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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, R30¢ -40, 1-( n, p and q have

t he nmeani ngs i ndi cated 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 gyeatl%re'@teé 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%a‘%nde rﬁgtﬂggg %g%%gg]@nﬁt'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 oqd pressur S activit
aldosteong sysiamdBAASHIm arkeYoeaulater o C?fét‘%”‘ﬁeé'?& hinclioge as well as

for theﬂqﬁﬁcé@ﬁ&b@ﬁ&lﬂ%é’aﬁ& forl s.ngahmgsﬁéérygﬁt.e vOHhECHhE a0

stem creases b
determinant of blood pressure (cf., for example E. Lonn, Can. J. Cardiol. 20 (Suppl.
B) (2004), 83B; I. A. Reid, Am. J. Physiol.: Advances in Physiology Education 20

(1998), S236). It acts via the effects of angiotensin Il, an octapeptide hormone, which

binds to angiotensin receptors. The formation of angiotensin Il involves two 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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both directly by arterial vasoconstriction and

indirectly by liberating the sodi umretaining hornone
wab@wosesasdne fromthe adrenal gl ands, acconpanP@HEP200000281

increase in extracellular fluid volunme, as well as

havi ng grow h-promoting effgcts on vascular, cardiac

and renal tissues which contribute to end-organ

damage. 10 Pharnacologlcal bl ockade of the RAS is an

actva i 0 SRSl A AR SRl i pulated by
sodlunll'%P%Fu?r'i@H@PleuE\ﬁ &F bParle80BGSIEIN Bibodlpreéfiste) . El sevier
Sci ence Publ i shers, Ansterdam (1986), vol. 8, 489).
However, the therapeut| c response achieved with the

d S bl hi bit
Ras sEfbERL e Rl AR Bl P ngfigFetalld Bhber =
angiot&hdih SR¢heé Heajor Sffédtoi ﬁﬁl’ecuTé‘bﬁtH@E “enfluscreastd Bldddgressure
in renin which is induced by these agents and results

both directinby agetakwasasoastjiciormaidrindiregtiychy bbgrategdba sediuser

etinihgHAEABAL A A AR YN kB bPleRREA increase
in extradeltul# flad Solurie-as Well iasthairepgiowthisroRstingyeffects on vascular,
catal yzi ng the cl eavage of the LeulO-Valll 20peptide

cardiag ghd renalatif@ueﬁemmeeewbﬁé%m ENAWPraan deRags nat i on of
the angi otensin peptides, would inhibit the conplete
RAS and thus be nore efficient. Furthernore, whereas

Pharm’anbldgndal Otoakbdé\(ﬁ the RASIS ac estabiished waly off tredtingr various

discasPr s ExAIE PRRERNTIen qeeder BXamPle. (TAndtRok st epetagision, W.
H. Buk%ﬁﬁap?hépélt. cﬁ)'El@w%P%I&r&% mrlﬂlsﬂ%%e'mnsfe%@ém 1986), vol. 8,

specC IC INn at angi ot ensi nogen I s ItS 50n|y natura
489). Hmeveratrm thHanapeutic spohse achievetwithotieecwrrantypased types of

RAS b&r@gfsogféé%h%?&soén#g\r’\\m :5” |€!5§$edm8r 5?6?:%%7%%%% egfgcacious,
is llmlté@| Thidmay Béidlied taedme iRrehmolvhieR i9 indUcaansy fieek afents and

the heart’, kidney and brain and, besides for treating
resultstipgsy ineragsenn angictensinjsehich casrbe cennariad inte sngiotensn Il via

other pagﬁ\g%g%mzﬁkﬁff# %fi'/&éEmA&\f’ fﬁftﬁ)’?'\ %erg'h &ﬂg#&g c§ntrols the

initial aritf RAtElihtiting GijlhachefRMQS'Hyfcmblyzmgaﬁéldl@évd@epﬁﬁthEQI@WUMO-VaH1
| eft ventricular dysfunction, particul ar |eft

peptidg @ﬁﬂﬂlelﬂf@FOt@%'ﬂQﬁ@B iresuIting it theyf@é@eapmof the apgiotensin
pepudésg,%krug@gﬁh@pg?@% @Bmppgtnal %O‘Jdosthu‘sec{%noqé eRR&T: FEHRBrmore,
where29 (ihififdA 68 RCE EM&Q&]’BEVQI ahothler geptides which are cleaved

nsu f|C|e di_abet es conpl.i cati ons, ch, as
by ACK & ARG TR fk STTRER TG B ARSIt ds effects of ACE
f e
|nh|b|td"r§ Ii’kﬁ ugﬂ?%rtaﬁtbg% éf iffezﬁ}i & 61%]@ Tagtgggﬁn @E%r%r%ﬁérﬁs its
only nahmiawstrat&j Iniaubdloaoofdenug@psciﬁers aapesifimand:powerfal way of

Iowengjg gloog)eéjrgssurgpqg:ﬂ I\WE 1165%%% ”éup ?—g@@ésjensgoﬁ%e(]éﬁogft@ﬂ as
well asebro@ﬁdlng H)’@éﬂ bRIEERSh 8FofgdPeDuchithe Hedrdignd ¢ brain and,

peptidic and peptidom netic inhibitors of human
besnde.sénr trealing hypentension: thiwsds usaiu far tegatingadisorless of thes

: e [ [ n
cardiofiad fF SRS STeBB heaR BN bR FEURT R Rotng oo,
cardia®infaftioR, 8ardad hﬁﬁmphycvéwlm{h)(dé‘rtropfﬁy)rleﬁWéﬁﬂlcﬁ:ﬂarB
B. Scott et al Curr. Protein Pept. Sci. 2006) ,
dysfungtien, ip. PQVB?lHaUIﬂf%YeFHT'CmaEQ}S@‘PPCm ﬁﬁempca @'eﬂfaédl@:
t 0 y
restent 300 oI5 peBRIR!Final SR eRORRON ARG ronal faiure
bi oavailability (cf. H D. Kleinert, Cardiovasc. Drugs
Therapy 9 (1985), 645) or duration of action, or high
cost of 15production. Recently, an orally active renin
inhibitor, aliskiren (cf. Drugs Fut. 26 (2001), 1139;
J. W.‘)od et aI J. Hypertens 23 (2005), 417; M Azi zi

o, oy s NN NS\
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nol ecul e renin inhibitors which exhibit favorable
properties, for exanple with respect to ora

Whr@aveiibabi l ity or | ow nol ecul ar conpl exity aPCI/BP29p9/@00281
syntheti c access. The present invention satisfies this
need by providing the reninqinhibiting cyclic
i ndol e- 3- carboxam des of the fornmula I. 25 Various
indole derivatives have al ready been described. For

$ in US \2?2? /00546§1 and US 4148895 cert ai nd
and kidngiping UHmwtp &% onplcatioNsy SHAh a5 PRAHY &N
retlno;fl?agllnzlz1 Q196&8HRa; End BSr@GrEPﬂﬂdﬂ%Hs °§uérh§s ceRMrA| HiérHGrrﬁE?e for

are 1nhibitors of poly(adenosine 5' -dipho
examplé ba&le)mqatrm theeeffewtrifthe RAS lonfrenat discasesand |¢tardia©f

a v of .di seas inIuin I S S | d
damagy, ¢, tebeline oD Fe FiatrEtes, ity Bt aPdeB0aL A A cacdeke
etal., Ekﬁ@r“t‘dﬁflﬁ PRarfxduthE. WQZ@@B?WWGB P &HNEHyPerdension 46

antiarrhythm c activity, respectively. In EP 1452525
(2005), ABB).e derivatives are described WO

2009/ 095163PCT/ EP2009/ 000281 4 whi ch, anong ot hers,

can contain in the 3-position of the indole ring a

A Iargé‘ AURDERBF gepidietd\bestiiominteticinhibétors of ngr@anatain with darious
ring nmenber of a diazacycl oal kane which carries on the

stable é@@éﬁ@nrstﬁ@ analpgdes Oéfhﬁﬁ%isﬂﬁr peptide boRd havebeen developed
snce SR LoRY LRSI 0 Bifrgpeyl roe o
for exdmplef Bl. Bf Scottlet di.r, €airmdhrbtedh Faplbr Seir 31(20@8)addeJ. Maibaum et

., ot 5 S AT, Gt R
generé(jI Su rfft%rm HEﬁcﬁahE% g'%%lhég lnghﬁ{?%?‘ft@léef\%ﬁlﬁblm’;ﬁ(cf H. D. Kleinert,

ders or Speci e treatnment
CardlorvaphrlDtugs Therapy &s(11985¢,0545) dErluratia obashiah, EP hight 8osigof
produgliosNeRaBNE SRPIAN AR AARANBIATURKERR (- Drogs FUR"%

(2001)144 sgbpwa%t% oypHypertans A3 (B005) 9417 :aOALRE evdl ch
I's a nember of a ring, which co Iexvmthenvelope

Hypeﬁian@t 24(2009), Rdadnhas bmndd@meﬁcb the prepertyipeafie of aliskiren is

not et B8ab s iarTale b PearBg S SR RioSATRBIR, o A aduier

drawb&8K BEAliSkreas iits &J’ng;ﬁéx @rﬁoléﬁ@l@l‘ struttue® WIthefoaﬂ ghiealrenters and
heterocyc es, am)ng t hem i ndol ecar boxam des, which are
\2

its mulgBteppsisithesis o s, itheres sl & aiegt aped feirawunon-peptigc small
h
molec?lﬁﬁgfwe h:bgf;o éb %ﬁ%@ﬂ{t ¥?\ﬁd}ggle eﬁ) Eért;e-ngvgonrtexample with respect
to oral\M’l@mmlhbtlitgeoamvdmdhe¢ula|geasmptex|ty iandasimpley synethibtic actess. The
or zacycl oal kane ri system. the .
presenfinvegion SatSfIF AipaGed DRPEVEING fte rRibraNpIig cyple indole-3-
carbo%ﬁbg%fﬂ%é:f’dﬂﬂ a §r oup, and the carbon atomin
sitron e indole ring systemis linked to a

(hetero) aronatic group, have not yet been di scl osed.
Variouggﬂgglﬁqugﬁgﬁu%sg{v%o 2 ylbliére(i%S bsﬁe t'%‘arﬁf)ﬁe 1‘inhEJS
2005/G05463%1 SUBS 4148895 ctai uﬁﬂidlé lb'e?lvﬁflvéé 8feL@ESEBRYd Which

forms in any ratio, and the physiologically acceptable
comprisel ars antiee goTup irthetZrpopitigniak thyyinsiale ying @nepwhisheare inhibitors

of poly%%%r%ﬁ@ig g@%ﬁ%@%ngﬁ%% (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@thide erikatives whizhearefinhititpreofy T GEABI ahdtafe aseful fwnnheh
are tionally substituted by one or re identic ﬁ
treatmgpt of, etp bJﬁP@'E&I@f'YQ diserdersyssedfiicaly ﬁgniggéfeatment of nephritis,

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-,
(C1l-A4)-al kyl -S(0O)m, nitro,
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20am no, (G -C4)-al kylam no, di ((CG -C4)-al kyl)am no,
(Cl-C4)-al kyl -CONH, (C3-C7)-
W@ y@bogdiky/| - CvH2v- CO- NH-, (Cl- C4) - al kyl - S(0) 2- ME¥/EP2009/000281
HO 00-, (Cl-CA4)-al kyl-0O00-, H2N 00-,
((G -C4)-al kyl)-NH00-, di(£CL-C4)-al kyl)N-00-, cyano,
HO S(0)2-, H2N-S(0)2-, ((Cl-C4)-al kyl)-NH S(0)2- and
di ((Cl-C4)-al kyl)N-S(0)2-, wherein all substituents R4
are i ndependent of ejgh ot her and can be identical or
different; 25 hetero yB is an aromatic nonocyclic,
5- nenbered or @ nenbe heterocycl i C group which
conprises 1, 2 g ﬁ IRamr different ring
H& e aaFoms,_chggen nd S, wherein one of the
ring n En @t ons C carry a hydrogen atomor a
(C1- g oup\(\%‘;4 wher ei n the het eroaryl group
i s bonded vi®Na ri I%ar bon atom 30 WO
2009/ 095163P(E4 EP2 9/ 000281 7 n is chosen fromO, 1,
2, 3 and 4; R p and g, which are independent of each
ot her and can be identical or different, are 5 chosen
from2 and 3; u is chosen fromO, 1 and 2, wherein all
wherefmunbers u are i ndependent of each other and can be
identical or different: 10v is chosen fromO, 1 and 2,
A is chgsendram £, S l{tSerG)aligrand §dBehdent of each ot her
and can be identical or different; wherein all alkyl
groups, independently of each other, are optionally
R? is choben iffont addigemnduoringand (T,1Cy)ialeyl alvhersin ve Mie gedups R®
ups, independently of each other,

all cl oal kyl o] a
are m%ﬁp@n@y t eﬁewyogmsandt cancbe idensical et diffsrent; getha g graups R
Mb(ig en fromfluorine and
terth% %F%Wal? é%l es Beél fied ot helrval Ise 20wher ei n

al | phenyl and heteroaryl groups present in R and R40,

R is cHRRon QBT age b Boaents eCrbBik) ST A A drayl- (Cr-Ca)-

: ] 1 _
alkyl- @gfu‘} Hﬁ@t tfﬁg'?%i(@ )“qla% 'E’ﬂ| ?%?%r)ogfﬁ;'(n C@?gw (CQ @,)-alkyl-O
CO-Cétu®R’ tNHI-C@I-@uidm andyEh- C’mé aeydips whanelﬂtaltgr@mlps Rare

indepd BT BF i o e 4T BE i RlBR kB of “one. anot her

and can in each case have any of the i ndi cat ed
nmeani ngs, and can in each case be identical to
"is chpser fiom hydwaenn (C oOakalkyli dtydepantGr-Caaalky |- agnddd;i% -CO-(C+-
Clraﬁy- saturated hydrocarbon residues, can be
4 Jraight-chain (l'inear) or 30branched. This al so
applies if these groups are substituted or are part of
_ another group, for exanple an alkyl-0- group (alk | ox
®is ghesan framdaydrogen(s-Ge)-alkylPryP: snd)(ﬁ‘vp &ysloalk yl-CyH2,-O-
o-- Depending on the respective definition, the nunber of
' carbon WD 2009/ 095163PCT/ EP2009/ 000281

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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8 atons in an alkyl 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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20C,1-12v is O (zero), the two adjacent groups which
are bonded to this group are directly bonded to one
waewvlesicd hr ough a single bond. For exanpl e, iPCT/ER2009/000281

group R4 is the group (C3-C7)-cycloal kyl - CvH2v-, whi ch
group is bonded to the remaynder of the nolecule via
the C 1-12, noiety as is synbolized by the term na
line (hyphen) next to the C,1-12v noiety representing
the free bond, and the nunmber v thereinis 0, the (C3-
25C7) -cycl oal kyl group is bonded directly through a

nis Cr@sgglfﬁmlo@nq bo3tdng 4ar bon at om which carries the group

. I'n one’ enbodi nent of the invention the nunmber v

|s chosen fromO and 1, wherein all nunbers v are

A U

chosefi Y@n92ldnd 3group can be 3, 4, 5, 6 or 7. The nunber of
ring carbon atons in a cycl oal kenyl group can be 5, 6
or 7. Exanples of cycloal kyl are cycl opropyl,

ois cHRIELIRN K. AL BBy IS G FA ATH e ot

and caryloé iddritieaydr differentcl opent enyl, cycl ohexenyl and
cycl oheptenyl. The doubl e bond in a cycl oal kenyl group
can be present in any position with respect to the
: 0
vis chESERHonT DPT o ZHHSERT ol ntinhofE Ve INFemer et of eph other
and carebe yddnticahor differgrit, cycl opent - 2- enyI
cycl opent - 3-enyl, 5cycl ohex- 1-enyl, cyclohex-2-eny|,
cycl ohex- 3-enyl, cycl ohept-1-enyl, cycl ohept-2-enyl,
wherefnyéﬂ QRGPS rodps nMHepéM@éﬁ’tﬂP@F edciEBitler, AT optioRERY %ubsﬂuted by
preferred enbodi nents of the present invention,
one orgynofepfilidyne glomss, such as (C3-C7)-cycloal kyl, in the
definition of any group is chosen froma subgroup of
any two or nore of the said specific cycloal kyl
where@mréwwoloémyl fruapsy) maépeﬁocmtﬁ) SR sy dthan Cbré)@“dti@hétlybubstltuted
or fromcyclo % 10c cIobutyI and cyclopentyl
by oner lomOss tdetmlpagm ditferar ﬁtlg;qenémqhm fseeiuoring and 6¢n Ca)-

ally, e EREG e ﬁttfjef&"é%oﬁ(?&xil Similany inpreferred

enbodlnents a cycl oal kenyl group is chosen froma
sub roup of any two or nore of the sai ec

d s
whereip i phgnd dpd hateiassy! arerPe papgant in &m@ﬁ:?daeﬂpemnﬂy of each
other, Qwoéﬁﬁﬁmtumg %gf(fr@%rcﬁh%lré’ﬁtfé{ﬁf&)ﬁl oraa”ﬁferent substituents

epten m cycl o
chosedﬁmmmhamgeh aSeﬁy)amyy¢CohHXaﬂq¢N¥i(Ccﬁh)am@kSKDﬁnﬁhdcyano
cycl ohept-1-enyl and cycl ohept- 2-enyl, or from
cycl opent - 2-enyl, cycl opent - 3-enyl, cyclohex 2-enyl,
If struo%ﬁ?l @t@ﬁeﬁs@uﬁéh ast r‘ohﬁgeé’&bﬁlt@é‘ms or%(ﬁht?é}%@ah%c%@f several
cycl ohept -4-en from cycl opent - 2- enyl
times io)kbecme)p@reisyof thelforfnnldmlc’g*‘@lycqjerall-lademmdent of one another and

. hex- 2- [, I
can in GHER AR VB i P e R e RB o ABf SaRdiench sasee
identicah® 6v/differdriterirh ad)BtRePsidPelRpRIHti Ng R3 is bonded to
the indole ring, iS not part of the double bond, i.e.,
t he cycloalkenyl group is not a cycl oal k-1-enyl group.
Alkyl g%lgoé) ql k)élat Hf}bﬁﬁ% bon Jgg‘%%gykargbg%?%l&ﬁ[@{ﬁn | IYnear) or

dptl ona one or "nore

brancHedl -THD al@bkadphee litsthes e gndsps br@subﬁti&@t&éd&freare part of another
unsubsti t ut ed e. do not carry al kyl substituents,

group,dpr sxaap|e am é‘H‘Y"ergf@RBﬁﬂlk&'%y QIOUFZ a|§°>é\f grPUR) &R ENc al
alky-Sg0) e Dopbldin oy i dopSetes LERRILA, e Rhad o Barbon
gr oups and/or tert-butyl groups, in particular by
met hyl groups, which substituents can be present in
any positions. Exanples of alkyl-substituted
cycl oal kyl groups are 1-nethyl cycl opropyl,
2, 2-di net hyl - cycl opropyl, 1-nethyl-cyclopentyl,
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nmet hyl - cycl ohex-2-enyl, 3-nethyl -cycl ohex-2-enyl,
Wa200e098163 cycl ohex- 2-enyl , 2- net hyl - cycl ohex-BEBEP1009/000281

3- net hyl - cycl ohex- 3-enyl, 4-nethyl-cycl ohex- 3-enyl,

2, 3- dinethyl-cyclohex-Z-en?I,

4, 4- di et hyl - cycl ohex- 2-enyl,

3, 4 dlnEthyI cycl ohex- 3- enyI. Cycloalkyl groups and

atoms §¥ Gyl Bl BoR e & e 0. By B B Brgriles OF Bl age mpthy!,

ethyl, ﬁﬁoﬁyuﬁémq hl(-PrS?yl éncﬁsoﬁﬂ)ﬁiﬁl’;b&ﬂr|h&luﬁid§3ﬁ1tﬁﬁyla&@éfﬁugll

or Substit or exa
isobuty antioteptrbutyl, fplequ imadudingmepenlyk flemebhylbutyl, isopgnty, ngopentyl

and tefl i hekingiefiod Ban s 6TpiRtoyBLBH Bpdiohexy. hepty

includiﬁ? héstyE el octPVinEludiig hdcendErdiiples oftfkyllQalen@ethoxy,
ons can be present in any positions and can al so be

ethoxyp NeOROXY.riS@RroPOKY| N-Hukety, tsabyto Xﬂ@ﬂi&ﬁ@%@a@d n-pentoxy.

coami B 5551 E PHELSL R K428 B
methaﬁeﬁ:lﬂny‘dl ((OHSLS(@J)Obil%ewéneslﬂfbhyloI(@Hg—)&(bi)wxethanesulfanyl-
| uor o- cycl ghexyl

(CH3- @*384 Q!hES'SHlfﬂ'éYJa)f ethanssgiftybHExlsr CHeR{Mpt) e sthanesulfonyl-

(CHs G BB e) R LR H LRSS Ftetyistiyispiranyt), -

methylettidnesung| (H),2HB/0)) 4nd-tirietiylethangsLiomi- GCH)ICH-
th t 15 | k
S(0)- I SBoes ths IMEntol 8 Mgibs ThyS Ehaeat fram@and 2,

whereﬁ*’é]ﬁﬁuﬁnﬁé%‘?ﬁér‘é%b@ﬁeﬁ(ﬁ@nt(o@ea@ﬁ)dtﬁérké(ﬁd chh b% identical or

cycl oal kyl group or cycl oal kenyl group can
differestubsti tut ed by further substituents I|ike hydroxy as

in the case of a cycl oal kyl group or cycl oal kenyl

group representing R30, it can be substituted by one
A subSUtutBBrfk\a Yrbup Bah RS subsbtitet WeBh§ positnBy grevidePHat the

and not by substituents chosen fromfluorine and
resultlmg;gomppuad Uy suffigiertlytsiablecanst isiytitablaas arpharmaceutical active

compel bR PSRRI Bl formta

are sum&ﬁemwlﬂn@mledncswfalflel bk ephamisddutisanactivie d@nbd@rﬁ@@pphes in
i.ch can be present on a cycl oal kyl or cycl oal ke

generaj r\wtrpresaee? @r@bgsou@ in the cgmpgungs of the EarapgalIf @ncalkyi group
can be2mo£i18§t§/l§ gg}é'kde?rlpolg%}go%@tgyc il fne Ft caJrn'otl)Jé Hg?%&ﬂ#%ﬁ; i.e. not
carry flus)rlihe #oms, o#suﬁshtﬁted? f&@an&plerhyrh 21{]33;4&5@?[ Y, & 9210 or 11

. rther
fluoring atims, RiBlerebin B ngasok o SdfasBe AegEn WG Sy be presentin
oy PR PO e, 153 b SIS T GrARBRUEE e met
groupgptan nawmmneeeﬂumm atemsoeaciuand berprteentias trifliongrieting groups,

anaiorgf BB b B5585 Bl St B0 huBleB afema gach anc
be pre%ﬁ)s af8flubforiethyfdriag ferips! THE @xplamaltives With respect to the
30substituent is not present on a carbon atomwhich is

substitytipn oba graup dydBiasineoris appinipthesgisup additionally carries other

. ' |

substéflscaoF Bt B B S SPAYS b SKBR G aly-O- aroup.

