teand the

numbelRFRREARS o brbslbBRl H7R: ABEN.R FE e h e
compdundcsrbfxae iferndriegrnadditibsally fanetidialigiospdshh betmesent in

& enyl, can be prepared, such as
protected fqmvr@r i th@tfﬂgm DE)HGHTGPU rspr groun whshistaler cpneerded gto the
fI f, I
final g?bugz q"ht Qj’?ﬁ?)@' ﬁ?@g?ﬁﬁﬂ&%ﬂ&e s of éﬁé férh Iﬁls é@ﬁbgﬁ{utable group

allowirsg arrmct@pctmrumbaﬂmmxdrehﬁtmn @I aedastiorns of)anutﬂelr Rgedhanistic type,
hesis of the conpounds of the formula I

includiitngfrﬁ%@i@e%qﬁ@né&?ﬁ'otm%t meta-gaialyzed seagtions, whighresults in
the re;\}l\{ﬁcééheanf suchl ézzsbxbkﬁz 683%?(50“%?8’thé(hhgfl%éleﬁg% n the

erein A p an
compamng mfdherfednala Ihlfowexamplaalmqlogéntdnalnrarytserfenylsmyrar| c
for or a m xture of steremsomerlcforms i n any
alkylsylignyioxY. graup iasia DUANEOMIRING BRI es of any of them
and their use as internedi ates. The general

20expl anations, preferred definitions of groups and
In casmﬁh%@r eptionallyrabstiteied phenyt orchetataatyli whichiis stbstifotes with a

st A TAEE kg bt SPESYASoP o 95 Beha by By o

or R* @opuornlly. subssitihe@ eycloblkiyner tyoi6akea ¢ii€ tétfahydropyranyl, X'
particul ar the novel specific starting conpounds and

can bq helegradinRaticyps ehiosiag, heamaing. orjiadiapeatian @nyisuifemdexy or

alkylsdﬂ?)‘?\grb% e(irgﬁ%f S%Eﬁ % éﬁ&%%gpgérﬁo%%qglu%ﬁgsww&fnd/ or

ect o
nitrobérnrearsufonyioxyh methtahesﬁkmsmyl@iy bh&uﬂﬁb&ﬁnémesmﬂcsnﬁmy and the
of their salts, an a specjfic salt

reactléwn%%hgg&%r&mdt YnRged the q%dttW@qufﬁwwlemh@c §Hb§tltmlen reaction,
usuallé@%go@%ﬂt 'Jﬁhé PR&{ ﬁ?éﬂ'?er? ﬁhr&k%l r}t%r&%‘:hto:{]eérgﬁfzﬂer like
tetrahydmfunaa:{TblEm diexaerOhdtdiaxak)i or ethyelepbegwm:t «xlllmgthyabther (DME),

an amid3ie ety atoR O LopNTLa Ry PR 40T RMR), or
dlmetﬁggggl%)gg”i%lMSD br\d hﬁ)&uFeeﬁfe?eémaHG'lﬁ the Bﬁes\é@ce of a base such

3PCT/ P2009/ 000281 53 inhibition of hunan
as an aleahelais like sedininh ethoxige onpataisaiuim tasttbutoxide, whhydridehkke

sodurByhiHPeA SR R Sobih e aRlRim kBRI RiTige, agaponate
like potatisidhlcarborated desh artborefte homban bAfisé ke i ncl udi ng
pul nonary hypertension, for exanple, and ot her

ethyldiggopseRMARIRA. t he cardi ovascul ar system and 5heart
di seases, such as heart failure, cardiac infarction,
angi na pectoris, cardiac insufficiency, cardiac
In casé & Pweptlomillgilsmbshum@d phenpior lestertiang, X' kaadieschlorine, bromine

vascul ar hypertr | eft ventricular dysfunction, in
or ioding,iig. the &P Pé’ﬁ&”d\fgfﬁ%? ifermigla | Hw%eptlwlé substituted’

chloroﬂé( ol 'b%mSBEEEéﬁé 9o EETRINRE kh %r?ﬁé(t%f'é’d}ﬁhé,oﬂromoheteroarene
schem’'c an structive peripheral circulation
dlsorders and restenosis including restenosis
post - angi opl asty, for 1l0exanple, for the treatnent of
renal di seases such as renal fibrosis, renal ischem a,
renal failure and kidney insufficiency, for exanple,
and for the treat rrent of ot her d| seases, for exanpl e

T

I o -
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of their disease history are susceptible to

ventricul ar dysfunction after nyocardial infarction,
wWhooaweoie3 of t he prophylactic or preventive neRCTEP209/000281

treatnment the occurrence of ventricular dysfunction

can be prevented or its extgnt and sequel ae decreased.

The treatnment of diseases can occur both in acute

cases and in chronlc 25cases. The conpounds of the

T T

be peﬂf&ﬁﬁ@i Qﬁ@erblﬁel&ﬁléiltidhsaéﬂﬁé'@llméﬁh Bﬂﬂéﬂud‘fWéHctle mmkésence
d specifically in humans, as a pharmaceuti cal

of a ca;atyi;mcoapencompouné; for @mmplel cappengh @gomudeh ompeer(l) iodide or

coppef ety b5 LA RGBT Sdres

from abe0Pe00ds tefabdut 160r° 0 Iugublipiifah ivedrt apritiel Yt Gaichlas DMSO,
acceptable salts and WD 2009/ 095163PCT/ EP2009/ 000281

DMF, §MBReatenitiie cdipkgna OF tpuane én thea prasesce ok pdidsef gich@ea
carbor?acteqllég Irbt%lrt%?;ss atnd(??%raat% shurﬁ%a’?tﬂ@r@%%&ﬂétsbﬁggrphate like tribasic

potas@ﬁrhl phaspbate s tavairably éreamin@rilae Wn@hﬂétﬁ%edlamme 1,2-
formula | and/ gr a physiol ogically_acceptable
diaminggyrlepexangy/Ripling Bﬁ%s ereﬁY%PP'WGaJJ@p@erﬂt'@ns@?QﬁQ% ltse other
reactlcﬁﬁy éﬁoﬁﬁéﬂmq %@/nﬁfééé’ 8 en(%rﬁ bifs af‘ﬁl\ee\‘ormulal can also be
armaceut | ca y accepta carfier, I.e. one or
carrlecpbafma:arud;mwvbyeaomcuous vehi cl es and/ or exci pi ent s
A subject of the present invention furthernore are the
compounds of the formula |I and their physiologically

In anoﬁfé??ﬁét%%%ﬁ(ﬂet ére?%?'atRm’éf %ﬁﬁb&ﬁ&é Bf %Cf%%ﬁiﬁt &/ a compound of

sol vates thereof for use in the treatnent of
the formule dlsean be reacied avitiha compouingl vatheff@nmtdadﬂm wmﬁh R¥is
. h rtensi 10 the,in i.ti o L eni S .
optiongPFUE R hnelivs 6 bitferbafialifek s halben 5T Raftieuf ghiprine,
bromiridéf fodie), ®r ahaglk@slifonyaexegictp Sudhsad Friflidfomethanesulfonyloxy,
physi ol O?I cally acceptabl'e solvates thereof for the
in the nm@ﬂsemadoailadwrﬁ@a ystewhighogan he formaed frem of t he

RSB DRABBRI N B SRR, Efapl.an =

base s‘u@h dsheodiuini terttbutoxide dretribasic Wotksgitmt sbhaﬁ e m&a‘rt solvent
di seases corrprl ses their therapy 15an &%I axi s.
such %@Pwpcéf qmhlike tolusne enanedherd q@l‘ﬂ‘ﬂﬁjé perRiures from

about £ ¢218RBoR1 200 HsAIEBRA'D. WeAIBPYE. BFg RELY (2000),
conprise admnistering an efficacrous danoun
1403, fdr dxaaxileone conpound of the formula | or a
physi ol ogi cal |y acceptable salt thereof or a
physi ol ogi cal | y acceptabl e solvate of any of themto a
Ina quHgﬁH\e‘PﬁocﬁferHé ’E?épeW&hSH df %ohg)d”u‘hﬁg driisé %}fmflg ¢, a compound

onpounds of the fornmula har maceuti ca
of the fmmwﬁalisnatnu bmr@uﬁedmmmahemmc eondpr esa egmpeemdoefithe dormula 1l

were {1 5 h3Hl: SPbE e By FLTPaRnoy sPRl s BGR regption for
examphX aBpdrainyy/to ther AN ENansiLHm abificatin O the WeAkaMipPasra
injection or infusion, or by another type of
couplingireactionriathe preseneeof a @mr&n corrpmmﬂ surivas copper(ll) acetate
ina sol\{??\[ﬁﬂgﬁ Rl cl’ilBhé@f h Lardorr]ltl KA AERbrhedHan: aé)rcéﬂlcgrrﬁ form at

nrstrati on arnaceu i cal” “conposi i One
temperatdiesanemtabout 20r°d fwaibcﬁuttzmé 0 nfoe@kamplélef I‘t&irlh Yemperature and
contain about 0.5 to about 90 percent b ight o
in the RISSEOERQ adertians amipesusgh @Séﬁgﬁ'tyllamﬁ@i g hyldusopropylamlne or
hysi G I
pyrding 48 ESERbETY . RECERIR] &t 85 TaARgh Let, 30.(1908), 2033, for
anmount of active ingredient of the fornula |I and/or
30its physiologically acceptable salt and/or a
physi ol ogi cal |y acceptabl e sol vate of any of themin
t he pharnmaceuti cal conpositions and nedi canents is in
general about 0.2 ng to about 1000 ng, preferably

I ~ O~ a I NN
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preferably about 1 ng to about 300 ng, per unit dose.

The production of the pharnaceutical conpositions and
worewomeirent s can be carried out in a manner KnRPGREP2909/000281

se. For this, the conmpounds of the formula |I and/or

their physiologically accepjgabl e salts and/ or

physi ol ogi cally acceptabl e sol vates thereof are m xed

5t ogether with one or nore solid or |iquid vehicles

examelindng{eaiuaio] ACETaREi AR i GYBRPHRY ST LTE PR g fa IS be
obtain8d #&h & coMb G @f@l@sfoﬂngwwwmmo@mddmbgiét@%alt ie.a
an angi ot ensi n receptor antagonist, a diuretic,

compasindoefbeifarm@adiivdrerain Xgisra segatively chatges trtﬂuoroborate group

BF~ ARG baich SOGHAR e Akl ietd) GRS £ HEPRL Hotdlm.

sodiurd Or Spiehiatidhdrtd gligterdary-dragRpiuth d?lpPsphoniaif 8htion, in
adr enor eceptor antagoni st, a cannabi noid receptor

particubar & getassium &aB@Ba%%PQWt@HQHr(éf Ry Bateyet ah, Tetrahedron Lett.
42 (2ob*1‘ @Hsé@} gnlé e%%]?q{ccaegcgfeén PQiag\Ft cqr'a ern rangeé?]ltcourg%?und §uch asa

coppet c@apbugd ik ebppoglipacetatalirt afsehient suclv asclithlorinated
di seases related to di abetes or renal di seases such as

hydrocgeben like dighlesamethang or chlorefiogn gtdempesaiyres frapyakew 20 °C to
c] t
about 30 AR ik BrEschcaf S g i hBIcAlia S fiWbsoribed in T. D.
Quachnetdilg iOrg. bettvei(2003)ad39vekbr exampléd subj ect of the
present invention also is in particular a
phar maceuti cal conposition which conprises an

The sn.ﬁfs%lqﬁéﬁt EoHVeFSDR d?fthétcohﬁﬁ)‘ifnd%TQhé eamRUAdVIhtd th% oxindole of
fornmula | and/or a physiologically acceptable salt

the foromua dotamhe /carried put/y firsd gne@angyhecomﬂoamldeofstbe\fanr@uleﬂv with

ti 20j di ent
N-chiofdEnimifeincl SoRagt Bhciat & Mo Ba i EThATIES T he
dichlorehiehaAé bt mp et @@iserdrf abotit 18eDHo Asuttdte°t [fepeRBMple at
of hypertension, cardiac infarction, heart failure,

room tempelature cansbthendreating the erydaiinfsemediate prodig avith 85 %
onosp i RO B2 < & 86rABEENB SRR Ront b8! 119, o goour

140 °Q, eisadedoribedlie R. I:ayeses ak, $rMedaChem, 323(r1@8@he¢39l Thas
exanpl es of such other active 25ingredients

conver&pgm @ﬁ%ﬁgmpoyaﬁxﬁérthe rﬁ?f "@H?)Néolaﬁ‘lﬁ)ﬁi‘@@?sd t'&‘ﬁ&?’ﬂ?‘éﬂéﬂ' gan also

be carﬁ@& S0t Bl f.%tttmmg%hé cohpBiitd S6theGBARLIAAN \ﬂltlp] BrEMIY or a
antagonf sts, end el 1n’converting enzyne brtors,

bromlmsesmuraé seich casem{hrdamuculhlrbldtemrspyrmmmmjumouinde pelrbromide

o RS S 63 Sheb b Seb e SR b
dlchlorbﬁféiﬁéﬁé o?%haél&mcﬁtllﬁe tERIRRSHN 'Brcd?ﬁﬂrﬁéoh‘ﬂ?%‘r”aathﬂ&ﬁre of an

onboxane synt hetase 30i nhi bitors” and
alcohOband waieoooan @augous byéart solutipn ke rrephdsphede buffer having a pH

of aboffl3, Ig7 BYAEPIE it TSBPE bR T em-he Ut e hpBou( B £ G Reguction
of mteﬁﬁ@dlbfé umnétwifaﬁ fg1|§’ﬁodU@ﬁ>Cér hydrarystsrt@%ermdma@;ﬂhe

th the conmpounds o he fornula |I. Exanples which
formul&é&cafe thﬁéhbe @ﬁértﬁda@@t matr@atme@gwﬂaal reetgl sYch @g@ngc or iron in
o) I
acetc S0 R of S0 408 and 3 BEIARESGLY 5 g gicone) g petnancl
ethandb jpe tereblaydrvh or ahysthéslikepdieytiyl ethdrasteT idF yoobys hyado,gwaﬂbn in
triacetate, 8e| atin, carbohydrates such as |actose or
the presencepf ahydipgenatiorcaladyst s4ch aspalladium aydraxr or galladium

on car%ﬁ y titiel, f*o‘?%%h{bl ARt ch)lfé‘r‘?'t‘ s%tfdhl ds ?ﬁralc[BHGI k& Pnethanol
ereo or exanple ‘ures of water w one or
nor e orgam c solvents such as mxtures of water with
al cohols. For oral and rectal use, in particular
pharmaceutical forns such as, for 10exanple, tablets,
filmcoated tablets, sugar-coated tablets, granul es,
hard and soft gel atl n capsul es, supp03| tor| es,

Y Y T I e T S S L
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pastes, lotions, gels, sprays, foans, aerosols,

sol utions or powders can be used. Further suitable
w@bapmeaenti cal fornms are, for exanpl e, inplankGI/EP2H09/000281

pat ches. and forns adapted to inhalation. The

conpounds of the fornmula | sand their physiologically

acceptabl e salts and physi ol ogically acceptable

sol vates of any of them can al so be 20l yophilized and

or etngilf of RGeS abele Bt RV ATRRIE abRL: 51F bou

60 °C aadta ieydrageh predsure RIm applit Miarwabbupw@mak as described in J.
npositions are al so suitable. exanpl es of t

Parrlclsﬁt akcl prahrdsonletld dit(1984), mwh%mrfﬁé et @h Iﬁﬂégedwn Lett.
iUfV [ t fﬂgﬁ t

28(19P92r cah?@gggfégg%oégfgpgt’é @keners a |GI§%9% for
examplési ntegrants, wetting agents, agents for 25ach|eV|ng

a depot effect, emulsifiers, salts, for exanple for

i nfluencing the osnotic pressure, buffer substances,
Compq_ﬁﬁd’sr BRHula ?\63h 418 BERHIEARERD (ﬁ%lég R TR of the

armaceut| cal conp03|t|ons an $ents can

formulal\élowhermalthe gmupDR “and the hambec i are defgieelobsemtme compound

of the f{Tfa 1 and gEREHAIY fultiorah SRS ATLPS Present inaratepted form or

in the ﬂﬁﬁ?é‘pé; RIS #rbhﬁ%ﬁibﬁ"l@ RteOéorivertedNRfd fHeCflr?aﬁﬁf?o@;S‘ dyith a
I'S %%|usted by T he physici an accordlng to

compagnsk rﬂae;forrmnuledllasoﬂepfrr@deam\& whetremlééensdsalogen or an

d of
aryisuliSRiRnGen ARl RRE BB s en b BoroniPrntaining giqun suph As 2
boronid2&id Qﬁ)dboérqﬁé)gr@ﬂﬁ BHUr fkiipig PEafsi lilka potaddiemnaitivhtas
and severity of i ndi vi dual syndrone, on the sex,
countegipa, In/@mglﬁteom}lqwsﬂﬁdlqn igastion &6 goridiirana seaction ereanother
transit{br%ermﬁtacl’r ta?:ﬂ% u%a%tlg z%%(rﬁgth %d 8?6}5‘;‘@@% %9@ a}tn%‘glon(s) Iglverp above

with re&bebh@théu&hbtﬂn phinengsrapbundd ofitiel foemblenipanddl, far @xample
adm nj stered in addition to conmpound of the formula |I.

regardipg: paladjumiGatalyzed 20d GAPPRRFARIESGERASHONS, APPMduUI t
corresgghglhb%ﬂp?ég&eﬁ té‘ﬂ'\e ﬂeag:‘ﬂ%ﬁ dg&%‘;f f{ﬂgﬁ%ﬂp% g?htﬂ%ou T diae VI and

.  ng to about 10 ny per kg per day (in each case in ny
per kg of body weight), is sufficient. The daily dose
can be administered in the formof a single dose or

In the gbﬁ{ﬂs@ed? th&5Pnthe8IErthe Yonddouritd Uﬂtﬁé%rﬂ@%qsthe“ 6?>E|ndoles of the
exanpl e two, three or four individual doses:

formuladhtan thembe subjestechtcsa \blsmeier fosuy ationowith cmmmltqnt

chiorinaBnT AN e 1L er iRk Pelhid o Prbehas e foumuia i

it may be necessary to deviate upward or downward from
the indi cated dosages. 15Besi des as a pharnmaceutica
active conpound in human nedici ne and veterinary
medi ci ne, the conpounds of the forrmula | can al so be
enpl oyed as an aid in biochem cal investigations or as
a scientific tool or for diagnostic purposes, for
exanple in in vitro diagnoses of biological sanples,

if an inhibition of renin is intended. The conpounds
of the formula | and their salts can al so be used as
20i nternedi ates, for exanple for the preparation of
further pharmaceutical active substances. The
foll ow ng exanples illustrate the invention.
25Abbrevi ati ons: ACNacetonitrile

B- OM 9- BBNB- et hoxy- 9- bor abi cycl o[ 3. 3. 1] nonane

DCMi chl or onet hane 30 DMFdi et hyl f or mami de
DVSQdi et hyl  sul f oxi de EAet hyl acetate
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WO 2009/ 095163PCT/ EP2009/ 000281 58
EDCN- et hyl - N - ( 3- di net hyl am nopr opyl ) car bodi i m de
whyapoedibdri de HEPn- hept ane PCT/EP2009/000281
HOAT1- hydr oxy- 7- azabenzot ri azol e MOHret hanol 5
NMWN- et hyl - mor phol i ne NMPMgret hyl - pyrrol i di n-2-one
S- PHOS2- di cycl ohexyl phosphi no-2', 6' - di net hoxy-1,1"' -bip
henyl TFAtrifluoroacetic acid THFtetra hyd rofuran 10
When conpounds containing a basic group were purified
beégpr eparative high pressure |iquid chromat raphy
: eversed phase (RP) ( 3¢)urm s22 [
adi‘e

cust ong e\el uent was a gr of wat er
and acehoniri e—contai ni nﬁ trifluo A ic\a_ci d, they

were in gene obtained in the form-e TRV
15additjon sdlt with trifluoroacetic aci d’;‘ dependl ng
on t he Vet ai Ips of the workup such as the 30

| yophi li zation conditions. Such contained
trifluoroacetic acid, whose anount can vary and can be
up to about two equi vaI ents of acjd inp e case of a
compound cont ai ni ng two basic grRJLrp'sX fqr Bkanple, is
not specified in the nanes in the headi ngs of the
exanpl es and not depicted in the structural d@ornul ae,

%‘wj a{ed in 20the description of the exynples
| ’napp ccordingly to comitu ;
obt ai n&g he form'f anBt her aéip gn salt

whose anount tan |IkeWI se vary and can bewp td&labout
two equivalents of acid in the case of a ¢pnpound
contaiyij ng two basic groups, for exa Ie and which is
not specified in the names in the he¥ldli ngs of the
exanpl es 25and not depicted in the structural

formul ae, but indicated in the description of the

wherelaxthepjreeps Ritapd R anldathe mimbdren preedefiméd ue irffieCcompound of
?d were as follows. Colum: Waters Atlantis dCl8
the fOFEﬁBﬂi? 804 Agiditianally fupgtianabarouns ¢aN ke presgntdn protectgdform or in

the forf Py S GouP R S R AR intg e oy “The

Vilsme@rdoauylkation acagentafan tenvemigrilyrioks pref@red in situ from

dimeth%/ 8%%?1? enggys%Fl%%?eg {n%(r)ggnlc or organic chloride such as phosgene,
oxalyl chloride or phosphorus oxychloride in an inert aprotic solvent such as a
hydrocarbon or chlorinated hydrocarbon like benzene, dichloromethane or chloroform,
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
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.
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59 The prepared conpounds were in general
characterized by spectroscopi c data and

W@ rooMetioyr aphi ¢ data, in particular nmass specRCHEPNB)/000281
and HPLC retention tinmes (Rt; in mn) which were
obt ai ned by conbi ned anal ytgqcal HPLC M5
characterization (LC M5), and/or nuclear magnetic
resonance (NVR) spectra UnI ess specified 5 otherw se,

5
Compgiihdypy aRrTormiia il Cafuraist 2E itainpd v st it ihERh axtole of
the forﬁ*il!lé 1 48 a(Virsrhéig} forh’fWatib#ﬂWﬂh C@F’\Caffﬁ*bﬁgéﬁ]oﬁhﬁf@n he 2-

he multiplicity (s: S|n? . doubl et, dd: double
posmmnalemously asrqq@hnﬁd afore teigivel tbetzr-crpipeq indple-guearbexaldehydes

of the FyailieViafhereth ine oRER R prd el BBeth Bud Séflg B im he

compduiidzof thé fbﬁﬁuléqiﬁhd)éddlh@niw f@ﬁuil@rliallgwud@(:% b ;ﬁesM'rB in

or of a related ion such as the ion Mtl (e.g.
proteciadiosmaerdn the |f@rm péa AreguUISPFHgIoW Which is éaiewpwv?réeq; into the

final oieh? B hch MR RE Wil Ko ThE A Spceitn, ol BiegbFring n

the compoend dﬁehlef@’nhMa Mihdyireaction with aredimpdundof the formula Il as
ctros [

. ni zati on (ESI Th rticulars of
def'”eE@%IQBen’é’ REt8 ){jé%'l' J&Qe@ ‘g(sa'i' )am' _n%g(ywtq{bﬂsg%anyloxy group
el 3
or a berenitBhtaili Mo ootk o£8 pordite aidBlouf & held @l BF.® having a
cation(lik@a potaggiunycatibreas coﬁntemiloﬁ A nucleopbilie stlmsﬂﬁJtRzinAeacuon or
5 %B within 2.5 m t hen 0 % B f.or 0.5
an Ulifians dedctioh o AndinRb fantleh metalalabrioisaetiph a3.okied afore.
The exblérh)é}i%frﬁ%_gL'B@n a§8¥8 MﬁtH 'ﬂ@sEécﬂ@ thfe'r@%tlén 8f tHe/ 66rﬂpc(>)unds of the

el uent el uent B: water + O.
formulzeM ang l;lu|f@mexamplmﬁegawmg -p@admcatalwd)/amd Gogp%—gatalyzed

reactiqs, AbBl frhePhelntiLudh 1S8estdaf Featlon othe Gpdinds of the

formuldespheind IHB0, 33x2.1 mm 4 pm flow 1.3 m/mn;
eluent A: ACN + 0.08 % formc acid; eluent B: vvater +

0.1 %formc acid gradient: from5 A A+ 95 %Bto

mhe g8 gl Byt itnd 3R AN B B el
standa&‘ﬂ@:&hﬂﬂlﬁhé361&%&538@@&#060&8%@&% Uamboxw&adlds po gﬁ\& the
20x2. low. 1.0 ml/mn;_gluent,

'ndolemrbewmc'és %ﬁ%%form%a b’é wherem the graupsR RianghiRY apd the
numbe(?‘:rs 7%6%6@%? %’2 @r"_’tfhéél’r c%dﬁ ur(& Bf WLete fra])'n?\g%ggalﬁgl %dgh@ﬁ?))l%ﬁmctional
groups\cambe pleSéEntrin rp,roﬂﬁtécbfurmdm iarthedommo of agBeeursor 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
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 chlorite in the presence of 2-methylbut-2-ene in mixture of water and an
inert organic solvent, such as an alcohol like tert-butanol or an ether like THF, at
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.
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5 Method LC5 Col um: YMC J' sphere H30, 33x2.1 nm 4
pm flow 1.3 m/mn; eluent A: ACN + 0.05 % TEA
webwensim water + 0.05 % TEA;, gradient: 5 % ApGT/BE2008/®0281

for 0.5 mn, then to 95 %A + 5 %B within 3.0 mn,

then 95 %A + 5 % B for 0.%grin; M 10ioni zation

nmet hod: ESI+ Method LC6 Col um: YMC J' sphere H80,

33x2.1 mm 4 pm flow 1.0 ml/mn; eluent A ACN +

0.05 % TEA;, eluent B: water + 0.05 % TEA, gradient: 2
%A+ 98 %BfQr 1 mn, then 15 to 95 %A + 5 %RB

W AW

4p et 95 %A + 5 % v50OH
(:ﬂon)h 3 od: ESI+ Met hod ngii% ‘ Pack
Pro 21mn—4—pﬁ?flow 1.0 | uent

gradlent le)mS%A+95%Bto 95%A+5%B’?‘/\/|th|nI
2.5 min, thew95 %A + 5 %B for 0.5 min; NSk

i oni zation nmet hod: ESI + Met hod LC8 Col um: ers IX
XBridgeMi18, 33x2.1 nm 4 pm flow 1.0 nml/nin; eluent
A: ACN + 250.05 % TEA; el uent B: v‘qth + 0. 051 % TFA;
gradient: 5 %A + 95 %B for 0.3 then tol 95 % A +
5 %Bwithin 3.2 mn, then 95 % A % B for] 0.5 m n;
MS ioni zati on nethod: ESI+ Met Sanp: xWater s