Exam;ﬂe@bfiﬂww sutsstiopedtalk |g@oépsial‘e/tilﬂuwommwmeﬂwdoethyl 1,1-
WD 2009/ 095163PCT/ EP2009/ 000281 12

dlfluor@§@|ybQ@;’értnﬂgowmydxge@t? Huereekyl, 3,3,3-trifluoropropyl, 2,2,3,3,3-

Pentaf@.u’o%@{oﬁ% rttgl}/(,gfl-t@g@?ﬁqu’u}ga la%dgﬁépf%{l Lﬁdﬁ'é %é%@eeﬁ&%m ;;()ﬁs of fluoro-

3, 5-di hydr oxy-cycl ohexyl, 3,4, 5-
tri hydroxy-cycl ohexyl, 2-hydroxy-cyc|ohepty|,

3- hydr oxy-cycl oheptyl, 4-hydroxycycl oheptyl. Exanples
of hydroxy-substituted cycl oal kenyl groups are

5- hydr oxy- 5cycl opent - 2-enyl

T T T Y 1
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15A tetrahydropyranyl group representing R30, which
group can al so be designated as oxanyl group or

W 2apadsiey o- 2H pyranyl group, can be bonded viBCHER2009/000281
carbon atom and can be tetrahydropyran-2-yl,
tetrahydropyran-3-yl or tetgahydropyran-4-yl.
Preferably, tetrahydropyranyl is tetrahydropyran-3-yl
or tetrahydropyran-4-yl. In one enbodi nent of the

substitlEd Al oI ReRCar e REHpTo D e, 22 TS O PP ashe < Lan
entafﬁﬁ:r@étﬁ%ﬁ?%nb% 9'3Vtriﬂ9§f6p§r85§x¥) | % RpIRS l&?ﬂhb]’rdibﬁgstﬂhw |

roups he su St I tuent can resent in
alkyl- aop@sgmups are Itlefltmrpmathamswhnyhé%sfﬁ}stnflwnomethylsulfanyl ),

tr'ﬂuorsreiﬁﬁé%uif"@?ﬁ&e@?% (9B Sh s HHER: b S0

2,6-position, 3,4-position or 3,5- 25p05|t|on
trlsubstltuted phenyl groups, the substituents can be
If applisables the phoye explangtions wath, regpscistomj&yltgr@nps apply

correséoid@g@o@ C{IY%%M %lﬁlﬁ Sﬂg%%lkéﬂgaﬁl éroﬁp%iinéi ocﬁﬁg e divalent

alkyl geoupsd CLHgHrRd Coip,\WainGdh @ripstosam alsd Ib%eregerddwas the aIkyI part of
substituents can be fluorine atons, for exanp

a substifidtad alkw greup. i, Siaient alkyarewrs mlwe@mﬁ dwa'&nﬁ@lkyl
aroup® GRS I By 2BBYe LERGRLoh AR g pERLALS e bonds o e
adjacend growss @hri be peedertuh snytpositions aa:bbars stest fromnethte szame carbon

be present in sui t abl ositi nd th sent
atom qrrf(fgﬂtq' eph %Pi’e%toﬁlsl 3B3§F?Y ARG %@??@F‘geg?gfé‘ YAWEer
i nyl be
Exam@,gs %?Béfa‘%ﬂ%%%h o%'tsé?%H / Epﬁo VAL ek )
-CH,-GirleCétaBHy-, -G@Ha1did3-CHp- S 1Tty FCIds-@iHp-ChiaeC Hi-Kdyi- S Ha

-CHCRP Tl GHGAS bt - GRTaAF St~z and

-CH,-G(@1$)) -t BRAIpled 6f Midtbesutbtred dlidIBmt Ak@Afgrbss which  can

i nvention, the substituents in substituted phenyl

containdi 2rb 4, Yl ordi Huprineiatoras,Joe exampie, @ig -Stthyr defre-ofCEHEH,-,

o GERAERL S LERLED, RIS SLSPIRL K SELATEHL PTCHLTL. e

numbér@ﬂn@bn@“éﬂbikgﬂ giolﬁﬂbuﬂ%w H{énlﬂﬁﬂer vina dlvalent aIkyI group

rom hal ogen, (Cl- kyl,
CHay @@(myﬁthe%ugadmr@)gms whigh /g gq%d@getﬁ thlS group are directly
bonde@%' ﬁé)arﬁitﬁé( th?&g%ff &5 rﬁ‘éb%lnrﬁgtop%a@ Isééﬁfthgyﬁagfwa is the

group me Oe) oycabmkgll-@wz\,g rwlmpla gtaup ltsebummwm irtemambmder of the
I ne torns

molecé@%h@@ﬂﬁg%ﬁ p?k%?@%@&;ﬁ%h,t% ermlnal |ne (hyphen) next to

[ u t -
e C.E A7 4BSEH 4 0 RSt BRU SR RUFY B 0, e (s
Cﬁ—cyblba&dyf grodipGis ondiedCHtscly thmugb\ea sm\gleutienld rtmtlwmrbbnatom

. of substituen in ad .10 S t|tu 1,Sin
which Garisd Pl o uiohe AmbofimerEale nyeitlisn B TEmSe
choseﬁ wgear@f 1, A0h&YeRTBA heniBYIe Gy4rkl |ﬁ®§€ﬁﬂ¥ﬁ!@f @dcR'other and can
- nmenber ed heterocyclic ring system the ring
be Iden@cairomaluf&rrgnt ndi cated in the definition of the group
can be present in any combination and can be present
in any suitable position, provided that the group is

The nurfibét 8€ring tarbonsatdafd inid Cyitﬂoalkgil droapremubé Bng, 506BPUNThe
of the fornula | is stable and suitable as a

numbesiefriRgcearpPR AOTHE i RCYSHRNRIM IraRcanbedt, & ple’ rxgmples of

rE

crtoalfy] ORGP TR} SPRERLOA S AL bl ctonepi,
hydrogen atom or a substituent such as alkyl, is the
ring nitrogen atomin a 5-nmenbered ring system such as
pyrrol e, pyrazole, imdazole or triazole to which an

exocyclic atomor group is bonded. Exanples of ring
systens from which a h_eteroaryl group can be derlved
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14 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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be carried out at the stage of the conmpound of the

formula | or at the stage of an internediate in the
w@owpees16d t he synthesis. The invention al so CROPEPRE%000281

all 25tautomeric forns of the conpounds of the formula

| . Physiologically acceptabje salts of the conpounds

of the fornmula | are in particular salts with a

nont OXI c salt conponent and preferably are

methyPRAHEREF & 4 psthi-Sieh e AL i Doty ekt ely. 2-
methyb@yé’r@ﬁ@f—ﬁ%yl f@-?nélh?l@c%hé)( Qférfwfmﬁié?ﬁiﬁ c?ﬁ:ldh'é& -3- enyl 2,3-
formula | which contai'n an acidic¢ grou or exanple a

dimethyhcyelohek--anyld 4et- dwpewta:ﬂdpbmebe %nyé,u ﬂodimtbxclrczvclohex 3-enyl.

Cyciogiddoblartsy iopuly QRUY dsnerdll AR s ippdffpfiostivted

by one?8PRH0PE Hii6ARE Bt &g 008/ W&b difsuntitlted Oi@Qidﬁﬁ'ét &rry fluorine
al kal i ne earth netal gfounds such as sodi um

atomsh%?@étlﬂ%tedp&fa@@lmm Aidd,; 5s8d7 uBn Lathenii dugrine atoms,
reer 47126155 HORAA i TRy SEBEE St bceny

groupskea aisonise slibstitoizalisicliaheblslyfby fladrine avd ailkyh a%esfldarine

the preparation of the salts are in general 5carried

atoms ggn &’c Eﬁﬁﬁ“ﬁfj‘ agy @9§ﬁ'8ﬁ§r%ﬂdp?%él§9r%PTQ$e§t N @iyl spbstituent.
t I

Examles of filord SRR iatcyRlodiif LSy Sl Piklo-EJcoBRE -

difluoroeyglopasmd, 3 8ddiflupropoyceibiutym1-fgoesjiclohenyl, da4-«:iuﬂunro-

U N T AR TR T
cycloa‘ tyf grdtiplsaark 1MNiGd- é‘ﬁ]ﬁ@érﬁ-’ﬁeﬁﬂsﬂqmdro-%yclohex 2-enyl 4 fluoro-

ohat abl e, group, Tor exanple an am no 10group,
cycloheka?zanylcﬂdadﬁlaneo mlehgxdemsdt I@obnewemduhanu ofi theoawtlon

evcloafiL B4 §r2FRE cpBrBly SRS, e SRS SiosBB T fuorine
and (mtwalallkgﬂglf@aéylc}’oa?lﬁﬁ Ppbaplor c?élbﬁﬁ(enf,lpgro%badﬁﬂ Be 86bStRtUted by

hydr ogen chl ori de, hydrogen brom de, phosphoric
furthera‘*cuhftltl@m ke bydeaxy, asdrthiecase af asyeipalkyl geaup, or cycloalkenyl
oni; f
oroup FEHBBAGHL ) e syfsBAAIPRE HE 930l HEF Bubbuents

like hytiroxyLdrély landyhot dgcdubstitiuritd choseas frdm ﬂu@nrseaian@roc1m4? alkyl, or
di | uent ac:c:gAII rding to customary . procedures As usua
by ong ar mere sech Arther substituesnts gnd simuitarreusiyy 98eQr BTy
I t _ADy
substiBAROLHKLeF o) fdhfieiati &F:-CRERGE THE IBbERof SbifHirther
substitdentsalike hyxraxyl wbucfdoawnharp:fe‘semﬁnn be:ystorallkylh oor.ryed:loalkenyl group,
o 1:1 or 1;

preferdily {51, 23 4. BRIPHTEIFT28Yal O o1 ok eXaMpitAaThF toREnGmber of a
subst.tﬁ@hfgiihaa b){(ﬂ@élk?l' drolp g cRialkeMyl BRI p BTerBsy *éH fiz B 4,5 6,7

nonoval ent acid,” and vary depending on the app
or 8, masadirefesakly TTi2e 3pAasdnfoi exampleoh Zondr Sgetsﬂattmr swlstnwents

RN A T e —

sufficiéntiystaplenghdis duiableasal @qu@@@ﬁrﬁb%a@ﬁa@éuﬂcal%ctwe compound.
equi nol ar amount, for exa , also allows for a | ower

Prefer@blyha Giveroxysuthstituendfs aet araswent epesitien A«f aseyaloalkemny! group

R e e e T
substittentis! Imtlpresemldraaeattsdryammwﬁicrh Bt bflthe dowble Headi C
in the nol.ecul e, i nvention al so includes

Exampleg gf Ay romstt@sm%m@eaim QUS| 23R MY STORH Y EIoBitYl 2-
hydro@f}%pc?@ﬂsénstylgp 5k Sbg(;lsgﬁnﬂj_g ?ﬁﬁ (g)‘?rﬁigﬁ&((# EYﬁBbé@t&l 3_Rdroxy-

formul a | mhlch because of | ow physi ol ogi ca
tolerability, are not directly suitable for use as a
pharmaceutical, but are suitable as intermnediates for
chem cal reactions or for the preparation of
phyS|oIog|caIIy acceptable salts, for exanple by neans

VAN ST AANAAN™ A 7SS o~NT | r—r-\r\r\r\r\l NN NN N A
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17 exchange or cation exchange. A subject of the

present invention also are solvates of the conpounds
w@Roovlesibdrmul a | and their salts, such as hydPGI/EB20891000281

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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group C(Ra)2 representing the group Ais the group
CH2. A (Cl-C4)-al kyl group representing Ra preferably
WO 2000093193 . I n the diazacycl oal kane noi ety depPCT/BB20091000281
formula |, preferably one, two, three or 20four, nore
preferably one, two or threg, particularly preferably
one or two, for exanple one, of the groups R which
are i ndependent of each other and can be identical or
different, ar ef i ned as above ar hel ow
or 5. Peefgeahlyr SbaftH{caLpBE N BEadD i felse s it ded heteroaryl
group, Q%frhé% t1I 21bri3NE HQHI&GId?Yﬂbpﬂelaenﬁém (ﬁ'dlffé}bh?&ulgét%@ﬁtsRln
rogen. I n one enbodi ment of the invention, all

preferrgdc&rpgodmmrés of theo e ntion), thae@sdtmywmtmmé phenyl and

heteroﬁgl {# %Cﬂiéjsr%qqfé&%:anrﬁy gubcﬂrg %&ﬂé@ Syﬁ%ntu ﬂts '1id%ed in the
resped%étde‘f“ Ritdh, forlxehplél biesubstituertd ichBs €/ fione Raldg@nd (OLE.,)-alkyl,
but is not substituted by substituents on r

(Cs- C&aﬂ%@ AN6hiE 1-Cr)oallsxl- R Qni- cor frera rtﬁlwem dﬁin ¢¢)tﬁ‘r|$)% (C4-Ca)-

s R BERE R (B RERER, (RCPHPRAIETR TR, e case o

a pherﬁﬂ)grmlmdr lodter beryf group r@pkesentmg&b’i%w@ecbm lalltabylgraeps can be
Oa subgroup_ in a pharmaceutical active conmpound. In
UnSUb%ﬁHBt%Wo%HQ%'FHtGGbetW Phirgene |ﬂHﬁ”('€91@1'§ aéld,(y"‘ls an example of

sobs RSB II 8, GR I Ger S

group ﬁﬁgqmlflaommdimybauCMas €Fgiitsglf "CE5-Q3e0r CIES- may be included in
. 9 3PCT/E 09/ 000 19, atom .Prefe

each i5har SNty 41 SEALARIE SHRRJIBAL COTPHRBO T HDSTIRIER Skl
(Cl-A)alkyl-O. In one enbodi nent of the invention
the groups R are chosen from hydrogen, (Cl-C4)-

In a hedaiicayyl, grhyplrwhy:h(laa resjduel qxfyan aromatic monocycllc 5-membered or

6- men{tt%.}eg4 &Séirlgwehcoré %}I&@rﬂé ﬁﬂg rﬁﬁé‘ eﬁﬂ)’c&&g l)ed |pﬁP{e definition

of the ﬁmdﬂd“@ DRSS M aﬁ?%@ﬁbﬁﬁéﬁ&eﬁnd cah- @%re%lehﬂn any suitable
r 0X

G -C4)-al kyl phen - and
posntlomplwc{qé thatithe group @riﬁt"ﬁ@rw%‘?rtﬁ)d?ﬁ%lﬁ@nf Ryesudigea,

compo&ﬁi’@f %@ula IW%’ g{a%)fé( ﬁé::sugé I'egg rﬁ)tha?r“gceﬂtl%arl oagc]:(t:)nr/]e
compoud: TAe-orlekof thém:hdw thoguk -atéins speCificalty kefbrredltb in the definition

anot her enbodi nent from hydrogen (CL-A4) - al k¥’ and
of the grougr-heteroaryhwhich Gan eaipt adwd é?&ﬁmam?rﬁr% nand guph as

aky, €3 3 iRlgs S 4 B SEARRASS ATREA TRE LU ecT

pyrazale)deticambde br tiazede lo whiadr amedoc;mhlckaion'dmrg rociplis bonded.

i ff | | [
Examgieg PEATG 8y SBMOREMWbISTH HBRIETaaN He e bE feivad asp pyrrole
furan, fH“@pt?ér%’%no%z'o?e @?Q Sntrfa"zel@s F\’SZI.UCh as 2 3]tr |a_zole and

al ky and I n
[1.2 411@@20!&: mxazoled[m]omno@ isoKazole (Ea‘lnaloaclamleb Hbrazg#e) ([pSItkiazole),

isothiafhfs, (Y afRzRIe) co%iibRzaa® Byl o 1 4 8 oedhdhId, I SR iopadiazole

and [1{2)5]osthdiazes tifiabisebRs dutth 4€Pi, 8 Usttliddiaide nierduhe pytidazine,
case two or nore groups R are present which are

pyrimidines pyreaine; triaaingaisuefeas [h23Hpzing 12 4irazinaandar ry

1.3 5 A5, B b s B HGR ol FIERENT o, E6Rises one

or two (ttyriticabdr diffefartringhétersatonty, freanathes emlftgjlmeht ¢f ﬂ@ invention
one group Rwhich is different from h}(dro gen,
[

heterogyy@,ggmr@gﬁ e rmgaggtqroeﬁqni puhish Guc] pad @8 mwgated In another
emboip AR Gy et MRl SREBYRAR. n proner

In case the diazacycl oal kane ring depicted in fornula
| is a piperazine ring carrying two groups R 25which
are different from hydrogen, these groups R can both
be present in the 2- position, or they can both be
present in the 3 p03|t|on or they can be _present in

L L ~ - e e ~ o
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and 1, in another enbodinent uis chosen from1l and 2,

in another enbodiment uis WO
wQoO®909a 63 63PCT/ EP2009/ 000281 20 0, i n anot herPCT/EP2009/000281

embodinent u is 1, in another enbodinent uis 2,

wherein all nunbers u are iqylependent of each other

and can be identical or different. I n one enbodi nent

of the invention Rl |s chosen from (Cl-C4) - aIkyI

ermbo R BB Ene i SR 995 P 19 ahbhier
embomwr@hétér%ry?ﬁ@a@%ﬂyw( g@é}gﬁgou%@‘w{ ﬁfﬁbgﬂéé@w any ring

carbor atasa mxajnpltehe thiepbenybgroRp (tryeny@r@gehcan e dhiophen-2-yl

(R b s 8 ¥ ot B Q02 RS gy

(pyndYIﬁcé‘R bb?ﬂfrlﬂﬁ 2§4)pﬁ|dfr)d3 dyl o'lrcbyrlﬂﬂl-myl Sp)@é@él?r@éﬁ be 1H pyrazol-

hosen rogen an

3-yl, 1b|rréyrézalb4yl oF HTPWGK@'Q%'N' aquejyl @ap bﬂ Wrm@@ml VX -Yla 1H-

amldazgﬂ-g )g ?.;g%g! mm%az&&l hﬂﬁ ﬂhmvégj&llc%ﬁ b%lézcbl r?h Seng#lerr?II& thiazol-

5-yl, [ D eyiazalytichveberidi{ V.2 4itrizzel-G-1e2 4+ 0 2 4]triazol-Ghyl et H-
fromthi ophenyl, thiazolyl and pyridinyl, in another

[1,2, 4187043 Mnt from phenyl and heteroaryl wher ei n
het eroaryl is thiophenyl, which are all optionally
substituted as indicated. In another embodiment of the

In substituéad heteroeﬁgl goupisethd sutbst:rtd:emts captbeopedsient in any positions, for

examiJ a5 4hiPpHEntsy CAIGUBI o7 bifph DsrAa (e PRI andleg in the
4-positiéit hndldfYh i 6- d&%&ﬂ)n é'tmdpheﬁ(@%/l‘@ro PY(SF é’ﬁ)faﬁ@yl group in

cyano. Preferably t he number substituents in
the 2-positien and/ed injtheus-prsition and/or tn/\tble $-positionr mfa)pvrldlnnwl group

in the B BleletaBERy v hrdsubbavel Bing SRRl BaRdh e o
pOSItIdW a6 apyri@ih-831 §RsupAinCtiie 2-posifivn PRIV iANBe ASpo<itb® ahafor in the
above with respect to substituted phenyl and

S-position andfasan Yhe Grrasiion, in gansidin-4-yhaiaup frotheed-pepition ang/or in
the 3- ;B&?tlé:r?ﬁﬁ fr |f?£%§?)%§ﬁ%ﬁ' %ﬁ’c!/SFmD{ﬁ%r%/gog%l8HpPrefer§bl¥ 2

represen e su uent” ¢ € presen
substitultesd Bemsartyl group issubstituted blyQTna?Itwblm threpO it paicularthe or
in the case of a dISUb tltuted hen rou t he

two, for @xamnrle onesideaycalond ' gtaht suRshiyen ﬁ ”Egélﬁtéo@en glom is
presergQ/Zr?]léh %gﬁor @/“Qh dro‘%enpé’tél'ﬂ bgg%ugsﬁ‘l’&@n{s th@%u@@%ghgaﬁ this

and osiI t'i ons
nitrogen atom san be B6tathgldretupt an edhydigenmb agpmm'l ge:pureeeaﬁenh@utyl
can carry .the substituents in ons_an
aroup Jgr §%mafe, Whith Gedle et BIRG.5 BitnertbROtssh 8hgelStbsiftied by
ﬂuormé GbH@Féﬂyzs@itatﬂé gh&i{roﬁéﬁﬁl’éms in an aromatlc ring of a heteroaryl
| 'oro-3-fl uoro- phenyl “or
group, 2foc ax@molegthel rlutrpgeaat@nhma per[nyl group or a nitrogen atom in a

11.2.51pRo 058N b4 3P, RN A=, Py 2r Gt SUPRYben 85 FHEEPinRgunds of

the forflfla Pthedbe préserangl thefdi of dMM-6xliet | t uent s which can
be present in the group R20, are preferably chosen

from hal ogen, (Cl-C4)-alkyl, (Cl1L -C4)-alkyl -

0

Halogérﬁls ﬁg{féannr@ @lﬂo(@)(e bf@rﬂﬁh %@558%%@ P%tﬁ{s‘ﬁh hé! @8@? or

bromirtelik plartsUlBrifluoriperdri cmldyméy prefer abI y from haI ogen,
(G-CA)-al kyl and (Cl-C4)-al kyl-O, nore particularly
preferably from hal ogen and (Cl-C4)-al kyl, for exanple
fromchlorine, fluorine and nethyl, wherein in one
enbodi nent of the invention the al kyl 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-
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10substituted al kyl, the substituents conprising the
group trifluoronethyl such as CF3 itself, CF3-0- or
W@EB989516my be i ncluded in each list of substiPCEREP209/600281
addition to substituents conprising unsubstituted
al kyl, and in another enbodjgrent of the invention the
al kyl groups in substituents in the group R2 are not
substituted by fluorine and in this latter enbodi nent
t he said al kyl thus s_unsubst.i tut ed
The piesggt BiverBo Forirtises SRR OTS e FRIn of e, isepaintp of the
formu%ﬂefdrfé)@nﬁﬁlé Uﬂﬁ?owb@b%ﬂldn@@r%w&ahféﬁegmwwB?ucﬁﬁ@ cisftrans
from wh rom any subgroup of which, R2 in th
isomegs rﬁbwnagnmn tikewise cemprisesoaixtirescifdweror mers steéeeoisomeric

forms,g‘l_aie %%ng%ﬁiéﬁ\wess %Sé,l,%i i‘ﬁj%r%eqﬂq\?or %laéf,ﬁrgsrg%ﬁﬁ Mdmg cis/trans

isomeds, G bﬂrréhwﬂswlmmétnc%érﬁé% @chﬂﬁmled IB‘tI‘T@E:Bthd@l'hGB)df the formula
(o t ol , 3-nethyl - hen¥ (mtol , 4-net hyl - phenyl

I, for ez(gmplqe m yn;ubsjﬁ@gﬁﬁr sybstituted alky ggpuqﬁ\@rﬂynhe diazacycloalkane
ring dé:o ictelWih {BHﬁw yizgn ?Wﬁ?%ﬁw IC% ohie, AFStRFNa R HYS

net ho enyl,
conflgGraﬁerodn ddthermcphﬁgmbtloﬁ Phe dnfénuoncretdnw;d enantiomers, both the
di f1 yor 9- phen 3, 4-di fl uor o- pheny
Ievorogatgrydqnpql e 8‘3 ﬁgv,qtoryza@upqgeam SPBUWP{@ﬁVPa"Y pure form and
|
subst%ti%]lg ie@?}wﬁé@_eﬁﬁé%#?rezfoimdéﬁL hie i Hﬁ rfu’:emates and in the form
of mixBirés of the tvaepamtiyrhers2incdll ratios 3Thé urwemtlphdlkysl/vlse relates to

e T NG e
form o?nﬁi@ﬂu@é@oﬂt\% BPhfoT€ @%&éfeo?’nét@ iR r§t|8§. UPr'i@rrl%ﬁﬂMh also

| or o- 2-f | uor o- phenyl, | oro3-fl uoro-phenyl
comprgs%fﬂlqunglt@nm |s@nerspnf91ilnp| qompgur(mlsngt Hnyzl fop‘ngla)/ll in pure form and

subst%itl "Xi :ng‘? %p gﬂ@fﬁ// he "Z‘ %‘ 'H@‘%W%Is cﬁﬁﬁﬁés isomer and the trans

isomeBirballli 1Rk Cis/PERS Womridth WancEURH BubstRbRydycloalkane rings
2-fl uoro-4-nethyl -phenyl, 2-fluoro-5-nethyl 2-

and in3be Imsbﬁﬂtﬂﬁ‘ﬁ ringhdapictedin forppla szmmplghEhgupreparatlon
of mdui dp%ﬂ%’t%geojscgﬁﬁe |f d’{ﬁ% 'caﬁ t%l ﬁ%’?lgdfﬁlt 'BSltrg)ébl&ﬁgﬁ%?fla mixture

according ltol ougto&iaryméthbdphfejﬂ)dxanﬂﬂ@ bl @heoBatajraphy bhernstallization,

Zch or o- 4- net.h pheny 2-chloro-5- WO
or by lﬁm@/ﬁgmpm%wwmrmt@gtingzgowwﬂs Phihgsynthesis or by

stereo%el‘é'&rlgér ge%tﬁﬁi%{q?p’(lshﬁ@’ t:iefgré-:":é1 %?%Qra%lg %ére%%é

derivatizatidrocan Be roatrhr;d ephé’rilyel sepfbrahd)rmobafimxtmerqfls{ep’eerspmers can

ve carge R 5 e B AR SR R St ar
interméd h@tﬁé' &ouirsé '&Y'thé’Eﬁ'il)‘nl98|s3THEtlﬁ\%Mron also comprises all

52- net hyl - phenyl, 3-net hoxy- 4- et hyl - phenyl,
taUtOﬂB‘:rlﬁefOﬂ@§)Of5h¢r§Om}DIOUpﬂenDthhe formuda hoxy- 2- met hyI phenyl ,

4- met hoxy- 3- net hyl - phenyl, 5-nethoxy-2-net hyl - phenyl,

for exanple. In one enbodi nent of the invention, R3 is
Physiclbgigaly ééé&pté@% dalts-of\thé @@Hﬁdundé@f‘tﬁg)‘ormula | are in particular

10cycl oal kenyl , tetrahydropyranyl and phenyl, in
salts withpa n@ntnglﬁ,g@n ﬁ@miponpag’ap@pr@yablgﬁe @gpwaceutlcally utilizable

s 1165 SRS GRN ARG o B0ES, RS B
formed, efor ekmdpmlyrro@:ﬂfb?wpldmggegisfhﬁe f@*ﬁhﬂidllimm}ih f:olglmn an aC|d|c group,
for xSt SRS T o e scB et (@S (0.

and né@mg@ior@éﬁl ébmég@%‘aj S%l?&%ﬁé%&%% for &xaMOESlkali

(C5-C7) - cycloalkenyl i n anot her enbodi nent from (C3-
C7) - cycl oal kyl and phenyl, wherei n the cycl oal kyl
cycl oal kenyl, phenyl and heteroaryl groups are al
optionally substituted as indicated and cycl oal kyl
preferably is (C5-C7)- cycloal kyl, nore preferably
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substituents in a substituted group R3 can be present

on carbon atons in any 25positions as indicated above
wawak/ovsaspect to substituted cycl oal kyl, cycl oedKREP2009/000281

phenyl and heteroaryl groups in general. For exanple,

in the case of a nonosubstifgut ed phenyl group

representing R30, the substituent can be present in

the 2- p03|t|on the 3-position or the 4- p03|t|on and

di b d ph |
metal (§bBindE Ry sialfle Batty Bel LorpREER pudl 85 Rofiiim hygroxide,

potassh@hi Hydeedé, §6H1uu41 caﬂboﬁg@éﬂ $ddir f%/cﬁageﬁearﬂbnate or ammonia,
positions 2 and 6, posi ti ons 3 and osi tions

organig aamaosomnmlrmmd qu%ﬁer@awammwwm tbwdmﬁ@@mtReaptwns of

compcf 3 Jor Rl WPTARR or e BRI SEHE Ryl 3 R general

carried eat @Q@Uféing tb rd@ﬁtoﬁd@ym&éaa@haa R{H6IREROSMiRMR DN ZEcount of

fluorine and nethy In one enbodi nent of the

the phvwomqai.andtqmr@leﬁls&tabuémagvantage@wS@Jatrswgf |acigtic groups are in
many Eé(ﬁ%éédﬁﬁﬁ% ?8?‘{?%% bl?ﬁlgﬁéglf&m Qﬁ Fﬁ%mﬁ Saft¥ & f»mg? salts

er e ron accloal
which csiglatst @y bng rop iporeegrgaaizngrongs K the mtnegénsbtctmt €dmpounds

of the E{)@f@jUbS :Ié “E{}h%.rg‘“?b‘é?éﬂ%t gr,qégr esﬁl’%g'@'ﬁ é%myle an amino
group,gtflgﬁi’é_k’gc}l%@a n%grﬁ%/ﬁt& g&F%@édoa f@fﬁwl%‘yﬁféa% k%s%rogen or

anothdgr@asiheterdgycle;@antbe pleseh) 4ratHe/lorm dfitbemagid addition salts with

physmiqg é@g ale‘ggqblg a(cé%y g%') X)érﬁ;%:‘ %6 gal? Eﬁ%@yprbgen chloride,

hydrogrdriontige '\bhé%o%)acﬁa katlifufic adid: adeti a%u&%en%@ Qa:ud and

cyano, nore preferably from hal ogen, (Cl-'C6
methaoe:aultoztyc apldyp-toh(eogs n|g|aoyd whlnlym gepera g@n be prepared from

the co@ﬂx&%i&ilﬂﬁ?fdr@.% May éﬁﬁ ﬁxlaﬁach ﬁg: o, %Qﬂl W)l d%ent

accord@ﬁgfcﬁé@&bm rY@%d‘b’dtﬂé@rlAs (Jgéalcﬁ‘) attieMlar in the case of acid
) -al k éCl Co) - al ky ydr oxy,

addltlompl@@f aacwpogn &ﬁata(lmmgcbqlp al rra9re basicoresps, 4n i olgained salt

the rat@éﬁ&?ﬁsﬁh{ %Bé%%ntgr %Eed%ﬂé L{;{(V?a{mgﬁl an a&iq‘}om the

stoichubﬁﬁetﬁé)at&i ksylbh @s(tﬁb-rﬁﬁl)af aatioy 1l : 10c->r 1 aneme ahbky¥ of the acid addition
preferab rom hal ogen, (C
salt of@murﬁ Q{A egf]prrgH@ I(antégyngapw |01(§wg>@ps&groups with a

mono i3t a4 IADLS 8498 BRI P oD i sy

inventioGlobt)riseskalbo aalls cantaBiting ahdlycbmpormnté rnoambalrsjglehloamminc

ratio, i szt Ry i BploR el rrmiBRvad of it fargula |

contaifd'dn RRIE IPSEVm A CARBURE RbESRIFpIRY aldd ARMNVRT a lower or higher
unsubstituted or substituted by one or nore fluorine

amourdiob esichindhe btained saltpfar example abouti8ré er abewtal. mnngl of acid

f.l yorine- 20 i tut IkI t he b itent

per ma gt EpiriEina RS U, it bompPipd 2 e 1S

simultadeilsly cémtdirPan acididanda tliﬁ?é{c groupi M@&ﬁol%ufeﬁﬂtﬁe ivédntion
of substituents in addition to substituents conpri sing

also inglysigsdnternalsgits (Retainesm awitteriens) he additiepdotbats ffotfﬁ%

mentid&%ﬂﬁ@h@?’eém @%M‘%@%Igp%éﬁcﬂbs%%b@f éélfée&ltﬁe (f?)rﬁmnds of the

are n uorine an

formulaatitdich ebémdlsemiﬂow iphysmlableélkyleralbm@ arAnst dlrectly suitable for
unsubsti t uted. al kyl . 25l n one, enbodl ment_ of th

use as; %PBﬁfméﬁe“t!&a{ @Pt@S? syjtpble %jsr 'Blﬁ?f mQﬂ'%te§JﬁéPh$’Bm reggtions or

o the¥obcfoh s FAAL Sl B, ETIABTIE b hodgor anion

phenyl or heteroaryl group representlng R30, are
chosen from hal ogen, preferably fromfluorine,

chl orine and bronmi ne, nore preferably fromfluorine
and chlorine. Specific groups which can occur as the
group R3 and from whi ch or from 30any subgroup of

o N Y a1
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cycl opentyl, 2-hydroxy-cycl ohexyl,
3- hydroxy-cycl ohexyl, 4-hydroxy-cycl ohexyl, 2-
wWhywenssiexycl oheptyl, 3- hydroxy-cycl oheptyl, PCT/EP2009/000281
4- hydr oxy-cycl oheptyl, 4, 4-difluorocycl ohexyl,
3, 3-di met hyl - cycl ohexyl, 4,4 di net hyl - cycl ohexyl,
tetrahydropyran-3-yl, tetrahydropyran-4-yl, phenyl,
. €. unsubstituted phenyl 2-fl uoro- phenyl 3-fl uoro-

exchagg% oF ﬁfagorb ﬁéﬁ%ngqﬁg %pgt %@ﬁﬁresgﬁtﬂpg%%t’ or‘bﬂgﬁﬁ re solvates of

the canﬂWu‘hGE di"ﬂ%ydrmlﬂa 'I‘”%hBMhei? @@ﬂé’ ' suo'h é@hgdﬂatég‘ﬁﬁa Iadducts with
yl, 2- hydroxy-p dr ox

alcohals hl;@(éx%bakkay\pls n petth:uiqr myeto}cbglcaly;mq&mqtya@w'\rates as
well a%a@q&%%%&%%%méﬁgﬁ% ofthe” ormu}g I glﬂg r;]>¥odrugs of the

com o‘hn(d% dTRhE RIIE OXYye. cﬁiﬁﬁpib/unds which in vitro may not necessarily
- et hoxypropoxyg henyl , 3-(3- nmet hoxypr opoxy) -
exhlbltwmfmﬁnolomcql@qﬁwm %gwhu:ﬁbwwwq)n@mnvq bigk@n- 2- yI

pharm%gbﬁgﬁ%q)i%cﬂe EBW n'?is%f%e f@r@lg | r\"o? e%mple compounds which

qroRy Py
are coAvénted byyﬂgtbbdh@h?di;dlys@trha d‘bdelstfrthéfo!ﬂmula I. Examples of

6- hydr oxy- pyri di n-3-yl ;. 2-met hoxy ridin
such pRoGIGR it BPRGHIRISIOHICE AnADIRADEyiPRRR 240 for example the
mtroge% ﬁf”om% iﬂytgg .9?9139“19 ér?ﬂ@/ﬁlra%é’ cf?délbghé‘ néblny' depicted in

r oxy oxy
formula- Inmat:bsexf{- %3& Inytimgénytarrrberarealhﬂﬁﬂ)d)Olgrdﬂreor an acyl group such

as an SHIFE0-$73 T5F SHSERID. Ach o hash R emNaTERd iich cafbamate
group bhﬁn'dﬁﬁ*@bgqrbhﬁe Subs?&@ﬁdé h \fvﬁfcw_-ﬁ éar'boxWb 5ée rbgﬁlhas been

nmber n Ituents R4 is less’than
esterifiedlr bon atons in positions 4, 5 6 and 7 of the indole
ring which do not carry a substituent R4 carry a
hydrogen atom i.e. the 20 respective ring nenbers are

The nghIpcA mmferbmyca&%ewmrﬁtw‘osr NCH:Sarfi cak*)z nBee prSfBRIbly from

ons _.in positions 4, and 7 of the i'ndole ring

O, S aaarG(;R )zyeadwwarbt @rneéerabheﬁ@m@@nd ER)nUninne embpdtm@nt of the

S.
mventBHI5L 450 s B TRE 59 5 R0 anbich MR e
inventibn thegrempAds I rh aiottidreernbudinterstithé lyeouy MIEIC(R%)S ?1 2.
I n anot her enbodi rent the nunber nis 1. In anot
enbodi nent the 25nunber nis 0, i.e. no substituent R4

If the ﬂgrB eé}érgég g tbﬁelthié‘? afé’%@ﬁ&?n?éczt &%élﬂ@%poﬁf)ktqe%albsalkyl group

'y chosen
is prefqaltabllwberod}id foldheatdrbn atd)mohrarmng €ie gpsaRikyila-two distinct

carbo %Ré,l gréil 3 qa%hgﬁytﬁéﬁéé@fbg%gw -‘é@gr@% the groups R?, a
cycloa&@ﬁe%‘)gbl%' \J&%l%l‘éghé gﬂcf(&é)rrr@ (kécﬁl%t(%doln ar)rr_\ula | and the group R are.
bondedlukjhg samelnr(gzlpoatlmy 1Th)a salld@)@toa(llcane A4 - likeky cycboalkane ring in

the cor%‘uei)u % ormﬁ%l ‘rncélacéél )cagl cra;[ys%gg B@nbare (C1-Cy)-alkyl
groupd, Er é%ém@lb%ﬂe $/8) three P& meftyl grédbs, AnGYdr&ALEr more, for

- and cyano, nore preferably from hal ogen,
exampd@gnml)mqinhgge orrfpgr ﬂugum@gtqm; Fg.[e,fgnably the sai cycloalkane ring is

a cyeldrgip i Gebinsie sYslibrut b5 el B S ibotyish gan ail be

unsubét}tdte@(zyr 4ubktifuted dykalkylGand/or fluorine as indicated. In one embodiment
Ll kyl - O ( C1- CA) -l kyl - O-
of the mgﬁyq)n @1&( &¥rloglkane tog is a cyclopropane ring which can be

unsub%gg!{e&?r@qtfﬁ d%g)byél% é@& Iu ﬁ asr\llq_d&?tSd . & Jp this

-al kyl -S(0)m, HO CO, (Ci- C4) al kyl - 0 00-, H2N-00-
and cyano, particularly pref erably from hal ogen
(G -C4)-al kyl, hydroxy-(Cl-C4)-al kyl -,
(Cl-A)-alkyl-0-(G- 5 C4)-alkyl-, hydroxy,
(CI 4) - aI kyl - 0-, hydroxy-(Cl-4)-al kyl -0-,

~A ~ AN\
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0-, (CL -c4)-alkyl-COO, (Cl-CA4)-al kyl -NH 00-0-,
(Cl-C4)-al kyl -0 00-, HO00-(Cl1- C4)-al kyl -0,
w@ aoiexnl kyl - O 00- (CL- C4) - al kyl -0- and H2N- OBCT/EP2009/000281

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

-C4) -al kyl -O-, (Cl-C4)-al kyjg 0- (C1- C4) - al kyl - 0-,

(Cl1-A4)-al kyl -0 00- and H2N-00-, for exanple from

hal ogen, (Cl-C4)-al kyl, hydroxy, 20(Cl - C4) al kyl -
emboéi%}eﬁ% > aivlé%ﬁt%gg;gg@dyl gzé\b%%argfeﬁﬂrnoq 5 glggroUp (1 2- ethylene
groupf\%rcﬁ% m%lswéutgte(dfér Qﬁﬁstﬁut%)d'b;palk raﬂd/@ﬂmha#r@s@md.éated

L Cﬁ‘@l tydrox and (Cl-C4) é/ , Wwherein all
Preferablysthietdiealeat (@2 @z)ealkvicgfpend%at(Cof Peathkyl growp, mace peaferably a

(CC I BRowE For Bk PPl ey (G BURB ol cfiodiREy phgi invention

the gr@ups! Re ak@\tﬁﬁéerﬁ)fron“t h?dr@geh%rndmu@nr@maﬁemefr epiBodiment from
3 pr ef er abl rom1l, 2 and nore preferably

nd 4
hydrogerand (Qn@dza"%dma%mlrb@eltwq QEOL@XBA'JF’rp@'@ mdeeendemi afigagh
other éﬁ& ééﬁ tb%ﬂﬁgﬂ#gf o r?gtedlﬁﬁg%té #l’??ﬂ ﬁ#@éh‘{b%ﬁl?{\e@% et g, aBI%/rOUPS R®

togetherl are hwiivalent (0,6€;)salkgitdroup nirsormé 8mbudlirae pt of thedivention the

ng or two substltuents R40, for ia | e one .
groupg ﬁ%ﬁr ¢ idriicakapdiffesent arpups gbpeen i eggpbberie. in
anothéﬁerﬁéeﬁwf\tqgﬁ %&%’ﬁéﬁws% aif Sr%rﬁ‘tt ﬁPQ\?ﬁgE%ﬁ ng h¥drogen
and (GsCheaikgdin another eartimaiimanbaf fhe mbent&amthai@oeps rRamjeodentlcal
and C%{]ﬁe%gw dO'@m% ywlrlﬁeéa}% ggbk%lf(yloor rzq:g/vctgsoups R? together
are a @Mﬁie?i@g ¥b‘8 h'@}(’ﬂl%uvp WSHM{heﬁ'%bcﬁlﬁw‘eﬁi k¥ teQnvention the groups

het eroaryl-1( ydr oxy- ( Cl-

R? bothGre-hyldkggeroor tr(eowmms@ito@emr ae)a qwagant ©C2-Cs)-alkyl group.

Ina fu&tﬁéh qud{ o o&ft%gllwq’;%n trgé: glgrou S Rabo}fw are hydrogen, i.e. the

roup TFREY,Gapieketingthédrowd AYiktRe group CH,. A (C4-Cy)-alkyl grou
J prR (r2 ?:4) al k§|) 01@04) al Kyl -0, ﬁoéd(é’f yiaroup
represegling KR yrefarab y(l@:meimyL al kyl - O- 00- ( C1- C4) - al kyl - 0-,
H2NOO- (C1- C4) - al ky1l-0-, (Cl -C4)-al kyl -CO O,
(C3-C7) -cycl oal kyl -C, HOv - 00-0-, (C1-CA4)-
In the alidgacydblalkane-meiety (&picted ransthH K prefevdtily oe: fb,Ghree or
wherel n such substituents 10are independent of each
four, npenecpretarablyones dwp i tbieeapagicuiary Rrelarabihanees twp nfor

l RN
examifs ane Bt GeopR T FHTEh o HARREAT of BAGP BT 2 oo be

identicalioh diffcbent, redefined as dlnmerorfbemwlamdrmwhosen from all

denoté TS marlls% bﬁqﬁgﬁ%épr&ﬁq}du hy%roa/en and all other groups R

are hyHFt?g{éé‘ll‘h%?ﬁ@;el ) %gﬁéﬁé lff the mazleirg;t/llon all groups R are hydrogen and the

diazagycCibafaneamicigty depitech rrUfo(rmlﬂa:hbs eplgdrame mmgohpnmmﬂiazme
ring orn%ﬁeqﬁ%c?éﬁqu% |{1Ee%m 0 éjr;g @Herézme rlr?g whlé{h carries the group R
but is ﬁbﬁé\)ﬁstﬁhté@by%bsﬁtd@ﬂts On, nn% carbon atoms. Groups R which are

t:i -al'kyl ) N- (C1- C4) 0- and
differep fO(Dtlb‘ly(HlOl?an beppresgat in any apsvyoas of theadiagacyalaalkane

mmetJ‘aef%g}/?ci%i_ Eh%gﬁwen)%gugﬁ'@ére%ygé %}/ I%forﬁ'lﬁ}gi i |sost§6:ﬂa % suitable as

a subgib(lbGia%arﬁid@fhhbél(&lw@%@dﬁﬁd On onBwrebedifricnt of gd y
erably are chosen from hydroxy, (Cl -C4)-al kyl -0,

mventp@l(_Qm()‘m Alkylt Oograps rgg@;s.e&]tuagﬁ @re gﬁgbonde to carbon atoms in
I
the dI%é‘g%ll)%e?(aﬁngﬂr@e@g%ylp%gmg%gle\ﬁhi@h afe I &Irt'ed ¥ ddgPRtrogen

(Cl-A4)-al kyl -0-(C1l-C4)-al kyl -0-, nore especially
preferably from hydroxy and (G -C4)-al koxy. I n one
enbodi ment, such substituents are chosen from hydroxy,
(CL -A4)-al kyl-O, hydroxy-(C1- C4) al kyl - 0-,

(Cl C4) aI kyl - O- (CI C4) aI kyl - 0-

~A ~ AN\
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and di ((Cl-C4)-al kyl ) N-(C1-C4)-al kyl -0-, nore
particularly preferably from hydroxy, WO
wWQ 2900863 63PCT/ EP2009/ 000281 27 (Cl- C4) - al kyl POF/ERP2969/000281
(Cl-C4)-al kyl -0-(C1-C4)-al kyl -0-, especially
preferably from preferably4igrom hydroxy and
(C1l-CA4)-al kyl -O, wherein such substituents are
|ndependent of each other and can be identical or
fer | f besjdes suc bsti tuent s, bonded an
atom. QTR BIAINT SHRTO JaESFRTRE LY ReaPL gy aictire T A8 (Cr-Ca-
alkyl-ceconmpound of the fornula |, they are chosen from all
ot her nmeanings of R4 |i st ed above, and preferably are
chosen from hal ogen and (G -C4)-al kyl, wherein all

i one A5 R ERbAF ool AREORECH i, fien, (crco-

alkyl, I/ae®di-(BRC,)- Qlkgll-sthC@uéx&ylL@{thBﬂanb,ﬂnqménvl -ECAC,)-alkyl-, (Cs-
gen atomlr‘qprgasent in position 5 or in position 6
Ca)- alkaﬂxﬁ@ Foter Rg‘NH'ﬁ:QMeT inapethersmbadigent from hydrogen,

f
(Cr-Col-§RG iR GO AR E DhHHICTRRT Bk G RN EGTE M, - in
anothemfenhtismjnrmhtrﬂbm hyavoigeh, (©1Ca)- a&ybnqdmﬂys(t(hme)mmwand R'-NH-
he substjtuent can be presepnt in

CO-Cuhlasi th anpt ebﬁﬁ]@@é’.'mﬁahfrgwy esw i @S t)zﬁ'EY'r?é‘C{ hyyoxy-(C1-
C4)-alk{y| N andthér éﬁﬂ%@ﬂﬂgnplfrortnh?ycfrggt Y, @ @:HC}Q"H{%@ aa@fagham .CO-

substituents R40, the su ent
CuHa,-pinearmather emposirhentfsorh rwdﬁo@emanpd@m@@mtkyt iarahashen
ositions 4, and 7 peEsi Wons, 5 and 6 .or  positi
embodfRanb g ipitPiPs AodtR BREHE G R Vet S ailtitgubs R dre
indepeR@BROSNEREH ofhe? ah@'dBH Be IdeMticalocaifeRimand BiRshy is optionally
substituents R40, the substituents can be presént in
substitgtes as indicated Sinone embodimentosfi the dmeentionsoremaf thepgroups R is

onoseEHLIEIS - BREplaHs ! BBFENIEGD ButS A o i -

NH-COd0zHL @1 &l allloth@ng @ups R age hgdgen. GmupleBWhtdheél’eSdlf?érent
wherein the substituents R4 are present in position

from hygroggsi eamRedanded oy rﬂﬂ@aﬁgrbﬂnaaiem inrthetd aﬁyﬁ@a"@ne ring
deplcteocp ﬁft fﬁ('g‘rﬁﬂga (l)ra ?ﬁ%% tt\i'ag?) { &%r E%?fo%ﬂae egegggvhlc!m%re dIFferent
from hydhegénr auting darbontatdom daff@arr;oeehexroner\or twrbstzcln gesups RAvhich

erein the substituents R4 are sent .in |
are d'f@?ewgqmm@%} Incasgdhe JdchcBakesding sRecksbiarmuia s
|
a p|pet%fzm;égrz¢é gﬁﬁgmé one gl%lﬁaplﬁ g]l?lﬁlsgn %hlf%%éﬁtcfﬁﬁﬂg@ tHIS group R
can bet preséntimthe chs:ho:alon three Beposition with mspemkbeitme uegtmtrcﬁglen

atom ifich S Potdi B8R ¢R GLPhded T ndh FBedbRer of
dlazac%léblkbﬁéﬁfm‘b dé_’plcfédQH%ﬁnGIérlﬁs’ apigerame ﬁﬁ@@a‘rryin@ two  groups R

anot her enbodi nent he i nventi on, t he corrpoun S
which aweedlfferenjlfranm h«dmgﬁm tlz@&e)grmm@ R cap ot beuesentiarthe 2-

posttof ‘g e AR e PRisehb ELE, SoSibaRbr ey ear{hE Blaf
positiof 2n@sd 8] Onip sut‘fbnsGZ and 5] orar pysifivAs Qgamd 81 onk. pdsitions 3 and
anot her enbo iment of the invention, the congounds of

5, withirgepe@iming rlng nirogen ot svgpET engeshtyy thedoB1greap depicted in
formul& 33&%%uléet{a§e£%o%ff%@é k@?ﬁn A ?1 of% Mﬁ?érggg pir@?ent in
each p?)smlbnl Ih ome Iemtmmménaoﬂth'é |andnm<hethnat rlnﬂmbef upeshosamfrom 0

7.carry hydroge n anot her
and 1 érhﬁaath%ﬁm d'm@t?ﬂd%ﬂp ?r iw%dumt'&rqmeod'mentu's

formula | contain zero, one or two substituents R4
wherein the substituents R4 are 5present in position 6
or position 7 or in positions 6 and 7 and the other of
positions 4, 5 6 and 7 carry hydrogen atons.
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In one enbodi mrent of the invention the nunber p is 2
and the nunber g is chosen from2 and 3. In another
wepdomditent of the invention both p and q are PCT/EP®09/000281

t he 10di azacycl oal kane ring depicted in formula | is a
pi perazine ring and the comgpund of the formula I is a
conpound of the fornula la. In another enbodi nent of
the invention pis 2 and gis 3, i.e., the

0. in g RHERGBIKERE, 5 5 G BB € 2o whrdln at numbers
u are indepeh@EMOsEACH§ othBFah@icaml e Identital sififfeRnt.enbodi ment

of the invention both p and q are 3, i.e., the
15di azacycl oal kane ring depicted in formula | is a

i on LTS o RTBRA 35 K b ety o
alkyl- aﬁ@ HZMC@CCPC?)ﬂaIkWS ﬁ@ﬁﬂthéﬁeh@odirﬁeﬂﬁ@bﬁrqcaf@) alkyl and
fined as in fornul

hydrwzo(fér @gbakkzborﬂ/@lﬁéberwm@@ﬁgnemfcfﬂpm (et aralied a@é‘dﬁzﬂn@.@ (Cs-
I

Ca-aiRt Ao ARARRARY ORMRUBRES SRS SIS

embodument Riny (Gf- CL,bmellqyl ah ernoﬁmbrc@ﬁbodrtmerﬂsR o3 H‘ydtdsxy (C1 C,)-alkyl-,

| ement s or i i f ment and/or can

in anOﬁzﬁreeth%d'me ésﬁ"r ﬁzg\rb éép‘)‘e‘gré} n‘@yﬂeanl ngs which are
nmenti oned as exanpl es of el enments, wherein al
conbi nati ons of one or nore preferred definitions and