XBridge C18, 33x2.1 mm 4 pm flo A0 M/ mp; eluent
A: ACN + 0.1 % TEA, eluent B: wate 0. 08 % [TEA;
gradient: from RORA + 97 % B to A WO

2009/ 09516g8PCT/ EPZD09/ 000281 61 + 40% B withih 3.5

+2g@va|th|n 1.5 min;, M

H+RExanpl e 1 R R
2- hyI phenoxy) - 1- phenyl - 1Hy ndol yl
' -1 yl /et hanone Step 1: 50
' R ApHRnRI - &l\ng;: (R‘i?zca BN I)- pa} N-R
1-carboxylic jod tert 10bu ester a—sof uti OW
2- chl or RI- phenyl - 1H-|ngole30arb ad\d (cf

1079739) (3.00 g, 11. erm;m) tert-buty
1- pi®ér azi pecar boxyl at e (2%6 g, 11.0 mmlg EDC (2. 33
g, 121mﬂ£|)andHOAT 1 ,127mmIR|nDI\/F(12
m) was added NMM (3. 65 , 331mm|) and the
reaction myxture was stiTred at room tenper at
overnight. The 15m xture was quenched with water and
extract ed with EA. The organic | ayer was separat ed,

ried over sodiumsulfate, filtered, and evaporated
The C%ﬁ@é&‘""r@d@@éﬁ‘%f"ém X C?Hé“?'é??di?é’%”’ﬂﬂﬁr stapdans, conditions

for thesfbtrjpﬁﬁorg 6t aff I&gﬂﬂatb%%a\}?m a(cgéﬁéﬁglo]allgﬁne & the Brilid R%o give a

e conpound were obtai
compound of the formula XI. The groups R, R* and R*® and the numbers n, p and q

in the compounds of the formulae X and Xl 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 later converted into the final group. The
compounds of the formula VII are defined as above. The group R% in the compounds
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 (C4-Ce¢)-alkyl-O-CO- or
(C3-C7)-cycloalkyl-C H2,-O-CO-, which groups protect the nitrogen atom carrying R*
against a reaction with the compound of the formula IX, or R can be another

protective group which prevents a reaction at the said nitrogen atom and can later be
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LCMS (nmethod LC4): mz = 440 20 Step 2:
4-[ 2- (5- Fl uor o- 2- net hyl - phenoxy) - 1- phenyl - 1H i ndol e- 3-

W@ 2008098163 - pi per azi nel- carboxylic acid tert-buPgl/ERZD%000281
To a solution of 5-fluoro-2-nethylphenol (43.0 ng, 341
prol) in NWP (1.5 nl) was @dded sodi um hydride (15.0
ng, 375 pnol; 60 % dispersion in mneral oil), and the
25suspensi on was stirred at roomterrperature under an

remov§ T G 1 Taal oyt f I Bimulst e whicbiity | MRlen

Examplégef grsups Wﬁl@hfbréeéntsé tedctidnfAthe s&tﬁﬁltrbé@n Qtom, are the
m crowave reactor. The mixture was filtered and

benzylpuy¢arbedylgroppepiiclacandatepbe. claaved:by hydragesation in the

preserLcéﬁ;ﬁh% h%éﬁ%t g\@tﬁ/g %?IL%%%\%tgﬁﬂhg Eeé'g gﬁg{kgyc%rbonyl group
which E:Qn (dteFbd Qiéav%dfm} fightnidreneiy hn boithsistl ad thifluttedcétic/adid or

per azi n-1-yl met hanone A sol ution of the conpound of

hydroggre@lgrlq%;prﬁﬂe flqjgren—gmdp);yqa‘ﬁbm%gumhlcghgamlaie( be cleaved
by trea]ug*gl Wi s éllltjleISnglt tr{e‘]@Wghg of iﬂéJéﬁ] (ié) bortd h!]‘h ;gé?boxyhc acid

re evapor a Re res

of the fbrasdd e mde-ctmértadtlmb areiadtwerderivaneet whiehrdaghtie isolated
The title conpound was optained in the formof the
or prepareddn £ity Pl n&wﬁ%m snghgy]g)g;.)siqma%ﬁwde coupling reagent For

examp]é"‘tPFuor d;;bl)hu ofpch@%ﬁ‘ﬁhl% k- Ar H@EBFW&E%? IJn ) aCfId chloride by

cetic acid salt as a whit
treatmaat @ithghiohlLebidMig, matahd ahlatiRle om{1zchlorBR-raéthyRpropehyo

dimetr&jlag'g%la) H}/R:a r%ﬁ&) @%Lﬁaréb%l%té %ml%ggi n%y%dé%&lt??qﬁ%wnh an

alkyl cﬁlo?@fo?maﬁe ﬁl@ et%'?') chlard\‘énﬁat@or(lﬁbb&l'#) chlBr&érrﬁaﬁJ o('mcan be
1H), 2H)

actlvat[esn vwﬂeayeaqer(t tawp:qm@ﬁphs);pmmnc a@byd@dq 1qn bh I}éer a2|

ca rbonzyltf' _anglﬁ gﬁ%@p 3000 ﬁé}‘nﬁlg HERSAAR12 FAtRgdImIde ke Nl 1)

dusoprogglééf&idlmdé DGy, K- cﬁiﬁeﬁigfcﬂfﬁodimﬁlﬁé (@SI@forVM)ethyl N'-(3-
9/ 095163P /EP2009/ 000281 63 The title conpound

dimethylaspiaoperribgripslignide hyderehienide(FPR) e&ﬁﬁihOéi"mld%tQQﬁther with
an adq"’fl'(li/ét-:!)"I?Ré;r?1 Z@g%@g&g%‘}ble (ﬁﬁb% o?'q H%ro%—'\@a(b@?\tzgﬁ%zole

(HOA"I[);la Rhenixahw Baé&d gouphng &mgwwke 0(1- adaﬂe&qtﬁaazwpw)m,N N',N'-
- et hanope From t he conmpound of step 1 (1 rTL:N
tetramgiyiraRBIY hem arophespits Sh Wad- mmwol 5-R e N

oramSBATEAE Yo 0t e 3, anc

(cyanq@dathnyyca'b()ﬂylr)melfwemﬂmnmwy)N N-NS, NetetraBagthyluppmiamazi n- 1
vt pfoE LT R pRBERRS 3508 LBl o
(benz&#biéhﬂ yl%xyﬁﬁqumet%yﬂaﬂnM)pﬁdéghoauﬁﬁ h(e%ﬂ%ro‘ﬂaﬁbspﬁat@i?(BOP)

(benzolnaz;;l(wyloxy)}trlpy/rrq_lWr%omms@hpnwn) exaﬂuompbgspmtee(HyBOP) or
bromoftpfigtfinbFhrafiofint FhructohrashnalePyiish) s Thspoivatign of
the complolnd of thedrian@ e 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
ether like THF, dioxane or DME, a hydrocarbon such as toluene, a chlorinated
hydrocarbon like dichloromethane or chloroform, or an amide such as DMF or NMP,

for example, or a mixture of solvents, at temperatures from about 0 °C to about 60 °C
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20Step 1:
4-[ 2- (Met hyl - phenyl - am no) - 1- phenyl - 1H i ndol e- 3- car bon
W@ kjoojdsex azi ne- 1- carboxylic acid tert-butyl PSI/EP20091600281
title conpound was prepared anal ogously as descri bed
in exanple 1, step 2, usingg\-nethylaniline. Yield: 6
. LM (nethod LA): mz = 511 25 WO
2009/ 095163PCT/ EP2009/ 000281 64 From t he conpound of

in the Bl<SRabe et adlitable, oS Sutn aBRidn arin® SR SRV Rce.

ethyld%op?ﬁﬁ){lﬁhin@é Wﬁnéﬂhyhﬁ@ {fh@llﬁé of p Agink2or a basic alkali metal
net h phenyl - ani no) - H i ndol- 3-y1] - pi per azi

compqunli swdms ﬁaradifaél metallqa@b%aieﬂlke sqdium sarhonafe gpetassium
= 410.21, Rt = 1.40
Carb°@1?ﬁ?/kgs@§2 %gfﬁ&%q‘iﬁgéi‘%m&? 3.06 (s, 3H), g].(nao

(brs 4H) 670674(m3H) 711(t 2H) 717719
21-7, f( 2|—9( 7.41-7.45 H%h
The olgtgmegimompomd of g@( mrmyi@ I gan thempe §eaqtq§i wi mmpq;md of

the forfopla X9 9 2 semppund pLI Prpula XL TR QIoNgS -\ 57 F° and
40 andtheaninmbersyi, -prmmqnnmlaae chmpoapds of the formulae Xil and XIII are
Chl h
defneéédy &ﬁe EOH‘?Pré‘g‘)’/‘BS%?&*‘% g‘?ﬁ@“@ | @pssiditiqnally fenctional gfoups can
be pre%@ﬁpiﬂ)ﬁ’rbtébté‘& 'fdi'nf 8F I tl?ﬂétf&m%?taeﬁrezg%gr Igrb&p Wlér]gter

was prepared anal ogously as descri in ex
converted intd the finabgrduph [Tbecgrbup ;R?Smmthe adrepdund of ﬂge fan@ulsXll is

defne{j fs('ﬂqgf\ F8F'i§’°b‘ﬁ'9ﬁ)ﬂf§ﬁ? ? %Wﬂ?e %p%%?ﬁfl'"ﬁ—aé?r{as frgup fyindhe
compdtﬁ’ﬁf éﬂth@'féﬂﬁulﬁ@(lh@“@ns o N{(Ct. I, amapp il grRfups Xe s Hydrogen,

ng, 58.4 , the | e conpound was prepar ed
and thartaagtguugi mea@mm@mdmeﬁtheﬁomaka@m and Xildp az)ucieephilic

subst8BbrBFelidi], 8 gFch Rpdhyas SRy idenmral tealistarng cqmpgpncs

and m’@‘m@zdlatéé iNtHe@ymnesibrdf thel eomposihds ofthdlfaraiula | M_dﬁ!ldin% the
comqur\qis of the formcdlae I rT)Iztahn%dXIchfo)r exgimzple_ tﬁg 7salldzconFstpoGnds of the
formula XIl in which X? is hydrogen can also be employed in the form of a salt.
Likewise, all products obtained in the course of the synthesis of the compounds of
the formula |, 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 Xll, 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 formula XIll, wherein A is O, S or
N((C1-C4)-alkyl) and X2 is hydrogen, with a compound of the formula Xl 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
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 Xli is C(R®),, the reaction of the compounds
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IHNWR 8 (ppm = 3.04 (br s, 2H), 3.18 (br s, 2H),
3.64 (br s, 2H), 3.76 (br s, 2H), 6.77-6.80 (m 1H),

wQ 202095186 (m 3H), 7.27-7.37 (m 5H), 7.46-7.BOI/EP3009/000281
3H), 7.73 (d, 1H), 8.80 (br d, 2H) 5 Exanple 5
Per hydro- 1, 4- di azepi n- 1- yl-4g2- phenoxy- 1- phenyl- 1H-i ndo
1-3-yl)-nmethanone 10 Step 1:
4- ( 2- Phenoxy- 1- pheny1- 1H i ndol e- 3- car bonyl) - per hydro-1

d ine- b I d b er T
of the G4 A8 X7 g X1 £ BRI cofmatrciofihi fotredia DiE el
carrlediQUﬂVIéjeﬁﬂo noﬂﬂﬁalﬂ&‘é’omﬁ:\tﬁid For %behp‘Pé(' il %hbﬁ rtl:a@é the
henoxy henél -1H i ndol e- 3-car bal dehyde (DE

comp%mi?wue@rrawal)@l caslbg mommeieulcmmnﬂ sughias an

B
2 in the coinpbupatdfthé forlitia 041 tHen béiRg alss! geb IdVIth(GIGr Z1-Br, or an

1.49 mol) and the reaction mxture was stirred at

organQ%ﬁnmﬂwtmdﬁl@ 39019 At9-barabieyclaldr 1nesane| thergreup X2 in
f, t P
e ool BOPEA L P CorIE IS 08y 9 arou.
With respambltmme d:@hb(Bu(mEif lm:difdrﬁftﬂa )(IM{1 whlehﬁ?ctuﬁyagn?&/ed (ljn the
enox i.ndo
reacthf 9. syﬁﬁ)e /h& é}é'%’a 3 nﬁvpry%i]? ééh%seﬁw)%m <tk féhe Tormua Xipcan also
be reg% ﬂ)é ha@% l%:lheasceﬁrB Q%r%mﬂfée %‘]‘f is corgpo%%% of the

ana ogous scrlbe I'n exanple 1, step
formulab(lhlsrthemqmnve&ecﬂ an sitobyttreatmedt with zinc into the respectuve

hydro-1 1- h - 1=
organdiig Voinbabid ghole S Prasopeian BPERaUIE L6 Foacion
organdz5|$c BBmprﬁM%f Qﬁ@?&?ﬁﬂjlé()??rp wutFﬂtFﬁe coﬁﬂabui'aa of'ﬂﬁe forilnlﬁé IZ(I)I is
generajlyo:@r(lgd oyt |r2a|) lne;t gprqt@rscgvergmpch:as@ hs@mcagbomhlyq hexane,

benzeﬁ%%?,g&@en%%e*eéik% rﬁﬁl—hy)ﬂ)' dl%(]aég?%gr(lgmlagbhk%@ﬁglog I\ZIQIP ora

mixturé &f Bb%ﬂt@/alt@hpecalur@stﬁérd%&n YIIC i A86@tz1 20 9C ylavoRibly in the

10 Ste
presen?:ré? &e@ﬁanﬁwn m%ﬁabﬁ@t@%ﬂsuﬁﬂb@% inthea1ree@)ag oha patladiume
compou]ndclﬁreﬁgéﬂ’éld'ilﬁn a%e‘ gl frﬂk' Gibkn fa%hel\ggﬁ%e d[i)ééﬁ}adlum(O) or
conpou are ogou y as escr

bls(dlb@nawld@ehce&irﬂgpéuadlsm(l@) together with a phosphine ligand like 2-
- 1H i ndol e- 3- car boxyl i c aci

d'cvcl@xv@@égmg 8 v.'raﬁwowdm nBiPheay VST (@ xantile. e&ﬁddﬁpﬂalw an

aIkoxyESSIA%%eﬁ%f{/ ] i? 2il?](e B- metn?x% 80 gblcilclol[ﬁ .3, 1r]gcz)nar1]ne1_oyrllr_1 the e h
presermeosfea fickel ¢dmpomn¢hkmmakbl a(:etglabe(m&tegln the.réactirl g)f an
organdlfoh chbp AR R SR BRI SRR 8 formua X
generéll?rérbﬁée tsl]@h @4 tribasic potassium phosphate, for example, is added.

phenoxy- 1- phenyl-1H i ndol-3-y1)-pi perazin- 1-yl - met hano
ne trifluoroacetic acid salt. Yield: 39 ny.

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 XIl wherein A is C(R?),,
the compound of the formula Xl is first converted into the respective organolithium
compound which comprises a lithium atom instead of the chlorine atom in the 2-
position, for example by reaction with an alkyllithium compound such as n-
butyllithium, and this intermediary organolithium compound is then reacted in a

substitution reaction with a compound of the formula XI| wherein the group X2 is a
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25LC/MS (nethod LCl): mz = 397.18, Rt = 1.37 min WO

2009/ 095163PCT/ EP2009/ 000281 67 1H NVR 8 (ppm = 3.01
W@ 2009499163 3. 64 (s, 4H), 6.96 (d, 2H), 7.06 (t,PAFEP2009/000281

7.19-7.29 (m 5H), 7.44-7.56 (m 5H), 7.66-7.68 (m

1H), 8.77 (br s, 2H) Examplg 7

5[ 6- Hydr oxy- 1- phenyl- 2- ( 2- net hyl - phenoxy) - 1H i ndol- 3-y

1] - pi perazi n-1-yl - net hanone Step 1:

nucleqifiay SypSEEiREN 510 St P aSE o . Poagy g hiorine.
brom|n°e aﬁldami )or AHPARRUifbhy lo&?'di‘%ll(y'i&l%n‘?ﬂ:xy?@u@%lch

i net hyl et hyl enedi ami ne prol ) and
benzep@sldﬁznwycmlbenastdfqmnmetbarrasmgmy)owmrACN (6.5

inorPhiet BT SRRYIa" TRETETRRo & hefemoda FERatartlil X1 and

subsefuEHtONIRYIAtiI6E Atd gEnertlly orviédibat Iban epnapetic Wolventalen as a
and extracted wth EA' 15 The organic | ayer was

hydrocaspap dike dexane f bengene odianretbar ke EHFfon digxare gha mixture of

soiverfly BPRITRERIRS b PhEHE HETCREBROLESO Y, £ 77 2
conpound wer e obt ai ned. LC/I\/S (mst hod LC4): mz = 240

In cass Yo OB Bist e SPmpasshefitherormuia Xkhasapy ofithe, Beanings of

e ordh PRyl IR Fal s el
desiregmeamogs compyiskddy tie dém]ilcm of th2. @mmmlu)dswstheddaﬂula l, the
compq{:lndT?]tJ;ﬁgr ﬁ%ﬁﬁlé%g%ﬁ% gb?el\r/\\%a ‘r@a da%%\['a 36 moun tof Qhe

formulgi I?ﬁpéé’s@Rbmlscd‘bRﬁé’étRfe'@rﬁﬁﬁzgnd% ):oﬁiiﬂ)ulﬁﬂrdf%@ ‘?or@ﬁulgf} is to be

, en a dded 25t©0 the cool ed sol ution.
prepaneddotwhieh iR x isuhydragen sand/oe anytothergroupaaee ;mresemt in protected
ove

form ofin fr@e%rrglnchagSEegp)r(sgéjr;@%umﬁsﬂf% cgo\é\'{ng DY of §1e f?)trr%u aogllmhus
obtainé@@3nGRRlip BRddriveeadh i Petde i@ didritpsuritidethe foh@ula | by

organi c | ayer was separated, dried over sodium
removal o protection grepps andipreaniyersion of anyetherearosps. As Indlcated

abovePTeSEHF fo aEBUUMu R QAN RBRY ottt 6R AR relfHERn any
one orsnbrelstep€/iivithd ﬁwﬁthedlsL(ﬁéthe dshipoundsf the formula | functlonal
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 precursor groups be converted, also at other stages of the
synthesis. Respective synthetic strategies and details about suitable protective
groups and their introduction and removal are well known to a person skilled in the
art and 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
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
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 trifluoroacetic acid, acyl protective groups which protect hydroxy groups and
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5 Step 3:

2- Chl or o- 6- net hoxy- 1- phenyl1- 1H i ndol e- 3- car boxyl i c
W@200d/0931¢3 conpound of step 2 (365 ng, 1.27 mMmoPQT/HR2909/000281

di ssolved in tert-butanol (15 m) and

2-met hyl -2-butene (3 nl), gyd a solution of sodium

chlorite (1.06 g, 11.7 mmol) and sodi um

di hydrogenphosphate (1.06 g, 8 82 mmol) in water (6

aminoyBsbubS i e ot & Sl Ahamidis Mdiiich GBI bR eAvER BY acidic or
basic MydrBlysmt ehdaemew@%ydaasém mubfé&tﬁé\gr&nﬁs Ai&Pas ¢n temcer
was dri ed over sodi um sul f at e, |tered and the

butoxysarkanw dﬂagatﬂ\@w_@\mm@noupedlm@wlrm thesepalictagigiowgrogp deing
part o@g%a%c%@%&t rlnggke(?y GRpRY t oA EIWR! d‘igﬁyd rogen,

which éa(l Z)ecélé@xfeﬁ By tf%tahﬁém withheflydroateticdet eEﬁam@lé@WérbcDrsor
per azi ne- 1- carbox %HC acid tert-butyl ester Fromthe

group%wﬁ&&mav@ﬁ meafoned 9oe Nigp groups Whish ranthescenvearied to amino

aroupBTRAN Y8 ERSGH of AP HEIATWRT SBIRES LRGN, fos pxamle,
and cylaﬁbl‘gﬁsoapewwch tér be corwerted 16 c3risgxamide groups and carboxylic

t ho 1- pheny1- 2- (2- met hyl - phenoxy) - 1Hi ndol e- 3-
acid gr Em(ily'ﬁ‘;% lySier azi ne- 1- car boxylic acid tert-butyl

ester From t he conpound of step 4, the title
conmpound was prepared anal ogously as 25described in
In addiwani erder tcsbbtairifurﬂmrrrg)rﬁpmmdwagﬂlerfotmul‘ai levariods86ther

transfqTdiatipie S5 JriCoRBRGTEUS ¢ RECRyTE AU BRAT RPN Gfiths fpmula |

or corﬂp‘d@ﬂnﬂgroﬂhé‘fdrmﬂlmlW%‘?%@e%ﬁ@uﬁﬂsﬁ @ébd?ﬁn & fHe synthesis of
tribromde (2.7 , 2.71 mol was added

the coapepnids of the fomndat For exampleoa hyﬂrqwegroupp@@mpmpound of the

oAU A s R BB AR ove
carbarhél@bﬁidﬁrlm@da?d cdndend) EMEFRHBIREbF RPaRXS)/ J180BS tah®

The sol vent was evaporat ed and the residue was

favorabhyrbq perdoned by g viationewibtos rasreciive diadogescompound, in
partlcdtl%roé)pHrbnﬁ%?o qé&irdf'l,eﬂ'mhet &e%bﬁ&e toPS btzis'éI s%cﬁoéﬁjgfﬁgﬁ nlléltal

carbortael likx pofagshen chriforidte artdegiurploarbonate iranert salvight sich as
i fluoroacetic aC| d salt.

an amBaHG Do AL Rt R o e vt e
respe H%,AaIS_Hgéhﬁgr é?_réd:if?tga%g lgreli%_é@n%bﬁ;p céoagn 2% pikgence of
an azoglicrbéxylateH)ke diethsll edodlcaﬂi)qu'?atebr (ddsor]ﬂdpyl izdtﬂeérbéﬁylate and
a phosi)n}rg(lggpﬁrlghgnylﬁwospkpne or trlbu{y?phosphln@ in an lnert abro%c solvent
such aé[a@r éﬁﬁér Y THFpBﬁBibJ(aﬁe (& @tl\mféur%%n Winekis gyml) e13-An

car bonyl | - pi perazi ne-1- ‘carboxylic acid tert-
amino gsewr in a compound of the formula | or XIII 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 sulfonylation, for
example by reaction with an activated carboxylic acid or a carboxylic acid derivate
like an acid chloride or anhydride or a sulfonic acid chloride. A carboxylic acid group
in a compound of the formula | or Xlll can be activated or converted into a reactive
derivative as outlined above with respect 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
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15 To a solution of 111 ng (239 pnol) of the conpound

of exanple 7 in MH (2.2 mM) and THE (2.2 m) was
wa@awedosaexli um hydr ogencar bonate (40.2 ny, 478 POEPR20891000281

a solution of di-tert-butyl dicarbonate (52.2 ng, 239

prol) in THE (4.4 nl). The ggeaction m xture was

stirred at roomtenperature overnight. The solvents

wer e evapor at ed 20and the resultl ng solid was

di :

compdirpEdtat ot e o Btbohs ardBsrh iR apePYER i hydsogen

peroxi@d @P‘ér@érﬁgld% e éﬁ@ll@yﬂ%(@)eéﬁ Hlk?l S(d)?z Ez/éu d/\@?rotected
purified by silica chromat o

mercagto gregiptintd @ompﬁp@@@atheemnm X hhéan b@cdamotemmead oxndlzed

to glv%cgg [ﬁg%&@%@%@%g%wﬁv@d and reacted with an amine under

standdré -cohtRiops ko ey Sulfohd@migs.hy| - phenoxy) - 1H i ndol- 3-y1]
- pi perazi n- 1-yl - met hanone 5Step 1:

2,6-Di chl oro- 1H i ndol e- 3- car bal dehyde The title

The o@ggﬁﬂgﬁ%hmuggta?% E}g“j‘?én‘g‘%? ip th the coe&seogf the sj)_/{ltrbems of?

compcﬂml%l @fgheﬁbnmwlaéla Iplwnlt1 aldoeske drffan?mm? the omteeos mu&hne\d above. For

y ng. LG/ MS (et ho z = 214 10Step

examée gn%ge@m grf @tﬂsﬁﬂﬁwfﬂg the dmcacl@amdne@w aad taen the moiety
20 i

-A-R %#@%%gﬁ% %Jm[?&&dggf q#‘a'( g@u?nagﬁ( %ég&mpyﬁh@bﬁﬁé‘fﬁnma X

and repbmngthmomanrte@mrdpoeﬁﬁ ofrithe R)rﬁrﬁllarbﬁb Withaan dompopead (df ithe

formul3 fil. & i StgBesHpleTo HisSTics STLAGE Hidiehare fiH fiagaine
diazadytloatkaf@ MBRYyY by T@&ctfr@é tcbﬁfbdi]rfﬁt SFtReMBSEI IX &t FFotected

foom 15t enperature for ays. The m xture was
form thereaf amreas ancesé&nw&mae@ompwn@cmheﬁ%muiagwmd @péonally after

seprolip RAEP e AL p BRI Y B £ lompouna o

the forftia X ®0Gib¥ asédrhséurte bf THY RRULRDXHPWHidhEAdrifaally: B converted
345 ng of the title conpound were obtained. LC/ M

into the glesiied commoung of the formula Isfasexample by removing the protective
56~ o) F 10
group elngg%;%él}% fjtpggﬁg%z;?}lp@ ng% é&néoq@tﬁ ﬁf’% fo‘?nﬁ% [jm \flﬁ’i@h R
in the compound ofttse forevda Bib hmﬂbggnusl y as described in
exanple 7, step 3. Yield: 370 ng of crude product.
LG M5 (nethod LCA): nfz = 307
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WO 2009/ 095163PCT/ EP2009/ 000281 71 Step 4:
4-(2,6-D chl oro- 1- phenyl - 1H i ndol e- 3- car bonyl ) - pi peraz

W0 p@9/09336¥ boxylic acid tert-butyl ester From tPE&I/EP2009/000281
conmpound of step 3 (370 ng, 1.21 mmol ), the title
conmpound was prepared 4¥nal ogously as described in
exanple 1, step 1. Yiel d: 738 ng of crude product. 5
LCMS (nmethod LC4): mz = 475 Step 5:

4-[ 6- Chl orctpl phenyl - 2- (2 met hyl - phenoxy) - i ndol e- 3-
car bonyl ] - piyper azi XExAcar boxylic acid tert-Qutyl ester
OHt he

sofFromthe conpodid of siep 4 g, 211 pmy
(R E e cypUnd was prep’gred gégﬂ J 2

i nGgxanpl e\, step-2—usi-#g 2- net ol\ Yield: 29
my. EFNS frretdod L E: mz = 547 ; A

[ 6- Chl ord¥1- phenyl - 12. et hyl - phenoxy) H- i ndoL28-yl ]
- pi perazigsol-yl met hanone 15From t he conpgand of "step
5(29.0 ng, 53.1 pnol), the title conmpound was prepared
anal ogbusly as described in d&aRple 1, step 3,xpnd
obtained in the formof the [

chl or o- 1- phenyl - 2- ( 2- net hyl - pfieRoxy) - 1H[i ndol- 3-y1] - pi
per azi n- 1-yl - net hanone t r HN uor & <Na{-R3° cig salt.
Yield: 23 ng. LC M5 (nethod mz =|445.16, Rt =
1.54 mn 200H NVR 8 (ppm) = ¥ (s, 3H), 2.98 (br s,
4H), 3.63 (br s, 4H), 6.84 (R RH), 6.9 (dt, 1H),
7.05 (dt, 1H), 7.14-7.16 (m 2H), 7.28 (dd, gl
7.46-7.56 (m 5H), 7.66 (d, 1H), 8. 75(Sbr S,
Exanpl e 10

25[ 2- ( 3- Fl uor o- 2- net hyl (pugnoxy) 1-t hi gphgy-3-'p Nl_lﬂzﬁiOn
dol- 3-y1] - pi perazi n- 1- ylI(R ngt ‘

2009/ 095163PCT/ (P2009/ 000281
2- Chl oro- 1- th| ophen- 3-y1l-1H i nsal e ar bal de
The title conpound was prepared anaN)gou y as
described in exanple 9, step 2, 5usilpg R%

2-chl oro- 1Hi ndol e- 3- car bal dehyde (390 ng, 1.67 n"r\%lu)
and t hi ophene-3- boronic acid. Yield: 123 ng.