% is prefecabty ohesemftoor hygregehi andCrCelealkgr@- (&Os,uhpaz:precﬁérably

o AP A S R L e,

hydrogérer eoi soneric forns and m xtures of 10stereorsoner|c
orms in all ratios, and their physiologically
acceptabl e salts, and the physiologically acceptable

i one A0 oY 5B byt B esieay

whereﬁpﬁﬁefd)érym@fmméﬁﬁrcﬁh skibphedylheigzdlyl s pydsinylhih another
| e conmpounds, which reBresent enbodi nents of the

emb0¢lmﬁérﬁtfroah pheeyland hetereary| wherejp beteroand istiverhenyl.which are

all optﬁdﬁ% ng%ﬂs%ﬁktéif% |di¢ 4840 &é#&hgpm%@ﬂﬁeﬁtsgtheqﬁ\{%ntron R%is
e Sp ecifi1 Cc neanl ngs pr esent

phenyt whpmcrsropeoaalacsrﬂbstrtammme oflnhorelidenticl er diffesenter i c

sl i ot EACTS bbb i s
S(O)mé rrg,dr&s?r &h&@%@%r%%%:ﬁbéﬁoﬁ&m%%t@ﬁq 8befituted

ub ect t'he present i nvention
group ts Qne, atwo threaquefotrr anhortehererer‘abm oma teoeordhtee, for example
unds di s d, herei endent

one of gy e SBIREME M 8 sDBSAREce fER B2 cALBE SN oh carbon

atomsGR @ﬂgtﬁﬁértﬂﬂﬁ/ & mé&:a@ed; ﬁBéVé '\/\ﬁthsr@s}:)ecpl%t§hbs'ﬂtdt&9E pheh{? and
of e free conmpound in the form of

heteroemﬂgreuwrmg@mqrahéfm érm exasaplesin theccaise ef asrr@@psubstltuted

Phenyggllgalpf ggés q‘ﬁtr%jﬁzd ﬁ%dé%gjgt?% tycanr\%‘ Bf}ssfggmr A ﬁ{gb#-giogition the 3-
posrtrcﬁ%r\ftheeﬁpbélﬁbﬁoénd iNRe26¥sY @E&&@&B%ﬂu@ﬁﬁ@ﬁ;ﬂ@%ﬂ e

an exanpl e of conpounds of the invention in which
substlwt%ﬁen Be piesentdn pgsitionsl2 and depf positieng arantk4d, aspesitions 2
and5FU#H&?%ﬁgﬁggﬁggébgSBEmoﬁg M@qsogéeﬁngnégfﬂﬂig likG®e, a

trisubgtiputed gdvenghgrofipi repoéwntmng reah caTdy BeReybistitiuersts i Ay
mher R1 i s hydrogen and

nds, of the for a_l
Pos't'oﬂsr%fﬁm BR a9roupsiH % %6%8)22 dd'ﬁ'@'ffb){lrphémfbﬁ f@rqrep%fi-
r dtot
e B ¥ pr R P B L B GPRERRo 4eydioid ety
preferred definitions or enbodi nents of the |nvention,
in any of their stereoisoneric forns or a m xture of
stereoi sonmeric fornms in any ratio, and the
physi ol ogi cal |y acceptable salts thereof, and the
physrologrcally acceptable solvates of any of then1 10

s Y 4 < 1. o
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15 Ais chosen fromO0, S, NCH3 and C(Ra)2; Ra is

chosen from hydrogen, fluorine and nethyl, wherein the
WO M99993a6ps Ra are i ndependent of each ot her aPCI/ER29091600281

identical or different, or the two groups Ra together

are a divalent (C2-05)-alkylq group; 20 R is chosen

from hydrogen, (Cl-C4)-al kyl, hydroxy-(Cl-C4)-al kyl -,

(C1-A4) - al kyl - 0- (Cl ) - aI kyI

phenyRiSTEXAPIE; [DAAse Gl PhefvigrPu tﬁéﬁ;t@%@v T

chlorin@f arﬁﬁ%tﬁ;‘/lh?ﬁe %ﬂgsﬁt@lén?ﬁ/vh%ﬁrﬁdrpﬁé pPEsetitfinh ﬂf@@i‘oupzﬁm are
I's chosen from (Cl-C4)-al kyl, hydroxy-(Cl-C4

preferalriy CHQBEI@(D‘O(TCmabg)Bna((Rnd) -alkyl, |(§11Qm¢§dky|-ﬂ-o hfid}-)a/@@hs(())m

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

alkyl—%O? 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 fiyaringraipMmp anthas am?éamsiﬁ ahsLbstituents coptaipingucsine-

t
subsifid] GRG0 UBSLHLMER rfSSR 6 DL HRCESneiy such o CFs
itself, @F ¢ Gapdri OFaBH maﬁmmdwde&ﬂmt@actnhstmf subs&tu'edtmhi adiditiaor to
substlt(gjlefj]{sgé(;rﬂtap'glagsutng s@fe(gp&yfré@%rlggnh raqr@pdlment of the
) 20
mventl?)ﬁqﬁe)é\fkyl I@%upsgﬁ scl:flﬂsl(ﬁ:iéﬂen% r(ny’fh_eogr’ougcsl_ (%r)e_not substituted by
fluorine lalngl in $(n9)latterae1dbo§immt theraid slkyhibsiermeansruhalikgisuted alkyl.

Specifﬁc%r_o%} _irglpééitibaqé %riox ) %Cl_ 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 wherei n al substituents R4 are

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

methol SHE AN 3RS A T . 2.
dlfluoran;ihelmvaeﬁS-si|ﬂuoao¢>h|englt3 Betrdéhuorofpheayh w&hém&ﬂmh\enyhﬂ 3-
dichiorg-phETRA. 530 gre-eheRte 2-pichiars Ry, 2 icingisaiedl 3.4-
dlchlorfor i, §Sad]QhI3ro-Wﬁ8ﬁﬁ D- (ﬁiléroUWTBSFoipHeﬁ?IGZldW&B%ﬂ@BFo-

each ot her and can be 1denti cal differen
phenyb Betshinro‘ 5-Gimo0o-pheayld 2;hlones-fluoro-phenyl, 3-chloro-2-fluoro-phenyl,

20 095163PCTLEP2009 281, 32 enein e c I
3- chlo E]OF% PO gfacfrﬁ Oz 5‘8@9{? B{‘Sﬂylwg (Hﬁ%ro-é-t?lHBF% phenyl 4 chloro-
-ﬂuorbqﬁf&nwas cﬁlbréifszilﬁfréfﬁheﬁybﬁ Bidﬂﬂetlﬁyl-@)h@ﬁ?n 2{4-dihethyl-phenyl,
flouriine and (Cl-C4)-al kyl, unl ess "speci
2,5-dimethyi-pheayl, 8,6- dlmethyl phenyl, 3,4-dimethyl- phenyl 3 5-dimethyl-phenyl,
2-fluoro-3-methyl-phenyl, 2-fluoro-4-methyl-phenyl, 2-fluoro-5-methyl-phenyl, 2-
fluoro-6-methyl-phenyl, 3-fluoro-2-methyl-phenyl, 3-fluoro-4-methyl-phenyl, 3-fluoro-
5-methyl-phenyl, 4-fluoro-2-methyl-phenyl, 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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wherein all phenyl groups present in R and R40,
i ndependently of each other, are optionally
W@ apsvIied ed by one or nore identical of diffeP&nEP2009/000281
substituents chosen from hal ogen, (Cl-C4)-al kyl, (Cl
-CG4)-alkyl -0, (C1-C4)-al kyy S(0)2- and cyano.
10Anot her such exanple are corrpounds of the fornmula I,
in any of their stereoisoneric forms or a mxture of
any,

metnyRAGERG) 2aTiair AR R % ERleS 2Rty Phepy, grentoro-4-
methyPNEhfl SESTLISLrRaPARiIYS ohieRé sriinAnehl), Uheibro-3

erelrn |scosenfrom0

methytplaeryl, 51Cdiiﬁrhy2}mﬁjby‘l pHenyhra- n@tbwcéﬂnhshyl ph/aeylezﬂneﬂ@XH-

methy e icalieal e weBRTERENTL s e Rl Bl RapSinony-

2- metwlfphen@l \&ih'@fﬁ P/ﬂbkdﬂéylgB@h'élhom -inetiIgHRMyf, 14om
ydrogen, (C al ky r C4) - al Kyl -
methomcil m}h)&p&@nyb A%mgihqyyy&ame(tpyl-phenyl 5-methoxy-2- methyl phenyl,

(C1-A4)-al kyl-, (CL-A)-al kyl -0 00-CuH2"- and
forex%ﬁﬁ%;/_l_ 00- CuH2u-, wherein all groups R are independent

of each other and can be identical or differ ent; RLis
i ones B S A i 4 e Sl St o
cysediGhiPibnahrboR i) LG, ST st abltinr by e
cycloaikyt (OptChrycloaliearys and lphern\ybyn anethar eaﬁbn:dlmendiénm (@d-C7)-
cycloaﬁyxid(I ff éfqrg/;ﬂosa hSt I : ug Qeéeqwf %%]rafnry r.’?\ 21%0 r embodlment from

(Cs C’%%S%)@é%cf%gzoog/ GIRhyEatd PERTBan R another

embodimentipnt ((¢i-6a)- Qg@lealkyjapaemylcgnd balekearyl, in another embodiment
|, e

rom (€5 EEARY] % o EAF UG RREIELEEBRY ry SIS fomc

C,)- cybl)baﬂ@ﬁaﬁﬂ plﬁi@h?l waRIREINGRAE cYElcAIky G&y%l‘dallﬁém dpﬁé’rﬁwfaﬁd heteroaryl

chosen from fluorine, (Cl-C4)-alkyl and

groupsaengll optienaly subsiituted @sendpat%amqi 9y@lgaa<tvl pmfer@bbyls (Cs-Co)-

cycloaﬂﬂgsrﬁ{r)]r rre er%'bﬂ)eg%inégbl %;flbrl ylaﬁ{{eenxtanfp%%&l;oﬂgﬁls chaoalkenyl
preferétﬁﬂt1£®5—€k)4WCloalk¢dylofqr e)daﬁiple@%}ohbk&hylchnd heteroaryl
al kyl - 0- (C1- CB} al kyl

preferéh'w C%Q%ﬁ oahtﬂ\'%fmw apd nygdmybs!@@npmﬁh%be@ment of the
mventlgagjlf-g%j% _ngsz: wtalg}(ﬂgjé Bﬁﬁa@ﬂ&%ﬁgi@?ﬁlashlgg}cg%d P(rglerably the
number®©f)subbtityientd in 4 pudbstitutedrotp)REi& phetwo, three or four, more
prefer%tﬁé_ﬁy%) Blecl( g nﬁ%e( g%ﬁ&;ﬁﬁ%[yasrlé}/elr_agy’one or two, for example one. The
substlt@le(\fSQn)eCé&bﬁltﬁﬁé'd)dﬁ\‘o(fh%hadé‘ﬁ}es%nt on carbon atorgs in any
positiongasanylicated, abey@witharspeiNo Guibstituted eydoalkyl cycloaikenyl,

b R4 d dent of t d
oens 4 A o PRI AR P 5 bRt

monos‘Ub@mdt@d mﬁh@ﬁpwgrandegwge@htunglR3° NtheSsub’fRint caABprekent in the
erel n al nbers m are i ndependent of each

2- posnmméhe&wm@a@n g6 theidrasition, @nddnthe case of aglisubstituted phenyl
group S @ksthti G Lanlbe?Bfbsent 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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p and g are 2; 25u is chosen fromO, 1 and 2, wherein

all nunbers u are i ndependent of each other and can be
WO d@avdaed or different; v is chosen fromO0, I1PGHEPRNI/000281

30wherein all al kyl groups, independently of each

other, are optionally substiguted by one or nore

fluorine atons; WD 2009/ 095163PCT/ EP2009/ 000281 34

wherein the cycl oal kyl group is optionally substituted

b TR AL Al PTG n
cycloatkyeet Eycﬂdaméhwgmbas repdRenehg REP lrd AgaNxyaIroHSther

cgresent in R and R40, independently of each other, are30
embodimend ahitheyinyantien, 1 exdoaltylRrcysioalianyl greun repiesenting R

unsub?ﬂ&& eg%‘e ﬁ.}qgﬂt{é#g Weicjr? E?rﬁ%{% %@8&?@ a(ﬁlﬁgna\fl 1?§|he§ir8)a§yl group
represantin@Ya?lmreMGfdnablymeﬂﬁﬂm?|h<a|cﬁg”e‘h %OE@%M@C‘Q/I Cﬁydrbﬁy—(& -Ce)-
r _stereol somer

alkyl-, (5 Cat-BIky- Ot Cor S (o @@r?‘gylrﬁoaw]' (e o-Slevies Ryctzoxy,
(Cr-CRRUG - OB RN CRETARI G, 3610 BT ERG €FfallED-, (Cr-Ca)-

alkyl-Crd\tei(G1-€4)-allohse(CH- C@)m[kyhﬁcb);( chalﬁﬂmmre preferably from

halogeﬂ{gégif;?éﬂsyl Gy RGeS Eohyery. (C uftek BIH-O-, Cr

C.)-alk engxs pﬁaiﬁyaoe cmd@@emgun%@f %ﬁe%ﬁheepaﬂmu&%@%rabuy

|-
i"d or differen i's cho

from h@@eMICaCkkalkyh&Gn&HMﬁﬁit-Qekygwg ahy0xy, (Cr-Co)-alky-O-
: s

and (CAEnAINR- 6 Ce B ralmiaye bl Sy KT GHob 581 e, (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 ffbrﬁﬂﬂlcfg"dn $0$4ﬂg$ialu¢wenuchr¢@%nk;ﬂmﬁfad>me en and (C4-Cy)-
(C1-C6) - al kyl, hydroxy, (Cl1-C6)-alkyl-0- and (C1-
alkyl, wherein in one @mbodiment of the invention the alkyl 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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4) - al kyl -0-(C1-C6) -al kyl -0-; WO

2009/ 095163PCT/ EP2009/ 000281 35 R4 is chosen from
wh2000ex163 (Ci - C4) - al kyl, hydroxy, (Cl-C4)-al kyPCIEP2009/000281

(G-CA)-al kyl-0- (C1-CA4)-al kyl-0-, (G -C4)-al kyl -0 00-

and H2N-00-, wherein all supstituents R4 are

i ndependent of each other and can be identical or

different 5n is chosen fromO0, 1 and 2; p and q are

h
cyclopRl eV SHe R h ey e oK A TSk EroBeY. 2-
hydroiyd%‘ékblfegityp(% WJréﬁi @gélohéﬁ@/! -y dk'dx%/f%!yﬂdhe@ﬁquardlﬂuoro-
i'nde ntly of each other, are optional

CYC|0h§ub|sf3|3 dmethwcmeml Iﬂ)ﬂ'éjlmaﬂwl‘ﬂyglo@%ms temamﬁboman 3-yl,

etran g Bh BN 2, BB £ DB SRR 5 bR

phenyi, ﬂcﬂlu&b%ddwllcﬁl@fd-ﬁhéﬁﬁl SC&m@rfoeﬁherYW&J&hWrﬁ-pWéh:gl r3esromo-

bel ow and by whi ch the conpounds are obtai nabl e

phenyle gobremneo- phﬁeylpZepgt’rm Pbﬂnb‘f 3trn@tfwbﬁb@0wd§ raethtyh@henyl 2-

v AR A5 L 1B 1RELL M, 5 metnory

phenyM\Mtdne&ib)@l-M)érqﬁl I vP-aiethoyyethbxy)- mmrmtm-@mﬁethbﬁyéiﬁoxy) -phenyl,
LIV i 09/ 095163PCT/ EP2009/ 000281 36 forrula 111
4-(2- me@@sv@éhca% DY h &-rmetRonyeroRey ) PheRt|. ch(3-Batihxypropoxy)-

ofit ah 3L 145
phenyE ASEeHb B dhvi-phient, BHEERRATER, HiGMen b SRl 2-y.
pyridina3-yh pyiieliredyp,o2rhgid raxdypy fidint S4yhd-bgdrokypyridin-3-J, &+tydvoxy-
pyridingirdl (6 BHAIORY TR GHEY Pofecd- DR PYEN Y Ao Py 3-y1, 5-
f .
methoRY Y RGeSyl B Methoty oliin Y E“?fqﬁ??%ﬁﬁ“grmStggrﬁ”mey
pyriding#-ol) 2-ethoxy-hyridioppl Sesetfoxyrryridin-ylafor iexample.

substitutabl e group allowi ng a nucl eophilic
substitution reaction or a reaction of another

The suBiflANtS R*€ chd B, preBehUifl 41 6Bsbsidng £ agtict Bafder 6 and/or 7
transition netal -catal yzed reactions, which results in

in the Gonerabetgy doe ek Hhe ol Eng depigted in tqrmul%l dn eapelthe nugnber n
of the %ﬂétg‘éiggéa@%ﬁgﬁ% @ggghérg i Lt ROHRM L] I %é}ﬁticgr?g HY5 3 bhd 7 of the
indole ainlgyWisioh fdonydt@ayryds eubstituent R6°r Carrg arityalirds@érga@mute. the
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-Cs4)-alkyl-O-, phenyl-O-(C4-C4)-alkyl-O-, di((C1-Ca4)-
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-, HoN-CO- and cyano, more preferably from halogen, (C4-C,)-alkyl,
hydroxy-(C4-C4)-alkyl-, (C1-C4)-alkyl-O-(C4-Cs4)-alkyl-, hydroxy, (C1-C4)-alkyl-O-,
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In case R3 is optionally substituted phenyl or

heteroaryl which is substituted with a 15suitable
W@R@®eNYam accepti ng group or conprises an PCT/EP2009/000281

el ectron-deficient heterocyclic ring, or R3is

optionally substituted cyclgal kyl or cycl oal kenyl or

is tetrahydropyranyl, X1 can be hal ogen, in particular

chl orine, brom ne or iodine, or an aryl sul fonyl oxy or

nyarofte eI s C T B Sy PV OTE Cay-lky-O-

d|((C1f@§%ﬂ{8®w ¢ pay)-akyl- @t GG1LCL)L&kﬂ[EOh©UG(€41¢9fMéﬁWH -@O0-, (Cy-

reacti on can performed under the conditions

Ca)-allyfl- Qe IRGFPH |(§1sfadaealky|@1Qm- At Corandieyana, particuarly

prefer38 St naldest IET R oMo o fFebeFakiaffer coHaRy - -

Ca)-alkyl, ﬁvdfd%ﬂ(@ -Q3)- aNYWj en;adr@b(yggh C%K/JFW)‘TLQ eC her,)-aIRYFD-(C-

[i ke dineth

Ca)- a'K\&g—r%t ﬁiﬂﬁnwy@r(éhr%h)rﬁ | dPre di(KhePiC4)- @}kYbN@hS«?h) -3y ki (§o-Ca)-

alkyl- C%)ase iu&h"&%a@;|| an alco F—R?foqage sé‘?:lltau IJ&{ ??%n%gd fFNaCO_

more partiesiariypréfarably dtom ihdéogem, kE O Jlalkyl, kedsoxly, Gy -C,)-alkyl-O-,

(Cr-CAbT 65 CarPieF O (o Bonakal- 8&&%&@'99?%'&%%961@9 (Cr

Cor GRS PN, ooy gy SISl o g, (. Co-ah
hydrox € §-iQaratiy-ahe (y1-Ca)-atkgt-Or (Ear @h)-alkyl- ©ar(Oa€C4)¥é"wl+®£O and
HaN-CRf- WigBeif afliistianys &(hefs InGeBRnEANLPeasty aiher and tan be
|dent|éé'l BRERRAESN and VAKIBRNZIE ﬁeng?{ggﬂé‘%@fﬁw @h8ently of %ach other

br onohet er carene WD 2009/ 0 PCT/ EP2009/ 000
optionally SMH@te@lramMr@tedario anecembadiment offthe m@/erﬂwpoaqw chosen

from rBlgdet (GRE Apioh B Pty S BT [GEEeF gl R-(GeCo-ak-

O-, (CP@?Q"Z&O@ -, (e4-al, )y hikyl-NePee-Oc oy dalkl/PO- @@anlﬂbeCO -(Cq-
copper (1) brom de, co per (1) i1odide or copper(l I)
Cq)-al v (GcBubalkyEO-6O- e@ai atkyt- ﬂdt'zhl'&g oeefesatibrosm

nalood, (G RO S, T8 Lg'ka? (5t el OB -ale-0-

(Cs- mwmwmmmd H.N- Cdl—OﬁoaleQaQTplé frbuehalogent (C- Qu)ealkynhydroxy
a hase_such as a carbonate assi um car bonat e

(Cr-C ettt ohebalat - CB- A gof e Blpgas. (er-Ca-alkyl,

oS VBRI 00 B0 0 AEILAZo 5 o -

C,4)-alipnl dhydwexy)ane{ﬁydhc)aa}kw-@‘roWheeeln'melmsyltmntsrﬁ{ Pamsindmp,endent

of eachiqliei AR G L RoRYiEA P IRTENT. PretsablysBobRRS fanfvo of the

substiftiéhtd R*®ard IQO?V\ﬁlV@né SﬁfHdéf mehﬂoﬁﬂ@tlh\%ntfﬂﬂ el nlifbelr '?\es
preparation o ounds of the formula IV a conpound

chosenfronnd, 208 @amda, |prefmablyérorea1ct2wd/v3t moge poefecayl from 1 and 2,
mula |l

and 3y e 117 Tah&Bmale [ £ I i s sTonotiRie 3 |eah ang sukstituent R

is pregemt in fHd edmpolRdd BEthediopfuREl, Prefeeablp@nePtw@dr three
al k¥l sy fonyl OXé’gl‘OU such as

substlturen Bor ohereriptarablyeng extwo substituentsdR Enfas example one
substn{& ?do um cat al yst, which can be forned from
ris(di'benzyl i deneacet one) di pal | adi um(0) and a
phosphi ne Iigand, for exanple, and a base such as

sodi um tert-butoxide or tribasic potassiumphosphate
In onejembedimext of $ag vention at rast saesubskiUsE RhoWhighk gan be present

ahr
in the 5@*"&6‘1@89@ fifla | pERg AR & PR eGR G &7
et al., Lett. 2 (2000), 1403, for exanple. In a
further met hod for the preparation of conpounds of the
formula 1V, a conmpound 25o0f the formula Il can be

reacted with a boronic acid, i.e. a conmpound of the
formula 111
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wherein X1 is a boronic acid group B(OH) 2, in a
transition netal -catal yzed reaction for exanple
W@zwoneiiny to t he Chan- Evans-Lam nodi fi cati on BET/EP2909/000281

Suzuki - M yaura coupling reaction in the presence of a

copper conpound such as copger(ll) acetate in a

sol vent such as a chlorinated hydrocarbon |ike

di chl oronmet hane or chloroformat 30 tenperatures from

bout 2 out 40 .C..for, exampl g at, roon. .

examijg A iRsuePs K% o sl istel Geapt ilinthe aubstituent
via whidkift isSondéeidtheaddrben a%MYthé @ﬂ%ﬁﬁb@ré&"‘rﬁ@ &¥'the indole moiety,

pyridine, as described in D T. Chan et .
is an cRygeaemohe . tis chgsen ir@gahydms (Ci-Cn)-akg- O , (C5-Cy)-

B IO ETEE I T —

Ca)- al@l@ b®;-ch)-aikpro- {G@m)aam?n@omi -©)- dﬂ%ﬁaa‘lmmwa 'd (C1 04)-

an organotrifluoroborate salt, i.e.
alkyl- Q-héhﬁﬁylr@’r( 11G4)-ald @, ﬁ'ei@lfoaaﬂeQﬁGg-,ﬁ4b-@B1Y§rQ:th6%1dC4) alkyI)N-
(C1-C II{}JI e Pll??tb‘?? e gau{% Q@be gﬁal?ﬂyfsét cligrénﬁ‘) _BRyPB-, H,N-
CO- (C5—Sh(:Ih()l43|lqkyl-@ , (C1- m4PB1kVBOO}® ?(Cﬁ?ﬂﬁﬁﬁ(ﬂd)@l??l}@ﬁ'ﬂmﬂ):ml ,{C1-Cy)-
osphoni um cation, .in arlcuar ot assi um cati on,
alky-NH S 0o 2 s P ok Oy aloA EattasNEC OB iasrelmuktbubstituents
are |n defitof 3:9(9% he?%%)cad Pe H%ti%?éleaﬁf‘ér&{t dhdwhatelh

ansition net a conmpound as a copper comnpoun
phenyl anak hetgppany( gtoupsoeetraindependestly obaacts attter e substituted as

indicatE) BrefraH SUCEHEAIIAN a1 FORFebHaM DI ol CroRctiky’-O-
hydrox@o(cg ch- élhﬁ o, G(@g?r@%aﬁﬁ |sm(9?m:4§-%‘ikyiﬂ® eﬁHéﬁ»{l @l(@\{sm) -alkyl-O-,

escrib

di((C1- Qzl}a&yl)M@?&)ﬁikyb@adﬁh@4)%ileyl£|®s@qae¢ht(ce@nyeﬂ@|w .CO-0-,

and mBie b RTrRBRIIRaRl R d b de B Oy Cr R b IPRER) Rlivr0-

phenyCONEALOH- eﬂf(yII(DE d(@CE’ﬂdﬁ-aINI)\N (o @;ﬁNaFFd?I @L@ﬁuquc‘{zlaﬂl@yl -CO-

in a solvent such as a chlorinated dr ocar bon

O-, padicglartrpretarahbydrem hyshipey, dCurled- eﬂk B uCaralkgl-s(Ci-Ca)-

e e L R e TR

padicqu@spMénablyaanaichGSemCMmmmow E(C&l‘.ﬁ)keﬁkyﬂd)- (C1 C4) alkyl-O-(C4-
eratures from about 110 t o .about 140

Co)-alkyblbAgeah ey HO- Grg bl Ox espgcnal%erefm@m tram hydroxy, (C:-

Co-ayb e A (8760 IR G RS Rl oierdly from

hydroxtyaarrd €2k -Cuit-alkgxy.i Insinet embbdimgenth suchy spbstitdents dareechosen from

nyrony [ kel B bS8y At o ek o B i G9-atvr-0-,

phenyl(@y(o CU:J)lamg&lIo)J I (001 -63) -al kY ) N-ECI-EENAIK§HOD, BS-@O- (C1-Ca)-alkyl-

| ori nate %/Carocar bon | i"Ke di chl’or ofret hane or

O-, (CaCa)oaHle Orke-{ar€4)balkphor, aN-&HH(CalCediatityl6)-, éCﬂ‘Cx)- ky1-CO-

0- andlg 2P Ry B0 Rl B AR T C3 el - Ry (31-C o)
alkyl- dS(CI cr) smymL edu((ex &9@%3«4@0%6%@:@0% L& (EaCy)-alkyl-O-,

about C. Reduction of I nterned

(C1-Calyalior- @eCéibfﬁlaCn) ﬂ@Ybf)lo@Jné't @zwcwan&@ﬁl@l& mase preferably
{
rom HHHRICE E-URALOS EHCOEIACR SIGNC U .

(C1-Cypalkyl-@-, HOICQ-(C £CQY-akgBO- @ndC(OJ @.{)Gbll@yl&bl@@r(mém{)iall@ﬂ O-,
ke met hanol (get hanol or te

pamcu%{lye@rﬁggr%lpiylk O BT dCH s DAV, (Br-Ciagralkyl- O-ErC.alkyl-O-

on I CRRSMANGI 0.6 S Al aapl o nyton

carbon or Raney nickel, for exan‘pl e, in a solvent such
as an al cohol |ike net hanol WO

2009/ 095163PCT/ EP2009/ 000281 39 or ethanol or an ester
i ke ethyl acetate at tenperatures fromabout 0 Cto
about 60C and a hydrogen pressure fromabout 1 bar to
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Compounds of the formula V can al so be obtai ned by

reacting an oxindole of the fornmula VI, wherein the
WQe@Wo09RR43 and t he nunber n are defined as in tP&/EP2009/000281

conpound of the fornmula | and additionally functional

groups can be present in prgtected formor 10in the

formof a precursor group which is |ater converted

into the final group, with a conpound of the fornula

|| def | ped bo e rein LS hal ogen or.a
(Cr-CaIETR T, Ry Rk URETE DGR SGRSEN Prgferably from
prefer&ﬂWfbrﬁ ‘hwﬁb&g‘é}ﬁi (IBPQQ) é‘lk?lﬂoaSNﬁeﬂé‘M 8itle sﬁﬁéﬂuéh&@rem
rou having a cation |ike a potassium cation

lndepmd @ﬁeech @thenancbcambeedwmqal er duﬁ%@n& ifthesidesesieeh on

substifiept] bahgdF Y3 AT PR afbm MM upsliuapif B blgPresent in 2

compdiitiel Ghtakifernsulai 1y te \mnderehffrdrﬁw&ﬁhet metahmg"se@m?"qrsted
of the conpounds 0 he formulae Il and I1]

aboveegmrpr%fef@gmam ﬁgog%m fram balceghang-Ea- g;)oalkyl w?]ereln all such
further QEREAEHS o FRIIEFABH! B SaciPBilet HHAILAFBERELY ol bitRrent. In

espec ction oun

one embodmhetﬂ dhe audh gﬂbtmuteh’eRé%blors@d)fnatdreoxyg&r’namns ipresent in
ounds of the f e oxi ndgl es, of

th he
posnhopﬁ ﬁ[lina esition 6:afdhe I!ﬁdcg% BmscIrban?fgeaemh%@ﬁaI two }dentlcal or
dlﬁereff?%r%ri %@I{bﬁl?ué\‘\t%_rér éé’éﬂttlﬁ sﬁf?o'ngrqjé‘ﬁ'& 6F the ifdyie rml a

or o-i n - 3- car boxal ydes of the
VI I V\D 2009/ 095163PCT/ EP2009/ 000281 40 R3- xI I

In a cqmppund it fedopBiia GRish TamaiRe SREHBIEEN F nethedrdhstitpent

can bd pRizéneftpadifermklof pfdé"tﬁiri QWbogﬁlgHI@oPﬁBSIESn 7" &B8linddle ring.
protected formor in 5the formof a precursor, group

In a camnpeund ef thetfermutanbwhicbd-antaios tte substituegte RS°, thasubstituents

can beypisSRRLE postiohs 2Bk B RESHbS 3rarib B oE Posliont ffoas

position8 @ gAd 6CorQfostici s and i or pesitione b amd P iendolednng Mh a
chl oride or phosphorus oxychloride in an ipert aprotic

compaymdyefithe Jornulad vghlﬁp goptains Bres substiientmRed the substituents

can beheg%rgg gﬁ?n&'qg@na rqeOE(m Wor anggﬁgeﬁér prﬁ}'_lons 4.6
and 7 or irepositiong 8, 6 Iaad@bﬂn ofle émbo@méniroéxhé Immmbnutheocdﬁwpounds
t 10 C. Preferably, hor ug, oxychl ori d 40
of the &IIBILE@ESO"@%@%@PP&I tyo stq%ét' qr&?fﬁ eI’V'\eé%.'QéFI? SIHP?H"UG"‘S R
I
are prééb‘?wt?r?rgBQMBH by &eituér? 5Bt iR 8\%&%&%%{1 %S%r?dcfHee&hg%f

eratures rom about
positiopsef, &, Sodnyd VrcaInIyehyd'regemadaoms. b drctbes antbodanmegt ofdiheanvention,

the coffhpLREKG" as Tarihils | EPhR SR GRe GOIRLESHBIENER S hgrein the
substlﬁIBﬁtsCRW&%séﬁt ihsoditts lor posfdn @8R/ ;%élﬁorbéM anﬁ 6 and the

performed under standard conditions, then yi
other cf|ppsitians 45, thand draairyshydrpgen atoms. In another embodlment 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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WO 2009/ 095163PCT/ EP2009/ 000281 41 Conpounds of the

formula VI1 can al so be obtained by first subjecting
WwW@roodndsiabl e of the fornmula VI to a Vil snei er PCT/EP2009/000281

fornmylation with concomtant chlorination in the 2-

position anal ogously as outdg ned afore to give the

2-chl or o-i ndol e- 3- car boxal dehydes of the fornmula VIII,

wherein the group R4 and the nunber n are defined as

i DT R £ S S EP  geser
position's bhﬁoéigbﬁW?QBr iA PYSRIoHSS® Bnd704Md MY 6ther df 'pé‘sﬁigns 4,5 6and7

converted into the final group, and then introducing
carry hydeoggroatpres Inranatieeriembediment afthe inventigol ther ¢cergppunds of the

nd of formul.a VMl 1dsoby. reaction wi.th 40
formul J£0BER 2585, e o PSS ferts RiohE sl e are
presentin pdsiish@enpesitien 7asnih PdsitiIms!@Add Frand the other of positions 4,

al kyl sul fonyl oxy group 10or a boron-containing group
5, 6 and,¢i¢agy hydregerhatomasi d group or the group BF3- having
a cation |like a potassiumcation as counterion, in a
nucl eophilic substitution reaction or an U | nann
In onereralsddiorent bf theinentidn dns number pes @ adittad naeder g is chosen

reaction as outlined afore. The expl anations given,
from Zaam/é» Wi anetherserpbedigentof the apvandiendroth peand A58 a4 Softhe
. I . L | r: . i
dizzac) B e Bt in iyl s AP R Erte cgmapound o
the forapté ¥ isca coagoondi ofghg faindlarlasineariother embod@aent afrthefinvention

. 2trﬂc§ Co ounﬂg%af the formulae VII1. and IfII. Tge
P1S = 20G8I'R "8 Ba yzacxsiaakage r{r}gec_"?F_B? 119 fofulad s ehen
homogiSer@%ind AfflaHA U8 cohPHRUbLIAREFbih AT i 8comiSound of theeformula

oxi dation of al dehydes to carboxylic acids to give th
Ib. In ar@therdnbodimentinthe inventiondadh ptand ¢ @rend, hel, the

. wherein the graups R3 and R4 and_t he nunber. n_ar
diazacyiBpiafieq™y deaHE B gl e 3 e a7 AT fingafd She compound
of the fEAiuld Pizad b¥mipeunatcTiRe farhmuasc. ARPR'DPRESERY R and n in the

protected formor_ in the formof a precursor group
formulagilz.Hbiand Igtare definedraseid formblalhe final group. For

exanpl e, the oxidation can be performed with a

per manganat e such as potassi um pernmanganate in a

m xture of water and an inert 25organi c sol vegiR RL’Qh

as a ketone |ilk eRone or an ether like TH:| a R
tenperatures fr out 10 Cto about 30 § f
pH N_R'™

N"thhe oxRtfyti
chlorite suc

N gani ¢ sol vent, R as~An al cohol
like terfy utangj or an ether |ike THF, | g 30\ 5
t enper at Bres fRom about 10 C to about 3B°C, fBr
exanpl e at roomtenperature, at weakly acidic pH
val ues, Lﬁr exanpl e in the presence of
di hydr ogénhphosphate. WD 2009/ 095163 PCF EP2009/ 000281
42 VI |
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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
combinatiorseof-cheybompea phefeyredgtedinitiods arid eavbbodahentstand/or specific

meanifigs Bt A SUDIC: Of L Rasenh SNEMIBRCASBYk (RSRECLL all preferred

compddh%sfd? thelkGndufall Salpﬁl‘éﬁJ U rSHENRERE Foril Sn@ MRS Y

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),
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25(benzotriazol -1-yl oxy)tripyrrolidi nophosphoni um
hexaf | uor ophosphate (PyBOP) or
whe@anIispyrrol i di nophosphoni um hexaf | uor ophoSPETHER2009/000281
(PyBroP). The activation of the conmpound of the
formula I X and the reactiopf the activated conpound
of the formula | X or a reactive derivative of the
compound of the forrmula I X vvi t h the corrpound of t he
A fornula?(is gengra# carri E; n_an in
s an gxaple of gormpoyads, 'PHSP "P” !{bW H’E‘ any BQ%Hé "b?fetﬁxECth al
elemets el @STRCIOR ﬁ?\l&@féﬁed Géﬂﬁiﬂ@ns %&ﬁ%&ﬁhd@éﬁ%e formula | may be
ydrocarbon |ike dichloro t ane or chloroform or an
mentiegigdawheigim pandonmre boke, R{ uis hydsegereand A is ehosenrfeornfO and

C(R )y i B BRsomaM R Ry i/ GoGERHbg B s cnosen

from O'alaﬁu IQ(RB),£aha 3k dthéngmuperdricihymbBtsgrd défhed as in the general
triethylam ne, ethyldiisopropylam ne

defm'tnnrﬁ.ftth? cRBsEds e tae fosprulail oe in apy &f tiaspeefarred definitions or
embomgﬂlts BPﬁ%‘%HO@lnt%H: %ﬁg%? tl‘?é k@febegfg{)mer%‘%mg A& rH)Jﬁ?re of
I um carbonat e, st um car
stereomn’n:emﬁtbemsfln ranqxatml a&nd thelTpleysiblbgicaty acoept@blmls@lfs fheeeof,
an then be reacted with a conpound of the
and th?chﬁ! '&%C@%bsseé\f?mﬁgaavot HeMormula Xi11.
The groups A, R R20, R3 and R4 and the nunbers n, p
and g in the conmpounds of the formulae XII and Xl 1|
Anothetrsmcﬂieé)'(amnleaa;eimmmmmahedermtﬂlatlhm amy oftheir starebisomeric
addi t.i pnal functional,  grou can,.10be, present
forms B 8 abfUER of SISFEBROT TN iregy 1A, ad Mepgiolggically
accepté(ﬁlé@altsStHe?é@F aR@MNe bh?glolq\ﬁl&lly%ctebfb"dle %b%ﬁ’es dh&ny of them,
group R5 in the compound the formula X1l is
wheredlef i ned as in the conpounds of the formnul ae X and Xl .

e compound of the fornmula Xl
Als °W°§eﬁﬁ?§“we§ﬁf‘§%o£>d§@ the group X2 is hydrogen,
and the reaction of the conpounds of the fornul ae Xl
and XI1 is a nucleophilic 15substitution reaction. 1n
% is chgsen &par hydrogeppfluerne angdsnethyl, wherein thettworgregps R are
h a
mdepe‘l"f&gﬂgéﬂgécﬁpﬂ}éﬁ%@or w‘)@'icfe';t}ticg Blhﬁlfféy téﬁ%hﬁep@&onéltb%&s R
togethehare‘a)ldmdlaﬁ (C%:Ce)-aiiyd grdlip; for exarrpl e, the said
compounds of the formula Xl in which X2 is hydrogen
can al so be enployed in the formof a salt. Likew se,

Ris cl‘ﬁis'enﬁé&ﬂg&g?oﬁ ?Cn@&tike}ﬁl t}g/ &g ?(? @;%tapﬁ(lj K@t &e)sbfkyl O-(Cy-

C4)-alkyi-n phenyrfatCusaliofl-, t(Be- Go{aikyléDEO&h-lzbeamﬂ)F%+NH€C®FCuH2u ,
es of ,sui tgbl e sal
wherelpikyies T afs TlepsPHENLObEIch SEL ANGar e biepwcal or Siferent
prepared in situ, are alkaline netal salts such as
sodium salts and potassiumsalts and salts conprising
'is chasem&om mbal-akyk @vdmxys(&lhca)sallﬁylaaedrt:!uNfC@nﬁﬁnﬁzmlkyl-
salts. The reaction of a conmpound of the forrmula X1,
wherein Ais 0, S or 25N((Cl-C4)-alkyl) and X2 is
%is Ehslieroeom drbgen, qmmé)féikﬁfOi(t@ éﬁcﬂ reuk@»ﬂcyu@au@u@j HY,-O-
carried out in a solvent, for exanple an inert aprotic
CO-; solvent such as an anide |ike DVF or NVP, or DVBO, or
a mxture of solvents, in the presence of a base such
as an al cohol ate |ike sodi um et hoxi de or potassi um

R¥is treosenbfubraxphieny| and yetérdantj Whichaatelsptiondtly dabstituted by one or
ydride, or an gm de_li ke sodi um ani de o

ot s or
more iFEEY T SULAPRLPHSHaITF GROSHR oMb alogen, GapbrlbliybdCr-Ca)-
alkvl-d-r ikvB8(H L0 f&}e oAdvant ageously, the
y egfnt?g)gacg gg:)mcarr] e g&tﬁq:ly%na m crowave reactor. In
case the group A in the conmpound of the fornmula Xl is
C(Ra)2, the reaction of the conpounds WO
2009/ 095163PCT/ EP2009/ 000281
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45 of the fornulae XI and XIl to give the conmpound of
the formula X1l 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,

i i ORI CORRE, NORRE, kT, B a0

Ca)-alkyho iy d 60>, (@1-Blapatkyl20, kydrioay4Caifl4-alkylOve (@r-Espatiql-Q-(C:-

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 QHb%r‘t 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 THF 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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obtai ned can finally be converted into the desired

conpound of the fornmula |I by renoval of protection
w@e@opssiend/ or conversion of any other groups.P@EEEP2009/000281

i ndi cated above, in order to avoid an undesired course

of a reaction or side reactjyons, in any one or nore

steps in the synthesis of the conpounds of the fornula

I functional 20groups can be present in protected form

or in the formof a precursor group. Besides in the

final step of the synthesis of a conpound of the

wherefrothBLdy@Idalky? gPO @S s dsticiTally RuUbSHIUtEE by DFeV@ o ’dentical or
precursor dgroups be converted, also at other stages of

differenhsubstituentsiohosen $iose flpvene pndHEni G |l ejess spaeified
oﬁmnﬁgﬁajls about suitable protective groups and their
'roduction and renoval are well known to a person
skilled in the 25art and are found in P. G M Wits

and T G eene, Geene's Pr%%ectlve G oups in
whereg@]bﬂh@g)gﬁ@mpgasemt i@ anbB0 7 jndensdently ©f eackether, are

optlon%@ L?Br%ll onecP e, Lﬁ?br@fldé“tﬂ'{a?‘ét H%r@ﬁt%%tlmrﬁgcﬂgyen from

enzyl protectrve groups suc
halogere (€ yIC ,patiet,{ CaiC A)yatkyd:Q-, (T ohj-alkytt SiONz dndesyiamios  of
car boxylic acid groups from whi ch the benzyl group can
be renoved by catal ytic hydrogenation in the presence
Anothéff s@ﬁae%ﬂﬁlédérﬁrﬁo?ﬁﬁcﬂ! Lof t rmérfBrrPHltayll @; EFttl'errestereols meric
groups such as in tert-butyl esters o oxylic aci
forms gr aumixture mfnsvdreoisommlctfermsbmayw rgtiognd the Meysrlmngwatly

nt W th tri Iuo C_ac
acoep3bis &3 Teresionpd i pEKSRIGHGAY rrapiatje Sobiates abany sighem.
whereia009/ 095163PCT/ EP2009/ 000281 47 ami no groups in the
formof esters and am des and which can be cl eaved by
A is chasedifeoraO.bend GRT)l ysi s, and al kyl oxycar bonyl
protective groups such as in tertbutoxycarbonyl
derivatives of am no groups, including the cyclic

R? is chBt&® froh® Hpdlegendfldrine Qﬁdtrﬁ@thgl&ﬂﬂﬁéﬁﬂ tﬁé'tk/@r@oaﬁs ®are
depicted in formula | in case i s hydrogen, i ch

mdepe@ﬁlﬁnb@f eachother and: camberidantisal er differentopbieswagiasig R
s which may be nentioned
togethg?(ér@étﬁiﬂlg‘i’éntgbe“é’%%qﬁ%%wwbe converted to am no
groups by catalytlc hydr ogenation or by reduction with

sodi n1d|t |on|te l e, and cyang roups whi ch
R is CHABRNIIrEHENIA (Eo ARG s BIRY e o)y PIRH-O-(C-
r i O
Ca-alkGE; BnOhHeS; O NSRRI A GG oy BLMHEO-CHar-
whereiotalkegroupa i oy independenf offeauﬁ othealkandrcampbe mtentieal or different;
carried out in conpounds of the formula I or conpounds
of the forrmula Xl Il or other conmpounds occurring in
'is chB@eﬁVrth@L@ dpémyhﬁyemwocmde,,)oéwhgna%mib@ {1 E¥-alkyl-;
exanpl e roxy gfoup’in a conpound of
15formula | or XIIl can be etherified or esterified or

* s GRGRi oy Rade E GITR Gy Bnd G RV So K -0

CO-; can favorably be perforned by al kylation with the
respecti ve hal ogen conpound, in particular a brom de
or iodide, in the presence of a base such an al kal

20, [
s <R, ot WA Fahd K180 irER B BREE A VurifistTy one or
more idbftical oNN’I?feDentasdbsmtmThtk ﬁhlesm dﬁbnﬂhﬁbgehug@PCZ)-alk9=c (O§-Ca)-
S tive cohol, under the conditions o
alkyl- O('héP MEIXS%';? bgf 'PY%HXY AngYaPPesence of an
azodi carboxyl ate i ke di ethyl azodi carboxyl ate or
di i sopropyl azodi carboxyl ate and a phosphine |ike
tri phenyl phosphi ne or tributyl phosphine in an inert
aprotic solvent such as an ether |ike THF or di oxane
(cf. 0. Mtsunobu, Synthesis (1981), 1). An 25am no

group in a conmpound of the formula I or X1l can be
nDdlfled under standard condltlons for alkylatlon for

o o . o o o o
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derivative as outlined above with respect to the

conpounds of the fornmula I X and reacted with an
W@b@okediedr amine to give an ester or am de. APCT/EP2009/000281

al kyl -S- group in a WD 2009/ 095163PCT/ EP2009/ 000281

48 conpound of the fornulagzor Xl Il can be oxidized

Wi th a peroxide |ike hydrogen peroxide or a peracid to

give an al kyl -S(0)- or al kyl-S(0)2- group, and a

. ot ect ed r to,qr Ln.a co nd of .the fornul
R is BB E G AroR U RH GeicaPBake Y latlAlar By, phenyi
and h&teldyl, whateift oyeigdky andidyeibdieerit bre apBenallydsutasigited by one
Wi th an am ne under 5standard conditions to give a
or morgjdeatieatiod differaat subitituents\ahiosan diosn fuoene, (ChtEodlksydand

nydrody[ ahBbrePl 3 PersidSind 4 PREbEAD) sdbsiRE e of Rore

identicalibl diffedestsubstitents eNasan from Ralbgad, (GrCi;)f-éleI, (C4-Cy4)-alkyl-O-
i ntroducing the dlazaCKCIoaIkane noi ety and then_the

(C1-Comngiltet-y hydroxyR(C 1rs}-aliyt-On ol G- ondlbyir@-(B5- Gl rGui(&1-Ce)-

_ W ound of the fornmula X and reacting the
alkyl ééét)'al %@%%%ﬁ%gund of the formula XI with a conpound of

the formula XIl, it is also possible to introduce
 first th ety - A h t he djazacycl gal kan

R is Fhosany B laget o o gomBdhUIER e G Sl (5 G 2lky-O-(Cr
Co- 2L GRS (O R HRVEE! PP AIGRE RGO (O P alky-0-Cr-
C4)-all<t,$dbplpbeayiz/@d_fh-@ﬁaikyl@, di(€C ok pa kg Ne(@rplu)ralkpl- Ot HE 1-Ca)-

r 0 e r 0_Qqj Ve

alkyl- i i 2N BT E Qi CrCulR sty a5 HaNEo-,
whereFCAlV B tRuEAts R e Hedd gerfdlen® BPEHEW ofertdMdl ¢4H BUlidertical or

) for exanple by renoving the protective group R5 in the
differeptise of the preparation of a conpound of the fornula I

in which RL in the conpound of the fornula | is
hydrogen. 20 WO 2009/ 095163PCT/ EP2009/ 000281 49 | XRR

heteroblYité cfSsdn froMRhiopHdRPaRd pYridiRg!;

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 cgta{é‘?.{u 'rf]régggc‘éﬁgg)_-ﬁﬂw‘PNBF’OM(G1DG4)‘°-8RVI1-‘ bAd!HAECB(EA)-alkyl-;
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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VI i XV XI'V The groups A, R20, R3 and R4 and the

nunber n in the conpounds of the formula XV are
waledovmgdens in the conmpounds of the formula | BEHEP2009/000281

additionally functional groups can be present in

protected formor in the foygn of a precursor group

which are later converted into the final group. The

conmpounds of the formulae VII, X, XII 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\{saq i on, and subseguently" pgenati ng t he