(method LC4): mz = 262

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
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 1X 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 XIl, and the
carboxylic 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 XIll are defined as above. All
explanations given above with respect to the reaction of the compounds of the
formula Xl with the compounds of the formula XlI, and the reaction of the compounds
of the formula IX with the compounds of the formula X, apply correspondingly to the
reaction of the compounds of the formula 1X with the compounds of the formula XII,

and the reaction of the compounds of the formula X with the compounds of the
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Step 2:

2- Chl or o- 1-t hi ophen-3-y1- 1H i ndol e- 3-car boxylic acid
wagmeovishe conpound of step 1 (123 ng, 0.47 nPOI/EP20091¢00281

title conpound was prepared anal ogously as descri bed

in exanple 7, step 3. Yieldg 133 ng of crude product.

LOMS (nmethod LC4): mz = 278 Step 3:

4- (2-Chl oro- 1-t hi ophen- 3-y1- 1H i ndol e- 3- car bonyl ) - pi pe

formulé?ﬁly;e' et |v§&e?§hgs( sggﬁ@plgrftgé%rwa%bﬁ@f{fﬁé) pg‘nge bond in
the re@cﬁmmﬁe\@@ﬁnwmr@rqhéna&rﬁa@ést #¥n@XIVaRE Al IliB acid group is
exanple 1, step 1. Yield: 245 ng. LC/ MS (nethod LC4):

generaﬂyzceﬂvmdzo& apeagtive derivative or activated by means of a customary

amide &e8iplia Feq it o el d BRAIRE Yhinc AuftaRE torpiddia X B
preseic 6f Hbhygé aebBlindd apdbidie conpound of step 3 (50 ny,

112 pnol), the title conpound was prepared anal ogously
as described in exanple 1, step 2, using

Ina fuﬁhg Eﬁé@gé‘{?{@éﬁHﬁggé of;%? L:gmpl)?]ngg of fie tSrhta |, the moiety

-A- Rzow\%é)ﬁl'sbﬁﬁﬁ’ﬁﬂbfé&Gﬂ@h@n@ﬁéﬁyd’éoﬁﬂﬁpfoﬁnula VIl by reacting it with a
(3-.Fl yor o- 2- met hy| - phenoxy) - 1 th|o hen-3-y1-1H i ndo
compO_yf’@ Qflt]“e6?’;5‘%\"52)5”11%99’?@999%\98% lﬁrf&‘ﬁ 8‘%&%{3&% ajgfehyde

group ¥ fife é’orﬁ BBth rr?mu l\/)t’hehrife 6*|H’z%d°t§‘y\é§‘§?:o‘g?éopund of the

prepare nal ogous escrlbed I n exa
formula Xlklndndlthallat&;j oompdnmd tivem refctedewiti2 a(@mpound of the formula X

] fl -2-nmeth t hi H i ndol- 3-

to finally GlyPrs0raEPRURS T MR raTTHiA L 26 PRy Es iy 2boved en 1
Yield: 13 ng. LC M (nmethod LCl): nmlz = 435.14; R =
1.43 mn IHNWR 8 (ppm = 2.13 (s, 3H), 3.01

(br s, 4H, 3. (br sx24 , 6.67 (d, 1H), 6.90 (t,
1 /. 23 1H), 25-7.28 (m\3H),
7(%3)“ 7 (d&zoltob Ry, d( 'ﬁ

Exanpl
yl - phenoxy) - 142- ( 3- 0poxy)
-phenyll 1H MNdol -3- y1} -XlIpi per azi n- 1-yl - none \15,,
Step 1: 1-1odgg2- (3- net hoxy- pr opoxy) - benzene|3?90To R
stirred sol uon of 2- i odophenol (3.00 g, 13R6 nmol ),

3- met hoxy-J}; pr opanol XV

l

@)
X (R4o)n O H
! — \
N A
| \Rzo
R¥
XIV

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 VI, X, Xl and
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(1.57 m, 16.4 mvol ) and triphenyl phosphi ne (4.29 g,
16.4 mol) in THE (15 m) was added dropw se
walriosopriepyl azodi carboxylate (3.22 m, 16.4 nP@I/EP20091¢00281
reaction mxture was stirred at roomtenperature
overni ght. The m xture was gquenched w th water and
extracted with EA. The organic | ayer was separ at ed,
dried over sodium WD 2009/ 095163PCT/ EP2009/ 000281 74
XV ar%%@tsﬁeasféft}év%ﬁ %?)Eéjn 107 Sél}%r? gag%j% qrr%gﬁgﬁgt]o the reaction
of the 66MPERhAY oR Y fdrfatld1XPot tHe forfhuld 1)0 with thEQ:dnh;Sd@ds of the
ound were obtained. LG M5 (nethod LC4): mz = 29
formulgéxng @ngh with pegreatie Hiskoxigatipn 2f theppempphinds-of thﬁ)fqgm/ula Vil to

e o168 3ioA RErTEBE kb o Shodt 8 i by B

compondé ofieé Yormulanal wnn tlﬁéaﬁmm)unas‘lﬂ tiheredrmua Kl and the
pot assi um car bonat e 54.8 mol ) in DVSO (

oxidatignyohae CamAUBIS R ine B XL the GNEPAIRIGPENEIoMMUla XIV,
respecfi‘fggy ITﬂgsV‘ffgléxﬁﬁ{ tgg% et t C(Bfe(ﬂevfﬂl déhﬁ% %I:BPJ tlﬂ RGN ¢

sepa over o)
compdundsef ¢ide éorchida a@erneccbnv'élmmntWSbeiperfmaﬁeqt Mnﬂhfsolﬂurh)chlonte in
te was Ir%ophl l'ized overni

epa t|ve HPLC. . The el uat
the préssrigeyal Z3medbidk2-eRe ari Wit PetaRsisg @emensﬁnfewém?o@?xture of

ter &vd hn dFGanT soifent 2t
water 142- ?3 ?rﬁoxy pr %&o%y &SR?Y‘]‘- 1, 3-di hydro-i ndol-2-on

e The conpound of step 2 (3.09 g, 11.0 mml) was

s SRR I oo A ORRIFE b P
knownier'deeshditah ®@nBdrBe® SUbIFrRnher faiiar 18 p%‘?édi?@lhllé@% the art
removed, the resulting solid was dissolved in

by or anaieanusiateprogeduras which grasiescyibaddn thastendar lgrature, for

exampf i HolBEn 4EY) Mitnad? oPOrBdRE R Bi P, I Hielie; Bt Flapnic

Reactuéﬁ@ JIaHrownéyl& Sohs; 6:0R| €d Laradky Conigreheénbiveedrgainid)
extracted with EA the organi c_ | ayer separa

Transf@fmeﬁpraﬁ/eﬁ Gyl tenk dngtionad GrpuptPeregarat@ng 2vehd1808Y. John
wiey & SN s Y gy ABte RIS < compound was

obt ai ned. 25 LC/ M5 (met hod LC4): mz = 298 Step 4:
The s R d Bt EB e ihe ol o
the forffia ) afe SO RIE ATGAIE ot e e PRI M LSAMG L0 pRvedures

descnb_ed hertide tadurel@@4gnalogausty Batgucivrocedures. If desired, indoles of

e b R B SRR T i U B e

indole %?nl&ems) in Wﬁkfhr ant &p#énally) s litiedipHeMyIHYdrazone is cyclized, or
h B@élro genphosphat e/ pot assi um di hydr ogenphosphat e buffer
e Bi

ejtlm@me(sxn egis, ipmwhicho anwaptionatle substitutest 2-anilingkatone is

cycllzegngé‘%éﬁ%ﬁ?@%a%r% %xﬁ%toﬁ%ssé)ﬁﬁ:eﬁ§ rﬂﬁﬁg?f%{bbé?ﬁ?%%r%% gyocllzmg

optlonélms@ftwtéd 2-efilofo-daytanilides. N sidér o PWesp4tel speetfically h
EA was added. The organic |ayer was

subst'tgtﬁsialnaglgé ofdhe dermeplan], dtdafurhenmergtrossible te Feducesad H-indole

toa?2 g Sl 213-? énp (@Aﬁk@gﬁ f/‘q? h@éEd%n%‘?i}pnyﬁﬁbj%hflﬁquﬁer

compotiadyto melem&ophuhbbmmatic substitbtiomeeactibn Which atlotvstha4?2

introcigfipn SERYERILSALE Dt ey BRAGRS oML BeLTOHHBE bY
subjecing MUK to i1Pa kA el LYol end benjBiogeRdtiN the 2,3-
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To a solution of 200 ng (556 pnol) of the conpound of

step 5in DVF (5 m) and NW (122 pl, 1.11 mol) was
wa@adwemoNeXet hoxycar bonyl ) cyanonet hyl eneani nol - PCT/EP2009/000281

15N, N, N, Nl-tetramet hyl uroniumtetrafl uoroborate (201

mg, 612 pnol), and the m xtgyre was stirred at room

tenperature for 30 mn. tert-Butyl

1- pi perazi necar boxyl ate (114 ny, 612 pm)l) was then

dinyar§riaFndtic 1. e 57 ol el 1o i S bymeges 2Bt
mangﬁféseme.eéq%énabwm ﬁe.swnﬁraaﬁdﬁﬁ T%Qﬁ iREepivrr AS esthHiPles of

fate, filtered, va orate e resi due was
artlclesapwhldh synthgses and ae@mlonsm’fcummeg aa@ﬂgtso;rﬁmw@ R: Buymphrey

etal., éﬁg Of (2&?#)&2‘ %@%B%H'ﬁ' &%@%tr&' Ind IesL(geN?Synthetic

Methoﬂg)h cofcaabwc @rasgm_tdnwlonp B@ﬁqmébojﬁg%ﬁnﬁ@} bé&XYemicHaeX Ys

1H i ndol 253-yl } - pi perazi n- 1-yl -'met hanone The

anothetr@i@@mi]a obpregedures farthe prgparadios qimiAtingeompaindscand
ouiar B0 486 ¥r 08306 BB brkRaRBIRY SybaiBhE8 phopdf dborivea in

uor o

US 2006/1160Z86tantSA @rgamikun) 12. CemVVEBelaétlt@bhéDVeﬂlég der The
title co%und was obtained in the formof the

Wissel{ugqt@ﬂqnu |1f2(1r?e7ﬁiy58%ff§ﬁ5>b§)m§ﬂt2°'(@ RSCREFING 1o Whis)) -
compdUpRRfind el XM AP REARIY. I8 QIR 8 Rypgittod
phenyl_€an bengrepardd, Au2h;asRB-flaofo-2émethyl- pbi‘éhol 2-fluoro- 6 -methyl-phenol

9/ 09516 /EP2 9/ 000281 76 1HNVR 8 (ppm =
°f35%9g'i’“1%6@ ﬁﬁﬁ Pi‘ﬁPO fo%"i'EPf‘Las 3.02 (s, 3H), 3.04
(d, 2H), 3.07 (br s, 4H), 370(brs 4H), 3.86-3.90
(m 1H), 3.92-3.97 (m 1H), 6.58 (dd, 1H), 6.79 (dt,
Anothe_rl-gqu@;tg)f tiiel pragent |r7ve{m|o(1tare]th¢ noVellsltthjrgscchpoungls and
mterm@lgﬁ%{%c% |H2; in th syntﬁ Slg of the cbm%ozlaldg Of the formula [, including

the coir@ohadwf hﬁé%rﬁﬁ]ltﬁé(l'l Hllwhvnvl \ﬂt (V2T = bylxmb(ﬂnm)m%nd
-1 ndo ﬁ]%; ylret'hanone Step
XV, WhrBin A, Rttty PR 5?»1 Kehy p@d(qaf%dﬁﬁmequaér&@pyprmany

ot e Sl B BETEY b o RATE A BRSNS 2 fgto. an

their séllé9 ammtdlvat@s diapy @f tiesmi, antfeir asd asdatarmeliates mﬁ@general
, 358 nDIL and_2-bronoet hyl methyl ether (13

explanenonazryefﬁrmq o ot B ATOURSGIBUMPEFS AS EROEENS of the
mventlgh v&ga%v%%;[gtrérgﬁ%c;t %r agfp%gj e q?ﬂ%\%%e or 853’ iC

corresbalydangkyats the |sadzl mmnabdiesramiﬂ;matng cémpbendsi Asdbject of the
orate redu The resi due S .

invent 2 5 gapip LN he dael SesiinaREGEAYPOLRRREPY MEgmpdiates

disclodBd I‘PéreH??n@éﬁérﬁiéﬁl%ﬁé%fW&h&%@?%@%‘i’sclé':gd\& a free
(method LC4): mz = 586

compound and/or as a specific salt, they are a subject of the invention both in the

form of the free compounds and in the form of their salts, and if a specific salt is

disclosed, additionally in the form of this specific salt, and in the form of solvates of

any of them.

The compounds of the formula | inhibit the enzyme renin as can be demonstrated in
the pharmacological tests described below and in other pharmacological tests which

are known to a person skilled in the art, for example in in vitro tests in which the
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Step 2:
[ 6- (2- Met hoxy- et hoxy) - 1- phenyl - 2- ( 2- et hyl - phenoxy) - 1H

WO R09dod5183 y1] - pi perazi n-1-yl - met hanone 25Fr onP€TEP2009/000281
conmpound of step 1 (30.0 ng, 51.2 pnol), the title
conpound was prepared anal ggously as described in
exanple 1, step 3, and purified by silica gel WO
2009/ 095163PCT/ EP2009/ 000281 77 chronatography

inhibiti %fﬂ%ﬁﬁh%hrﬁn Psg{ie ned )%ggﬁ:épﬁa %Igﬁﬁ/g&] %hng% d
antlhy;ﬁ&“(énlee aaﬁbliyyMb{He?%(ﬂfe@t@éﬂé %brmn?}'édQn Wiy fTHeh@ompounds of

| e conpound were obtained in the formof the

the for[mll@ b are sHitabje dohibeytyeatmsnd of bypertension including pulmonary

nypertGfy (ol AR 2hid bl Anstricl & BRLPRR g5l gRE)<IMoaha
heart d’%ease]s 8dcivias heaHahlyrR, (c‘é@&aMrlif)arct@n( BAGgINapestdds, (Gardiac
2'96 (br.s, 4H) 328{% H, 3.61-3.63 (m

insuffi q;g!éy yaggaggalkge gm)chaqhme ogny (%rd@q)flbrgsgqu(puqu_b

hypert&?p}%_, %\éérwrhculémysf& % 'E’br pSaH_%LEF Ig.}tgvgé_ngrnglﬂsechsfhfactlon after

myocaEahahwifacﬁBn endothelial dysfunctlon ischemic and obstructive perlpheral
) ) 3- Fl uor o- rreth 5- met hoxy- 1- pheny1-1
circulafjgh eGP RALIETPROSS T REBHENOS S Tipst angioplasty, for

example, for the treatment of renal diseases such as renal fibrosis, renal ischemia,
renal failure and kidney insufficiency, for example, and for the treatment 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 meaning both the therapy of
existing pathological changes or malfunctions of 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
attenuation in the case of their occurrence. For example, in patients who on account
of their disease history are susceptible to ventricular dysfunction after 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

cases.

The compounds of the formula | and their physiologically acceptable salts and
physiologically acceptable solvates thereof can therefore be used in animals, in
particular in mammals and specificaily in humans, as a pharmaceutical or
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
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Step 1. 5-Methoxy-1-phenyl-1Hindole To a m xture of
5- met hoxyi ndole (1.00 g, 6.79 mmol ), copper(l) iodide

W@ 2@9/09g63 0. 68 mmol ), L-proline (156 ng, 1.36 PEOEP20891600281
pot assi um carbonate (1.88 g, 13.6 mml) in DVSO (7.5
m ) was added iodobenzene (f 76 m, 6.79 nmmol). The
reaction 20m xture was stirred for 10 h at 125 Cin a
m crowave reactor. The m xture was then quenched with

d t Th
physicl eI AcpeRiBHEFol RS LiRiPRL oL (e dics PR ArEWicHhaps well as
pharm%hﬁéﬁ@ééltc%%po'g'tﬁ)rfseérﬁdjHfédl@a?n@l%'vflhl@ﬁ' ceptide &ﬂeﬁfébmous dose
chromat ography (EA/HEP 1:15). 951 ng of the tit
of at leastpoernprmrouncof tﬁ\erfednu@d/avsilqnamaalmgasva"yrﬂczceptma salt

- 5. Vet hoxy- 1- ph 1-13-'hd-'d1-2- .
thereof dndisk  BesTe A SsAoR PRI Safard st Aty (b HliAg o dtite
mgredférﬂ _nd 4 BRArmEceuticafly a&eébtawwlmésqlev efihel dt e (25

m ), and Nchl orosucci ni m de (526 ny, 4 mol) was

pharmagguiicallyHeneeunus ahides andéongxsipients. Atsutzmﬁof the present

inventHTRREIGR UGB Wipo R SAHLIBHmIRS JRITLG hysiogically

acceptabiel sélléamﬂ phgﬁldldmll?daddepﬁblélso%tﬁ tHeheoffidd ube@rm the
50f{)os hori c amd&S 04 M, 44.6 nol; 85 % th
treatmephet IHE33GF MEREQ %é‘?@&et% betaw.dof S?‘a'I‘P!? af hvmrtenswn or

for theﬁmﬁgiﬁﬁgﬂwﬁfey@ adagelfihb e ds¥iok Ehdé/"éé o s%m@fo;rﬁma | and

éxtracts were drie I um
their physiblgezhllgratceptabde aakbsland rpélysmmgjcmw\mqmablélsm\/dtgs thereof

for theyfhieh AcHiis ol A1 RB ISR s T9gmant ok s diopaaes gntoned

above@rbe?ov?%r 5&59\;}7& of hypertensmn or for the manufacture of a medicament
Chl or'o- 5- net hoxy- 1= pheny1- THi ndol e- 3- car bal dehyde A

for thesohllbttlcxmofdﬁnmvw(aem tive)treatoneDCof d@easm: rompdises dhgio therapy

and prlfffRRG, Aot o the nBotigh i Hre, RETEHR e e freptment of the
dlseasﬁsﬁneﬁﬂ’lﬂwekﬁéﬂitﬁ/dfb%béﬂbﬁ/ \Oﬁﬁcﬁbbﬁfpﬁﬁefe@!mlﬁ%&éﬁ‘rﬂj aﬁ‘éﬁiﬂd&lous

at 0 C. Then the conpound of step 2 (557 ny,
amountibiat leagt ©8616AEPUN m f@eo‘panma(Isor-ﬁvphvglo@@wqdzlyracganteble salt

thereof dr ﬁ)h&% olo I;yaéjéjc% th Q%If Sﬂ %?ltrlf'éﬁwciﬁ aty ﬂ:@an oran

react rre at ro m tenpera

animabwhichiig iri neé.fdmehérebf Ulfr% Mpshﬂd% pf treufoshulant @n@@ﬂarmaceutlcal
of ice and after a few nm.nutes EA was added.

Lg
compagitipsand Meseamigals.mApATIEa therpican ks admipaiarad enterally, for
exampgc%‘ bg%trﬁl bL&%Iegl?ﬂcrﬁ;?%ngr ?@&Q%&%E\?stﬁe D %F%ﬁé?aglx, for example

suré mat ogr aphy
by intravenanes, gﬁrarﬁEﬂdLHﬁFbrls@cwamwlnpsﬁﬁlongarohfusm toir blyeanother

type oé ouggatfpsn érjluc\’\ﬁh aé opsic(:)alI gercugneou(sn?ransgermal mtrrgtracheal

intranadafB fit@roeulER depinistraBRNY 1- 1H i ndol e- 3- car boxyl i c
acid 25The conpound of step 3 (456 ng, 1.59 mmol) was

di ssolved in tert-butanol (15 m) and

The p%{p”ﬁp%bc%l %{?@Seltié% gﬁ%?; g%{ﬁgﬁ L#qgmgln 03RS i Bntion
normaﬁ* By At aDOHOG Bl tad dut 98D edcertlbyPowBIght bf cOmMpIUAlSs (0f the

was added. The reaction m xture was stirred at

formulaé@@ﬂ(@ﬁﬁemhuﬁ@lqwalh)'@@emblafsa&s Radéey ritysgdogically

scoonB, 8oy 368 PR Frd il B e RO oF oy anr
its physiotbgicalyuhdctiptabléidaltearetiona @h&/@lel@%amrﬁcoemablé wowete of any

d d d t e 602 of the crude
of therpiin e BBATRRRRMICALFMBPPREPAS ANDIFIICAMENiS Boin general about 0.2

mg to about 1000 mg, preferably about 0.2 mg to about 500 mg, particularly
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WO 2009/ 095163PCT/ EP2009/ 000281 79 Step 5:
4- ( 2- Chl or o- 5- net hoxy- 1- phenyl - 1H i ndol e- 3- car bonyl ) -p

WO p@pazilse- 1- carboxylic acid tert-butyl esterPTDEBR2009/000281
solution of 602 nmy (1.99 mmol ) of the conmpound of step
4, tert-butyl 1- 5piperazi nggarboxylate (372 ng, 1.99
mol ), EDC (421 ngy, 2.19 mmol) and HOAT (312 ng, 2.29
nmmol) in DM (5 M) was added NwM (0.66 nl, 5.98

prefer i abosf §rab 36 abREE R0 TSt A% el Buflion 8 e
pharméakaticatdnfpdsitisiseandintddicdine A 188 Bafid Ry @ inPanner
separated, dried over sodiumsulfate, filtered and

knowneperpes. &tasdhisothst cempgunds obthe fesmuia | and/enthringhysiologically

acceplp S Bal B phifmiodlLAiaddiaBiERoRiates thereqf are mixad

togethien ditheori> aimopd galid pe ligaidnehicleg ahasor lexeipients, |f desired also in
tert-butyl ester To a suspension of zinc (322 , 4.92

combifgkian With qneyomnprq eiteradhive ingrediepts push ab et examplgomn
el A SR o ey o .

dluretlb;aam egdotheﬁhtreceﬁtomalmtagmml an IeanﬂnmmWeirﬂhw@en'zyme inhibitor,
and sol ution of 3-fluoro-2- - benz Ib@?m de
efer,an bl ike

a neulls ghager a%e sor.ﬁca}gwmw@ame eq AN
sosorbHaesd PSR Sy opky il

cannabmmnbremeptowmﬁagdmetj allpmawsmen tiearnel Opodwatdred thromboxane

ol ution of B-QM 9-BBN (2. 45
synth %m&a@fmn aﬂh@%?&&ﬂﬂ%gwa%gqrﬁeﬁr %'i"ﬂ‘%agﬁ'ﬂt t.%ﬁi for treating
hyperﬂgﬁ%ﬁr REYR ?alfd?é cUIAr di sésﬂe’%téd"f@?:%ﬁ%ﬁg or FohdIWi&hses

e conpound step 5 (115
such gsadudelionichrar)ic a@mléamresfmgammple%m preobjousgind ire RHSHtable

form fog g aamifiShadin BRGHERTerhE bigd i nifetericte or
veterinkty iedifife AR R Gf thé BretrfiinvEMioR e |sCin! W’&fﬁéulﬂ@ﬁ

separated, dried over sodiumsulfate, filtered, and
pharmagaptinal cempasitian whishceamprisassan efficanipusaiisguef atdeast one

corpt iE S Bo R ¢ BoVyo ool AekPlafis B thereof andlor 2

physioleyidl %&Mb EA0V6 soNRite of ah(Pdf thethzand &iBor 8re other active
2009/ 095163PCT/ EP2009/ 000281 80 To a solution of the

mgred@;“@guﬁ@ margiqg@u@cgl’magcqg}ablgmrp% wherginsbm qtbenpgtive
mgred\é&f‘(?s Qpéjﬁg?fuﬁér(tﬁ? We)atmgﬁfjoit ﬁ&?poe{rr@\‘éﬁ]drp ?:ﬁap?ilé[: lrﬂfgr ?1 heart

erature e solven wer e

failureevasmﬂaatchdeaéﬁfseretaibddomdesS@id/-etbamdé@dgemﬂlcwms‘ad:ardlac
ilized o %lve the title conmpound in the form

insuffi%grq@)lhép angg ns gooy. fepaldiseasps pych as acute or chronic renal
fallure5%s'f@ﬁ<5§?§(¥$ éb%'&@ﬂiél a%'d'\}vﬁ‘%r‘éin ?s %%Lnﬁi EPofch ot AT

anone tri oroacet'i ¢ aci al't “as
ingredigints dnginfersimgonvelting gnzytrieinhibiys, aﬂgaotendﬁsl?rezéptdﬂt =

antag i des. sndotelp recenta) BRaspists, eridote catvertipg enzyme

inhibitdrs, Rél):t,raﬁerﬁibgemidsé& inHibitdrs( 8alcitil ch8n Rl HiSckeks) mitratdsliike
(dd, 1H), 6.88-6.92 (m 2H), 106.99 (q, 1H), 7.04 (d,

isosorhidiinitrate7 p{redept@rplockens-orl sdrenore@gitor 8ntagotists, sanpiepinoid

receptor antagonists, potassium channel modulators, thromboxane synthetase

inhibitors and anti-serotoninergic agents may be mentioned.
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Exanpl e 14

[ 2- (3- Fl uor o- 2- net hyl - benzyl) - 1- (4-f | uor o- phenyl) - 6- ne
W@ b@9siibs | ndol - 3-y1J- pi perazi nl-yl - met hanone RGI/EP2009/000281

Step 1:

1- (4- Fl uor o- phenyl) - 6- met haygy- 1, 3- di hydro-i ndol-2-one

To a m xture of 6-nethoxy-1, 3-di hydro-i ndol-2-one (500

ng, 3.06 nmol), copper(l) 20|od|de (58 3 ng, 306

| enedi a

| N.-.di
s velfRs and eXUnE L Sito8ie LA RE a8 oAme sib8tancef fan be used
which GGMdt?eﬁbﬁanUmmféMmaﬁhéPMhQH@ I%@Hﬁﬁﬁuﬁd%‘b?‘ih@ |formhula 1.

. The reaction m xture was stirred f
Exam@des mem:mav ke mwﬁm&d@remﬁorvege&mqusuwexe@salcohols such

as etnfHGh eiotiiol. V-2 e BRP Bl dsT P eIk bl vt WOl

polyethylehe gt o) polfropPreAe Yhpddis F@%&B%&%Eﬁl&%aﬁﬂ

evaporated. The residue was purified iTca

carbohyiratfs: BifnAmipctass piEstanchy steagicoacig a@td Itwlts 3y

magn%%g@gé{ggra\f@,rtglc‘?Pér%liﬂ?getrbguw;‘éllw&m%dh% thePadt, ’r:or?e§<%mple

mixturés Cff lwat@r witth énkl aronorepbryayiiq sGivertsisuch-dd-hixtdrdscofdvater with
al de From t he conpound of ste 505 1.96

alcoh r@hgnql reqtal Wsshhd RREIGHAAT B%C@é! 'ﬁ?ﬂafpgg%@gpp ags for
, Y

examﬁ(jﬁgtt%mjég&ﬁ&g‘géﬁn?gﬁé@lgg Si‘géfggg%?d bblds, gBRu; hhfd ¥R soft
gelatirecmma sl}ppésitdmimar (soph'mmﬁsl pmﬁeraiﬂWobtw-ahHahoiktajrea(ﬁ}e@ms

c acid Fro npound of ste é286 h 942 b
solutiofa P pfices 9reopRp HTETRALE SHeRSiSNan 15, G be
used. F*S?Eéfé?ﬁé’ra'l Us@X@FBkSm}ﬁe bg rﬂ@cﬁen St Iﬂf@smﬁzlﬁ (FEJ‘tlé’ular

met

crude product Step 4
pharmacegtic fornas sughias |sobtt@nph9quer)ab$,t aqumsqlutlom@lcna@b)e used.
For tofi ARt pRIR I HBEmAreERtatblns S 2858 qyitrhedls. Sieare
pasted, Iistidnis!, helsC 8pRIdNfbatas, asrepakedolatiohd 8P pdldedscan be used.

described in exanpl e 13, stgp 5. Yield: 479 ngy. LC/ M5

Further guitable m@fgnacmugcal famms 202 pegxample, implants and patches. and

forms é?ﬁ%{eﬁ tﬁkﬁﬁélgflﬁg [@{.@%n@o %ﬁ%)df Ind ?erlHQ 8nf qﬁé‘i}’wlyg olBgically

perazi ne- -car

accepmbleisalw antd lphykloﬂiglﬁllyl:ac!wptétﬂe (sommemdf ahy of therd can also be
e. conp was prepared

iophiliesi @bl Qolay esbyeprEates PRIRRAILES3 orSo@phS, o e
produétor B infeetdifé MBrpBRithed. Ii-Barticliaf 151 dpfal 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, thickeners, stabilizers, disintegrants, wetting agents, agents for
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.

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 procedures. It depends, for example, on the compound of the
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Step 6:
[ 2- (3- Fl uor o- 2- net hyl - benzyl) - 1- (4-f | uor o- phenyl ) - 6- ne

WO bwa9sibs | ndol - 3-y1] - pi perazi n- 1-yl - met hanonRCHFER2909/000281
t he conpound of step 5 (49.0 ng, 85.1 pnol), the title
conpound was prepared 30 angl ogously as described in
exanple 13, step 7, and obtained in the formof the
[ 2-

formul%j af)'qjlrlﬁ rﬂ% %&%thl qdr%yfpk Me Rature gnd

severi dffthéq’rﬁd]aleﬁhl §yrﬁﬁbﬂ1e$@|ntthe\é}e&| Q%e“\ﬁe tanWﬂwe individual
009/ 095163PCT/ EP2009/ 000281 82 L/ M5"(net hod LC1):

respongiveness 7y the human-orn animatite betreaed, en wmtlyerﬁh@ temtnent is

acute {%hro I%%r;g ph§|%ct2H)0r gl@}egtgér m\ér%hagn%g “(tg‘ﬁj §c%v

compdﬁdslehb admifistéred idHAdditore detdpodid of thedorntiula llmlormally, in
8 (q 1H),731733(m4|—|),750(d 1H), 8.78
the caﬂ,pf adnmq;;trgtlcm(mn adult weighing about 75 Kg, a dose of from about 0.1

o 0 A 0 B AR A R o

kg perﬁdyqdveﬁerﬁ Eaﬁeirhmg/p@t Ikgmﬁlbedb,ewE@'&l GTQ safficietit UTke dhily dose
2- i odophen , an t.assi um
can be.admynzieeeq t%'f f@rmﬁ Sipgls: qoﬁ%%@mdp@ﬁ IR0 a prEbet R d
e I ;
individaPAHEAC FEexaifp o tfiEe drfodtindiyical HOFFR! The bafilfistration
can also be waanved oehcortmuotisty, mmpIEchmtmmuquajechenl or infusion.

Depenffii QR s GrEMsTiChEFT i6e APBATIRSasE: § BRVIIePocEshaly to deviate

upward & Galwdwdrt fidth etk irkfichted dfeREgbsd under reduced
pressure. The residue was purified by silica gel

chromat ogr aphy (EA/HEP 1:4). 4.59 of the title

Besidiohy & RCSu e ARG cofthariel féﬁ"q‘i )ikt anl fegerinary

medlcmesﬂieuécbrﬁﬁo@iﬁdé betheoRauRdl edn étsélﬂbelem%k%}écﬂas an%ld in
in toluene (20 M) and THE (4 m) was added

b'OChem'Pa')slB]é@%itgﬂtlobé o4tas q scieotifig tood on rmgslostécn@umnées for

r Bt
examp%ﬁ@_\ﬁg%ﬁ%%@% 6'89héggne Té\/\sla?t%ﬁdicri‘gdm{ ropw se'?ésnd
intendédh €T hiee aotnponnds Xif theeforatuls 1 and eheiatakts’ 8ak dlsy bé usell.as

e coqling bath WD 2009/ 09516g§hCT/ EP2009/ 000281 83
'ntefm%@tef%g%@ﬂa’ﬁﬁ'@ fopthe peeparalipmpkiuntner Rharmpreyiical gstive
to -20 C. Then 2 N hydrochloric acid (7 m) was
substaﬁ@gg‘d When the m xture had reached room t enperature,
wat er and EA were added. The organic | ayer was

arated, dried.o sodium sul fate, filtered and
The foﬁq, g, SALEPIER "ﬁé?&%e R, Y ?QE?'BIue was purified by

silica
Abbreviations:
ACN acetonitrile
B-OM-9-BBN B-methoxy-8-borabicyclo[3.3.1]Jnonane
DCM dichloromethane
DMF dimethylformamide
DMSO dimethyl sulfoxide

EA ethyl acetate
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5gel chromat ography (EA/HEP 1:4). 766 ng of the title

conpound were obtained. LM (nethod LC4): mz = 179
WE@P/0%3163 PCT/EP2009/000281

2- Chl or 0- 142- ( 2- net hoxy- et hoxy) - phenyl ] - 1Hi ndol e- 3-ca

rbal dehyde To a suspensionggf 500 ng pul veri zed

nol ecul ar sieves (4 A), the conpound of step 10 2 (761

ng, 3.88 nmol), 2-chloro-1Hi ndol e-3-carbal dehyde (465

ng, 2.59 I opper. acet at 4Q.. .18 .
EDC tory in povend G SR B Y ai b PUieA B g e fyciBehipride
HEP nmmol) and ti-heptaneam ne (0.72 m, 5.18 mmol). The

reaction m xture was stirred at roomterrperature for
HOATone week. Thbydioxyui-azakenzatiizgzale with water and
MOH extract ed % I;ﬁ\/l The organic | ayer was separat ed,

dri ed over '33dcu sulfate, filtered and 15evaporated

NMM under redu%&hysmﬂwol’ﬁee resi due was purl fied by
preparative HPLC. The eluate was |yophilized overnight

NMP to gi ve 56 Nrinethykpyrelidin-2- %ﬁ‘rpound LC/ M5 (et hod
SPchhl or o- 1228%%'%‘1?2%@99 ngy “p g?}?/h]OXYLIJl-?n%%p -3-ca

TFA rboxylic adriflucBcetic abiel conpound of step 3 (100 ny,
303 pnmol ), the e _conmpound was prepared

THF  anal ogousl )Ie%"@hyfi@&f "™Bed in exanple 13, step 4. Yield:
150 mg of crude product. LC/ M5 (nmethod LC4): mz = 328
25Step 5:

When gofroCGhbs roonilaminga basibgrgup werse pLrified hyl freparativediigh 3

s TR e R R S PSS BSA B S ot

and, a Rastontarg, ARTBREAEWASS GiReHtefixRialcToRHEr dndBicetonitrile
descri bed in exanple 137 step 5. Yield: 207 LG M5

containipgttfiduproaansgtic agid, thmwee{)m g@eral obtained in thgl?orm of an acid

aditiod st WU B PafiE S oPpeitd o8 (B eAoffhe woykup guch as

the Iyolghlll"ibﬁbn weRdtBAS ASdElR @bh%@d trﬁlﬂ&r&demcéacidﬂwhcbﬁmﬁfount can
OM 9-BBN (0. 97 , 973 Min hexane? The

vary ag@ RN Mg wathahadt Wuagﬁﬁs @mclml&thﬁ easmef 3 copraund

I O
contaifhg GBS LR i, ity PREEA ke Vel
headirgsglfl)ége %bgﬁﬂbsu and hot depictéd |r§|_ tﬁ\:lsfl;u;m# rlagadrmtg?aa Ir%utam;hcated in
the deﬁ‘_é‘éqt@éf' ‘?th?(%n%'pJﬁ% 'E'?'grarpé’aie? gFcording WF%CWPHPQS\)OE?C*‘ were
obtain?&{!1 i R ront &F AMUtRES é‘é\g fcfhcéﬁfjs Jf hs BR- c}f&;t@geftﬂﬁrﬁaqt with

er was separ at ed ri e over sodi um su
hydrooﬁlcbrmeacad whdse‘aamrﬁtoa@ likeshdse vwlmublcm beyp . ah’chﬁ two
The el uate

. id t HPL_C.
cauivalgrls o) 36 T BE ra38 0 & 0riReLE Cnpining N B FISLER: fog
examﬂ@@ﬁiﬂﬁlchhgdﬁsb%'ﬁa@q’n H@fham@sﬁn ’Ehéﬁéa B of the examples
2- (2- Met hoxy- et hoxy) - t hyl™- benz

and notud«a@mte@uyme stmcpigraiimrmnqlagl g%@ﬂﬂ@ﬁlﬂﬂblnltbﬁldﬁﬁcﬂhéon of the
exampgezjgfj@lg%nyga|{R,8gI%E;%9 ggﬁ} éérjep%r:g%e IlléL% r?l@t“c)d wgpe ag If(S||O%VS. 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 % Btoc 90 % A+10% B

within 10 min.

Characterization of the compounds
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anal ogously as described in exanple 13, step 7, and
obtained in the formof the [1-

WO 2000893163 hoxy- et hoxy) - pheny1] - 2- ( 2- net hyl - be neGI/EPZOBP/900281
ndol - 3-y1] - pi perazi n- 1-yl net hanone trifl uoroacetic
acid salt. Yield: 17 ng. LEGgWws (nmethod LCl): miz =
483.25; Rt = 1.40 min 200HNVMR 8 (ppm = 1.92 (s,
3H), 2.88 (br s, 2H), 3.04 (s, 3H), 3.17 (br s, 2H),

The pr}'pg?e gér@%w%%e%g?rggg?\%@q a:h%i}_gpb’teg’%egd?'g? gggg([ﬂésclo?%gata and
chrom%tbgréb%c fatd ﬁn?;:a@@cdlﬁi nﬂﬁ%s spEcﬂrQ (K/I§)9ar(dﬂ-lP@@ Fet%nt?&\ times (Rt;
in mlnywplchamgs@qlpﬂamepaby ccr)nmblned analytlcal HPLC/MS characterlzatlon

(LC/ME? é{}dég ﬁ&ES?rZ m@b%ﬁ% 5%:&%5% (?\Il\ﬁ)ﬁ?sgect?’# Uﬁggé SSeXIﬁLd

othenﬂé@gm&WQB@YrER@@%S@r@%&bt@O MHPardd in DMSO-Dg as solvent.
In th 52 Chl or o- 1- pheny1- 1H-i ndol e- 3- car bony1) - pi per azi ne-
n the

rcbar@qte&z%tmru the:chemical sbift &(inppme), the nembemed hivdrogen

atoms 3% PR RlBfiity G TSingist g daublet, fk Soyble.dauhlet. ¢ riplegct
doublelBipRA3]) qlﬁé?n&ong,mmﬁgrét B bodl)alf 986 pebks afe GREFI IPBE MS

I n_exanple 13, ste After purification by silica

charagjefizatiang ﬂmg@gﬁsr@bﬂgﬁ (r@,&ﬁmmqera()n/znosmegoeeﬁk ehibetmelesular ion
(M, e. ig\ﬂgﬁwf’ﬂlﬁea%ﬁkﬂgﬁ -astheoh MEf P24, M) : piBténated Holecular

ion M+4r4l'30(r$h€iamlvp12(éfgt M 7 hgarotohatdd pieteydladioni mitalseHD ) avhich
r bonyl| Fpi perazi ne-1- carboxylic acid tert-butyl ester

was fopmggh dapendiig,en Hie inizatign methoshusgy, '@Qy@nw@ﬁqerauméhe

onizadr IR Rel e A Sagal RIS R e DeRRUTR S W RGMS

methotd€4ised ware-astdoBsep 3:
[ 2- (3- Fl uor o- 2- met hyl - benzyl) - 1- phenyl- 1H i ndol - 3-y1] -
pi perazi n-1-yl net hanone From t he conpound of step 2
Methog{@ ng, 239 pnol), the title conpound was prepared
20anal ogously as described in exanple 13, step 7, and
Columobt(MChéd;nhﬁre H80f 382 df mhet pm; flow: 1.3 mI/m|n; eluent A: ACN +

0.05 9 s, Iy B RRRLH SIS oF P, SRSEU o 498 X Bofbs % A
+5%8 \ﬁitlﬁiin 213%|ﬁ9thén@$/56 Ae B K8F10.5 iz MS fohizatibn mMetiod: ESI
1.47 mn 1HNVR 5 (ppm) = 1.84 (s, 3H), 2.91

(br s, 2H), 3.20 (br s, 2H) 4.13 (s, 2H), 6.65 (d,

690 (t, 1H, 6.96-7.01 (m 2H), 7.17 (t, 1H),
Meth°§i§? t 7.27-7.29 (m oH), 7.49-7.52 (m 3H),

Column; WM((:d sth)é HB0783%2r1 ®m,2Hum; flow: 1.0 ml/min; eluent A: ACN +
0.05 % TFA,; eluent B: water + 0.05 % TFA; gradient: from 5 % A+ 95 % Bt0o 95 % A
+ 5 % B within 3.4 min, then 95 % A + 5 % B for 1.0 min; MS ionization method: ESI*

Method LC3

Column: YMC J'sphere H80, 33x2.1 mm, 4 um; flow: 1.3 m{/min; eluent A: ACN +
0.08 % formic acid; eluent B: water + 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
method: ESI*

Method LC4
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WO 2009/ 095163PCT/ EP2009/ 000281 86 Exanple 17

[ 2- (2-Chl oro-6-fl uoro-benzyl)-1-phenyl-1H i ndol - 3-y1] -
w@epengash- 1- yl - net hanone 5 Step 1: PCT/EP2009/000281

4-[2-(2-Chl oro-6-fluoro-benzyl)-1-phenyl-1H i ndol e-3-c

arbonyl ] - pi perazi ne-1- carlggxylic acid tert-butyl

ester A solution of 500 ng (1.14 mvol) of the conpound

of exanple 16, step 1, in THF (8 10m) was cooled to

th an / ce bath |
Cotumg MG el SHiE AL 20 o, hiowd B i BuRon iy A
eluentiB) WigtépR€) 0836 Tadefadient:avsd 40% A-+386 l% B(td- 9% %R0+ b % B
of 2-chl oro-6-fluoro-benzyl bromide. The cooling bath

within %W@ﬁbee@%%d‘\t"h@ % Ealor Oohmin xthendo B8s%eah ol B within 0.05
min; M@fowli‘éqﬁfﬁlrﬂ%%dt gdjeom tenperature and stirred

overnig e mXxture was quenched with water and

extracted with EA. The organi c 15|l ayer was separ at ed,

dri ed over sodiumsulfate, filtered, and evaporated
Methoddde? reduced pressure The residue was purified by

r i t iinzed A
Columfl, PRI 'sptgre 16, 3R TntF il o AR5 rfr oRERE A, AN +
0.05 %.TEA; etdent B: Meﬂ@fﬁt% % TFA, gradient: 5 % A + 95 % B for 0.5 min,

B T S C T A AR

|on|zat(o%11|§1e%d Fg*pnol ), the title conpound was prepared
anal ogously as described in exanple 13, step 7, and

obtained in the formof the [2-
Meth é -¢hl or o- 6-fl uor o- benzyl) - 1- phenyl- 1Hi ndol - 3-yl ] -pi p
etho n- 1-yl - met hanone 25trifluoroacetic acid salt.

Columw l?'Mt: J%bﬁei’@ H8eCA8%R2 (Inmid P uCAbw: '11(¥rrffln4|ﬂ7eﬂ;1§nt Rt AEN +
WO 2009/ 095163PCT/ Vzpéoog/ 000281 87 1H N 8

0.05 °/c( EI}EA; el;uemt@gwajer £ 0.0%4f6 TEALgradgient 2 %)\ + 98 685 f@r 1gn|n then

t0.95 %} + 5% it 3 wﬁ“ﬁn&ﬁg%ﬂ?b. A %ﬁwégbwﬁeﬂon

methodHESI™B. 85 (br s, 2H) 5 Exanple 18
[ 2- (5- Fl uor o- 2- net hyl - benzyl) - 1- phenyl- 1H i ndol - 3-y1] -
pi per azi n-1-y1l- met hanone

Method LC7

Column: YMC Pack Pro C18 RS, 33x2.1 mm, 4 um; flow: 1.0 mi/min; eluent A: ACN
+ 0.1 % TFA,; eluent B: water + 0.1 % TFA, gradient: from 5 % A + 95 % Bto 95 % A
+v5 % 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 ym; flow: 1.0 ml/min; eluent A: ACN +
0.05 % TFA,; eluent B: water + 0.05 % TFA,; gradient: 5 % A + 95 % B for 0.3 min,
then to 95 % A + 5 % B within 3.2 min, then 95 % A + 5 % B for 0.5 min; MS

ionization method: ESI*

Method LC9
Column: Waters XBridge C18, 33x2.1 mm, 4 ym; flow: 1.0 ml/min; eluent A: ACN +
0.1 % TFA; eluent B: water + 0.08 % TFA; gradient: from 3 % A+ 97 % Bto 60 % A
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10Step 1:

4-[ 2- (5- Fl uoro- 2- net hyl - benzyl) - 1- pheny1- 1Hi ndol e- 3-¢
W@eoa9dip3 pi per azi ne-1- carboxylic acid tert-bRECYEP2009/000281

ester Fromthe conpound of exanple 16, step 1, (150

nmy, 341 prol) the title comgound was prepared

anal ogously as described in exanple 17, step 1, using

5-fl uoro-2- nethyl benzyl bromde. Yield: 9 ng. 15

+ 40 9 8 VBB RN e 78 o5 2% i 1.5mmin M jesegign

methoBi BSI*azi n- 1- yl met hanone Fromthe conpound of step 1

ng, 17.1 pnol), the title conmpound was prepared

20anal ogously as described in exanple 13, step 7, and
Exampﬂgtai ned in the formof the [2-

fl uoro-2- et hyl - benzyl) - 1- phenyl-1Hi ndol - 3-y1] -pi p

2-(5-Figro-2-rdetity rltf\)g@-l’l eyl WHpariet Lyl ralziaal- I-methanone
12 Yield: 8 ﬂ/ LC ﬁ%t ho% LC1) m%FE@%? 21; y

1.47 mn V\D 2009/ 095163PCT/ EP2009/ 000281 88 1H— NI\/R 8
3H), 2.95 (br s, 2H), 3.22 (br s,
2N), 3. 74 (br s, 2H), 4.08 (s, 2H),
N 6. 84Nt | 6.98-7.03 (m 2H),
7.50-7. 52 (m 3H), 7.62 (d, 1H),

rb-benzyl)-l-phenyl-lkkindoI-3-y1]-
ei(hanone 10Step 1:
or o- benzyl) - 1- phenyl- 1Hi ndol e- 3-ca
- carboxylic acid tert-butyl ester
of” zinc (176 ng, 2.69 mmol) in dry THE
fl ask under argon was added
1, 2-di bronoet hane (5.79 pl, 67.2 pnol). The m xture
was heated three tinmes to reflux with a heat-gun.
After 5 min the flask was placed in an ice bath 15and
Step 1a4s(ﬁ|-®hlbom‘r1qﬁhemyrthII-bimioﬂie—BI—cmrbon}dy,xpmdrbzinm‘deal(bb&glicpbcid tert-
34 mmol) in dry THE (1.5 nl) was added slowy, so
butyl Hﬂi the tenperature remained at 0 C. The m xture was
Toa séFu'tlthﬂ' 23¢h18rd1 fgHengI-AH- maeré Bf&rs&@lne%w@feom m"Vg/?EB@) (3.00

dropwi se to a precool ed sol ution

g, 11. Q:mmwmartdfutyéx‘anmeéazuaecanb@ﬁytaw 806 gnj1 QmmplmelQC (2.33 g,

12.1 i SaHPaarLd Tod el e 2 w3V afdes Nva 65 ml

33.1 nfrdoly andamé iR nitkiure Wik $tirAsd bPFbdih Xérﬂbéra)t@% overnight. The
stirred at 0 C for 3h and then at_roomtenperature for

mixturg avas, quenchedwith wajgrsand exeaeigdwith Efatlbe graanic layer was
separagéa r oegvéﬂ‘ §cgi & suT ofﬁt%‘?&i, Ada¥\? p gadsgl‘?@érarte?g ed
Fi over sodiumsultate et evaporate g

pressui@dEiie residueabasrmﬂﬁmdeby diliea geiscldmatagraphyl (EAHBERY 1:3). 4.51
gr eparati Ve’WGPLC The el uate was | yophilized overni ght
g of the ditlgijcompoundywere ehfained.| ¢ 25 conpound.