2, 3- =0
N I N

Vi \Y
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WD 2009/ 095163PCT/ EP2009/ 000281 52 di hydro- 1Hi ndol e

to give an indole again, for exanple by neans of
w@pkdoowgi1sd , manganese di oxi de or pal | adi um t ogeCTiEP2009/000281

with a hydrogen acceptor. As exanples of articles in

whi ch syntheses and reactiofp of indoles are

described, G R Hunphrey et al., Chem Rev. 106

(2006), 2875; and R J. Sundberg, I|ndoles (Best

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

(1996), may be nentioned. As another exanple of

formulBrIAe8 Ve cbﬁfpdd?ﬂ SrtBIbAhLIRANVALhieh 3 Eﬁéigc@rmmiﬁ?o a1,3-
and bui | di ng bl ock the processes for the preparation

dlhydr@fln@@b%pnedpwdpleémﬁ |tb,e fasutabed hewgrggpacﬁfé/amm“?wd the

numbdtH i ReietibadifRor e By G 3635 s et i e

compaarier¢fithe foeniai I indladditipraliyckinefioridl roé@psTuhR bél preként in
which X2 is hydrogen, Ais and R2 is substituted

proteciathioym orclgrthgéom @E, grggcugl% greup which is later converted into the

final g%)@ jﬂﬁ Grou g@ghxlt?ﬁ I?:ﬁﬂ'&#}our%’s%ﬁﬂé ?or%d'@tlpﬂ i\%ﬂﬁﬁf? utdBle group

allowirgyiajnecteaphilicheubstiastion reéactientor tarreac’&om bEanot\helr mechanistic type,
conpounds, and 15|nterned|ates occurring. in

mcludpgerag%q? Fragtions @nd-{eansition, Medal-catalyged reacHans, which results in
the reRIBEeHENT 1 S8 & ATBRUASDIE Grblig bl ETNBithgen alor Y the

compoMMdtheﬁpnﬂglaF!BGor é@npl@l@alo@éﬁpr an afglsuifonyloayndr g

kvl a} efined as ove 3{9 of their stereoisoneric

alkylsy )%grgu&q(t% %f°8f°‘§1 g8 ic fornms in any
rat| o, and their salts, and solvates of any of them

0the| r use as inter rredl ates. The general
In casecb‘%expﬂ aplienallysubstitited pbenylkor heteraaryl whlcgn@spbstatnted with a

st QRS 3o SRS BB RGBS BreR B Gevec g

or R* wapmn@u&hwté@ cybleafigl or tydlealReayISras tathshyrtrapyrangl, X'
onpounds. A subject of the invention are in

can b%aalpg@m iarpartieulabgbloriage brgmivesardedinggoe amasyiadibonrydexy or

s RS e S, o ARSIk IERBRISR GRS, 57

nitroba&eaesplémyldmy,sadaﬁhanbbevomn@xﬁosuiﬂpecdmén‘hah%ulfonylox and the
,i nvengi on poth in the formof the free con;r)oun S
reactiqr,carh ReRsriaraed: yrder Qsmog\d'tma gfra nuGIgeRiic suBsiitipg reaction,
. o Y ;
usuall;ﬁ!;f% %Bgﬁgt,ifﬁpg%éeﬂn?o@%g f)egltcesgﬂ\g%rﬁ suchi (ﬁ% érﬁéfHefr like
tetrahyghotuza ¢ &) diexarie (hd- dloxamé)aorl ethmlbnblglyddt dlmaﬂwirether (DME),

an amidE SRy IR ERBIDIME SrNaTRED ™ BHaPIEGE BaEBMP). or
dimetHyPStifoxife IDMB@) @?%l)ﬁtﬁr@trﬁ%ﬁoﬁnémmé rés@nb@%f%r Base such
or exanﬁ eininvitro tests in which

as an algobolats I@sonwapetmmdmorzaqtas&unmtarbbuthrde)fa hydmie like

sodiurt A fighcart SRECURE o1 G piE of ioad e Bplbyighye, Y tarbonate

like potiRisturiticaglondte \Ur\tesium eafissAs Nesa®bniing liker mul a | are
suitable for the treatnent of hypertension including

ethyldigg@prepamingper t ensi on, for exanpl e, and ot her
di sorders of the cardi ovascul ar system and 5heart
di seases, such as heart failure, cardiac infarction,
In cas@ﬁ@? isaoptéartatlyisubstited phenvlwﬁﬁetegamﬂy?ﬂ gahdjeachlorine bromine
cardiac fibrosis

ailure, cardi ac ertrophy

or lodig@d g cagrrp@%npocle}ﬁﬁe fornylayll berar gptienallyssubstityted, i n
chlorol?c‘i‘r‘iién‘iauI %Ezé’ﬁé‘%ﬂ&yér? rﬁy %B}Hr‘Glt\ét% aq'fehérbromoheteroarene

nyocardl arction ot hel'l al dys unction

I schem c and obstructive peripheral circulati on

di sorders and restenosis including restenosis

post - angi opl asty, for 10exanple, for the treatnent of

renal diseases such as renal fibrosis, renal ischem a,

renal fal I ure and k| dney [ nsuffl CI ency, for exanple,
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synptons with the aimof relief, alleviation or cure,

and the prophylaxis or prevention of pathol ogica
wekangedaedr mal functions of the organi sm or of PE/REP20097800281

in humans or animals which are susceptible thereto and

are in need of such a prophytaxis or prevention, wth

the aimof prevention or suppression of their

occurrence or of an 20attenuation in the case of their

. ti ent
or iod P ioafPag s eCkaRyoR o6 e, Bainpotos of he Bl lind T can
be per‘?dﬁrﬁémGhd@rnthéfd(ﬁfdltmtﬁeéUIlmé‘rﬁﬁ‘éﬁﬂél‘iﬁh rébbtlﬁﬁémi’hé’ resence
he prophyl actic or Tngevent ive medicinal treatment the

of a caiebftm ICOpper edmpeund; |eaanualet:onner(l)rbromndeae:oppedé)npduie or

coppefli, abetyBteiiia s SRUHR RN TTERES Jor Limbie 8t EifierBlures

from a559ﬁ$6§ °Cbaboutmenrds ueuallyth dr'imaH apfotikisbiditisuch as DMSO,

B‘é%%l ol ogi cal I%I acceptabl e salts and phySI ol ogically
DMF, pa%oeltrﬂm Qxé@em&lu@ne@aﬂwq p&senee of Bbasessighas a

carborﬁ:ﬂe We%otég’slma&grrﬁg%%{etérgb%mgb@rygyn% néﬁésﬁaﬁ% nké‘ tribasic

potassiuwn, pHosphiate amd:$a\mrablyarr8am’m=§ filees NoN' dlméthﬂefméhédlamme 1,2-
pharmaceuti cal conpgsitjons. A subJ ect of the present
diaminogyelRhESANG RIBlios e Briydiexryinelines T herryiatiom neactiony ke other

e LR SAMR B CBoad oy Sl . com o e

carriechoukiptablicrosaveatastarher eof for use as a
pharmaceutical, as well as pharnaceutical conpositions
and medi canents which conprise an efficaci ous dose of

In anotﬂer'rﬁé‘ﬁlbd‘?8IatI’f?sof!i‘ﬂé%'élP:S’t|d?IC of &ﬁn?@ﬁr‘ﬂ% 8f theBfhAla & a compound of

physi ol ogi cal |y acceptable salt thereof and/or a
the forphyfa ilitargbe seacted wa¥pa sompasmidvefttbe dornawia 1Bfin winish R is

option . 84l P R0 R TE RIS Hhbegicutancpyprne.
bromineooRAMES of @i Ak ASuRGHYIEKy §rotipPéi it &s trmuev&hemar@‘sutfbﬁyloxy

pr esent i nvention furthernore are the conpounds of th
in the pasenra of ailadivem catalyst wihig ean bg feepirapt e sal ts

tns(dlb%ﬁ%f?&yﬁa% ? g?!?EaYI?Q%?rﬁtB%%Rg éée’rﬁflﬁéhégr%?ﬁgﬁ g%%ﬁ'\gle and a

base stichlzsl sodiumhaertehutopide arftnba@lermmlm phds fphafeﬂlfn amhert solvent
i nhi bition of renin, as well as the use o

such asghppdiegarhan liketolugng pran e Iikecdioxang at Eergratres from
® t I I I
about 88 PRI 320, T ArudRRIBER 1R, W¥ Oto BPEERORTILEL, 2, (2000)
1403, fasrexahwplér eat ment of t he di seases menti oned above or
bel ow, for exanple of hypertension, or for the
manuf acture of a nedi canment for the inhibition of
Ina fuﬁﬁ@i PhetbtefdtitRe g;?@pérraﬁaﬁ 'ﬁ%bnﬂfoﬁ'd%%f’tﬁé f&PrImé 'Iieé compound
hei r therapy and pro l axi's. A subject of
of the fmmﬂa Ilmanab%teaented mﬂwmbgrdm atidei.er aa:pnmuundfoftthe formula Il

wheref] X =R LBl G o BRI D6k Bl S EREd 2B raction for

exampl® BpeorathgPfo theeCha - PvaasiL i nfodihivatior eftheddauki-Miyaura
acceptable salt thereof or a physiologically

coupling teastigplie t@%prﬁae@cefofamgomertqwmw suihas copper(ll) acetate

in a soj\{)arrﬂmgpa% angﬁlﬁnhgte rbggnrb%%dlkemghlgfgmgfﬁ%%§ & cti&form at

ar mac Ical conmposition an

tempemdnesafrmﬂt&bomapr°l(std1@bcblhte40 t@nfop exadiple s taune temperature, and
enterallg for exanple bé or al buccal , sublingual or

in the pigseRFe gl tRliary amion SughsrniyaTine: sihyisiiseprapyigmine or

n t r ] 0
pyridingl o5 BESEiEn in 0: JET. et g TelbedOn R, s0LFatsLagss, for

as topical, percut aneous, transder mal , intratracheal,

i ntranasal or intraocular adm ni st rati on. 25 The

phar maceuti cal conpositions and medi canents accordi ng

to the invention normally contain about 0.5 to about

90 percent by \NEI ght of conpounds of the for mul a I

s o o T o I o o
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WO 2009/ 095163PCT/ EP2009/ 000281 55 preferably about 1
nmg to about 300 ny, per unit dose. The production of

W b@ofdeshraceut i cal conpositions and nedi camenkPGI/ER2909)600281
carried out in a manner known per se. For this, the
conpounds of the fornula | ggnd/or their
physi ol ogi cally acceptable salts and/or
physi ol ogi cal |y acceptabl e sol vates thereof are m xed

h lid l.iquid hicl
exampi JPleth el it Ao e aFuki 7 Samapugof R FAsmile 1 3R e be
Obtalnéﬂﬁo% alBInfp SUAEST fhel fokrAula iy W'ﬁb?gaﬂéﬁhﬂtﬁﬁ’obé@te salt,i.e. a

exanp e, an anglotenS|n Fonvertlng enzyne i nhi b tor,
compcumdawfghetf@rmeula IH erdwemx ist 2gegatively @hargﬁdetrﬁﬂuorcmorate group

- t hel th
8F s nggi0a eridh ST95 R 3 AR Mt caBRp TR A A potpssiom.
sodiunh B lllbiuhrﬂfoat@n(kﬂ'éiqumeﬁﬁm@hn@nﬂﬁﬁ r ph@sﬁhbﬁlﬁhechﬂld?e in
10i sosorbiddinitrate, a -receptor blocker, an
partw%r%ﬁ@f%@éﬂ'ﬂ Gatian: %‘géﬂﬁl@?f o (6t i AbiBreY ot ak eﬁetsahed ron Lett.
42 (20@"1‘2 %@} alh ethgl yﬁ?%@tfczésé‘f% %ﬁﬁg&ﬂﬁl tréﬁ)sqﬁ'ckr%%tal (’?ompound such as a

coppenaabnnpsanomne icopp@i(ll) agetate irpa sah@hheuchigenat chisethatedf or
treating hypertension, heart failure, vascul ar

hydm%r%%%% dichierometbaneips sBlogefosm atéﬁmpeaa@é%%ﬁe%awta%o °Cto
I
about g?o %e?ﬂéé%Hé;euét 9e ZE# riole oé\z%?é a%n ?éb‘fllb@[jqn T.D.
Quachaeireilm&rgr hettoh (M)(D&)MGQF& tolnexabmleused i n human
nmedi ci ne or veterinary nedicine. A subject of the
present invention also is in particular a

The s@%@hﬁ@ﬁ?é’éh\i@&oﬁ%fﬁﬁé 'cbhﬁi?)u\f'fél' ShE omhiIagY |ﬁﬁ) the oxindole of
ficaci ous dose of at |east one conpound of the

the forfmﬂarM can bacarriad aubhyﬁrabrtr@@tloglthg caummubfethséomnula IV with

t hereof. and/ or a C tabl e, sal.yate of
N-chiolgigicg i sBuREY Such 8 e Bintn ARETRGESTPRE KR! et <
dichlor@ftktRaRd alk fEfRpetdtGls! frorm Gt 301°C ®RAadIRI30 Y SfoeieRainple at

ot her active iIngredients are useful for the treatnent

room tgmpeyalere.canyd hen teeatingihe erude ditegnediataprodugt withedS %
phospN@r‘T’& Qéﬁ;m ?ﬁ%ﬁé%@éﬂr élgbgt%ghgp‘%e?gtgjg&q froﬁﬂg%&tgﬁﬂ) °C to about

140 °C, rastdésombedmyR r&zngés@ltaeasseMed UChems :ﬁqueemﬁmwhrrm C
renal fail ure, restenosis qr glaucqom, erein_as

conversiofhef asopoundipt she dormydaily 40 o %p@qpé}{ttge formula V can also
bo card o B4 AIMBLHE SR PRGN ARELRYSIN O o
brom|m$(agoe|smbla aselﬂ{lnbhreisuncmumderdn p}gldanlmmranmde huerbxmnlde

(pyrici L oM 2 sdvem auehs s Shidsiaeed PYRlocaraL

dichlorBhR&k&héE or @h BRI (Piké%ﬂlﬂlﬁar%lt&%ﬁylséléohdl 4 Wi)&@ﬂe‘jof an

receptor antagonlsts potaSS|unlchanne nodul at ors,
alcohof andmgaaeaemuaeuabelffsosnlmitlbnﬂlbea pihessphate buffer having a pH

ser ot oni ner.gi c ents e d. .
of abo§{Pd Skdirbii o opBs iR T T T 2 ke AERuL ¢ E. Reduction
of inte@¥é&diBteePioPineLlddrdihigpi@aitts GilhdroRsEAD the BXMFdIE @8 the

can be used which do not react in an undesired manner

formulgi ean thercbesatriagsout by teatraemuwith b metah gyl @swinear iron in
acetic gﬁ?éocﬁre:? Hﬁﬁh\' Bchégticﬁamtaﬂd a ggﬁ/@h??b& 85 la?'n albBR&Sike methanol,

S suc I SOpropano
ethanoloit@mpeamﬂloobn diRezlite dietit)ettiserasr THE cor by hyd@genhation in
5pol yet hyl en col s, polypropyl ene glycols, glycerol
the presenge«f  kyd rgggla%/ﬁlqp C%té‘? ﬁy@'ﬂ apdalladiym aydr%?%eépauadlum
I [
on carSbTEP Rt TS, REepftifle thia SRR S of S AT ke methano
thereof, for exanple m xtures of water with one or
nor e organic sol vents such as m xtures of water with
al cohols. For oral and rectal use, in particular
phar maceutical fornms such as, for 10exanple, tablets,
flln}coated tabl ets, sugar-coated tablets, granules,

Y R
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gel atin capsul es, suppositories, solutions, preferably

oily, alcoholic or aqueous sol utions, syrups, juices
w@eoodioegisy furthernore suspensions or emul si onBCT/ER20091600281

used. For parenteral use, for exanple by injection or

infusion, in particular phagmaceutical fornms such as

sol utions, preferably aqueous sol utions, can be used.

15For topical use, in particular pharnmaceutical forns

or etngiidy B GuBh RSty SEERE ot R0 GRursR ilfaplPLSE tpabou

60 °C uhg & hﬁubgéﬁ Ipréssuralficgin Rhau e td abbuf P00Ban s désdribed in J.
npl ants and patches. and fornmns adaﬁied to

Parrick ﬁhgf) ,aTetbahedrﬁ@ Ledng8U1884113099: A Marfatetal.adetrahedion Lett.
I I

28 (1987 AP R 11 RAGEEH B0l STOM, e S8 PSS Rh635. r
exanuﬂ@lyophlllzed and the obtai ned | yophilizates obtained

used, for exanple, for the production of injectable

conpositions. In particular for topical application,
CompSlRE B ”E‘E%?%fdgﬁ{%%‘?%%ﬁ“e RRcfing 40, B o the
formuladfit eheezinitie grm;mRé and ¢he numben:mmuesdetf inedsasaimdthe compound

nts,, Lubric S reservatives, thickener

of the i § 381 dtciodialy dipctiarl STising oy BS breabnt 5 BratEeies form or
in the forALCH! &Nélﬂ:ré’ord@'%b \/ﬂﬁlf:ﬁ‘fé lat&Mediieied ifito ﬁh%' firfal gfr@up with a

exanpl e for influencing the osnotic pressure, butf
compagunigsefdhe dermulel i rasrdefinedoaliowey Mrhanglns)&bgtrtai@@@ may'\nbe
rmaceut i cal

arytsulfgi OB G sV BEIBAREY itie.phe HEESHROMAERG gl sueh s 2

boromb%idi‘gl*cﬁiﬁ:t@r tﬁeq:jr@up BrRyr hQW@PA BatiGH Rk povasSilint citionSas
0 As usual, the osagﬁ of the conpounds of the

countamnrrm a muctﬁ@pé\ﬂ@ssmtl @rbraa@tmtoaﬁaééllrnanm Feactinscer another
| {
transﬂ%ﬂﬁﬁgﬂf %aiaﬁ)éféas B?QOQC% Qﬁ?g}@ %?qrg e %%g%rn%# gﬁs tg?verhgbove
with respeopﬂoetheoeatﬂimw obmeowﬁ ofinddef th‘éﬂ’ormulae Il and lll, for example
2009/095163PCT/EP2009/000281 57 formul a | adninistered
regar Hiﬂjp?ﬂ%d'%t@ﬁéb’zﬁﬂ@”@ﬁ%ﬂ%ﬁa@%&q reactiops, apPRlYnat ur e
cores BBk Yo et R Rt 3 5 B R R OT Mg Giffiee V1 and
. human or animal to be treated, on mhether t he
treatment is acute or chronic or prophylactic, or on
whet her further pharmaceutical active 5conmpounds are
In the é&ﬁ'r"s@'o?ttﬁé SyniresRUSH theQriBoFRITSHAE 18imbiBa, R Bihdoles of the
the case of adm nistration to an adul
formulwé( ghm ﬂgerabe subjegtad)io a isseief form(ylatlabomth Ooﬂcorgltami

chlonnﬁ&gﬁgo ﬁ))v%ut[h 1‘8—?{@59@0599%}&? ef§ g%'&lﬁi fatPno oHBula Vi,

per kg of body weight), is sufficient. The dally dose
can be adm nistered in the formof a single dose or

di vided into a nunber of 10 individual doses, for
exanpl e two, three or four individual doses. The

adm ni stration can al so be carried out continuously,
for exanple by continuous injection or infusion.
Dependi ng on the circunstances of the specific case,

it my be necessary to deviate upward or downward from
the indicated dosages. 15Besi des as a pharnmaceutica
active conmpound in human nedi ci ne and veterinary
nmedi ci ne, the conpounds of the forrmula | can al so be
enpl oyed as an aid in biochemcal 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 owi ng exanples illustrate the invention.
25AbbreV|at|ons A&»bcetonitrile

AR A N O FNPFSR IFY 2 L e .l AN N AT
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EAet hyl acetate WD 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 chromatography

( : eversed phase (RP) ( @tb)urm R [ ahd, as

adi‘e g of water

cust ong e\el uent was a gr
and acehonilt rille_contarninyg trifluo ftic\\aci d, they

were in gene obtained in the for 3 Y
15additjon sdlt with trifluoroacetic aci d,’;‘ dependi ng
on theMetai IR of the wor kup such as the 30

| yophi li zation conditions. Such contained
trifluoroacetic acid, whose anount can vary and can be
up to about two equivalents of acjd in e case of a
compound contai ning two basic grRupsX fqr Bkanple, is
not specified in the nanes in the headi ngs of the

Sl

%‘wj al ed in 20t he description of the exgmples
| s'napp cordingly to c [
obt ai n&g A form of anBt her alifl gn sal t

whose anmount xan |ikew se vary and can bewp Tdlabout
two equivalents of acid in the case of a ¢pnpound
contaiyij ng two basic groups, for exanple, 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

whereiextaaroaps Ritapd R anldahe mimbéren aredefiméd ue inffieCcompound of
rreth?d were as follows. Colum: Waters Atlantis dCl8 .
the forpysita | 8pd Agiglitianally fungtionab@rouns ¢an be presgntdn protectgdform or in

the forf Py S GouP Bl SR AR intg e oy “The
Vilsme@rdoauylkation acagentafan tenvemgritlyrioks prepared in situ from
dimethylformamide and a suitable inorganic 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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WO 2009/ 095163PCT/ EP2009/ 000281 59 The prepared
conpounds were in general characterized by

W@ p®enyastopi c data and chronmat ographi ¢ data, PEI/EP2009/000281
particul ar nass spectra (Ms5) and HPLC retention tines
(Rt; in mn) which were obtgi ned by comnbi ned
anal ytical HPLC/ M5 characteri zation (LG MS), and/or
nucl ear rragneti c resonance (NWR) spectra. Unless

Compgw@fmt%%ﬁr agbaléc?- bgcl\éRq}élﬁ{eatt{y?ﬂr%ﬁéﬁngﬁ% gﬁ%x?rgdole of
the forﬁ’ﬂﬂé LT Vl?énh@l@r fdrhﬁllﬁmﬁﬁ|co§5bﬁﬁtanﬂclﬁlbﬂn§@m in tHee2-

nber of (mgen atoms and the multiplicity (s:
posmosn argalemousiy agswlinad afode telgivel tbedooiber-indoleBr¢grbexaldehydes

of the rg&%’ \'lgl]l %Iﬁ%ﬂeﬁiﬁfg g%ygoigm\/éer}]ec} ﬂ'\enﬁtgrﬂger}vé%rg defi Red as in the

compdihdl sfthe fomatiladrand AddiBo6E IR fuhbﬁoﬁ@lfgioip@bah bepresenf in
t he peak of the nol ecul ar ion 10( or of a

protectad foraer ipthe femn g atniecurser grouR m‘tyh Imlqter Cpﬂb@f&?ﬁétf‘é@ the
final g@gﬁ%ﬁgﬁéﬁﬁ ﬂ*ﬂ d?%Trqaq J?)%p'nlgm EE%% 1(;5%3% %ﬂ%e}undole ring in
the codmwndioigheufortﬂnﬂa |\Lmlb;/a'eaoﬁommthmicumdundsafglnefmrmula Il as

neral |y, |on|zat|on met hod was, el ectrospra
defined ghoya: w ﬁfet"Eg )IS ﬂ?@eﬁm%a @%WQWeOFL@WEU\‘%M%%QFOUP

ora bé’r%ﬁ dfﬁélﬁl'@sogrfog@lx% asla 539? oheS ﬁo@? (%tniﬂe \ﬂygp BF3™ having a

sphere
cation éjkeeamotAssM@l\batlcm %c%ﬁﬂéﬁpnelm&nﬂclﬁophﬂmaubstlmtm r%acuon or

an Ullrﬁrg'ﬁh-rgé qugeaﬁt rﬁnot[wﬁghag%/ .@Qbét%g%@fagz%g?%@(’/ oAlﬁFaﬁSo 4 ed afore.
The e)gd?ﬁﬁétﬁids%@ﬁbbe% withl r’ésBQci\@tth@qeé&?orC@f H'iéncor?(ﬁ@unds of the

her e .
formulae lhleamd i, fwoaxampleosgwdmg padjad@m catalwmand copper-eetalyzed
reactiolis Apfiv a0y apondlrl P Rsite i T i esish, e Gompfiuhos of the
formula@NVIB ainidan. met hod: ESE+ 25 Met hod LC3 Col unm: YMC

J' sphere H30, 33x2.1 mm 4 pm flow 1.3 m/mn;
eluent AA ACN + 0.08 %formc acid; eluent B: water +

mhe fgh 350t 1P R0 PRl 6 i Fopd,
standdid TonditionbHor thel addation dDaklehgdes tStarblyiwdcide4o give the
indole-ziiqc(:)agr/taggailcﬁgggsr /o??r'nzeo%?'{n%?g IZ)E(3 1wt(?é:‘)reln the groups R*® and R*’ and the
number n are defined as in the compound of the formula | and additionally functional
groups can be present in protected form or in the form of a precursor group which is
later converted into the final group. For example, the oxidation can be performed with
a permanganate such as potassium permanganate in a mixture of water and an inert
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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Col um: YMC J' sphere ODS H80, 20x2.1 mm 4 pm flow