LC/MS (method LC4): m/z = 440

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

To a solution of 5-fluoro-2-methylphenol (43.0 mg, 341 umol) in NMP (1.5 ml) was
added sodium hydride (15.0 mg, 375 umol; 60 % dispersion in mineral oil), and the

suspension was stirred at room temperature under an argon atmosphere for 20 min.
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89 LU M (nethod LCA): mlz = 549 Step 2:

[ 2- (2-Chl oro-5-fl uoro-benzyl)-1-phenyl-1H i ndol - 3-y1] -
WQr@eneash- 1- yl met hanone 5From t he conpound of PGT/Ep2029/000281

(17 mg, 31 pnol), the title conpound was prepared

anal ogously as described imgoexanple 13, step 7, and

obtained in the formof the [2-

(2-chloro-5-fl uoro-benzyl)-1-phenyl- 1Hindol - 3-y1] - pi p

After agdgpal o) hﬁnnekgf{/gne \ r lguq?oégél&?r}é 9f gt jjﬁﬁtl%tréﬁtion mixture
was stﬂrrékﬁfdﬂmh 40150 NRn aSmGé?rBWave r%a@l%r('hﬁe ?mxt%'fﬁ wa"s fieré®and
,357d_$brs H, 3.75 (br s, 2H), 2 (s

purifi eghy prepg@twg PLE) The etgatewasi pphifized O(VGt'nlgm-lp give 23 mg of

m 2H). 7.29-7.33 (m 3H), 7.50-7.55 (m
thet'“‘%ﬁ%p?“é Ed 1[?) 8.81 (br d,( 2H) H)Exarrple 50>

LC/MSL@hathod- IRt 40 ez 2= 530 hyl - benzy1) - 5- hydr oxy- 1- pheny1- 1H
i ndol - 3-y1] - pi perazi n-1-yl - net hanone 20A sol ution
of boron tribromde (87.5 pl, 87.5 pnol, 1 Min DCM

step ABE(BHEA O AN £ iy B L B -

methanbhe The cooling bath was renoved and the m xture vvas
stirred at room t erature overni ght. The sol vent

A solulign gb e eMRAUNY RESIEPs?i(23 A, 4614 emelsindlEM (%H“)o?nd TEA 2
ml) waers‘%ﬂ%fdaét' r\SSn{'Fén?pe%gﬁe%P e ‘I*H%SscL\Yé]?E 'v&éréeéi/a%\s?étebgﬂ?\‘d the

ive the title conmpound in t m of
resultu[nng()mi flissolveddn M@hlyand)waiquancslybpunmegdlephghy TheHitle

ompog@%ng%pﬁfglrﬁiFera OHH of){b@?f (g ﬂgpée 2tr{1ghy?—o 8%8)%) ‘F—phenyl-
1H- |nd%Q@%/I]O&Eé%fﬂ&ﬁ%@@r%/n%ﬁ@%ﬁﬂu&%ab@ﬁ&@cﬁ@é{%ﬂé’g a]L\_iﬁé%e ?%nd.
Yield: 2H0,mg. 90 (br s, 3.17 (br s, .H) 3.p58(br.s, ’

br 0 2H), 6.62 (d, 1H), 6.67
LC’MS(ZG%éth?ﬁ)qL%% (’d%_q%? RES éé% H)(m 2H)( 6. 950 (a,
H- NW& (ana)S: e (%HBH)73 6@ (Br 314Ky 3.88Nbr §; £%),©77%.84th; 2H),

7.17- 7[21 (rG ZH-I)JCYrZQ Z E&(myP.Hbeméﬁﬂ) 49 (1 1H) L 6,54 - pBEr(p, YA Fy65-
767 (mrgm)/ 8“75' ndolzﬁ.) y1] - pi perazi nl-yl - met hanone 10

Example 2
[1 -Phenyl-2-(2—methyl—phenoxy)-1 H-indol-3-yl]-piperazin-1-yl-methanone

pan

Step 1: 4-[1-Phenyl-2-(2-methyl-phenoxy)-1H-indole-3-carbonyl]-piperazine-1-
carboxylic acid tert-butyl ester
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HO A solution of boron tribromde (153 pl, 153 pnol,

1 Min DCM was added dropwi se at -78 Cto a solution
w@eoovsesicbnpound of exanple 14 (30.0 ng, 50.9 PCEHER20091000281

DCM (1 m ). The cooling bath was renoved and the

reaction mxture was stirregg at room 15tenperature

overnight. The m xture was again cooled to -78 C and

boron tribrom de was added (153 pl, 153 pnol, 1 Min

The titRciinpdlitd Wakinre§8r8 3halhSeliSh ai q)%%ﬁf%ﬁﬁgn@aaamﬂeateﬁ
using @h‘i’eﬂﬁ@héﬁ&“'\rﬁélﬂ%@%? was purified by silica gel
chr omat ogr aphy 10:1 + 2 % aqueous anmoni a)

LC/MSrﬁBeféloddt@)AMZevﬁﬂ)Z)rat ed, the residue dissolved in a
small quantity of MOH, m xed 20w t h hydrochloric acid
(0.1 M and lyophilized overnight to give 18.0 ng of

Step 2t gﬁﬁhbhyleziwlm@llhw héndXyg- fl-qlfrmcﬂfB ylglplperazm 1-yl-methanone

uor o- pheny1) - 6-

uor o- - benz
From dmmoqr}ql phetep-13( ‘ﬁ?nﬂﬁ é} ﬂrmpl)u-tpe ilﬁemmm was prepared

analogptishy e 488G st b BeABEh aThops0d FBlfogd e g -

phenyK-W%nethSll Bhefioxy)3H)-indbl Byl{-pipesaziakH)-yl-detifar(die sifluoroacetic
62 (br s, 2H), 3.71 (br s, 2H), 4.06 (s, 2H),
aCIdS@t'Xle'@d“Prmg 6.61 (d, 1H): 6.72 (dd 1H), 6.89 (t,
LC/Mslmgth?d%C{)quH%@@ 1§8RY—3]2_|)4()?1| Z gg (d, 1H),
H- NN[R]. aqu@lnm)hez memﬂ)zz(%mrsonb»za 6st(by1s -pIH)arBJSXXd,lfH) 18.95 (t,
- 3-yl]l.- pi perazin- 1
1H), 7§5c§ﬁ Yib 71¥%%| Yiex- bl- %rﬁﬁl@‘ll—ﬁH}i(Yo‘M} 735'~E§F‘b§Héi:e?w9éédT6H)
tion of 2-chloro-1H i ndol e-3-carbal dehyde (2.00
8.77 (@rss?wl mmol) in DMV (15 m) was added sodi um hydri de
(468 mg, 11.7 mmol, 60 %dispersion in mneral oil).
éf er an argon atnosphere, the suspension was stirred
Example 310 C for 20 min and then 15allowed to cool to room
[2- (Meﬁ%}@%ﬁaﬁ?”éﬁmc@ti %heh?ﬁ IQQHﬂéILSlQI]%p&aEFnQWFW%tHQﬁdﬁ@e
the reaction m xture’was stirred
roomterrperature for 1 h. The m xture was then
quenched fth water and extracted with EA. The organic
| ayer was epar/at ed, dried over sodiumsulfate,
i apoerHsd The residue was and purified
tography (EA/HEP 1:10). 1.13 g of
20were obt ai ned. LC/ MS (net hod

Step 1: 4-[2-(Methyl-phenyl-amino)-1-phenyl-1H-indole-3-carbonyl]-piperazine-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

Step 2: [2-(Methyl-phenyl-amino)-1-phenyl-1H-indol-3-yl]-piperazin-1-yl-methanone
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92 LCO/MS (nethod LCA): mlz = 276 Step 3:

4- (2- Chl oro-1-cycl ohex-2-enyl- 1H i ndol e- 3- car bonyl) - pi
WEeeanyiies 1- car boxylic acid tert-butyl ester SPFCDREP100%000281

crude conpound of step 2 (1.61 g), the title conpound

was prepared anal ogously aggdescribed in exanple 1,

step 1. Yield: 738 ng. LOMS (nethod LC4). mz = 444

Step 4:

4-[ 1- Oycl - 2- - 2-(5-f1 - 2- et hyl - ph - 1H
From iR BoLrRL iR T © a3 et BBhnitie, 0 PRl W] rePared
ana|ogf®§§r€ny£?éc®€ﬁh aX=mipiehe stepBosnd obtaisé@m thelfbr@ dfthe [2-

), the title corrplound was prepared as

(methydebenybaming- erhapylel H-indelehyi-pipRiazif: kylkmetharone

. h Lt.h ) d extracted with EA. The organic

tnﬂuorﬁ%@ée}fc %ﬁg\ggépﬁgﬁ%?@ri ed over sodium sul fate,

LC/MY (mhétioad Gndney appt@pedRurdea0msiluced pressure. The

. resi due was %urlfl ed by silica 1§gel chromat o rap@/

H-NMREA (ReR)).= 21981 @r Slésl)n%-.OfSL(é:z fH).(3eOHbUs L414), 6. /9-B. 24 GB43H),
S .

711 (C3PR LN B2 S D205 2P (B 319 R 45 A 781 R

7.61-7®3m; V), TP esagiaH)L- yl - met hanone 20The conpound of
step 4 (42.0 ng, 78.7 pnol) was reacted anal ogously as
described in exanple 1, step 3. The obtai ned solid was

Exampﬁé’ﬁi fied by preparative HPLC, the eluate |yophilized
overni ght, the residue dissolved in a small quantity

[2-(2-CHlondphenyilstdfang )t 1rphgdylotiilindolc3-gd-pipdrazih- Myl-arethanone
| yophilized overnight. 24.0 ng of the title conpound
were obtained in the formof the

[ 1-cycl ohex- 2-enyl- 2- (5-f | uor o- 2- net hyl -

25phenoxy) \lH- ¥ndo\- 3-y1] - pi per azi n- 1-yl - net hanone

poeN Lo/ MH met hod LC5): mz = 433.22; Rt =

¢ (ppm = 1.68-1.76 (m 1H),
1.93-1.97 (m 1H), 2.01- 2.18 (m

.94 (br s, 4H), 3.59 (br s, 4H),

2. 71 (d, 1H), 5.93-5.97 (m 1H), 6.66

1H), 7.16-7.22 (m 2H), 7.33 (t,

2H), 9.04 (br d, 2H) Exanple 23

-y1] - pi perazi n-1-yl - met hanone 5Step 1:
441- Cycl ohexyl - 2- (5-f | uor o- 2- net hyl - phenoxy) - 1Hi ndol e

Step 1;3%[235&%8#&%8&@6%91}%1J;sﬁé%P-?HYihh&e@ 1S SVIEBBEYAzine-1-
carboxylic acid tert-butyl 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

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

From the compound of step 1 (32.0 mg, 58.4 umol), the title compound was prepared
analogously as described in example 1, step 3, and obtained in the form of the [2-(2-
chloro-phenylsulfanyl)-1-phenyl-1H-indol-3-yl]-piperazin-1-yl-methanone
trifluoroacetic acid salt. Yield: 30 mg.
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The conpound of exanple 22, step 4 (66.0 ng, 124 pnol)

was di ssolved in ethanol (5 m), and palladi um on
wa@eiveetiexl carbon (20 ng, 10 %9 was added. TheP@i/EP2900%000281

was hydrogenat ed overnight at roomtenperature and a

hydrogen pressure of 4.5 1Qar. The mi xture was

filtered over celite and evaporated under reduced

pressure to give 65.0 ng of the crude title conpound.

LC/M%&%&H@@%%@%EQW@;@=g§§\§trﬁﬁﬂ - Sfﬁgﬁofz;/) -1Hi ndol-3

'H-NMR: 1 gﬂjrﬁ)ﬂ& aZo (Hry 124, G‘?Itd“@ﬁ%r,‘QHz,h§.6QO(EP@UQQ),Q{?@t(SPs,lZH),
(65.0 nmy, 121 prol’) was react éd anal ogously as
6.77-608% (mi BEY, 7.4126k 6ntine 3H), 812&p7.37 (rh SHYb 7 2461 S0s(om,i IHWas73 (d,
pfi y preparative HPLC, the eluate |yophilized
1H), B%Mé% the residue dissolved in a small quantity
of MOH, m xed with hydrochloric acid (0.1 M and

I yoﬁghi lized overnight. 43.6 ng of the title 20conpound
Exampler®e obtained in the formof the

-ecycl.ohexyl: 2- (5-f] Uor o 2- net -

Perhy: T B2ES T 2 e 80T SR P Hingpr aprmetianone
hydrochl oride. LC M5 (nmethod LC6): mlz = 435.23; R =
3.04 min 1HNWR (400 MHz): 8 (ppm = 1.22 (br t, 1H),
1.40(brcbZH) ~66 (br d, 1H), 1.83 (br t, 4H),
2.07 (br g\ 2H), 2.36 (s, 3H), 2.92 (br s, 4H), 3.58

+N4- 4. N Hm WD

2 ’95163PCT/ 9/ 000281 94 1H), 6.66 (dd, 1H),

, 7.15-7.24 (m 2H), 7.35 (t, 1H), 7.51

o(d, 1H), 9.11 (br s, 2H) Exanple 24

pi perazin-1-y1)-(2-phenoxy-1-phenyl-

dhanone OH Step 1:

1- 1H i ndol e- 3- car bonyl) - pi per azi ne

Oacid 1-tert-butyl ester 2-nethyl

Re-titl e conpound was prepared from

2- phenoxy- 1- phenyl - 1Hi ndol e- 3- car boxylic acid (420

ng, 1.28 mmol) anal ogously as described in exanple 1,

Step 1??—3@(%?%&)8}-? -:ph‘ré(rilf'/l—lm'—inhg{e@cgrr\%n@%qpér%a:ro-m,éd E\zggl%e-1 -

carboxyfic ety ybBtyhgstepi per azi n- 1-y1) - (2- phenoxy- 1- phenyl-1
Hi ndol-3-y1l)- nethanone The conpound of step 1 (100
Toa Sﬁ’gl,t'OO.OIS?'R%@MXWMWWL'3)H\'/@d°ﬁ‘3n3-13ﬁﬁ>q>@!'6 agid) (164 me; 489 pmol;

: f j: 0..54 t
avaita Y Wabo of Z-brenEHy, PpeniTDRHndtiS 25iBlaR)Es (R
2707288panaloyouslyvessdgstribeti in exanipdé idestep Satert-bud 1-

amoni um chl ori dg@ﬁl uti on and EA._ The organi c phase

homop|peraginaca Rfviate 09,4y uad: FRC (105 mg, 549 pmol) and
HOAT (78.2 mg, 574 pmol) in DMF (2 ml) was added NMM (165 ul, 1.49 mmol) and

the reaction mixture was stirred at room temperature overnight. The mixture was

filtered and purified by preparative HPLC. The eluate was lyophilized overnight to
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
analogously as described in example 1, step 3, and obtained in the form of the
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hydr ogencar bonate sol ution and water, dried over

sodi um sul fate and evaporated under reduced pressure.
wab@onedsilue was di ssolved in DCM (20 ml), TFAPCHEP0)9/000281

was added, and the m xture was stirred at room

tenperature for 1 h. The sggvents were 25evapor at ed

and the obtained solid was purified by preparative

HPLC. The el uate was V\D 2009/ 095163PCT/ EP2009/ 000281

hi | o ern i,d ' din.a
perhydie] f fiatan f iV ROk 1Bl e SR e oo
tnﬂuorbgcétud\/&cuaryéltl ymﬂls&mb overnight. 53 ng of the title
npound were obtained 1n the formof the

LC/MS{ Qnﬁdeda@%eW?I— #1 pdBaRtF 1.5¢ min( 2- phenoxy- 1- pheny1- 1

N DS PIRSZS iBIE YRR G483 R Wt sued. S 270 3.0

(brs, 4’44 3. éargd Jz‘ﬂ)) 73053{:} ﬂﬂg 72+ﬂ7,7 @8%@. Smg ?HBJ 365(31 (5H367 64-7.67

(m, 1*‘() ‘68Hpr s7- HY (m "1H), 7 19 7 31 (m 5H) 7 47 (m

1H), 7.50-7.58 (m 4H), 7.68 (m 1H) 10 Exanple 25

[ 2- (3- Fl uor o- 2- met hyl - benzyl) - 6- ( 2- hydr oxy- et hoxy) - 1-p
Examplé®y1l- 1Hi ndol - 3-y1] - pi perazi nl-yl - met hanone 15

Step 1: ) ) .

(2-Phenpxy (b p ey Hniddthhpjreragio-11yhB1edb2nerg nyl - benzy1) -
1- phenyl- 1Hi ndol e- 3- carbonyl ] -
pi perazi ne-1-carboxylic acid tert-butyl ester The
title conmbund prepar ed anal ogously as descri bed
in exanpl e 2 tep usi ng benzyl 2-brono-ethyl

' O LM (nmethod LC4A): mz = 678

henyl-1 6?- 3-yl] - pi perazi n-1-yl - net hanone
The conpound olr—step 1 (20 ny, 30 pnol) was dissol ved
i n ethato ' pal | adi um 25 on carbon (4 ng) was
t he ure was stirred under an atnosphere
W at a pressure of 1.5 bar at room
tenperatdre for 3 h. The m xture was WO
2009/ 095163PCT/ EP2009/ 000281 96 filtered over a pad of
celite and evaporated under reduced pressure. The
Step 1 @s2dRieen®s- tlippeal M ¢- |hdoI@CMcéﬁ§bn(¥l))plp§ié%lrﬁé1rdérb@ﬁﬁlc acid
added, and the m xture was stirr room tenperature
tert- buﬁ)d,eslerh The sol vents were evapor ated and the obtai ned

The tiffedfiodfis Bl prpHrcty afa ROBLAY Aot Ehbiod INSXEMHRE 1, 8 1,
using mmlehowl-amhenyl-dﬁ-wﬂdle-ﬁioarﬂoxvltdadld @B Mgri.62 aandl). Yield:

0.1 M and |lyophilized overnight. 4 ng of the title
608 m onpound were obtained in the formof the [2-

Lc/MS g}ﬁé{hlégrm@) Mot yhg@enzyl) - 6- (2- hydr oxy- et hoxy) - 1- phen
H-i ndol’- 3-y1] - pi perazi n-1- vyl -nmet hanone

hydr ochloride. LOM (nethod LCA): nmiz = 488.20; R =
Step 2:1 '(Q'-ghrgngxy-1 -phenyl-1H-indol-3-yl)-piperazin-1-yl-methanone
From the compound of step 1 (48 mg, 96.4 umol), the title compound was prepared
analogously 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 trifluoroacetic acid salt.
Yield: 39 mg.

LC/MS (method LC1): m/z = 397.18, Rt = 1.37 min
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10 Exanpl e 26
2- (5-Fl uor o- 2- net hyl - phenoxy) - 1- pheny1l- 3- ( pi per azi ne-1

WO 2upeiy3l) - 1H i ndol e-6- carbonitrile 15 NC  B{EBP209/000281
4- ( 6- Brono- 2- chl or o- 1- phenyl- 1H i ndol e- 3- car bonyl) - pi p
erazi ne- 1-carboxylic acid tgrt-butyl ester The
title conpound was prepared anal ogously as descri bed
in exanple 13, steps 1 20to 5, starting with

HNME: L proes a0 & @bp .64 (s 2, 6961 2H), 7. 66;(t H]; #%0-7.20 (m,
1 1-1H |
SH). 7?2367%%40)% (fép?g{egr) ZI ne} rg/Jwglgreé]xy i'c aclodeny "

tert-butyl ester 25From t he conpound of step 1 (1 g,
é' mol ), the title conpound was obtai ned

ExamplG4| ogously as described in exanple 1, step 2. Yield:

Eh%,g E

[6-Hyd 79)@5/ @{‘iﬁz@%ﬁé ﬁ%R@I{l) ﬂqqe@él 18@%1%&%%‘;9 Jyéﬁmethanone
446 Cyano- 2- (5-f | uor o- 2. rret hyl - phenoxy) - 1- phenyl -1H-in
dol e- 3-car bonypl perazi ne-1-carboxylic acid tert-butyl
ester S5A m xtUuRe of/thé& conpound of step 2 (350 ny,

0.58 » Nani d&H 135 ng, 1.15 mmol) and

t et r akf s( Nyipkenyl phasghi n) pal | adi un{0) (133 ny, 0.12
Mol ‘ m) was heated to 80 C for 1 h. After
cool i ng e, the m xture was

extracted with EA conbi ned organic | ayers were
dri ed over=sodj , filtered and
10concent rjat edl| ThexFesi due was purified by
preparati veHPLC and | yophilized overnight. 151 ng of
the title conmpound were obtained. LC/ M5 (nethod LCA):
mz = 555 1HNVR 8 (ppm =1.40 (m 9H), 2.10 (m
3 .19 4H), ~3..45 4H) | 87 (m 1H), 7.01
step 17 BMeftioky-1-Fhetil 1. 384ifvasoghagthong > L 3P T 0%
To a miiktuse eP64hethoxy-1,3-dihydroindol-2-one ESOO mg, 3.06 mmol), copper(l)
5- Fl uor o- 2- met h I- phenoxy enyl - 3- pi perazi ne-1

iodide (éélstmgymfi vrralh b INe lmﬁw&t%vlﬁned@wr\e (@é@pduﬁﬂﬁ o#mol) and

ot B STy AT bl pponzene

(411 pt, @68 nenPBr Bhel Feadtion rhixturelvas Sﬁfm&ﬂ‘bm hat120°Cina

microwave reactor. 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 silica gel chromatography (EA/HEP 1:5). 550 mg of the
titte compound were obtained.

LC/MS (method LC4): m/z = 240

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 (550 mg,
2.30 mmol), dissolved in chloroform (5.27 ml) and pyridine (1.05 ml), was then added
to the cooled solution. The reaction mixture was stirred at room temperature

overnight. The mixture was slowly poured into 300 ml of ice, and after a few minutes
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30

20wer e evaporated. The residue was dissolved in a
smal |l quantity of MOH, m xed with hydrochloric acid
W@ 20yoddi6mnd | yophilized overnight. 11 ng of tPEI/EP200%000281
conmpound were obtained in the formof the
2- (5-fluoro-2-nethyl -phenoxyg - 1- phenyl - 3- (pi perazi ne-1
- carbonyl)-1H i ndol e-6-carbonitril e hydrochl ori de.
LG M5 (net hod LC8): rriz = 454.18; Rt = 2.73 mn

EA wa@rﬁﬁg’g’wﬁlhg cgégﬁﬁla!% wa% séglaﬁ}ﬁ'_g,lq_deag gvéfrgqu'_%ﬁiﬁfa?e filtered
and ev;a ated undar redust Breéséuten CEitbnn dhrdfhdt8yrabtly drcsinea gel

(EA/HBP (B4 Fyietstes 36%mmof theridleosgmpaunrhead white sofidr azi ne- 1
: | Azl indehe- 6- 30car boxyl i id methyl t
LM GRE BB /e 2885000, 000251 56 “step 1.
3-(4-tert-But oxycar bonyl - pi per azi ne- 1- car bonyl)-2-(5-f
| uor o- 2- met hyl phenoxy) - 1- p
Step 31 &-Chlger-6- meém okphﬁeylawdnw@f%rpa@gch gcifl ni xture
The coﬁﬁg{)?ﬁd BPLRpY &am ng“"]r%}(ﬁr%&) Y%%eoqsg? yé&ﬂptéﬁlbu&n%ﬁms ml)

and 2- ilne&hwzrbdtqﬁmemdnphaaafa mmﬁmmpfm@duoﬁh éhlotite HB0® PN A.7 mmol)

and sy eBEpRNatIERS | RBA b 5vnel Te WalR (6 i) pas pdded.
The re3Rtich FRRRRE Wés@hrF@ﬁQPﬂBoﬁ?E@ﬁb@%ur@ﬁb?ﬁSW@ g'rgn%tﬁ’re was

room tenperature, e mxture was partitioned between
diIuted/mttlewaierdarﬁi\exffhetedqmﬁm&é\ Thehargenicdayexwasdried aver Isodlum

rs were, dried over so

sulfate; ftptetiand T4 Soida Tt Was rUBREeq LngeEisateg e ougie Soa mg

of the EHfdefﬁtI%dchpéuhdca gel chromatography (EA/ HEP). 30 ng
the title conmpound were obtained. LC/ M5 (nethod

C/M&@?thOﬁHb_C*) 588 =182 ep 2:
2- (5- Fl uor o- 2- net hyl - phenoxy) - 1- phenyl - 3- ( pi per azi ne-1
-carbonyl)-1H i ndol e- 6-carboxylic acid nmethyl ester
Step 4FuqChRré-8aPetHtkyof-phkApl- 1H(AGoIBB-carb iyl pipetdzthe-1-

title conpound was prepared analogously as descri bed
CabeXYHC@k?WF%bwl esteép 4, and obtained in the formof the

From %Fuor ?%stfep &ng oxmjg 136hré1rr]nql) éh? E)Iﬂ% Sompoat ound was pf repared
analogougly) aslﬂbsm¢m6emn;blexb/|st@p 20¥izidt 760 ng ofeertJde product.
hydrochl oride. Yield: 8.8 ng. LM (nmethod LC7): mz
LC/MS-(methodd-C4x m/z£ 6600 min 1H-NVR 8 (ppn) = 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),
Step 57 448-Methbxym-phehyl-2(2-tndthyl-@h§noxy)-d H-(ndole-Bh carbi@nyl]-
2009/ 095163 FCT#E{PZOOQ/ ogo 81 99 Exanpl e 28
piperasines1-gp - 1- phenyl - 3- (pi per azi ne- 1

From the&opspoiing éﬂ;tbﬁ@'tl@e ﬁtle ‘é@HHB&MHi Wad@Brébared analogously as
described 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-phenoxy)-1H-indol-3-yl]-piperazin-1-yl-
methanone

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 pmol) in DCM (10 ml).

The cooling bath was removed and the mixture was stirred at room temperature for 2
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5 The conpound of exanple 27, step 1 (18 ng, 30.6

pnol) was dissolved in MOH (1 m), a 2 N sodi um
wWhwenosdide sol ution ( 300 pl) was added, and tPE&I/EP2009/000281

m xture was stirred at 40 C for 3 h. The m xture was

diluted with EA and washedgy th a saturated 10sol ution

of ammoni um chl oride. The organic |ayer was dried over

sodi um sul fate and concentrated. The resi due was

di ssol . ved TFA (0.3 ni added

h. TheSalvatytan 8 arotd s dfie, el es R PR Aral HPLC.

The ellB® \ﬁQ& mm.zéer@eeﬁ@m fRGRE tﬁ@dnlb%@%@dﬂﬁ%é%hﬁ of the [6-
resi due ‘was purl y prep aratlve The el uate

hydroxyawhseophm@ mathulrghamgm) -1HHirdolesyilipiperazindi-ysoletanone
ught 5MOH, m xed with hydrochloric
tnfluorgg?%l %@ %ﬁ{ Zf'?cll& %ﬁﬁlqlu zed overnight. 3.6 ng of the
LC/MS (rhéﬂ\folaq_fIDO)UWz\bEJlE? th Rt%ﬂzurlmihhe formof the
uor o- enoxy) - 1-

'H- NM&&%@HP‘@T Bi bb(saill'?;eZ 980(&11’&50&?’4))3 66-(Pnaotid). 6. 5&1(@01('51)46 72-

6.75 (fy 3Fhp SL 3HY, P04, 1.\ P2 S 7Hehiadled. ) p7pﬁi (t, 2H),

874(bf§2Hb 66 @t &3 12 (m 4H), 3.86 (m 4H), 6.69-
(m 2H), 7.15 20(m 1H), 7.48-7.60 (5H), 7.71 (m 1H)
7. 89 (m 1H), 7.95 (m 1H) Exanple 29
Fl uor o- 2- net hyl - phenoxy) - 1- phenyl - 3- (pi per azi ne- 1
Exam&eglfbonyl )-1H i ndol e-5- carboxylic acid am de WO
4-[6- HW&%E&@W@(ZH@HWW&B&/) -HBPinddlevBxdarbenylf-piperazine-1-
ano- 2- (5-fl uor o- 2- et hyl - phenoxy) - 1- phenyl - 1H- |
carbowagpg ‘%te”cla‘l‘tb! @StE[ - pi per azi ne- 1- car boxyl i c acid
tert-butyl ester (70 ng, 0.126 mmol ), 5acetam de (31.5
ng, 0.53 mmol) and palladiunm(ll) chloride (2.2 ng, 13
prol) in THE @ m) wated (1.4 m) was stirred at
roomte eratu C r 30 fte Hpaddi tion of water,
i £ exiy act d 3 The conbi ned
i ed O\Q dHym sul fate and
solved in DCM (1 m),

TEA (0.3 m vaas a’ndthe anture was stirred at
roomtenperafure fg . 10The solvents were
evapor at ed_# a} ned solid was purified by
prepar at i ¢l uate was |yophilized

over ni ght . Jresi due was dissolved in a snal |

quantity of , mixed with hydrochloric acid (0.1 M
and | yophilized overnight. 13.5 ng of the title
conpound were obtained in the formof the
To a salutibnfdf uarlcmg{%Q Imyrhqjheﬁtheyc)orﬂ]pphmmf egarhplepgirmkMQ@id-(2:2 ml)

and THB g obIER AHeT SEARET (HARssICREAte 40 2 Tag A B pme) and a

solution }%? dl%er’iﬂb%zﬂ &%néte(@@r@ %3@511&\311 ré”[')—lF %4?nl Mhe reaction

mixturg masl&ﬁrred?a&@oﬁmtemp&ratmm&vanmt (‘hhe selyvents. \8erg &\)aporated
8.25 (m 1H) 20 l e.30 .

and tng 582t s vas A EYed ithalgn and BAApP cioppiedareryas.

separate@ dianyVer sddiumdulfate Wiexyd asft &¢apistatbd 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

Example 9
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WO 2009/ 095163PCT/ EP2009/ 000281 101 Step 1:

446-t ert - But oxycar bonyl net hoxy- 2- (5-fl uor o- 2- net hyl - ph
we@p29ds183 phenyl - 1Hi ndol e- 3- car bonyg- pi per azi nECVERBOH 0281

xylic acid tert-butyl ester 5The title conpound was

prepared anal ogously as desgyibed in exanple 12, step

1, using tert-butyl bronopacetate. LC/ M5 (nethod LC4):

nmz = 660 Step 2:

16-Chibfé iy P2 e PP heBoS oI adallthpnglaeifSH Hethnone
conpound of step 1 (88 ng, 133 pnol) was dissolved in

DCM (20 m), TFA (5 m) was added, and the m xture was
stirred at robdnte ture for 1 h. The solvents were

evapor ated and\Whg obt ayped solid was purified by
pr epay Yhe ¢l uate was |yophilized

® resi due was dissolved in a small
* m x@H,W th hydrochloric acid (0.1

[ 2- (5-fl ugro-2; net
phenyl - 3- ( pi pdf azi'x
acetic acRkbydrochl oride. LC M5 (nethod LCG): mz =
503.19; Rt = 2.67 min IHNVR 5 (ppm

:209(m 3H), 3.03 (m 4H), 3.18 (m 4H), 4.13 (m
6.66 (m 202H), 6.79 (m 1H), 6.93 (m 1H), 7.16

Step 1( 2;6 Dighlorp-14-indgle-3-sareigehygien? (m 1H) Exanple 31

The i edripbliFlis pUfnet rARTTRAIbto . FEIMARGTI gte R %, 11.0

mmoI)Janangously as described in example 7, step 2. Yield: 596 mg.
0- 6- met hanesulfonyl 1- phenyl 1H i ndol e- 3- car bal

LC/M%@H?@’@C’ |—C4)Tﬁ'é12t‘1 214 conpound was prepared anal ogously

as described in exanple 13, steps 1 5to 3, starting
wi t h 6-nmet hanesul fonyl-1Hindole. LC/MS (nmethod LCA):
Step 2m26-Bichi@ro- Rphenyl-#8-indoleS3-eprtialdehyde

2- (5-Fl - 2- t 6- et h | f 1-1-p
To  shgad b 40500 3505 ML RSB R AR Bl s 1
d
(295 id 3 SOyt Gnk, aLATS360h6 £7HHB S conger() acett
(500 n3y, 2v7@mmol tn BMIL(TD vll) (wast dabded_Paidine’(223 i 2476 mmol) and

triethyignyBe 1984 b 27691 Bhe BRSO iR NaS SHFSFY /90Bhen
tempeyaluﬂé‘fdr 'ld&éy%' 3’helfﬁﬁ<ﬁﬁr’%c\)6¥§ Uﬂut%@' \ﬂlth_mléﬁ&”éﬁd“éxﬁﬁéfeel’mﬂw DCM.

of step 2, the title conpound prepared anal ogously
The organigdeyen Wasl sepastadpdied over %le@m saltte); filegedgevaporaed

under &ﬁ}c@&dpljegare. 'ftné resﬁdﬁg was purified by silica gel chromatography
(EA/HEP 1:4). 345 mg of the title compound were obtained.
LC/MS (method LC4): m/z = 291

Step 3: 2,6-Dichloro-1-phenyl-1H-indole-3-carboxylic acid

From the compound of step 2 (345 mg, 1.19 mmol), the title compound was prepared
analogously as described in example 7, step 3. Yield: 370 mg of crude product.
LC/MS (method LC4): m/z = 307
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20St ep 4:

4-[ 2- (5- Fl uor o- 2- net hyl - phenoxy) - 6- net hanesul fonyl-1-p
whemwy9slibs | ndol e- 3- car bonyl ] - pi perazi ne- 1- caP@OER1002000281

acid tert-butyl ester Fromthe conmpound of step 3, the

title conpound was preparedanal ogously as descri bed

in exanple 17, step 1. Yield: 30 ng. LC M5 (nethod

LCA): nmfz = 608 103 Step 5:

- 1,5z El.ugr o ph a,nelfol--e.
step 4 3104 SRV B BRAR Y el EORETRieS R GareR acid
ten-bu@ﬁrgggémd of step 4 (30 ny, 49 pnol), the title

onpound was prepared anal ogously as described in

From t@ﬁaﬁﬁ@n@om okstep (37AhagontZl meaol).ithe hidefcompaiind was prepared

a“a'°4§"(7”§'yf ?%SFEC’?%Wh?ﬁam%'Sno@?pé Pfé‘?'?] R N9 heHIT RIRdns!

LC/MSL{raéthoddat4 B ny/z]= #7Her azi n- 1- - met hanone
hydrochl oride. Yield: 9 ny. LC/I\/S (method LC7): mlz =
507.16; Rt = 2.55 nin 1H-NVR 8 (ppm) = 2.11

Step 5 %g%lor§1%éé%-gf‘(?}nmew%h%ﬁgﬁ(ﬂmlq-i@g@}%é/—%gﬁﬂﬁﬁu-piperazine-

1-carbbkdlic aci62eitbutytdster7. 78 (m 1H), 7.87 (m 101H)

From g QO stsp (100580231 MERPH the dile,Fomagunchas psepared
analog\(ib%l‘fpéé’@F@vﬁﬁﬂédlmyéxdﬁ%la?g%é5usm§t2‘3ﬁhe¥hylghenol Yleld 29 mg.

2-enyl-2 or o- enzyl) -
LC/MS(hoétihoB-ldad homlz|g 54 pi per azi ne- 1- car boxylic acid
tert-butyl ester From t he conpound of exanple 22,
step 3, (90.0 ng, 203 pnol), the title conpound 20was

- 1ep-
sep OIS AL R AR ko B L
methapene

o A L 5 S, R A e
analog‘blu%@/ ds 88cribatlin ehinplav], )step Beahd bbeaiedetHedfonsof the [6-

ared anal ogously as descri bed in exanpl e 23, steps
chloro--Bienid:2-GhenadbylRRA®xY ) 1HhiBdpbriflpipegagn- -yl methanone

rifluor O YR e o 2- et hy! - benzy 1) - Lhk i ndlol - 3

LC/MS/ (hhethiogdr@r): m/z=y44%:t18aR0 el B4 aniochl ori de. Yield: 30
1H-NMrIT'\g:'S (ppm) = 2.13 (s, 3H), 2.98 (br s, 4H), 3.63 (br s, 4H), 6.84 (d, 1H), 6.96 (dt,
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-indol-3-yl]-piperazin-1-yl-

methanone
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LG M5 (nmethod LC4): mz = 433.25; RR = 2.20 mn
IHNWR 8 (ppm =1.08 (m 2H), 1.26 (m 1H), 1.43 (m
WQ@RH09/095168 (m 1H), 1.74 (m 52H), 2.16 (m 2HCT/RPB29/000281
(m 3H), 2.95 (m 2H), 3.18 (m 2H), 3.64 (m 2H),
3.69 (m 2H), 3.85 (m 1H),74.30 (m 2H), 6.58 (m
1H), 6.95-7.10 (m 2H), 7.17 (m 2H), 7.53 (m 1H),
7.70 (m 1H) Exanple 33
10[ 2- ( 3- Floro 2-met hyl - benzy1l) - 1- (t et rahydr o- 2H pyran
-4-y1)-1H ndoI/E W1Fpi perazin-1- yl-nmethanone 15The
tiple i mpared anal ogously as descri bed
[ = pl es ve, starting with the reaction of 1
ent\ each of 2-chl oro-1H i ndol e- 3-car bal dehyde
and—=rNode-tghr ahyfirg- 2H pyran in the presence of

pot assi carbgnatle as a base in DVF at 100C for 4 h
and puriKXi obt ai ned

2- chl o6 dr o- 2Hpyr an- 4-y1) - 1Hi ndol e- 3-car ba
| dehydg, by preperative HPLC, and obtained in the form

200f tHK
[ 2-(3-fluoro-2-nethyl -benzyl)-1-(tetrahydro-2H pyran-4
-yl)-1Hindol - 3-y1] - pi perazin-1-yl - net hanone

Step 1t QL(ﬁhl@ecsmﬁﬂiprrena@ymHahaolel-%m)élaeh LC8): mz =
23; Rt = 2.65 mn WO 2009/ 095163 CT/ EP2009/ 000281

The tltmmpwed was| rreparisbanalogaysiyraspdgseaibgddn examylg 9astep 2,
e r

using ?g:gﬁc ot o#d%iég; %ﬁgwwﬁgggﬁﬁg‘?g,sﬁﬁ? rhiris® AMd hidgHene-3-

boroni2-aci. Omeldll’r%m@l e- 3- car bal dehyde and i odocycl opent ane
in the p sence o ot assi um carbonate as a base in

LC/MTppethod] )C"flér‘ and purification of the obtained
2-chl oro- 1-cycl opentyl-1Hi ndol e- 3- car bal dehyde by
preparative HPLC, and obtained in the form of the

Step 2} 2 (Blylom}ﬂdhtqp.heﬁ 3-yl-1H-indole-3-carboxylic acid

From the_ Cr?é‘lPJor i o'y FPf1: (}%So‘gééb ﬁ@ﬁﬂ%b@&ﬁ? Co %a was prepared
analodaclisﬂ@J désS&ibedZexargi8- 24te 5B, Yield 33y @F@hGGQ}r‘ébb{ct

escribed in the exanples above, the conpounds of
LC/MS (aethodrhT4): miz|5 3T&d in table 1 were prepared and
obtained in the formof their trifluoroacetic acid
15salt or hydrochl oride, respectively. The conpounds

C I
Step 35?g£t¢hlgﬁ%r?gpa§>r{sﬁro WIazﬁgllongzrdbrels -d3Bboryh)-Piperaffé-Atcarboxylic

acid tept-lputy) ester i ndo1- 3- y1] - pi per azi n- 1- yl met hanone in case

From tﬁ'\g(ef/o%é)%f §teg /20@%8[ rég(() llﬁ)aﬁ(ﬂ}/ the }lflg%%n(pdbd?\%owas prepared

-ahn
analogbuB0as dlé’s¢rrbi;m1m3e>§a1ﬂ|plalp@tainn¥ibw.l 24Girganone in case

the gro
LC/MS (method 1'C4): m/z = 446

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

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

LC/MS (method LC4): m/z = 536
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Ais CH2, allowing for nodifications due to the rules

of nonencl ature such as the 20desi gnation of the group
wWo29e13/1 as benzyl group, for exanple. WO PCT/EP2009/000281

2009/ 095163PCT/ EP2009/ 000281 106 Table 1. Exanple

conpounds of the fornula | g3Ex- anple no. A R2 R3

Substituents R4 and their positions Rt (mn) M (nfz)

LC/ M5 net hod 35 0 phenyl phenyl 6-chloro 1.47 431. 14

Step 5:LFZl-(é-Huoro-2—methyl-phenoxy)-1 -thiophen-3-yl-1H-indol-3-yl]-piperazin-1-yl-
methanone

From the compound of step 4 (10.0 mg, 18.7 uymol), 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 (t,
1H), 7.09 (q, 1H), 7.23 (dd, 1H), 7.25-7.28 (m, 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-methyl-phenoxy)-1-[2-(3-methoxy-propoxy)-phenyl]-1H-indol-3-yl}-

piperazin-1-yl-methanone

O / \
N NH
_/
" °W°© @

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-propanol
(1.57 ml, 16.4 mmol) and triphenylphosphine (4.29 g, 16.4 mmol) in THF (15 ml) 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



10

15

20

25

30

36 0 2-nethyl - phenyl phenyl 6-nmethoxy 1.36 441.21 LC1
(1) 37 0 5-fluoro-2-nethyl- phenyl 6-nethoxy
wa2009/0%863 20 LC1 PCT/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

Step 2: 1-[2-(3-Methoxy-propoxy)-phenyl]-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 (622 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.

LC/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-
chlorosuccinimide (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 (9.35 ml, 137 mmol; 85 %), the reaction mixture was heated to
120 °C for 2 h. The cooled mixture was diluted with water, extracted with 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.

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

Step 4: 2-Chloro-1-[2-(3-methoxy-propoxy)-phenyl]-1H-indole-3-carbaldehyde

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

Step 5: 2-Chloro-1-[2-(3-methoxy-propoxy)-phenyl}-1H-indole-3-carboxylic acid
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(1) phenyl 38 0 3-fluoro-2-nethyl- phenyl
6- net hoxy 1.40 459.20 LC1 (1) phenyl 39 CH 2
WQ2G0vHer1es 2- net hyl - PCT/EP2009/000281

75

To the compound of step 4 (100 mg, 2914 ymmol) in a mixture of acetone (2.8 ml),
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 (90.0 mg, 570 pymol) in small portions. After stirring at room
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 title
compound were obtained.

LC/MS (method LC4): m/z = 342

Step 6: 4-{2-Chloro-1-[2-(3-methoxy-propoxy)-phenyl]-1H-indole-3-carbonyl}-
piperazine-1-carboxylic acid tert-butyl ester

To a solution of 200 mg (556 umol) of the compound of step 5 in DMF (5 ml) and
NMM (122 ul, 1.11 mmol) was added O-[(ethoxycarbonyl)cyanomethyleneamino]-
N,N,N',N'-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 organic layer was
separated, dried over sodium sulfate, filtered, and evaporated. The residue was
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)-phenyl]-1H-indol-
3-yl}-piperazin-1-yl-methanone

The compound of step 6 (40.0 mg, 75.8 pmol) was reacted analogously as described
in example 1, step 2, using 5-fluoro-2-methylphenol 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-
indol-3-yi}-piperazin-1-yl-methanone trifluoroacetic acid salt. Yield: 3 mg.

LC/MS (method LC1): m/z = 517.24; Rt = 1.50 min
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phenyl 7-fluoro 1.65 445.20 LC2 (1) phenyl 40
CH2 3-fluoro-2-nethyl- phenyl 6-nethoxy 1.63 457.22
wQ 89093163 phenyl PCT/EP2009/000281

76
'H-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 (br s, 2H)

Example 12
[6-(2-Methoxy-ethoxy)-1-phenyl-2-(2-methyl-phenoxy)-1H-indol-3-yl]-piperazin-1-yl-

V\%ﬁg

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

carbonyl]-piperazine-1-carboxylic acid tert-butyl ester

methanone

The compound of example 8 (63.0 mg, 119 umol) was dissolved in DMF, and cesium
carbonate (116 mg, 358 pmol) and 2-bromoethyl methyl 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
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 _
From the compound of step 1 (30.0 mg, 51.2 ymol), the title compound was prepared

analogously as described in example 1, step 3, and purified by silica gel
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41 0 3-fluoro-2-methyl- phenyl 7-fluoro 1.63 447.18

LC2 (1) phenyl 42 0 5-fl uoro-2-nethyl- phenyl
w@2dobioiied 1. 63 447.18 LC2 (1) PCT/EP2009/000281
77

chromatography (EA/HEP). The obtained product was dissolved in a small quantity of
MOH, mixed with hydrochloric acid (0.1 M) and Iyophilized 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.

LC/MS (method LC2): m/z = 485.23; Rt = 1.52 min

'H-NMR (400 MHz): & (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), 9.10 (br s, 2H)

Example 13
[2-(3-Fluoro-2-methyl-benzyl)-5-methoxy-1-phenyl-1H-indol-3-yl]-piperazin-1-yl-

methanone

Step 1: 5-Methoxy-1-phenyl-1H-indole

To a mixture of 5-methoxyindole (1.00 g, 6.79 mmol), copper(l) iodide (129 mg, 0.68
mmol), L-proline (156 mg, 1.36 mmol) and potassium carbonate (1.88 g, 13.6 mmol)
in DMSO (7.5 ml) was added iodobenzene (0.76 ml, 6.79 mmol). The reaction
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). 951 mg of the title compound were obtained.
LC/MS (method LC4): m/z = 224

Step 2: 5-Methoxy-1-phenyl-1,3-dihydro-indol-2-one



10

15

20

25

30

phenyl 43 0 3-fluoro-2-nethyl- phenyl 5-nmethoxy
1.62 459.20 LC2 (1) phenyl 44 0
W®G2G000ev1e3 2- met hyl - phenyl PCT/EP2009/000281

78

The compound of step 1 (800 mg, 3.58 mmol) was dissolved in DCM (25 ml), 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
of phosphoric acid (3.04 ml, 44.6 mmol; 85 %) the reaction mixture 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 and evaporated. The residue
was purified by silica gel chromatography (EA/HEP 1:3). 557 mg of the title
compound were obtained.

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 ml, 22.9 mmol) was added within 15 min, and
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 (6.77 ml) and pyridine (1.15 ml), was added
to the cooled solution. The reaction mixture was stirred at room temperature
overnight. The mixture was slowly poured into 300 ml of ice and after a few minutes
EA was added. The organic layer was separated, dried over sodium sulfate, filtered
and evaporated under reduced pressure. Column chromatography of the residue on
silica gel (EA/HEP 1:8) yielded 456 mg of the title compound as a white solid.
LC/MS (method LC4): m/z = 286

Step 4: 2-Chloro-5-methoxy-1-phenyl-1H-indole-3-carboxylic acid

The compound of step 3 (456 mg, 1.59 mmol) was dissolved in tert-butanol (15 ml)
and 2-methyl-2-butene (3 ml), and a solution of sodium chlorite (1.32 g, 14.6 mmol)
and sodium dihydrogenphosphate (1.32 g, 11.0 mmol) in water (6 ml) 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
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
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Step 5: 4-(2-Chloro-5-methoxy-1-phenyl-1H-indole-3-carbonyl)-piperazine-1-
carboxylic acid tert-butyl ester

To a solution of 602 mg (1.99 mmol) of the compound of step 4, tert-butyl 1-
piperazinecarboxylate (372 mg, 1.99 mmol), 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 930 mg of the title compound.
LC/MS (method LC4): m/z = 470

Step 6: 4-[2-(3-Fluoro-2-methyl-benzyl)-5-methoxy-1-phenyl-1H-indole-3-carbonyl}-
piperazine-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
argon 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 mmol) in dry THF
(1.5 ml) was added slowly, so that the temperature remained at 0 °C. The mixture
was stirred at 0 °C for 3 h. The cooled suspension was added dropwise to a
precooled solution (-78 °C) of B-OM-9-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 compound 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 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 72 mg of the title 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-

yl-methanone
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To a solution of the compound of step 6 (72.0 mg, 129 umol) in DCM (8 ml) was
added TFA (2 ml), and the reaction mixture was stirred at room temperature for 2 h.
The solvents were evaporated. 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-methoxy-1-phenyl-1H-indol-3-yl]-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

'H-NMR: & (ppm) = 1.84 (s, 3H), 2.91 (br s, 2H), 3.21 (br s, 2H), 3.52 (br s, 2H), 3.73
(brs, 2H), 3.80 (s, 3H), 4.11 (s, 2H), 6.63 (d, 1H), 6.81 (dd, 1H), 6.88-6.92 (m, 2H),
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-methanone

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)
iodide (568.3 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 and extracted

with EA. The organic layer was separated, dried over sodium sulfate, filtered and
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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

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: 286 mg.

LC/MS (method LC4): m/z = 304

Step 3: 2-Chloro-1-(4-fluoro-phenyl)-6-methoxy-1H-indole-3-carboxylic acid

From the compound of step 2 (286 mg, 942 umol), the title compound was prepared
analogously as described in example 13, step 4. Yield: 325 mg of crude product.
LC/MS (method LC4): m/z = 320

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 titte compound was prepared
analogously as described in example 13, step 5. Yield: 479 mg.

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

Step 5: 4-[2-(3-Fluoro-2-methyl-benzyl)-1-(4-fluoro-phenyl)-6-methoxy-1H-indole-3-
carbonyl]-piperazine-1-carboxylic acid tert-butyl ester

From the compound of step 4 (80.0 mg, 164 umol), the title compound was prepared
analogously as described in example 13, step 6. Yield: 49 mg.

LC/MS (method LC4): m/z = 576

Step 6: [2-(3-Fluoro-2-methyl-benzyl)-1-(4-fluoro-phenyl)-6-methoxy-1H-indol-3-yl]-
piperazin-1-yl-methanone

From the compound of step 5 (49.0 mg, 85.1 uymol), the title 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-(4-fluoro-phenyl)-6-methoxy-1H-indol-3-yl]-piperazin-1-

yl-methanone trifluoroacetic acid salt. Yield: 46 mg.
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LC/MS (method LC1): m/z = 475.21; Rt = 1.44 min

"H-NMR: & (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)

Example 15
[1-[2-(2-Methoxy-ethoxy)-phenyl]}-2-(2-methyl-benzyl)-1H-indol-3-yl]-piperazin-1-yl-

methanone

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): m/z = 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 ml) was added triisopropyl borate (2.19 ml, 9.49 mmol), and the mixture was
cooled to -78 °C. n-Butyllithium (3.79 ml, 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
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was removed and the reaction mixture was allowed to warm to -20 °C. Then 2 N
hydrochloric 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
gel chromatography (EA/HEP 1:4). 766 mg of the title compound were obtained.
LC/MS (method LC4): m/z = 179

Step 3: 2-Chloro-1-[2-(2-methoxy-ethoxy)-phenyl]-1H-indole-3-carbaldehyde

To a suspension of 500 mg pulverized molecular sieves (4 A), the compound of step
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). 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 sulfate, filtered and
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): m/z = 330

Step 4: 2-Chloro-1-[2-(2-methoxy-ethoxy)-phenyl]-1H-indole-3-carboxylic acid
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

Step 5: 4-{2-Chloro-1-[2-(2-methoxy-ethoxy)-phenyl]-1H-indole-3-carbonyl}-
piperazine-1-carboxylic acid tert-butyl ester

From the compound of step 4 (150 mg, 434 pmol), the title compound was prepared
analogously as described in example 13, step 5. Yield: 207 mg.

LC/MS (method LC4): m/z = 514

Step 6: 4-[1-[2-(2-Methoxy-ethoxy)-phenyl]-2-(2-methyl-benzyl)-1H-indole-3-

carbonyl]-piperazine-1-carboxylic acid tert-butyl ester
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A solution of 2-methylbenzylzinc chloride (1.95 ml, 973 pymol, 0.5 M in THF) was
added dropwise at -78 °C to a solution of B-OM-9-BBN (0.97 ml, 973 pmol, 1 M in
hexane). 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 ymol), palladium(ll) acetate (2.18 mg, 9.73 pmol) and S-PHOS (7.99
mg, 19.5 ymol). 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 = 5684

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 title 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-yl}-piperazin-1-yl-
methanone trifluoroacetic acid salt. Yield: 17 mg.

LC/MS (method LC1): m/z = 483.25; Rt = 1.40 min

'H-NMR: 8 (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), 3.94-3.98 (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), 7.10-7.19 (m, 3H), 7.22 (d, 1H), 7.44-7.48 (m,
1H), 7.56 (d, 1H), 8.75 (br d, 2H)

Example 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-chioro-1-phenyl-1H-indole-3-carboxylic acid
(cf. CA1079739) (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): m/z = 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-Fluoro-2-methyl-benzyl)-1-phenyl-1H-indol-3-yl]-piperazin-1-yl-
methanone

From the compound of step 2 (126 mg, 239 pmol), the title 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-indol-3-yl]-piperazin-1-yl-methanone
trifluoroacetic acid salt. Yield: 130 mg.

LC/MS (method LC1): m/z =427.21; Rt = 1.47 min

'H-NMR: & (ppm) = 1.84 (s, 3H), 2.91 (br s, 2H), 3.20 (br s, 2H), 4.13 (s, 2H), 6.65 (d,
1H), 6.90 (t, 1H), 6.96-7.01 (m, 2H), 7.17 (t, 1H), 7.22 (t, 1H), 7.27-7.29 (m, 2H),
7.49-7.52 (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-Chloro-6-fluoro-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
ml) was cooled to -78 °C with an acetone/dry ice bath. Within 10 min a solution of n-
butyllithium (0.55 mi, 1.36 mmol, 2.5 M in hexane) was added followed by 0.36 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 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 216 mg of the title compound.

LC/MS (method LC4): m/z = 549

Step 2: [2-(2-Chloro-6-fluoro-benzyl)-1-phenyl-1H-indol-3-yl}-piperazin-1-yl-
methanone

From the compound of step 1 (216 mg, 394 umol), 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
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'H-NMR: & (ppm) = 2.89 (br s, 2H), 3.15 (br s, 2H), 3.68 (br s, 2H), 4.21 (br s, 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)

Example 18
[2-(5-Fluoro-2-methyl-benzyl)-1-phenyl-1H-indol-3-yl]-piperazin-1-yl-methanone

Step 1: 4-[2-(5-Fluoro-2-methyl-benzyl)-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 prepared analogously as described in example 17, step 1, using 5-fluoro-2-
methylbenzyl bromide. Yield: 9 mg.

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 (9 mg, 17.1 umol), the title compound was prepared
analogously as described in example 13, step 7, and obtained in the form of the [2-
(6-fluoro-2-methyl-benzyl)-1-phenyl-1H-indol-3-yl]-piperazin-1-yl-methanone
trifluoroacetic acid salt. Yield: 8 mg.

LC/MS (method LC1): m/z = 427.21; Rt = 1.47 min
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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
(br s, 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)

Example 19
[2-(2-Chloro-5-fluoro-benzyl)-1-phenyl-1H-indol-3-yl]-piperazin-1-yl-methanone

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

To a suspension of zinc (176 mg, 2.69 mmol) in dry THF (1 ml) in a dry flask under
argon was added 1,2-dibromoethane (5.79 pl, 67.2 ymol). 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 2-chloro-5-fluoro-benzylbromide (182 ul, 1.34 mmol) in dry THF (1.5
ml) 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 (69.0 mg, 134
pmol), nickel acetylacetonate (3.44 mg, 13.4 umol) and tetrabutylammonium iodide
(149 mg, 402 pmol) in THF (4 ml) 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

compound.
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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

From the compound of step 1 (17 mg, 31 umol), 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

'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), 7.29-7.33
(m, 3H), 7.50-7.55 (m, 3H), 7.63 (d, 1H), 8.81 (br d, 2H)

Example 20
[2-(3-Fluoro-2-methyl-benzyl)-5-hydroxy-1-phenyl-1H-indol-3-yl]-piperazin-1-yl-

methanone

A solution of boron tribromide (87.5 pul, 87.5 pmol, 1 M in DCM) was added dropwise
at -78 °C to a solution of the compound of example 13 (25.0 mg, 43.7 pmol) in DCM
(1 ml). The cooling bath was removed and the mixture was stirred at room
temperature overnight. The solvent was evaporated and the resulting solid was
purified by preparative HPLC. The eluate was lyophilized overnight to give the title
compound in the form of the [2-(3-fluoro-2-methyl-benzyl)-5-hydroxy-1-phenyl-1H-
indol-3-yl}-piperazin-1-yl-methanone trifluoroacetic acid salt. Yield: 9 mg.
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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
(brs, 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, 3H), 8.81 (br d, 2H), 9.10 (s, 1H)

Example 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 pl, 153 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 umol) 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, 163 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 dissolved in a small quantity of MOH, mixed
with hydrochloric acid (0.1 M) and lyophilized overnight to 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-yl}-piperazin-1-yl-methanone hydrochloride.

LC/MS (method LC3): m/z = 461.19; Rt = 1.46 min
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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
(br s, 2H), 4.06 (s, 2H), 6.31 (d, 1H), 6.61 (d, 1H); 6.72 (dd, 1H), 6.89 (t, 1H), 6.98 (q,
1H), 7.28-7.32 (m, 4H), 7.38 (d, 1H), 9.12 (br s, 2H), 9.21 (s, 1H)

Example 22
[1-Cyclohex-2-enyl-2-(5-fluoro-2-methyl-phenoxy)-1H-indol-3-yl]-piperazin-1-yl-

methanone

o O
L

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
ml) was added sodium hydride (468 mg, 11.7 mmol, 60 % dispersion in mineral oil).
Under an argon atmosphere, the suspension was stirred at 40 °C for 20 min and then
allowed 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
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
were obtained.