1.0 M/mn; eluent A: ACN, eluent B: water + 0.05 %
WaBEm/ogmetli ent: from4 %A + 96 % B to 95 % A RCBER20BY/000281

within 2.0 mn, then 95 (:)/0 A+ 5 %B for 0.4 mn,

then to 96 %A + 4 %B withjn 0.05 min; M ionization

met hod: ESI+ 5 Method LC5 Col umm: YMC J' sphere H80,

33x2.1 mm 4 pm flow 1.3 ml/mn; eluent A ACN +

0.05 % TEA;, eluent B: water + 0.05 % TFA;, gradient: 5

%A+ 95 %B r05rrin thent095%A+5%

(\fgv hen 95 %A + 5 ¥ ©OH
i ‘o an et hod: ESI + Met hod -u

J' sphk B0, \\33x2. 1 nm—4—pm flow 1¢ f mi

el uent AC &105 % TFA;, el uent B: + |%

TFA, gradle 2 %A+ 98 %B for 1 mn, themy!15 to 95
%A+5%B|_-\wbthin4rrin then 95 A + 5 % SﬁorJ[
mn; MS ionization nethod: ESI+ Method LC7 Co

Pack Pr¥liCi18 RS, 33x2.1 mm 4 pm flow 1.0 m/mn,
eluent A: ACN 20 + 0.1 % TEA; el ugRt gB: water; + 0.1 %

TEA; gradient: from5%A + 95% B t 500 A + 5 % B
within 2.5 min, then 95 %A + 5 % or 0.5 mn; M
i oni zation method: ESI+ Method R eks

XBridge C18, 33x2.1 mm 4 pm flo A0 M/ mp; eluent
A: ACN + 250.05 % TEA; eluent B: + 0. 05| % TFA,

gradient: 5 % AR B5 %B for 0.3 then tol 95 % A +
5 %B withpn 3.2(¥jn, then 95 %A+ 5 %B for' 0.5 min;
MS i oni zati\pn, ne d: ESLg+ Method LC9 30Col um: Waters
Mx2. I MTR2 pm flow 1.0 m/nin; RuBnt
eluent B: water + 0.08 @ TEA

: 50
20097095 3/@2@09/ 0281 P_N-R
min, thep,to E}%%A+%B\\Mth|"n
i oni zat iRN met'hod: ESI +,Exanple 1 q
5[ 2- ( 5- FI uor o- 2- net hyl Xph@&noxy) - 1- phenyl @b1R3Ry1

|
- 1- phenyl - 1H i ndol e- 3- car bonyl R- 0p| per azi ne-

c acid tertl%#tyl ester To a solution of

4-(2-Chl or
1- car boxyl
2-chl oro- 1yphenyl -1Hin e- 3-carboxylic aci e?(l(cf. CA
1079739) (%.OO g, 11.0 mmol ), tert-butyl
1- pi perazi necar boxyl ate (2.06 g, 11 0 mml) EDC (2 33
1 mmol) and HOAT (1.73 in DMF (12
The cq:fbyxw{/é:sacd Qb if‘Q\m\t@ b% can thgg bg qmﬂgd uraql@' staadard conditions

for therfgﬁ'ﬁéhéw ?Fbéta%lﬁe\%%ds\kftﬁ befla oy RURARIBERR BFfula X to give a

compound of the formula XI. The groups R, R* and R*® and the numbers n, p and q

]-pi élra2|£ 1-yl - et hanone\R20 Step 1:

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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15m xture was quenched with water and extracted wth

EA. The organic | ayer was separated, dried over sodium
wauopasaed filtered, and evaporated under reduckCI/EP2009/000281

pressure. The residue was purified by silica gel

chromat ography (EA/HEP 1:34y3 4.51 g of the title

conpound were obtained. LM (nethod LCA): mz = 440

20 Step 2:

Fl.uo

byl .phe e rolH i ndol e- 3-
removed 16 ghve § THALEraoPTAd of IR GISHIA T PARRR P IE by 0okt o
ExamJ es é)f gﬂiuﬂsl Wﬁl(cﬁfprévéﬂ\tl@ Féh&oﬁ%t'ib{é Baﬁﬁmirogéﬁ aQorlﬁg aré’%ﬁ'e

m ) was added sodi um h
benzylﬁyycabgnwrm“purnwm ¢appates bercleavad by hadrqgeln)atloanmthewe

preserGEF ERRMEN AU oB.d P AR R RAERUMoxRHor rou

which EQn tteBbé tlehviedmy tréhtrvdret wigaa Wl elctsas irifluorbléetic acid or
reaction m xture was stirred for 2 h at 150 Cin a

hydroganc¢hiorde ordhedlyorerrleylgxyaaibenylgsonp whish-gan fater be cleaved
oy trdohh Wi e R 3 ot Rblion LAMEBHRE RS, garboryic aci

of the fmmlmml)d is &Wl‘vzﬁn@/a‘ﬁéb ontola>fdactive derivalie Svkigh3:an be isolated

2-(5-Fl uoro met h henox hen J. 1H i ndol- 3-y
or Pfe&ﬁfﬁééfﬂ éEPanla%Vﬁéﬁqwﬁhﬁﬁ’e SLR'T‘s '4%%%@??1@0&%6981 For

exampi%ﬁ(ﬁ?%oﬁﬁ%dﬂb of4t§e4‘oﬁﬁﬁlla)lx' &M@ﬁvé‘ﬁ% R ? eﬁ':abcrﬁ éhlorlde by

stirred at roomtenperature
treatment with tlsionglr chlenide analyd chiordiet dre( 1r et ata-2 agethyl-pbpenyl)-

im0 o B S A RO A5 AR i o

alkyl cﬁl%r&f@rﬁ'\bt@rl@ gth'VPEIl%FofBHﬁBQWQ |Séb9®?8l¥léroformate or it can be
H 1 ndol- 3-y1] - pi per azi n- g met hanone
0

actlvateduvvltmarreagmtusucacamlpmanea aplwnlt:@nbwn@e an B, N'-

carbor}#q@iﬁmbé%g ?:/gb% ﬁ_élﬁmgaz?lé (dg_l; a ga d@lkﬁ”}Nﬁo

dusopr%pg@aftiﬁdlﬁmdéﬂ)lcﬁ gﬂ;glogélo@@xy%b%odﬁmﬁaeiDEtg(dﬁ N-2thyl-N'-(3-

dimethyjaminppaepy mam?o}?()umldg ftbydrqphjcgnqq,(Elg?: zgfgé@dm fegether with
an adcllﬂvléo hfé“ ﬂyﬁ %b%&ggggeﬂeq%% %F'ﬁ—ﬁ%‘?&x;’ 7Y et Aole

(HOA®; {alué’huerrybaé’ed Eenplmg/fearywmDng—MﬂazaH@rhmtaammW)NN N',N'-
perazi ne-1- carboxylic acid tert-butyl ester
tetramggty g

4/roose Sexafiuasopbo mgétipéryhﬁ%(heﬁméﬂwkﬂoﬂh&' Meh¥,N™
le 1, st
tetram o S K o ey O ™ T W6 (et hod
(cyand(émpxycdrbonymmr'@&rmarﬁmo) N N,N'.N -tetramethyluronlum

h 1H- d
tetrafldorabRta ({ ALHGr & #PhRs G AT batac AP age b
(benzo?ﬁaz”olplﬂ?lb)(y)tututtawhéﬂw'yﬁarﬁmwtﬁi)h%ﬁuﬁfh%staﬂ@@lr ghosphate (BOP),

anal ogously as described in exanple 1, step
(benzattiazolrilevloxy) ttipygralisineptfosphenjum hexafluorophosphate (PyBOP) or

bromof el ReRBREE b PRt Gaat e [Pyt B8 b lion of
the coffpoun8oEANSTdriRiid Od akhdlthe redétion dfltheldstivBted-cdmpBund bf 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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IHNWR 8 (ppm = 2.14 (s, 3H), 2.98 (br s, 4H), 3.65

(br s, 4H, 6.82 (d, 1H, 6.95 (t, 1H, 7.05 (t, 1H),
wQa2m8/09d¢3 1H), 7.17-7.55 (m 3H), 7.44-7.55 ( nPCHEP2009/000281

7.65 (d, 1H), 8.77 (br s, 2H) 15 Exanple 3

[ 2- (Met hyl - phenyl - am no) - 1-gghenyl - 1H-i ndol- 3-y1] - pi per

azi n-1-yl -nmet hanone 20Step 1:

4-[2- (Met hyl - phenyl - ani no) - 1- phenyl - 1Hi ndol e- 3- car bon

. - pi - i d vl h
in the Eﬁ'r%ae@'céiqi%éﬂﬂ%b&%g%%‘é SPE adCafily Ggue e et fheq
ethyldiisfbpﬁé%ﬂ'ﬁ/s mer;l hoﬁﬂhzﬁnoﬁpﬁbnﬁe N g?hambaar bibaic Akali thetbl
com pcz«mgsmvs% gp@k@n@sw/qame dlse modivn garkangieupefagsium

title conpound was
carbo'?)értgr%ér nq"gﬁrb;oﬁ?g?,y agz(%myﬂ?el bed in exanple 1, step
3, and obtained in the formof the [2-

hyl - phenyl - am no) - 1- phenyl1- 1H i ndol1- 3-y1] - pi per azi
The otﬁam corapaid Abthe formyds Shean thembe (ﬂe%%tﬁfj with ajcgmppund of

the forﬁ&lﬁ% Q@Yé %fé&ﬂﬂaﬁé%b E)Hy %rm}fﬁi&llg#&ﬁroup% AR gi'{g’o R* and

40 andithe wundthérs b p7and qid tencotigounds bf th fortidiae Xi I1§nd7Xlll9are
21-7.

25
deﬁne%tas |Q:igne C?n@PUﬂdéﬂf&g’] iqq;lqulg??ggi(a(qmgonailnybfu%l%gﬁq@s can
be pref})gnt( |£\ pcrﬁfected form oY in ﬁhe form of a precursor group which is Iater

or o- phenyl sul fany1) - 1-'phenyl- TH 1 ndol- 3-y11
conveitpairdeithe fingl gnwph&herg;oup&i@f) apthe compound of the formula Xlllis

-[2-(2- Chl | ,
definefl sy 1 COBMaRS AhYE foimusiae X,amb X} . Ssgdhg.arme A in the
compdiMddePtikifermdliadkIl & O; B%M{I((@%I@J) aTRW) tihd bﬁ)db))@%uﬁ'ﬁjrogen
was prepar ed anal ogousl| escribed in exanpl e
and thetreaction gfsﬁhﬁagcozn@wmﬂsm%ﬁh@ﬁhérnulae Xl andiXl3g anwclmphm

substif 883881} 4n sHER P a Abniesdhneyal o iaginoseqmpoynds

and mte@ﬁfewates in md@dtaegaebf i@ BoirpouRase tiwlfarmusa €Mcluding the
the title conpound was prepar

compcaMSc;gggg rfrymaeﬂag é&:%i ansbiXil fos exampde, the §@5bcczmp9Hads %f the
formu SR D SRR b B B2 oy i e formot sl
Likewiae| ali producteedibtairstkint thefdowose ef thiel syndicesis ofithe cdﬂn@bdnds of
the for?noulg?,' 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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65 LCOMS (nethod LCl): mz = 447.12, Rt = 1.48 mn

IHNVR 8 (ppm) = 3.04 (br s, 2H), 3.18 (br s, 2H),
w@204/094363 s, 2H), 3.76 (br s, 2H), 6.77-6.80 (PCT/EPH0P9I/000281

7.12-7.16 (m 3H), 7.27-7.37 (m 5H), 7.46-7.50 (m

3H), 7.73 (d, 1H), 8.80 (brggd, 2H) 5 Exanple 5

Per hydro- 1, 4-di azepi n-1-y1-( 2- phenoxy- 1- phenyl- 1H i ndo

1-3-yl)-methanone 10 Step 1

h 1Hi ndol e b
of the feybiad & Al X1 R 355 bt b rotpyR VBTS fVe8ay
carried @than’h &fgafioR AN Xotptildly Fot @xhﬁfﬂﬂ’é 8n %u@ﬁrd@@é)thé c

acid (164 ng, 499 pnol; ‘avail abl e by oxi dati on of

compaunshefitbg formplackly ran laei aniorgareneetatis apshgelind sich as an

°fga“<§$'§§g§§“%%%’8?W‘S‘ﬁﬁ@#ﬁ@\?ﬂﬁ%@%@f’ iR Grlde g group
2 in the coAffdupatdf the FEXn WA 01 tren 5&iAg BI® biow Zn HEHoT Zr7 8r2or an
574 pnol) in DIVF was added NI\/M 165

organgl?drgn iesIRounddikena 9r%f(9@ﬂp barabieycoel 1 k\qnan@dﬁa group X?in
the coﬁﬁga"hgﬁf?ﬁée gﬁﬂgg/ Lﬂ% ?Qgggﬂryg?ﬂ%mg éﬁ Bg}éﬁélcﬁdﬁaif Hdnta?‘nr & E’n group.

With réspnm itd theecormpound gffithé forafida Xé! vibighrig acfusilip eenhplby@d in the

oun LGA): mz = 512 St 2:
reactioniPRARe d\isg '%/%aztesmoqpy&%%éh%ﬁewnﬂ ofithe Jarmitle pan also
r farsit
o ey VLB L R ATy 10 B v
formula%lhrsl thgo umlnyeaed dresitu |bbetdaatmem aithl zind jnts thees réspetide
ained in,the form of

0’93"%%98?‘805"2 Odl"%\t?eapﬂ ﬂrQPWPO(% ﬁﬂ%\?Q%?diTBﬁém'oﬂ—?
organdzw?c Eﬁ%hp@ﬁha%?%fdrhﬂlé QI Wt Qﬁé %oﬁ‘ffio@m&%ftthe Yérﬁhﬂa XI is

& M5 (et hod :
generaﬂyrparrled out an(vm rﬂgprqungolvaﬂ(splph)as:a mygmc@momllkemxane

benzeée % t{ Qén%kﬂr@%%gb%%l—i%)r %lpx%@ew&g%%n% %IIKGP@E)C}} I%IgIP ora

m|xturé @f sbients! a@ferﬁpéﬂat(m@s fidth, abbut® (dfo abodH20=@ nalverdbly in the
Phenoxy henYl 1H i ndol- 3-y1l)-pi perazin-1-yl-nmeth
preserm%cpfea t[gn3|gp@|5nqta catalyst, such as in the presence of a palladium

comp A AR 5B OB B BLBR B 0 o
bls(d|bemzplmlmtéama&>rm)p@|wc&mn®)ﬂbggmalwitma ptiesphinedigand like 2-
dicycloheaHIBROSPhInO R B i sbigheaylnfarymiaEelei and sdditionally an
alkoxyggif\é%e F&rivEIREike B-FhéthoRP8-B8tablFe s 8Mh8RShe: @in 1 2

presence of a nickel compound like nickel acetylacetonate. In the reaction of an
organoboron compound of the formula Xll with the compound of the formula XIi

generally a base such as tribasic potassium phosphate, for example, is added.

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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20Step 2:

(2- Phenoxy- 1- phenyl- 1H i ndol- 3-y1) - pi perazi n-1-yl -neth
W@ewneFsdbm t he conpound of step 1 (48 ng, 96.BECTHERIPI/000281

the title conmpound was prepared anal ogously as

described in exanple 1, steqg 3, and obtained in the

formof the (2-

phenoxy- 1- phenyl- 1H i ndol- 3-y1l) - pi perazi n- 1-yl - met hano

nucle{qijélic{glggl i ﬁt%‘f‘q?plti ea%g@ggﬁ@pt ﬂlxgh_gi o n:% gé%:qa'y%hlorine,
bromﬁé’@ﬂd&?@@%@@?@@%%@&?@JallngsdldeNMiy choﬁP@mhhas? 01
benzemes_i@lfmmy( mlueﬂésulfpnwhoxxa Bﬁetbamesiﬂbonyibwenr? 68 (m

ifuorbfethghgSuonyici. % A8 B s comenung 1 the fommsia X gnd
subseéﬂ:elﬁltl #IRylatiom ate gbngﬁllgaﬁam@% rogt ﬁ]ﬁg |1n7ert %%rgtlclz c?_Icg(ljve{;lt such as a

Met hoxy- 1- phen
hydrogarken fike xenm%@ﬂyeneW@nrgib%lllf%wzowi@mmor Agnixture of

solvenif %Ftégﬁﬁ‘b’n%t F}%éet ﬁ’(ﬁr‘ %ﬁé #;.érp] ﬁgt‘% %@Pﬁt pcg(l)g Bg: g and

pot assi um carbonate (932 ny, 6.74 mml) in ACN (6.5

m) was a i odobenzene (411 8 mmol ). The
In case é')AQQFQHP utPS GREPQYNG ¢ tﬁleffemelaf?(li hqszén!cof H‘eamean'”gs of

the grgﬁ;‘fg Rg?(‘?u‘r’tglg{cggﬁém&frhds gﬂh?JZSﬁrﬂﬁl% VR QIFSF?Fyﬁo%é Ravebise

e organic
desiredapearingsl pod"rpriséddwethesdnﬂmtmrsoﬂ thetecoampounds eftharfdrmula 1, the

compieb Rl B P apn HRARUESD 185 "ltady aithahcompoptd of the
formul‘éQ”PP%H% REY 8 PHIALARG grotipMad FRbARISUREOF thE¥8rmuld4Ps to be
prepargddnivérich & 'frist hydrpgen pardpt anpothergroups aae Ipaeskiiynl pratected

form of e @bt Pleckfedtdlobe s ribg did e BRI Pthus
obtainBh @apMially bexsshvepteddatd theldediredcbripotmd bf M@Sfoﬁﬁd%dl by

and the reaction mxture was stirred for 30 mn at
removal ofr;pf@te,qjm(gmypgfangfcyrpopvg%gn ©f ang oBterrgroLps. As md:cated
aboveh_‘ ér‘aleY?éj @HCJ;{ dgﬁcgé%%ao&ﬁﬂég é)?gl) regeg%rf}é 'sﬁii' W%?&ﬁor% in any

one or macé st@psﬁh thel sgnthvesissdfithe Qﬂ)nﬂiow‘mj@mfttbﬁmlrmlaﬂ géunctional
overni ght. The m xture was s]owy poured into 300 m
groupg,ean bg’ prgﬁgntdptg;ptegtq(gfprm ALindhe fq@ of a precursor group. Besides

in the ﬁ&%g&?@ fﬁ?é:’ SPitRESA%7 O&Qﬁé&u g E@é"ﬁﬁm@@?%rot&ﬁve groups

ayer’ was separate over sod
can bestdriaver], and precacsor 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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and evapor at ed under reduced pressure. Colum

chromat ography on silica gel (EA/HEP 1:4) yielded 369
wWorgnoofosihe titl e compound as a white solid. LGPEEP2009/000281

(method LC4): mz = 286 5 Step 3:

2- Chl or o- 6- net hoxy- 1- phenyl471H-i ndol e- 3- car boxyl i c

acid The conmpound of step 2 (365 ng, 1.27 nmol) was

d| ssol ved in tert-butanol (15 m) and

amino Cgfqplé;?? i/neth(al & eesiqsrsgrf_q,r%an egﬁzaﬁi{yﬁ%ﬁ??ar? I)eS(’:?edainvuercrzl1 by acidic or
basic lﬂdm%@g %ﬂﬁ@ﬁﬁbﬁ}cﬁr&émﬂ%r&ecﬁv§%réﬁﬂ§ sudHa¥e &irt-( 6

was added.” 10 The reaction m xture was stirred at
bUtOXMCQB?ﬁTWédpévaﬂl\(ﬁSeOffamlrmgnQups;h@crudngHp Wc@mlnpe;joup being

part of fhe Ul leGiBor By Efplied o LAY R 1R ¥Slrogen.

which 8ah bendleasd by tewadeHndith trmbr@edeﬂizr 86IdUERainplel §FpréBdrsor
ng of the crude title compound. LG/ M5 (nethod LC4):
groups-ryvglch ey besmeptipned are nitro groups which can be converted to amino

orouno SR B oo DRI R0t ABERIE ) ame

and cyraom:gwuﬂs ofhict ean Be(&ﬁﬂrer@d td. c%tbcmmhlhe grbap$ lahbe:arboxyluc
., conmpqund repar ed anal ogously as described in
acid gwﬁ&yg‘yﬁl%g’?@p 1. Yield: 730 ng of crude product. 20
LCMS (nmethod LC4): mz = 470 Step 5:
4] 6- Met hoxy- 1- pheny1- 2- ( 2- et hyl - phenoxy) - 1H-i ndol e- 3-
In additi@enbongriler tcpbptairaﬁhrtfmr]smapdnm@d ofcthedodnulerl; vanoys other
he co nd of

| tl
transfQIBiaTo0R ¢ SUaCtehdiou SALPEGatied oGt samegndaelihg formuia
or conﬁ?b%'ﬁﬁb%flhe ‘Fdr?rmlg D(Ill'%‘)r %@réﬁ?ﬁﬁdurﬂﬁeaé&urrﬁg & the dfthesis of

M5 (net hod

the comoupds ok $hes fqshatay i.- Ppr(@camlaya wﬁmmumﬂn ianempaund of the

formul%lj %B%I:ln%éb %&etﬁfnﬁég %g Ee ﬁlﬁ@l gror%%%jed \ bcf%éé‘yag&ﬁ&o give a

carbarﬁé@mncfe? stndaf8 dorlditichss Gth’émfwah@ﬁsbhméww QtBdpotan
step 245 rrg 452 pnol) in DCM (10 he cooling
¥

favorablathe @Ilaﬁhathmwﬂmﬂsze ue%oeﬁéwe aalqgeéucqnppuaﬁq in

partmt{?ﬂ?.ﬁftﬁﬁﬂle n?&ud% .nV\‘Reé;gra{eﬂgé %:Lé:gloagﬁ Qﬁ)(gﬁ%]retg?

e solven eva € Was
carbonate iiké edtdysiym Qjaw@ihatée)rkﬂéhmm Eﬁmmﬁ?ﬁmamn sglvent such as
d t ot t tit n
an amld)é,slﬁ(poep*{l, gQr lﬁv o ketor?e fike acetone or butan- %rrgr?eu "or with the
respectivé raq’éﬁho]r fHBEPWe ﬁor(d%t‘ o BY ﬁeqaﬁé‘&’ﬁ%u ﬂé'aLc‘tlBﬂC?lthﬁé Yrlasdhce of
I perazin anone trifluoroacetic acl I't:
an azodiadrboxylate In@ disthyl BBodicatbomyldt€by diisvpropylazodi€arbBixykate and

a phosi)[q’znd'e lgzegtéfbﬁﬁm/l?hogpéf?\%?rgépﬁty}p]ﬂ%(s%h@%%argm%%t %;%roti;isl)t)lvent
such a(§ a?ﬂethbr IlﬂébTHFZopélo&Qhe ééf"'b Mit%dﬂml_l)sjymhes_fs \(4@871145) An
amino gootm(m@pgmpound of the formula | or XIll can be modified under standard

conarhS NSt B BREREH: BN ARSI bR EotREgh ooy
reduct®etahination 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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20

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

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 ofg_ggﬁf\wlﬂ i@éugg ?%?}gtﬂl)cfnw 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%geé‘ﬂl grf kSStl'SEEQWTQ the dfﬁﬁﬂ%c@aﬁﬂ'@zﬂe@% aad taen the moiety
20 i

-A-R %#@%?gﬁ% n%ing?&&dggf iTHa'( g@u?nagﬁ( %gg&mpyﬁh@bﬁﬁémﬁnma X

and repbtimy tHeoobtainedcordp6886 ofithe fariailankb Withean dompoped (df ithe

X 500 . 16, Mol ) ..i dde
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

seprotlin SRRERH i Bk AP PR B Y £ ompoune 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
6; F

aroup ReE TR et ek Sogas BPH ofh rffen

in the compound ofwtise forewdd i hydrogen.
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anal ogously as described in exanple 7, step 3. Yield:

370 ng of crude product. LG M5 (nethod LC4): mz = 307
WOD0200856D95163PCT/ EP2009/ 000281 71 Step 4: PCT/EP2009/000281
4- (2, 6-Di chl oro- 1- phenyl - 1H i ndol e- 3- car bonyl ) - pi peraz

ine-1-carboxylic acid tert4putyl ester Fromthe
conpound of step 3 (370 ng, 1.21 mol), the title
compound was prepared anal ogously as described in

exanpl e 1, St ep 1. Y| eld: 738 ng of crude %oduct. 5
LC/I\/S(rreth LC4)X-H1—\z:475 Step 5:
(R® -[ 6= —Didny| - 262 met yd phexy) 15— OHol e- 3-
- i perazi nel- carbox§ a4 put yl ester
Fr pound of—step»d (100 % 2 t he
tit UL Was pf(ﬁpar ed 10anal oget Aescrl bed
in exanmpl® 1, step 2/*'using 2-net hyl phené\. Yi ékdo 29

ny. Prnethod LCA): nlz = 547 Step 630
[ 6- Chl or o- 1- phenyl - 2- (2- et hyl - phenoxy) - %—l—l ndol- 3-yl ]
- pi perbgi n- 1-yl net hanone 15FRONRt he conmpound ok|\st ep