LC/MS (method LC4): m/z = 260

Step 2: 2-Chloro-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

analogously as described in example 7, step 3. Yield: 1.61 g of crude product.
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LC/MS (method LC4): m/z = 276

Step 3: 4-(2-Chloro-1-cyclohex-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 tert-butyl ester

From the compound of step 3 (170 mg, 1.35 mmol), the title 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): m/z = 534

Step 5: [1-Cyclohex-2-enyl-2-(5-fluoro-2-methyl-phenoxy)-1H-indol-3-yl]-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 dissolved in a small quantity of MOH, mixed
with hydrochloric acid (0.1 M) and lyophilized overnight. 24.0 mg of the title
compound were obtained 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): m/z = 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 (d,
1H), 6.93-5.97 (m, 1H), 6.66 (dd, 1H), 6.89 (dt, 1H), 7.16-7.22 (m, 2H), 7.33 (t, 1H),
7.53-7.59 (m, 2H), 9.04 (br d, 2H)

Example 23
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[1-Cyclohexyl-2-(5-fluoro-2-methyl-phenoxy)- 1H-indol-3-yl]-piperazin-1-yl-methanone

o O
o

Step 1: 4-[1-Cyclohexyl-2-(5-fluoro-2-methyl-phenoxy)-1H-indole-3-carbonyl}-
piperazine-1-carboxylic acid tert-butyl ester

The compound of example 22, step 4 (66.0 mg, 124 umol) was dissolved in ethanol
(6 ml), 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 title compound.

LC/MS (method LC4): m/z = 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 pmol) 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-methyl-
phenoxy)-1H-indol-3-yl}-piperazin-1-yl-methanone hydrochloride.

LC/MS (method LC6): m/z = 435.23; Rt = 3.04 min

'H-NMR (400 MH2): & (ppm) = 1.22 (br t, 1H), 1.40 (br q, 2H), 1.66 (br d, 1H), 1.83
(brt, 4H), 2.07 (br q, 2H), 2.36 (s, 3H), 2.92 (br s, 4H), 3.58 (br s, 4H), 4.34-4.41 (m,
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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
(3-Hydroxymethyl-piperazin-1-yl)-(2-phenoxy-1-phenyl-1H-indol-3-yl)-methanone

OH
Q /—(
N NH
___/
O
Ejo

Step 1: 4-(2-Phenoxy-1-phenyl-1H-indole-3-carbonyl)-piperazine-1,2-dicarboxylic
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

Step 2: (3-Hydroxymethyl-piperazin-1-yl)-(2-phenoxy-1-phenyl-1H-indol-3-yl)-
methanone

The compound of step 1 (100 mg, 0.18 mmol) was dissolved in THF (3.6 ml), lithium
borohydride (11.8 mg, 0.54 mmol) was added, and the reaction was stirred at room
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
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
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lyophilized overnight, the residue dissolved in a small quantity of 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-hydroxymethyl-piperazin-1-yl)-(2-phenoxy-1-phenyl-1H-
indol-3-yl)-methanone hydrochloride.

LC/MS (method LC5): m/z = 427.19; Rt = 1.92 min

'"H-NMR: & (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)

Example 25
[2-(3-Fluoro-2-methyl-benzyl)-6-(2-hydroxy-ethoxy)-1-phenyl-1H-indol-3-yl]-piperazin-

1-yl-methanone

Step 1: 4-[6-(2-Benzyloxy-ethoxy)-2-(3-fluoro-2-methyl-benzyl)-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 2-bromo-ethyl ether. Yield: 26 mg.

LC/MS (method LC4): m/z =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 umol) was dissolved in ethanol (5 ml), palladium
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 mixture was
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Iyophllmwplgﬁhé—]mg %@ﬁwtlelcognpqqqd were gbptained 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

Example 26
2-(5-Fluoro-2-methyl-phenoxy)-1-phenyl-3-(piperazine-1-carbonyl)-1H-indole-6-

carbonitrile

Waoas,
&P

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
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
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.
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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

A mixture of the compound of step 2 (350 mg, 0.58 mmol), zinc cyanide (135 mg,
1.15 mmol) and tetrakis(triphenylphosphin)palladium(0) (133 mg, 0.12 mmol) in DMF
(8 ml) was heated to 80 °C for 1 h. After cooling 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 sodium sulfate, filtered and
concentrated. 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

'H-NMR: & (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, 1H), 7.50-7.64 (m, 7H), 7.72 (m, 1H)

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 ml), TFA (2 mi)
was added, and the mixture was stirred at room temperature for 1 h. The solvents
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-fluoro-2-methyl-phenoxy)-1-phenyl-3-(piperazine-1-
carbonyl)-1H-indole-6-carbonitrile hydrochloride.

LC/MS (method LC8): m/z = 454.18; Rt = 2.73 min

'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, 6H), 7.80 (m, 1H)

Example 27
2-(5-Fluoro-2-methyl-phenoxy)-1-phenyl-3-(piperazine-1-carbonyl)-1H-indole-6-

carboxylic acid methyl ester
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Step 1: 3-(4-tert-Butoxycarbonyl-piperazine-1-carbonyl)-2-(5-fluoro-2-methyl-
phenoxy)-1-phenyl- 1H-indole-6-carboxylic acid methyl ester

A mixture of the compound of example 26, step 2, (100 mg, 0.16 mmol),
triethylamine (166 mg, 1.6 mmol), 1,3-bis(diphenylphosphino)propane (7.4 mg, 18
pmol) and palladium(ll) acetate (3.7 mg, 16 ymol) in DMF (8 ml) and MOH (2 ml) was
heated to 120 °C for 2 h under an atmosphere of carbon monoxide. After cooling to
room temperature, the mixture was partitioned between water and EA. The aqueous
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 title compound were obtained.

LC/MS (method LC4): m/z = 588

Step 2: 2-(5-Fluoro-2-methyl-phenoxy)-1-phenyl-3-(piperazine-1-carbonyl)-1H-indole-
6-carboxylic acid methyl ester

From the compound of step 1 (10 mg, 17 umol), 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-phenyl-3-(piperazine-1-carbonyl)-1H-indole-6-carboxylic
acid methyl ester hydrochloride. Yield: 8.8 mg.

LC/MS (method LC7): m/z = 487.19; Rt = 1.50 min

'H-NMR: & (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)
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Example 28
2-(5-Fluoro-2-methyl-phenoxy)-1-phenyl-3-(piperazine-1-carbonyl)-1H-indole-6-

carboxylic acid

o O
50

The compound of example 27, step 1 (18 mg, 30.6 ymol) was dissolved in MOH

(1 ml), a 2 N sodium hydroxide solution ( 300 ul) 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 chloride. 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-carboxylic acid hydrochloride.

LC/MS (method LC4): m/z = 474.20; Rt = 1.11 min

'"H-NMR: & (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 (5H), 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)-1H-indole-5-
carboxylic acid amide
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A mixture of 4-[5-cyano-2-(5-fluoro-2-methyl-phenoxy)-1-phenyl-1H-indole-3-

100

carbonyl]-piperazine-1-carboxylic acid tert-butyl ester (70 mg, 0.126 mmol),
acetamide (31.5 mg, 0.53 mmol) and palladium(ll) chloride (2.2 mg, 13 ymol) in THF
(4 ml) and water (1.4 ml) 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 eluate was lyophilized overnight. The residue was dissolved in a small
quantity of MOH, mixed with hydrochloric acid (0.1 M) and lyophilized overnight. 13.5
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-5-carboxylic acid amide
hydrochloride. |
LC/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)

Example 30
[2-(5-Fluoro-2-methyl-phenoxy)-1-phenyl-3-(piperazine-1-carbonyl)-1H-indol-6-yloxy]-

acetic acid
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Step 1: 4-[6-tert-Butoxycarbonylmethoxy-2-(5-fluoro-2-methyl-phenoxy)-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 tert-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-
6-yloxy]- acetic acid

The compound of step 1 (88 mg, 133 ymol) 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 was dissolved in a small quantity of
MOH, mixed with hydrochloric acid (0.1 M) and lyophilized overnight. 45 mg of the
titte compound were obtained in the form of the [2-(5-fluoro-2-methyl-phenoxy)-1-
phenyl-3-(piperazine-1-carbonyl)-1H-indol-6-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,
2H), 6.79 (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-methyl-phenoxy)-6-methanesulfonyl-1-phenyl-1H-indol-3-yl]-piperazin-
1-yl-methanone
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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
to 3, starting with 6-methanesulfonyl-1H-indole.

LC/MS (method LC4): m/z = 472; Rt = 1.40 min

Step 2: [2-(5-Fluoro-2-methyl-phenoxy)-6-methanesulfonyl-1-phenyl-1H-indol-3-yl]-
piperazin-1-yl- methanone

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): m/z = 424

Step 3: 2-(5-Fluoro-2-methyl-phenoxy)-6-methanesulfonyl-1-phenyl-1H-indole-3-
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

Step 4: 4-[2-(5-Fluoro-2-methyl-phenoxy)-6-methanesulfonyl-1-phenyl-1H-indole-3-
carbonyl]- piperazine-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
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1.49 427.19 LC2 94 0 2-net hyl - phenyl pyridin-3-yl 1.15
412.19 LC2 (1) 95 0 phenyl pyridin-3-y1 1.07
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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 pumol), 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)-6-methanesulfonyl-1-phenyl-1H-indol-3-yl]-piperazin-1-
yl-methanone hydrochloride. Yield: 9 mg.

LC/MS (method LC7): m/z = 507.16; Rt = 2.55 min

'H-NMR: & (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,
1H)

Example 32
[1-Cyclohexyl-2-(3-fluoro-2-methyl-benzyl)-1H-indol-3-yl]-piperazin-1-yl-methanone

Step 1: 4-[1-Cyclohex-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, (90.0 mg, 203 umol), the title compound
was prepared analogously as described in example 13, step 6. Yield: 100 mg.
LC/MS (method LC4): m/z = 532

Step 2: [1-Cyclohexyl-2-(3-fluoro-2-methyl-benzyl)-1H-indol-3-yl]-piperazin-1-yl-
methanone
From the compound of step 1 (90.0 mg, 169 pmol), the title compound was prepared

analogously as described in example 23, steps 1 and 2, and obtained in the form of
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96 0 2-nethyl -phenyl 4-fluoro-phenyl 1.63 429.19 LC2
97 0 2-nethyl -phenyl 2-(3-nethoxy- propoxy)-phenyl

WQ2@9/04863 25 LC2 98 0 phenyl 2-(3-nethoxy- PCT/EP2009/000281
propoxy) - phenyl 1.57 485.23 LC2 99 0O
104

the [1-cyclohexyl-2-(3-fluoro-2-methyl-benzyl)-1H-indol-3-yl]-piperazin-1-yl-
methanone hydrochloride. 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,
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
[2-(3-Fluoro-2-methyl-benzyl)-1-(tetrahydro-2H-pyran-4-yl)-1H-indol-3-yl]-piperazin-1-

yl-methanone

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 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-chloro-1-(tetrahydro-2H-
pyran-4-yl)-1H-indole-3-carbaldehyde by preparative HPLC, and obtained in the form
of the [2-(3-fluoro-2-methyl-benzyl)-1-(tetrahydro-2H-pyran-4-yl)-1H-indol-3-yl]-
piperazin-1-yl-methanone trifluoroacetic acid salt.

LC/MS (method LC8): m/z = 435.23; Rt = 2.65 min

Example 34
[1-Cyclopentyl-2-(3-fluoro-2-methyl-benzyl)-1H-indol-3-yl]-piperazin-1-yl-methanone
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3-fluoro-phenyl phenyl 1.47 431.15 LC1 101 S

wQ@2Gdber1e3 phenyl phenyl 1.41 431.15 LC1 102 O PCT/EP2009/000281
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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 iodocyclopentane in the presence of potassium carbonate as a base in DMF at
100 °C for 2 h and purification of the obtained 2-chloro-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 = 419.24; Rt = 2.94 min

Analogously as described in the examples above, the compounds of the formula 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-(R%’-oxy)-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 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 CHa, allowing for modifications due to the rules of nomenclature such as the

designation of the group R?°-methyl as benzyl group, for example.




0 2-fluoro-phenyl 2-(3-nethoxy- propoxy)-phenyl

504.20 LC4 104 O 2-net hyl -phenyl pyridin-2-yl1 1.23
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Table 1. Example compounds of the formula Id

1.36

WD 2009/ 095163PCT/ EP200B¢ D0R284/000281

(2) phenyl

Ex- |A |R® R% Substituents |Rt |MS LC/MS
ample R* and their [(min) [(m/z) method
no. positions

35 O |phenyl phenyl |6-chloro 147 |431.14 |LCA
(1)

36 O |2-methyl-phenyl phenyl |6-methoxy 1.36 |441.21 |LCA
(1)

37 O |5-fluoro-2-methyl- |phenyl |6-methoxy 1.40 [459.20 |LC1
(1) phenyl

38 O |3-fluoro-2-methyl- |phenyl |6-methoxy 1.40 [459.20 |LCA1
(1) phenyl

39 CH; | 3-fluoro-2-methyl- |phenyl |7-fluoro 1.65 (44520 |[LC2
1) phenyl

40 CH; | 3-fluoro-2-methyl- |phenyl |6-methoxy 1.63 [|457.22 |LC2
(1) phenyl

41 O  |3-fluoro-2-methyl- |phenyl |7-fluoro 1.63 |447.18 |LC2
(1) phenyl

42 O  |5-fluoro-2-methyl- |phenyl |7-fluoro 1.63 |447.18 |LC2
1) phenyl

43 O |3-fluoro-2-methyl- |phenyl |5-methoxy 1.62 [459.20 |LC2
(1) phenyl

44 O |5-fluoro-2-methyl- |phenyl |5-methoxy 1.43 (459.20 |LC1
(1) phenyl

45 CH; |3-fluoro-2-methyl- |phenyl |5-hydroxy 1.34 |443.20 |LCA1




R R (mn) M5 (mz) LCM nethod 105 0 phenyl
pyridin-2-y1l 1.20 398.17 LCl (1)

106 O

WQ2@9951b3ior o- phenyl phenyl 1.38 433.16 LCl 10FCTOEP2009/000281
107

Ex- |A |R® R Substituents Rt |MS LC/MS
ample R* and their |(min) |(m/z)  |method
no. positions
46 O  |5-fluoro-2-methyl- |4-fluoro- |6-methoxy 1.42 |477.19 |LC1
(1) phenyl phenyl
47 O  |3-fluoro-2-methyl- |4-fluoro- |6-methoxy 143 [477.19 |[LC1
(1) phenyl phenyl
48 O  |5-fluoro-2-methyl- |4-fluoro- |6-hydroxy 1.48 |463.17 |[LC3
(2) phenyl phenyl
49 CH; |3-fluoro-2-methyl- |phenyl |5-hydroxy 1.35 |443.20 |LC1
(2) phenyl
50 CH; |3-fluoro-2-methyl- |phenyl |[6-hydroxy 1.29 |443.20 |LC1
(2) phenyl
51 O  |5-fluoro-2-methyl- |phenyl |5-hydroxy 1.32 |445.18 |LCA1
(2) phenyl
52 O  |5-fluoro-2-methyl- |phenyl |[5,6-dimethoxy [1.38 (489.21 |[LC1
(1) phenyl
53 O  |5-fluoro-2-methyl- |phenyl |5-bromo 1.50 |507.10 |LCA1
(2) phenyl
54 O |5-fluoro-2-methyl- |phenyl |6-methoxy 140 |459.20 |LC1
(2) phenyl
55 CH; | 3-fluoro-2-methyl- |phenyl [4-methyl, 146 |471.23 |LC1
(2) phenyl 5-methoxy
56 CH; | 3-fluoro-2-methyl- |phenyl |[4-methyl, 1.31 [457.22 |LC1
(2) phenyl 5-hydroxy
57 CH; | 3-fluoro-2-methyl- |phenyl |6-(2-phenoxy- [1.64 [563.26 |LC1
(2) phenyl ethoxy)




2, 5-di fl uor o- phenyl

2-net hyl - phenyl
WG2§00091163 2- et hyl - phenyl

phenyl

phenyl

1.38 433.16 LC1 108 S

1.42 427.17 LC1 109 O
t hi ophen-3-yl 1.41 4BGI/LA2009100281

110 0 3,5-difluoro-2-nethyl- phenyl phenyl 1.47 447.18
LC1 111 108

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 3.09 [507.10 |LC6
(2) phenyl
59 O | 5-fluoro-methyl- phenyl |5-cyano 276 |454.18 |LCS8
(2) pheny
60 CH; |2-chloro-6-fluoro-  |phenyl |5-hydroxy 260 |463.15 |LC5
(1) phenyl
61 CHz | 2-fluoro-6-methyl- |phenyl [5-hydroxy 2.60 (443.20 |LC5
(1) phenyl
62 CH; | 3-fluoro-2-methyl- |phenyl |5-hydroxy, 3.19 |5665.25 |LC5
(1) phenyl 6-(3-fluoro-2-

methyl-benzyl)
63 CH; |3-fluoro-2-methyl- |phenyl |[6-methanesul- [1.13 [506.20 |LC4
(2) phenyl fony
64 O  |5-fluoro-2-methyl- |phenyl |5-hydroxy, 278 |479.14 |LC5
(1) phenyl 6-chloro
65 O  |5-fluoro-2-methyl- |phenyl (6-carbamoyl |2.54 [(472.19 |LC6
(2) phenyl
66 O |5-fluoro-2-methyl- |phenyl |6-(2-dimethyl- |2.40 [516.25 |LC6
(3) phenyl amino-ethoxy)
67 CH; |2-chloro-6-methyl- |[phenyl |5-hydroxy 2.90 1459.17 |LCS8
(1) phenyl
68 O |2,6-dimethyl-phenyl |phenyl [5-hydroxy, 3.70 (47517 |LC9
(1) 6-chloro
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0 3-fluoro-2-nethyl-phenyl 6-nethoxy-pyridin- 1.37
460.19 LC1L (1) 3-yl 112 0
W®G2G0p09F7163 2- et hyl - phenyl 6- net hoxy- pyri di n- 1PGBEP2009/000281
460.19 LCL (1) 3-y1l
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Ex- R% R Substituents |Rt  |MS LC/MS
ample R* and their [(min) [(m/z)  |method
no. positions
69 5-fluoro-2-methyl- |phenyl |6-carboxy 265 (473.18 |LC6
(1) phenyl
70 3-fluoro-2,6- phenyl |6-hydroxy 277 |459.20 |[LCS8
(1) 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

listed 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)-

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-yl]-piperazin-1-yl-methanone in case the group A is CH,,

allowing for modifications due to the rules of nomenclature such as the designation of

the group R%-methyl as benzyl group, for example.

N
__/
\ A
N
| 30 \Rzo




113 CH2 2-net hyl - phenyl

1.62 501. 24

Table 2. Example compounds of the formula le

3-

t hi ophen-3-y1 1.42 415.17 LC1
114 CH2 3-fluoro-2-nethyl-phenyl
wa22@%o486 21 LC1 (1)
3-fl uoro- 2- net hyl - phenyl

yl

110

115 CH2
2- (2- met hoxy-

6- met hoxy- pyri di n-

et hoxy) - phenyl

PCT/EP2009/000281

Exam-|A  [R* R% Rt [MS LC/MS
ple (min) |(M/z) method
no.

71 O |3-methyl-phenyl phenyl 1.37 (41119 |LC1
72 O |3-fluoro-phenyl phenyl 1.35 (41517 |LC1
73 O |4-fluoro-phenyl phenyl 1.35 (41517 |LCA1
74 O |2-fluoro-phenyl phenyl 1.35 |415.17 |LCA
75 CH: |phenyl phenyl 1.53 |395.20 |LC2
76 O |2-ethyl-phenyl phenyl 1.70 |[425.21 |LC2
77 O |2-isopropyl-phenyl phenyl 1.50 [439.23 |LC1
78 O |2-methoxy-phenyl phenyl 1.32 1427.19 |LC1
79 O [2,6-dimethyl-phenyl phenyl 142 (42521 |LC2
80 O |2-chloro-phenyl phenyl 1.31 [431.14 |LC1
81 CH: | 2-methyl-phenyl phenyl 1.24 1410.25 |LC4
82 CH; | 2-fluoro-phenyl phenyl 1.23 |414.20 |LC4
83 CH; | 3-methyl-phenyl phenyl 140 [409.22 |LC1
84 O | 3-trifluoromethyl-phenyl |phenyl 1.57 [465.17 |LC3
85 3-chloro-phenyl phenyl 1.24 143220 |LC4
86 S |phenyl phenyl 1.35 [413.16 |LCA1
87 CH; | 2,6-difluoro-phenyl phenyl 1.37 |431.18 |LCA1
88 CH; | 2-chloro-phenyl phenyl 141 [429.16 |LC1
89 O |phenyl 3-(3-methoxy- 1.60 [485.23 |LC2

propoxy)-phenyl




LC2 116 CH2 3-fl uoro-2-nethyl - phenyl

6- hydr oxy- pyri di n-
WG 2d0b0er1e3 2- met hyl - phenyl
LC1 118 O 5-fl uoro-2-nethyl - phenyl

1.03 444.20 LC2 (2)
3- met hoxy- phenyl

3-yl

117 O

1. 3eCHBP2009000281
3- hydr oxy- phenyl

1.00 111

Exam-[A |R%® R Rt |MS LC/MS

ple (min) |(m/z) method

no.

90 O |2-methyl-phenyl 3-(3-methoxy- 1.65 [499.25 |LC2
propoxy)-phenyl

91 O |phenyl 4-fluoro-phenyl 1.83 [41517 |LC2

92 O |2-methyl-phenyl 2-methoxy-phenyl (1.55 [441.21 [LC2

93 O |phenyl 2-methoxy-phenyl (1.49 (427.19 |[LC2

94 O |2-methyl-phenyl pyridin-3-yl 1.15 (41219 |LC2

(1)

95 O |phenyl pyridin-3-yl 1.07 (398.17 |LC2

(1)

96 2-methyl-phenyl 4-fluoro-phenyl 1.63 [429.19 |LC2

97 O |2-methyl-phenyl 2-(3-methoxy- 1.60 [499.25 |LC2
propoxy)-phenyl

98 O |phenyl 2-(3-methoxy- 1.57 |485.23 |LC2
propoxy)-phenyl

99 O |3-fluoro-2-methyl-phenyl |phenyl 144 142919 |LC1

100 |S |3-fluoro-phenyl phenyl 147 |(431.15 |LC1

101 |S |2-fluoro-phenyl phenyl 1.41 |431.15 |LCA1

102 |O |2-fluoro-6-methyl-phenyl |phenyl 148 |429.19 |LCA1

103 |(O |2-fluoro-phenyl 2-(3-methoxy- 1.36 |504.20 |LC4
propoxy)-phenyl

104 |O |2-methyl-phenyl pyridin-2-yl 1.23 [412.19 (LC1

(1)




446.18 LC1 119 O 5-fluoro-2-nethyl - phenyl

4- met hyl - phenyl

3.01 443.20 LC6 WO

WQO®90P86363PCT/ EP2009/ 000281 113 Exam A R2 RBCREPNB/000281

LC/ MS pie no. (mn) (mMz) nethod
112
Exam-|A |R%® R Rt [MS LC/MS
ple (min) |(m/z) method
no.
105 [O |[phenyl pyridin-2-yl 1.20 |398.17 |LCA1
(1)
106 |O |2,3-difluoro-phenyl phenyl 1.38 |433.16 |LCA1
107 |O |2,5-difluoro-phenyl phenyl 1.38 |433.16 |LCH1
108 |S [2-methyl-phenyl phenyl 1.42 142717 |LC1
109 |O |5-fluoro-2-methyl-phenyl |thiophen-3-yl 1.41 [435.14 |LC1
110 |O |3,5-difluoro-2-methyl- phenyl 147 |447.18 |LCA
phenyl
111 |O |3-fluoro-2-methyl-phenyl |6-methoxy-pyridin-|1.37 (460.19 |LC1
@) 3-yl
112 |O |5-fluoro-2-methyl-phenyl |6-methoxy-pyridin-|{1.39 [460.19 |[LC1
(1) 3-yl
113 |CH; |2-methyl-phenyl thiophen-3-yl 142 (41517 |LCA1
114 |CH; |3-fluoro-2-methyl-phenyl |6-methoxy-pyridin- |1.37 |458.21 |LC1
(1) 3-yl
115 |CHj; | 3-fluoro-2-methyl-phenyl |2-(2-methoxy- 1.62 (501.24 |LC2
ethoxy)-phenyl
116 |CH; |3-fluoro-2-methyl-phenyl |6-hydroxy-pyridin- |{1.03 [444.20 (LC2
(2) 3yl
117 |O |5-fluoro-2-methyl-phenyl |3-methoxy-phenyl |1.32 (460.19 |LC1
118 5-fluoro-2-methyl-phenyl |3-hydroxy-phenyl [{1.00 [446.18 |[LC1
119 5-fluoro-2-methyl-phenyl |4-methyl-phenyl [3.01 |443.20 |LC6
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122 0 2,6-d inethyl-phenyl cyclopentyl 2.96 417.24 LC8

(1) otained in the formofqg3he bis(trifluoroacetic

acid salt) (2) Qotained in the formof the

trifluoroacetic acid salt; from 6-nethoxy-pyridine-3-
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120 ﬁph%nmafo-lzn@iﬁwdhédw I fedahyaro 2h- RLOO2 et heqwnsz  |LCs
pyran-4-yl

121 |O |5-fluoro-2-methyl-phenyl |cyclopentyl 296 (42122 |LC8

122 |0 [2,6-dimethyl-phenyl cyclopentyl 296 |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-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 trifluoroacetic acid
salt or hydrochloride, respectively. The compounds can be named as [2-phenoxy-1-
phenyl-1H-indol-3-yl]-R'®-methanone.

10

O
R0



Tabl e 3. Exanpl e conpounds of the fornmula If Exam pie
no. RIO Rt (mn) M5 (nfz) LC/MS nmethod 123

W@2000098163 pi perazin-1-yl 1.36 411.19 LCL (1) PCT/ER%09/000281
3,3-d inmethyl-piperazin-1-yl 2.00 425.21 LC5 (1)

114

Table 3. Example compounds of the formula If

Exam- |R'%® Rt MS LC/MS

ple no. (min) [(m/z) method

123  |3-methyl-piperazin-1-yl 1.36 411.19 LC1
(1)
124 | 3,3-dimethyl-piperazin-1-yl (2.00 425.21 LCS
(1)
125 3-butyl-piperazin-1-yl 2.15 453.24 LCS
(2)
126 |2-benzyl-piperazin-1-yl 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-hydroxy-1-phenyl-1H-indol-3-yl]-((S)-3-

methyl-piperazin-1-yl)-methanone

ol
<3

The title compound was prepared analogously as described in the examples above
and obtained in the form of the [6-chloro-2-(5-fluoro-2-methyl-phenoxy)-5-hydroxy-1-
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125 3-butyl -pi perazin-1-y1 2.15 453.24 LC5 (2) 126

2-benzyl - pi perazin-1-yl 3.12 487.23 LC8 (1) (1)
wW@RGaya i n the formof the trifluoroacetic arCTEBWN/000281

(2) Cbtained in the formof the hydrochloride 5

Exanpl e 127 115

[ 6- Chl oro- 2- (5-fl uoro- 2- net hyl - phenoxy) - 5- hydr oxy- 1- ph

enyl- 1H i ndol-3-y1]-((S)- 3-

phenyﬂ‘flt-ltmlj6I95-%-r(?§)l-§-_r%é%%/?—b{B%trggﬂpﬂsl)-lrgethanone trifluoroacetic acid salt.
LC/MS (method LC6): m/z = 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; Dabcyl means the 4-(4-dimethylamino-phenylazo)-benzoyl 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/ml bovine serum albumin. The
increase in fluorescence, which is due to fluorescence resonance energy transfer,
was recorded at an excitation wavelength of 330 nm and an emission wavelength of
485 nm in a microplate spectrofluorometer. Inhibitory concentrations 1Cs, 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 ICsg value of less than about 10 micromol/l (10 uM).
Representative ICsq values, which were determined with the compounds in the form

of the obtained salt indicated in the examples above, are listed in table 4.
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B) Inhibition of renin in human plasma

renin

h pharmacologi cal

test A except that human reconbi nant

The renin-inhibiting activity of compounds of the invention was also demonstrated in
an in 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-lle-His-Pro-Phe-His-Leu-
Val-lle-His-Thr-EDANS at a concentration of 25 yM for 30 min at 37 °C and 30 min at
room temperature in human plasma (Innovative Research, pooled normal human

plasma collected on EDTA K3 as an anticoagulant, no. IPLA-5).
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at a concentration of 30 nMwas incubated with the
test conmpounds at various concentrations and the
WO bwondgehi ¢ substrate PCT/EP2009/000281
Dabcyl -y- Abu-11 e-Hi s- Pro-Phe-Hi s-LeuVal -11e-His-Thr-ED
ANS at a concentration of g2pypMfor 30 min at 37 C and
30 mn at 10roomtenperature in human plasma
(I nnovati ve Research, pool ed normal human pl asna
ol lected on TA K3 as an anticoagul ant, no. |PLA-5).
C) Ant{PSHEYFHEFANIBET) EP2009/ 000281 117 Q)
The inANd BNRAfPeRRMIsKR Ativity Idf ompdunds\df tRe Wnﬁbﬁ@im' ve
activity of conpounds”of the invention can

demonstnated in dewhly |trran§gablqmtqeameagemr©smngémihé\m ey agd

angiotgfiifindeTBARES Ty FafREnmRG M BT IVEAER a1 . Gin fpvest. 97

(1996)' no&®iR. B7DA(iE886 bt aILO&7c:||rR|nhesthgl($§97|) qtzsel J.Ldavoie et al.,
| nvest . 1258; J. L. Lavoie et a

Acta Phys@l. SRR 51 (BD8AK 5791 auatahly bydneedigistiains agying the
humarpf Wkﬁﬂﬁgéﬁébgﬁ tlﬁ% gﬁ{salﬂﬁ%g@&e{%@d;bg eﬁéﬁséér?en?‘g&%ectlvely)

Bneflyr m&hmtbsﬂﬂia/énelﬁllpeééswrelm fitdelys miowitig mlaee dTgkReAhAgT mice is
ressure in freely noving male dTg hRenhAqT mce is

deterniiaed PiteleEay MOrHARR.F Grois BHIPRRS, e CAlREET o Aggelio

varsf GO PR R0 PSP AR e ot gy o
dTghR@nhAIgST mfcﬁedrmeaﬂmgfem cAnioTale areakept ore s 12 hAghttddaEk cycle
t on a have free,

ht /dark cycle
and hae s BeeriRdORA AnFaF e AREEsTe Weckidyap e aTion arterial
pressuré ihAtheaM f426 afé nYMeTed Bvands el dsthBiich Wé%a@éﬁhb%ﬁfés
over 24 h to establish the baseline val ues.
Then aniinaid receinecoradly by gavageyeithey s daily Hese oh thejtaslt goopoeind in

t.he t d 15v I f t al nt
venicld(wagF soREing RRark o BenIraAcss aptD £ e BF Fipes iy or. as a
controRSeRickOBhlyO Hemtﬁﬂ/n@hﬂc ?@'rdmetéﬁ‘glé%! Pe¢breled &.foﬂﬂﬁh@ﬁgy dbfan
recorded continuously for an additional 24 h and

additiopak24ril andbenaximalenean astasiad gressusadaweringeffeetanchduration of
antlhyéjérﬁeé;rilél\g%]?gﬁv@@rsgeggﬁb@Q@'(ﬁf‘ea?féﬁgﬁé%)rgé&r & _E;fa%}cg%dpressure

+ 1/3 - ((systolid presgufs s diadtolichirestole)y. Qurapsurds are Serepnedds various
are screened at various 20 doses such as 3 /kg body

doses \ﬁ/é?'@ﬁﬁ Smg/ k_Q)b%Y KE! SHBGV‘Q/\EQ QTﬁ/k%é’P Mél‘{ﬁ'ghtvﬂ?f ay.
2009/ 095163PCT/ EP2009/ 000281 118 O ai ns 1. A
conpound of the fornmula I, in any of its
stereoisoneric forms or a mxture of stereoisoneric
forms in any ratio, or a physiologically acceptable
salt thereof, or a 5physiologically acceptable solvate
of any of them wherein 10A is chosen fromO, S,
N((CLl-C4)-al kyl) and C(Ra)2; Ra is chosen from
hydr ogen, fluorine and (Cl-C4)-al kyl, wherein the two
groups Ra are independent of each other and can be
identical or different, or the two groups Ra together
are a divalent (C2-C8)-al kyl group
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R is chosen from hydrogen, fluorine, (Cl-C4)-alkyl,
hydr oxy- (C -C4) -al kyl -, (G -C4)-
W@RMWYH099063 C1- C4) - al kyl -, phenyl - (Cl1- C4) - al kyl - PCT/EP2009/000281
het eroaryl- (G -C4)-al kyl -, (Cl-C4)-al kyl - OCO- CuH2u- ,
R1- NH- CO- CuH2u- and (G -04?1gl kyl -0-, wherein all
groups R are independent of each other and can be
identical or different; RL is chosen from hydrogen,
. (C1-A)-al kyl, hydroxy-(G -C4)-al kyl - and
Claimypn co (G ¢c4) - al kyl - : Rl i s chosen from hydrogen,
(C -C8)-al kyl -O-00- and (C3-C7)-cycl oal kyl -CvH2, -0- 25
CO; WD 2009/ 095163PCT/ EP2009/ 000281 119 R2 i s chosen
1. A campeundh efithe fonmutect, én aay of itmteneoéaomefﬁn fomml ory@a mixture of

stereofiidrid (SR BndagHor R PRub EEHcATD actppffile 86 Mereof, or a

hysiol )@ddeptatife (v@lesﬂ)a lof yher®( 0) M+, hydroxy and
PrySt c%%ag]ﬂ' 5R3¥)|1 ehosen frorr:?(cs eC7§-cyc| oal kyl ,

(C6- C7) -cycl oal kenyl, tetrahydropyranyl, phenyl and
heteroaryl, wherein choal kyl and cycloalkenyl are
optionally substituteg /by one or nore identical or
di fferent substQtuentgLhosen from fluorine,
(Cls.CA) - al kyl dro apdo phenyl and het eroaryl
4R e 3 | i U 3‘b§gone or nore identical or
di ffer ;s bs i tuent hosen fron1malogen,

-C -RlocycloalkyI-C,HZV-,

hydr oxy- (Cl ,
(Cl-C4) -al ky?6 R?C6) - al kyl -, (C3-C7)-
cycl oal kyl - 12 -0-(CL1-Co) - al kyl -,
(C1-A4)-al kyI -CO NH- ( C1- C6) - al kyl -, hydroxy, (Ci1-
C6) - al kyl -0, (C3-C7)-cycloal kyl -C, 1-12"-0-,
whereinydr oxy- (G - C6) - al kyl -0-, (Cl-C4)-al kyl -

, Cl- - | -0-, a
Al chosIER By MMy CRE AN 208 SR8 - al ky! - -
(Cl1l-C4) - al kyl - CO- NH( C1- C6) - al kyl -0-,
(C1-C6)-al kyl -S(0)m and cyano; 15 R4 is chosen from
% is chaseqéom bglrogen; ﬂvwhe ad3CCO)-afioll osthérgin manFqups R

are mql%p&pg;g){ %flcﬁa%il?thglr @i()p danh&te ?Jen?’rcgflo#é: i!ferer)t, or t@é two groups R?

| Sliks:y |
togeth%@[ecéhj\?;égr C? ﬁgm'@ﬁg oﬂf%/Cl c4) - al kyl -

phenyl -0-(C, - 4) - al kyl -, heteroaryl-0- (Cl C4) - al kyl -

Ris ctﬁa@é@q@&%d@é] @LP 9%(@j‘)-gg‘})-épémwd6>xy-(c1-c4)-a|ky|- (C1:C4)-

alkyl- &a@pegﬁarkw) pI@é@J(Cq—OﬁJ&Im (h@ter@é}yl*’\lbk-)(mnalkwdr(owh) -alkyl-O-

cycl oal kyl -C

CO-C.remP N OhHet 809 (Er-Calralio-bis YHE(@ AGrOHPR R a5
mdepégxég_ﬁgég/ eéﬁ(é‘ﬁké%lpgyéa&t}e écﬁ(nﬂc_abgr, different;

(C3-C7) -cycl oal kyl -C, H2v- 0- (C1- C4) al kyl - O,

R is RBSEN fam, Aviogen. i Cal-RiHL Bydroxy-(Ci-Ca)-alkyl- and HoN-CO-(Ci-
Co-algh (O -C)-al kyl )N(CL-C) -l kyl - 0-, HO- CO-(C1

YCh)-al kyl -0, (C1- Ca) - al kyl - O 00- ( C1- C4) - al kyl - -,

H2N- 25CO- (CL - C4) -al kyl -O-, (CL - C4)-al kyl - CO- O,

R s éh@' AP EYGEeT (G Ry ROELGT L) cHploaiybC Ha-O-

(Cl C4) - al kyl - S(O)m nitro, am no,

" (C1-C4)-al kyl ami no, di ((Cl-C4)-al kyl)am no,

(Cl-C4)-al kyl -CONH, (C3-C7)-

cycl oal kyl -C, 112, -CO- NH, (Cl1-C4)-al kyl -S(0)2-NH,

HO CO-, (Cl-C4)-al kyl-0O00-, H2N 00-,

((C1-c4)-al kyl)-NH00-, di((C1l-C4)-alkyl)N00-, cyano,
HO S(0) 2-, 30H2N-S(0)2-, ((Cl-C4)-al kyl)-NHS(0)2- and
di ((Cl-C4)-al kyl)N-S(0)2-, wherein all substituents R4
are i ndependent of each other and can be identical or
d| ffer ent; V\D 2009/ 095163PCT/ EP2009/ 000281 120

I Y 1 o

o, o . o o
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is chosen fromO, 1 and 2, wherein all nunbers u are

i ndependent of each other 15and can be identical or
waelpdopessans; is chosen fromO0, 1 and 2, wher ei PCEHEP2009/000281

nunbers v are independent of each other and can be

identical or different; 20ywhgrein all alkyl groups,

i ndependently of each other, are optionally

substituted by one or m)re fluorine atons; wherein

| | | oal k tly..of ,
R™ s hoseiy foBianay! Shadfteratd BeR 266 oPtiaba SchstiiEhibyoone or
more |6éﬁf<%l@ﬂfdlf$é+‘8ﬁf s@wn@é\tgmgenffmmhfaidgyd (‘@1@1)1alkyl (01 Ca)-
- 25al &hetun ess specified ot her w se:

(C1

alkyl-Gxl (Cpﬁe)“@lkyhﬁ Bydraxylangr ey@mo; present in R and R4O
i ndependently of each other, are optionally
substituted by one or nore |dent| cal or different

%is Gh@é‘én trgmt@s (C#)Q?%lba‘lkylmdbatgg@,ibloélﬁénmﬁetﬁww%palrﬁ% phenyl

S(0) 2- and cyano

and hezgwﬁgw%@a@mebz@wbﬁodmsbai@yéa&gpmalys%hstltuted by one
or mogenaéﬁl?éﬂl o?ﬁlff’e V\EHV &@tﬁ%rﬁéfh&sgﬁ ‘fr%% ﬂﬁhﬁnéo ‘ﬁ]agk)é and

osen

hydroxy, aﬁd phetnyhamu héteﬂbatyiharé optmlhailyl Slﬂﬁstmhted rtiwbmenoonmrer
in_any of 5its ség)rem Soneric

identicbpraerent § wzwwhgsea eeilodesee, Korta o
cycloa!)k?i {C9H,,2'h rBngd:fbg% {Cﬁ@ﬁ?ﬁl g% {:2) éﬁl@f e@'f3'-C7)

a physiol og l'y” ac ep le” so vat
cycloatklyb @, Hnh@r (€1 rCHdalk -, Ca<Ley)-dlkyd+rG QN Idg(€n; Cs)- aIkyI hydroxy (Cq-

Ce)- auﬁgﬂp; C@ @' kx@&geg@}m‘v%' IS -Ce)-alkyl-O-, (C1-Ca)-alkyl-O-
(C1-Cs Gilky@@ gﬁw&&&ﬁ{k)ﬁ% JFANEH-CYHIBNO-, (C1-Ca)-alkyl-CO-NH-

ro
(C1-Cs aucyu)ﬁf} *«Cb)- alky@(%-aaid@){am

phenyl - 0- (Cl- C4) - al kyl -0-, 10di ((Ci
-C4)-al kyl )N (C1-C4) - al kyI 0-, HOCO (C1

%is clderafrém ha% en QC @)- ak%y(%%%c*ﬁéalkmvkawhe@yl (C1-Ca)-

al
alkyl-, i‘l@&emﬂwl-é@kdt) gtle Sy ey €61.C g @byt Y Caia ks -(C1-Ca)-alkyl,

d
(Cs- C7F|% elggn ent’Ha’f éhd\ﬁﬁgpnﬁc#ngg?b@é ?g): IWcal et%f'c?arw “O0-(Cx-
Ca)-alkgi-f HE(@AC,)- éﬁgl)Nﬁgcqc(mgcmm GOt 0e- (fGJ,LmLa?lkyl AS 1T piaefl-O-

CO-(C el Blivbo HaN-E 0PI 1 JARU-riiraks. G-ttt QoiEsiG)

cycloa B O e G- Gl e PO P PR SR CAEPRIL R, fydrony-(Co-
N GG B ooce) dimio) GHan (0,-Co

oot U RGBS O SEL s B st

(Cs- C4Z‘~§ﬂ@'| -0-hg0- @@(@amﬁsmwgﬂt (@18134)05|k9!-®f@06@1h09ta|k?90 H,N-

roups Ra together "are a di val ent

CO- (C@Ca&rplkyJ}QR (G- 6hb§H5M| C&Q—h%@@ewlealelﬁa\)HmQ@ , (C4-C4)-

alkyl- l@{)ﬁ’(g@y c?lccﬁéwg lzégic(%?]rgﬁ“?@'é 128 Sikyl-S(0) e, nitro,

amlno(ﬁ@h %%)alﬂ&l&ﬁim@di@@@ﬁlmkyvﬁnlﬁb (¢EH-CO-aiaO- N\Mle(@ -C)-

s R are | ndependent of each other and can

CYC|Oa|kérleﬁt:sza£00NHd; &G1e@érﬂ'kylF§(Q)s Nito d#R-GPorkC1-Ca)-alkyl- 0 ‘co-,

HoN-CEEN(E G E RN ECE i (il ARGNIEO- Bfano, HO-S(0):-

H2N-S(0)2-, ((C1-Ca)-alkyl)-NH-S(O),- and di((C1-Ca)-alkyl)N-S(O),-, wherein all
substituents R*® are independent of each other and can be identical or different;
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WD 2009/ 095163PCT/ EP2009/ 000281 122 R2 is chosen from

phenyl and heteroaryl which are optionally substituted
whgooonesies nore identical or different substitRPEEB2009/000281

chosen from hal ogen, (Cl-C4)-al kyl, (Cl-C4)alkyl-0O,

(C1 -C4)-alkyl-S(0)m, hydgggy and cyano; 5 R3 is

chosen from (C3-C7)-cycl oal kyl, (C5-C7)-cycl oal kenyl ,

t et rahydr opyr anyl, phenyl and heteroaryl, wherein

neterol 493 SPoralE SRS e et AR b Bl
group WI‘ﬁ’c?r?Borfnbﬂgéé |1U2rdr®|deh%al(éﬂ')d|ﬁéﬂéhk nﬁﬁ‘l’wé?éﬁ‘i'fa%s cﬁBQen from N,

and heteroaryl are optionally Substituted
O andoﬁnefvlmrermeree obtheering aitrogen atofisceamcamyiashydrogen @tom or a (Cs-

Cs)- allﬁ)&%?% %FQ e?rﬁﬁger gé@'o%lg?%{ is gq&@ed&g aannkg}/ car%on atom;

(Cl-C4)-al kyl - 0- (C1- C6) - al kyl -0-, (C1-C6)-
al kyl - §( %m and cyano;, R4 is chosen from hal ogen,
m is ctq@pr(@ym k‘l),and Qymgln(qﬂlmqmpe@g myare independent of each other
- 15 C4)-al kyl -, hydroxy, (Cl
and cén% %ﬁg%k%d&ﬁy r ’oxy- (C1-A4) - al kyl -0-,
(Cl C4) - al kyl -0- (C1C4) - al kyl - 0-,
1 4) - al kyl -0-,
nis Ch@ﬁ?(‘éoﬂb@) ?k?lamr"( Cl- C4) - al kyl - 0-,
(Cl-4)al kyl -CO O, (Cl-CA4)-alkyl - NH—COO, HO- 00-,
(C1l-A4) - al kyl -OOO- and H2N-00-, wherein all
p and qu\byhtdhtareﬁndemm af edeh atbemand tare belidentical oadifferant, are

or different; 20 heteroaryl is chosen
°h°se??f8m§ ’E‘gﬁen and pyridinyl: mis chosen fromo, 1

and 2, wherein all nunbers m are independent of each
_other and can be identical or different; 25 nis
u is choRes éien Pohamd 2, winerein alh naumbegs araredndgpendentci@sch other

from erein all nunbers u are independent
and ca&b%ggqptlg?ﬂ%rdlﬁ%e\man be identical or different; WO

2009/ 095163PCT/ EP2009/ 000281 123 v is chosen fromO, 1

and 2; wherein all alkyl groups, independently of each

v is chgsefronaPe @pd Z)rVHFGFf?lfsalb@tJmhﬁf%M a5 indrpandend oé each other
and cdn t?é? é?]‘:t\fzgf(g%g?ﬁ%n\eher ein the cycloal kyl group is

uted by one or nore identical or
d| ffer ent substituents chosen fromfl ouri ne and
al kyl unl ess s eC| fied otherw se; 10wherein

wherelgyall Gk PUYs JndePshaaht of aAdk aer.rare oRtioaalALEREd by
one orthofRAflbriid Slom&" €

wherein all cycloalkyl groups, independently of each other, are optionally substituted
by one or more identical or different substituents chosen from fluorine and (C-Cy)-

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, (C4-C,)-alkyl, (C1-C,4)-alkyl-O-, (C4-C4)-alkyl-S(O),- and cyano.

2. A compound of the formula | as claimed in claim 1, in any of its stereocisomeric

forms or a mixture of stereoisomeric forms in any ratio, or a physiologically
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optionally substituted by one or nore identical of
di fferent substituents chosen from hal ogen,

w@ gboieanl kyl , (Cl-C4)-al kyl -0, (Cl-C4) - al kyPeBEPI0R/000281
and cyano. 5. A compound of the forrmula | as cl ai ned
inclaim4, in any of its gbereoi someric 15forms or a
m xture of stereoisoneric forns in any ratio, or a
physi ol ogi cally acceptable salt thereof, or a

accepfahls sals MhrEst ol B Faipaisay SetepGrlt sdVe darDroLne™,
whereiﬂ“fﬁ‘i’@@%ﬂﬂrﬁ isiéhARpFréheand@®d can be identical or

ferent, are chosen from hydrogen, (Cl-C4)-alkyl,
hydroxy- (G C4) -al kyl -, (Cl1-C4)-al kyl -0-(C1-C4) - al kyl -,

5. A oBBLhG RT3 a3 e aPSY B 2. in anyof
its steretiédraeric fors dr & ARG &f 8ferbbiRohfridlibams imang raliorest a
inclaimb, in any of its stereoisoneric forns or a

physialegicalieacaepiaie sailtdbataaf cor a physiclpdgallyraaceptable sglvate of any
hvsi ol.0G |t~ t 1
of e BRI S T PoSE BB Bo8E) [t ETARYL pREpP st

hydro35(@eCei-alkii2, (C-Ok)ealityl-QHIOE FC)sallo, ibgtablyy (SWHEs)-alkyl-eL,
entical or different_ substituent

Y droR ST e A Qo (o)1= Y PheyL Gl o C dyalkyl-O-,
. - Kl v , . Tr
di((Cr Cb BN AL HOYELRIY - OLaRYPOO (G T alkyl-0-CO-(Cr-

e preparation
Ca)-alkyhOR,(@y-Capalkyl-E 8- (OF-Ca)-alklykNHCBOORe(GIOC )aalkyl-S(O)n-, HO-

c0-, (Eudeaaly DL BAGEGT ikSrafiaminersinals e oo e

indepdHdent®f EQERBtTerariddch K8 ideRiEP K Aflfepént he Tormul a
X1, ~ WD 20097 095163PCT/ EP2009/ 000281 124 RR

XIVXI Il wherein AA R, R20, R30, 11.-.40, n, p and q

are defined as in clai 1 to 6 and additi,onally .
4. A c§nfipfie ghiffe fimifa F ol Himegi abet i mbis ol 6Bk g Ay of
its stefddiddifedi®fdimef orta RiigEiRE 9P5teBeSidBmericdolmhs irf adgTratite brap

RlL inclaims 1 to 6 with the excerqtglon of hydrogen or

physiclegiealyr anceptable sgitdhereainer a ehwysiciagicaily anceptahie gelvate of any

r in the case of the preparation of a conpound
Ofthergfwﬁégﬁor mula | in which RL is hydrogen. 108. A

A is chiozapdrord @fSthd C@®R*l a | as clainmed in one or nore of
claims 1 to 6 or a physiologically acceptable salt

thereof or a physiologically acceptable solvate of any

a; a : i a
R is Bt BiaErERa RO SHTREY| Sl 8 o grpgs B are
independent ofrpacim dtradr artdecdrbberideritical oadifigrentyred thentwograups R?

togethglr)ra?e gfdi\;:allgﬁtn&lzgcg)fjall?yl%rroﬁp,physI ol ogically acceptabl e

R is chosen from hydrogen, (C-C4)-alkyl, hydroxy-(C4-C4)-alkyl-, (C1-C4)-alkyl-O-(C;-
Cq)-alkyl-, phenyl-(C-Cg)-alkyl-, (C1-Ca4)-alkyl-O-CO-CyHa,- and R'-NH-CO-C Hy,-,

wherein all groups R are independent of each other and can be identical or different;
R' is chosen from (C1-C4)-alkyl, hydroxy-(C1-Ca4)-alkyl- and HaN-CO-(C4-Ca)-alkyl-;

R'% is chosen from hydrogen, (C;-Cg)-alkyl-O-CO- and (C3-C)-cycloalkyl-CyHay-O-
CO-;
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salt thereof or a physiologically acceptable solvate

of any of them and a pharnaceutically acceptable
w@2000/02%163 10. The use of a conpound of the forPCl/EP1009600281

clainmed in one or nore of clains 1 to 206 or a

physi ol ogi cal 'y acceptabl eqs8lt thereof or a

physi ol ogi cal |y acceptabl e solvate of any of them for

t he manufacture of a nedicament for the treatnent of

hypertensi on, heart failure, cardiac infarction,

angi na pectoris, cardiac insufficiency, cardiac
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gl aucoma or end-organ damage.
R is chosen from (C3-C7)-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, (C1-C4)-alkyl and
hydroxy, and phenyl and heteroaryl are optionally substituted by one or more
identical or different substituents chosen from halogen, (C1-Ceg)-alkyl, (C1-C4)-alkyl-O-
(C4-Ce)-alkyl-, hydroxy, (C4-Cg)-alkyl-O-, (C4-C4)-alkyl-O-(C1-Cg)-alkyl-O-, (C4-Cg)-
alkyl-S(O)m- and cyano;

R* is chosen from halogen, (C1-C4)-alkyl, hydroxy-(C1-Ca)-alkyl-, (C1-C4)-alkyl-O-(C1-
Cas)-alkyl-, hydroxy, (C1-Cs)-alkyl-O-, hydroxy-(C1-C4)-alkyl-O-, (C1-C4)-alkyl-O-(C;-
Cs)-alkyl-O-, phenyl-O-(C4-C4)-alkyl-O-, di((C1-C4)-alkyl)N-(C1-C4)-alkyl-O-, (C4-Cy)-
alkyl-CO-0O-, (C4-Cy)-alkyl-NH-CO-0O-, HO-CO-, (C4-C,4)-alkyl-O-CO- and HzN-CO-,
wherein all substituents R*® are independent of each other 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

and can be identical or different;
n is chosen from 0, 1 and 2;
p and q are 2;

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

and can be identical or different;
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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 (C4-C4)-alkyl, unless specified

otherwise;

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-Cj)-alkyl, (C1-C4)-alkyl-O-, (C1-C4)-alkyl-S(O)2- and cyano.

5. A compound of the formula | as claimed in claim 4, in any of its sterecisomeric
forms or a mixture of sterecisomeric forms in any ratio, or a physiologically
acceptable salt thereof, or a physiologically acceptable 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, (C¢-C4)-alkyl, hydroxy-(Cs-
C.,)-alkyl-, (C4-C4)-alkyl-O-(C1-Cy)-alkyl-, phenyl-(C1-C4)-alkyl-, (C1-C4)-alkyl-O-CO-
CuHz.- and R'-NH-CO-CHz,-, and all other groups R are hydrogen.

6. A compound of the formula | as claimed in claim 5, in any of its sterecisomeric
forms or a mixture of stereoisomeric forms in any ratio, or a physiologically
acceptable salt thereof, or a physiologically acceptable solvate of any of them,
wherein R% is phenyl which is optionally substituted by one or more identical or
different substituents chosen from halogen, (C1-C4)-alkyl, (C1-C4)-alkyl-O-, (C1-C4)-
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
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

formula XIlI,
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wherein A, R, R?, 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 1to 6 ora
physiologically acceptable salt 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.