5(29.0 ng, 53.1 pnol), the ti conpound was prepared
anal ogously as described in le 1, gtep 3, and
obtained in the form of tHu[a-pN R® | x

chl oro- 1- phenyl - 2- (2- et hyl - oxy) - 1H-{i ndol1- 3-y1]-p
perazi n-1-yl -nmet hanone triflu cetic gcid salt.
Yield: 23 ng. LOMS (nethod IRIR: nlz =w45, 16 Rt =
1.54 mn 2001HNVR 8 (ppm = 2.13 (s, 3H), (br S,

4H), 3.63 (br s, 4H), 6.84 (d, 1H), 6.96 (dt
7.05 (dt, 1H), 7.14-7.16 (m 2H), 7.28) di{@%
: N-R

7.46-7.56 (m 5H), 7.66 kqg 1H),

Exanpl e 10 (R™),

25[ 2- (3- Fl upr o- Z¢ met hyl - phenog t hi ophe%- 1Hin
dol- 3-yl] - pi perazi n-1-yl - met hanore

2009/ 095163PCT/ EP2009/ 000281 72 Stép 1:

2- Chl or o- 1- t hi ophen- 3-y1- 1Hi ndol e- %gear bﬂzﬂehyde
The title conpound was prepared anallbgously as Xl
described in exanple 9, step 2, 5using

2- chl or o- 1H—indo|e-3-carbaldehyde (300 ng, 1.67 mol)
The groﬂgs tAhIFQBhIS i 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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boronic acid. Yield: 123 ng. LCMS (nmethod LC4): nmlz =
262 Step 2:

wWQ@2@hler1e3 1-t hi ophen- 3-y1- 1H i ndol e- 3- car boxy| PCT/BR1009/000281
10From t he conpound of step 1 (123 ngy, 0.47 nmol), the
title conpound was prepar e?o‘;\nal ogously as descri bed
in exanple 7, step 3. Yiel 133 ng of crude product.
LCMS (nmethod LCA): mz = 278 Step 3:

formulp 887 Eesictivay’ T Yol exatiie Tor it fmatBh ot i atrifle Bond in

the reé(ﬁfﬁ?ﬁéﬂﬁe%nﬁicﬁmd% dfiRé fﬁﬁnulge%aﬁH‘XN/ thé %rﬁd»&h@ acid group is
onpound was prepared anal ogously as describ

generasliymvertsd intep reactiviecderivativg argctivaesdby rr@tansdnfLaczgstomary

amideFghpfind Feadhl 3R fEarind it s §pmpoRe bR forgua X in the
preseridefofla basdas)ddtlingd asswe.i ne- 1- car boxyl ic acid

tert-butyl ester Fromthe conpound of step 3 (50 ng,
112 pnol ), the title conpound was prepared anal ogously

Ina fug(ﬁFfigt?gtreggqgr r%yﬁﬁﬁenos O*J‘QFQH’P%E”@O?% T_O&T]\l}éa |, the moiety

-A-R¥(cuet H/S@dlsb@ﬁtrod}lée‘!d mt5%€n altléhyde og the formula VIl by reacting it with a
2009/ 095163PCT/ EP2009/ 000281 73 Ste
compquid &f_the derpula Kb itgivesheamepynd of H?%%fmw@m theiaidaiyde

group i %&é&m@%@@& aul %J %Ju@kwgﬂ%ep of zteagg‘r'?g\?%’ g:’&\m@und of the

nol), the title
formulpr)ﬁ}daaad tlaeldtétmgmmm;;omm thescreabtsdl with exaompeurdd ofthepformula X

and obtained in the rmof t he
to f'“a@\f BWSr%C%mRQFH&Qf E}P%EQJ ai%rﬁ'@ﬁﬁ&?‘é‘“}?ﬂ 9BPY&do1- 3-y
1] - pi perazi n-1-yl - met hanone trifluoroacetic acid salt.
Yield: 13 ng. LCM (nmethod LCl): nlz = 435.14; R =

1.43 nin OlI—I-NI\/RZ_B(ppm = 2.13 (s, 3H 0 3.01
(br408 3 46‘ 206 67 @d 1H)

1R ), 7. 23 (dd” 1H) (R) 2 3Lﬁi,
7.64-7 7. 7LLd¢_;FD 107

8.74 (DB anpl e 11

{2-(5-F uor ONZ- met yl - phéhoxy) - 142- (3 met hoxtﬁ prd‘boxyo)
-phenyll 1H- ilpglol - 3-y1}- pi perazi n- 1-yl - net hagone 18
Step 1 R R

Vi XV

l

0
X (R4o)n OH
! «— \
N~ A
| "R
R30
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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1-1 odo- 2- ( 3- et hoxy- pr opoxy) - benzene 20To a stirred
sol ution of 2-iodophenol (3.00 g, 13.6 mmol),
wW@20000950%3/- 1- propanol (1.57 m, 16.4 mmol) andPCI/EP2009/000281

tri phenyl phosphine (4.29 g, 16.4 muol) in THE (15 m)
was added dropwi se diisopragyl azodicarboxylate (3.22
m, 16.4 mmol). The reaction m xture was stirred at
roomtenperature overnight. The m xture was quenched

wi th EA. . The organic

XV ar%?gmﬁgs;qt‘gg% td a | \epg}or@oqﬂ/%r}nabw with respecg RE reaction
of the 28MPolAES 6B e foﬁ?@ﬁw% 8P Sfortruls IX Watheheldom pbatls GMike

eva'oorat ed under reduced pressure: The residue was

formulgutll. fangdwitly respact fo tha oxidatienodfrapeypeendsiepthe ymula Vil to
the coﬁ[?é,)gﬂga?l %%rm&é ?X %ggﬁﬂs\ggﬁﬁdlﬂefyatOQRg re&&l %of the

compolhds(cTthé fdrentia M1 DWﬁMhe @bmpduhdékbflth@ fdrenuda mlkému theof
t he conpound of step 27.4 mol ), indo
oxidatipn of the, compo,ynﬂﬁ[gf)the &;ﬁﬁga @q\?{q the Qg_mpggrzdsngf th;gz ftpzmula X1V,

espedB T3PS B e B P PR MG

compaindsraf dhé @crrrrﬁﬂa D(IVtcahZchrﬁeniaTﬁlyrbe(pelfermm withesuztigrdl chlorite in
Wi th )8 érr act ed EA, The organl c |layer
the pregence &ﬁ}e@e Ut grengProvith petﬁﬁsmwmnrla gangie ing gixture of
water Maﬁﬁgaﬁ@ts‘dﬂleﬁ% 6&%&&%&9@@ purified by
preparative HPLC. The eluate was |yophilized overnight
to give 3.10 g of the title conpound. LC/ M5 (nethod
LCA): mz = 282 15Ste
Al ’ea‘iﬁ%‘zs( %afﬂ)ﬁf’tﬂiﬁ;}" HP%BEEE%‘%%HQ the qormpaundsiphthefeatula Lare

knowngae'%% SABAN B éﬁrné& %Dt i anA8r tamilidr B @Bé'réoﬂ‘@l%illed in the art
ssolved in DCM (83 m ), and Nchl orosuccini mde (1.54

by or apalagousiyrieoproceduresaubigh areedassabed om the standarditerature, for

oxamel o2 SITERAL B S csbaont S ol

ReactieAs K Aliled s&asehscorRi @. (4fodK, I)oﬁ\ﬁyﬂ'eh@ﬁhﬁé o a‘h@: C
After the addition 20 ofﬁphosphorl c acid
r

Transformatigns: A Suiidg to Furctionat Gredp rﬁrﬁpavaélowﬁdh%t(é&%b John
diluted with
Wiley é?%%ng fagéttﬁ%%fewﬁcﬁ&ﬁgd{fhe g'lri Sa\rllvlai I Iay(l;r ese}gﬂar at ed,

dried over sodiumsulfate, filtered, and evaporated.
The stagRgiemaoig)ds sndBuing hiatkeior (e sUrbesRe e compounds of
the forgﬁﬁcir Qﬁéjcor%%érgf Erfgtaggﬁéﬁ]@%r% e gheéar%/ria?%%_ﬁoﬁlg%f% procedures

or o- 142-( OXY- pr opoxy
descrikadl tﬂleHyeIratumemn anaiogmrqixotmdudﬁ psacEgiuBes. ]lf é@sited, Snddles of

the for&gﬁlii : e? h'reé;lgi |ag rd1 ing g/aﬁfp E)e c%?iﬁ(rjes?g oggglgkr\{ov?/ﬁ Fischer
indole s¢hiMesisTR Wﬁﬂ:h'—é%bgtl@ﬁéll Lﬁf%tut@@phenylhydrazone s c clized, or
2009/ 095163PCT/ EP2009/ 000281 75 To t hé conpound

the B@hteg indglecynthesis In wvhichen)optienallyrswbstitut 2-apiiroletone is

cyclizeg 10 sthelmniSepit eishgafescet wRGr Ayt Y0 epsnarecin pugizing
optmn@lql stibstituted Dctitbro-atetanilidesath aftiéedo wré;lnar%tsp“dcimu t
om t enperat ure potassium permanganate (90.0 70

substltgtﬂs# indplessefthe fermnyladhdt is Agteermgrerpassipladto r@d}rﬁesa 1H-indole
toa 2,%@ r8t1g-i E}&f V\é/a Sf%g ggﬁe@plérﬁz hgh?‘&a(#gn%tlmys%jleef HE 4hLn

compoauarjaoai eactrdphitic acoraatic sdbstitutioh reactiorf whictradibwsathe

evaporat ed. The resj was purlfle b silica gel
introductipR of S §tgﬁﬁ9ts(|gjg m‘g&)q:zﬁne 0 Wy canpoting |pg%duced by

subjecfRFRR MioStSs XH §r85&ior: AR BRGRAt- Y8hydiFgenating the 2,3-
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10 Step 6:
4-{2- Chl oro-142- ( 3- met hoxy- propoxy) - phenyl1- 1Hi ndol e-
w@2@a0any/ 1} - pi perazi ne- 1-carboxylic aci d terPCEP2009/000281

ester To a solution of 200 ng (556 pnol) of the
conpound of step 5 in DVF (g m) and NW (122 pl, 1.11
mmol ) was added
O Ket hoxycar bonyl ) cyanonet hyl eneam nol -

1-tetrang [ uronpum tetrafl uorobor B'&Sﬁn'}

d'hvdrﬂﬂH aﬂ;'% give apindoje. agaip, NEXATPIE by, PEANS O £

mangér%&ed@iu%%rfrﬁlIaanﬁntdbethéf WitBld Wdrogen acceptor As examples of
erazi necar boxyl at'e (114 , prol) was the

artlcleaduw ichneynthesescard r@actmnsmfmedcvlas ase des@mbédJrG sRhHumphrey

et al., ERERS, 00 PROBL 72 Sutlat L S BB BRI s¥hfbec

Metho8$), fﬁaiaﬁen*fld: IPr&s< d.ondfom, %a®|@gbq¢99€ﬁméﬁ§e%@tmd As
20purified by silica gel chromatog ra@g (EA HEP 2:5).
iRg

anothergrxamplefof precedures fefdhgauRBagtios ajtstaiting commguygs and

bunldm%;;@%@&mtt%@ocfyrsré%sh())/l?t%%r%rﬁ % o% s StltL{t% Q{/‘eBP'&p es%nbed in
US 20060160186 Hridi mdbdg%fnikwi\} 1Dige) WVEB DautgchaeVeaagder The

npaound _of ste é 0.0 75.8 prmol) was reacted
Wisseasou BRI L ST o530 .may Reananiies 2 acgeinalo Whiehy
compo'imfdglﬂ?rtﬁe ?orﬁgg%dlpﬁe\ﬂﬁﬂch%@sﬁw d A E 1I§2°°i§ spbstituted

ture at n a mcrowa adtor
phenyl; CBh ebecmmparmﬂ saeh ash3-dupest2imethyé phenal, Qf-ﬂudm 6-methyl-phenol

45- fluor |- phenoxy) - 142- ( 3- met hoxy- pr opoxy) -
°r35bf2f hﬁ&BKf%P?’ie}mB?éperam n- 1-yl - net hanone

trifl uoroacet| c acid salt. Yield: 3 ng. LC M5 (nethod

LCl): mz = 517.24; Rt = 1.50 mn WO
Anothertjedf s oTeserr Mngrtivo2se the diovel seRingcgmpoiinds and
mterm?(ala%‘ezﬁ_&cc% |6§ uz E!ié §ynt5gﬁlg dof tg% ?mpognd%,gﬁf thg}cgguga g,dncludlng

the compbuihb& of thdformulde (mm M) v, 91,541, (\plﬂ |>%bh XI?XYI9XGI‘I“XIV and

t, 4H)
XV, wheramﬁ)( R5R2Z Ré:&m R 7Xf g}( ntbp angi qgrq gefired agfjabove, in any

of thel%@?%{ %%r}\%nc fo'é"t‘%Sxy)m'ft”rﬁ r{ )ﬁterfotstn%r (hfo'rmshlg r%‘% r)atlgl_ﬁnd

their salts)dmb- sblydtes f @ﬁzaﬁltlﬁbﬁ: xihd”fthélﬁneé%s inteFireiates. The general
446- (2- Met hoxy oxy) - 1- phenyl - 2- ( 2- met hyl - pheno

explangtippgdire %IGQQ?WEJ‘HWSF Obgﬁ%‘lpéﬁ%mlm@ﬁ%@ﬂ? |einabcaidmnts °f the

'“Ve”t@ﬁ éIvé}P%gfbvc,?Wit i'S S%?c\:/tgtgmg l‘%ﬁ/}l&g q{fgé‘? uc?rnrétg c a%g at e

correspdriding’g to3b& sp@in)ermednﬁtderstQhﬂg canpplnds.hesubjest bf the

inventBpiar 4 pBcsardR P Glovel RpScifie Stebii G OMPRLIRS ARdaErmediates
dISC|O§@d herath. Whdédh it tIgQHQreg)‘FWh%ilﬁ h}é'zté?? %cl& 8¢ 43RS

| ayer was dried r sodiumsulfa ilte and
compaemdpanddoreas arspecificexalic dieyparesa sub;ect‘b’étheelsveln’@ombeth in the

form oﬁ@ ff{é?e %8 ol‘T’J:nlgs @6\438&“% %@?@% ﬂ%ﬁragaqys, %ﬁé’.ﬁ Lem?c 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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20o0bt ai ned. LC/MS (nmethod LC4): mz = 586 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 th 5-nmet h 1-ph 1-1
circulangp dgscyq%rosgg Fegcgeqaﬂ qswﬂgglﬁgﬁgﬁtgﬁos%x ost-a%g?on astny

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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15 Step 1: 5-Methoxy- 1-phenyl-1Hindole To a m xture
of 5-nethoxyindole (1.00 g, 6.79 mmol ), copper(l)
WO owp@e5163129 ng, 0.68 mmol ), L-proline (156 ngPCIWEBB09/000281
nmol ) and potassi um carbonate (1.88 g, 13.6 nmol) in
DMSO (7.5 m) was added i odppenzene (0.76 m, 6.79
mol ). The reaction 20m xture was stirred for 10 h at
125 Cin a mcrovvave reactor. The m xture was then
edvvl r angd extracted with, EA The.or
physiofgjAIN;aeciplehiF Robateq heifob ELSE A &Analhage dich B8 el as
pharmfabéhﬁééi‘éoﬂfbbsﬁmoéﬁd RfbdicdRenteWiER coRfprizer an éﬁ‘@a@bﬁus dose
l'ica gel chromatography (EA/HEP 1:15). 951 ng of
of at IetaStt beemmmnw okthe fobnafz/ari@ndluca myﬁmmwlwmeptahle salt

thereck afii{ty & psTBR8isaly 2cseriahlr:Folvals Rl Ay, o fbemgs an active

mgred%?@%/n@%éﬁ&ﬁ@'ééi%@ﬂ)%@ ble/SarfiBE ieQWRRWIMEfe Step 1
( 3. 58 mmol) i ssolved in DCM (25 nl), and

pharm%ﬂumrglyuewquwm@g@ amng/orexgipiemtst A swbiectnidbe pregent

inventgFAHhOfnBIEAN GeBinab ot 8IGh RS FLHER, psiologically

he'Tesul
accepiable ga Iwand Ipaygbwglbally qureptatile sbkates tHareoffor dsé Ivthe
nd heated to 70 C. After the addition 5of
treatmﬁﬁz)gé1 s diseasasymentignedaboyg of bgigy.. fopsxampie,af hypertension, or
r r
for the é@@ﬂtmﬁeﬁhﬂ a\%a \)g@lgla %ggeb?ﬁﬂégorgpt) g)fﬁbafomﬁjla | and
their phy$1bld§k:all7lm:ceptabdesaltsvand piysiedogivadty aa:nbphableu;ldlwites thereof

ot b e R SV o e B e
abovetdrtde‘i’o\ﬁof@P@RQﬁi\p‘l@bf?h%ér?éﬁ% é'r%}—ﬁ:(éﬁaﬁﬁ?écﬁ'@l@ & edicament

for thezn h]bltmrmfaenm Nd)qrem thiedrsatment ohdiskeasgs cantpaises rwene therapy
t ion

and proBhVelE ARuRg e BRIRRgre fidain i dhE B8Rt of the
disease¥YhehtidrictEatidveldr Bélow2 WHichBBinprive adasidRtend Sh effidacious

mn, and 15the m xture was stirred for further 30 mn
amourgtof @t {eastieag qqﬁrap@mﬁp@m@ f@fmyltaelpprza pBysiolegically Ipceptable salt

) [
thereoﬁp%gh%ggo?é%%lﬁg%é#ﬁ%ﬁ e\PJé%ngl? ga y of l‘ﬁ'&%mqg% I%r'h L %N
animalwhichiioin nesd therevh ST d:dsmpduﬂdis obtha foampes hand pharmaceutlcal

overnight. The m xture was slowy poured_ into 300

m
compagftignea it Rieciganaents GaPHSIRG ham A e agauRigterad enterally, for
oxam 587018 bPLES, YESrAgaRGF ady SNTIRAEE, AR, orexamvie

by intravessaus, mtramUsMalcblr mtsct@gmecplwln;ﬁctlbhearrmﬁisdlre ooiby another
ilica (EA/HEP, 1:.8 i el d456 the title
type ofadpiiERar SEee oicals HerCuldns RntehsReTes) intigiacheal,
intrana3f oPlrftfadtular administration. , ,

2- Chl or o- 5- met hoxy- 1- pheny1- 1H i ndol e- 3- car boxyl i c

acid 25The conpound of step 3 (456 ng, 1.59 mmol) was

The prigriERey el QrbEomichs A9 mediGerdlebisisasingitodpaimyantion
normaﬂil tentaireabduB® 500 a%u@ QUfzﬁéra\,erﬂrK& we;thf compounds of the

di hy drogtenphos phat e 3 in water (6
formulal angéer aatﬂ@@ysrpmwhlcaqmtaﬁlmsaité corphysiclagigally
accep%ﬁ%élsg%grtﬁéﬁoﬁr'féﬁév\gs (}n]t A ggﬁvé F{g\f@i ?ﬁt 8t th%C}oﬁnL%rl and/or

its physioldgicalpdacdeptaliié.salttendiona @apsmdmw Aeceptible dobaage of any

sodium sul fate, filtered and the solvent was renoved
of them in the pharmaceutical compositions and medicaments is in general about 0.2

mg to about 1000 mg, preferably about 0.2 mg to about 500 mg, particularly
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under reduced pressure to give 602 ng of the crude
title conpound. LG/ MS (nethod LCA): mz = 302 WO

WQ 900863 63PCT/ EP2009/ 000281 79 Step 5: PCT/EP2009/000281
4- (2- Chl or 0- 5- met hoxy- 1- phenyl - 1Hi ndol e- 3- car bonyl ) -p
i perazi ne-1- carboxylic aciggtert-butyl ester To a
solution of 602 ng (1.99 mvol) of the conpound of step
4, tert-butyl 1- 5piperazinecarboxylate (372 ng, 1.99

st E 3 o R A bt oo

pharnﬁ%@hﬁcal%%ﬁ&b@tldr%aéﬁd fieditarhehe d@ﬁbébbfrfe@ﬂo@tm@ﬁi@nner
temperature overnight. The m xture was quenched with

known.perese. 1 thist thﬁ@@mpwnﬁs Bhtheriosmutayband/or Hyeir physiologically
acoenGAEAE o i o VBt R BE L BeFaidd ekt e

togethbﬁ(AMﬁ dﬁ&bh@@ré@éhd oﬁilquﬁ VEHiCISH Qﬁdﬁbr excipients, if deswed also in
- Fl uor o- 2- et hyl - benzy1) met hoxy- 1- phenyl -

comb'nﬁ%m with Qf@r%rdnp@pkr@r@ﬁtlﬁemgr@dmwm aacﬂqa example o

angiob R8T A4S G R Bho Bkt oo 2
diuretivpan addethelinZedeptoo mnéadamrist, ah @ndothelin c&?rik/bstmmehkyme inhibitor,
ree tines ef | ux

The m xt eated t
a neutfal andsRRPidaTe PN A CRBITSheReLb kSt d hirat e

sosorbBnal. 3 (RO Blic, bhipL AnrgR b e s o
cannabinoid mcepmrtd‘raagbmet teepplasaiuny eham&ilmwhlatorOa €hrontilsoxane
ure was stirred at 0 Cfor 3 h. The coole

syntheg]@%g}l;gt?lg)ﬁ %gngtﬁ%gtwqﬂwcs%gqr}; grm @Eggggtouseful for treating
hypertéﬁkl%' RBaft T4ifrs) Vé’&:lﬁh%ga@e“thGQO 'Hlabeﬁeégr TR dideases

I'n hexane). The m xture was then stirr room
such aseam&e@ruhmm@rerﬁl fallume foviex@impte,) andhareabobegiht irdblaoswthble

b h d .of 115 245 pr -
T RN T —
vetenrfa?? medBine4A. &%@'& thd PPederiGrivepfioRiatdd! [sSinWRatisd|bF éed

100 C for 2 The cool ed m xture was quenched with
pharrrme@mcaé@amqsrtm whiohi campriges arraﬁloapgmsu dosexgfeat l@ast one

comp SFREALE o S MBS AL B e amsr

phy&dleﬁd:élly%i:d@)btéﬁl@ RaNhaite ot ahiPlofthdmeirel orfd 6r WRFe other active
philized overnight to give 72 ng of the title

mgred@m%guﬁda pmme@qmﬁauﬁoacqqmyblemagner meyereipgthe other active

/ h
morec RS GEAPET FETARRAPER At AL AL Rl
failureywas cilaredisdasey 2latell to allabétes, erahotgamdamagerstichass cardiac

erature for 2 h. The sol vents were

t d t
'"Suff'éféla&g'é ﬂe{/ ’?fi(')%lmfé%gﬁay vWgBaliseasessuchasecute er sesic renal
fallurea%t%N%b} glza?@oﬁ% GndBwi |ﬁ EE 'e?aﬁﬁ'@?Uf‘&éH”oﬂw'é‘? acfid

|"'uor 0- 2- net
ingredefsrangiotgnsin pheverting Hmznyd’tﬂmml;rtb]'s mEneotensin-receptaret h
c acid sa t as

antagqﬂléggd |tu%ﬁc{§u %ggﬁé'f\‘/ée?ﬂ%tpﬁ 8h q_g@ﬂsts nqmr@c};ﬁgr@glpérg\:/er@g £enzyme
inhibitdrsSRedir endopeptidase inhibitors, calcium channel blockers, nitrates like
isosorbiddinitrate, B-receptor blockers, o1 adrenoreceptor antagonists, cannabinoid
receptor antagonists, potassium channel modulators, thromboxane synthetase

inhibitors and anti-serotoninergic agents may be mentioned.
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IHNWR 5 (ppm = 1.84(s, 3H), 2.91 (br s, 2H), 3.21

(br s, 2H), 3.52 (br s, 2H), 3.73 (br s, 2H), 3.80 (s,
wW@Rhog/ogs183l (s, 2H), 6.63 (d, 1H), 6.81 (dd, 1HyCI/EP2009/000281

6.88-6.92 (m 2H), 106.99 (q, 1H), 7.04 (d, 1H), 7.27

(dd, 2H), 7.48-7.52 (m 3H)sg 8.78 (br s, 2H) Exanple

14

[ 2- (3- Fl uoro-2- et hyl - benzyl) - 1- (4-f | uor o- pheny1) - 6- me
As ve@?@?éya@ excqggnts SYJJtabI%' c?rsgﬁlzc' annd Pﬁorgaﬁi(t:1 %ﬂggt%n%gs can be used
which Eo(rf’o’(’?éé@tr iA-ah@myesirelt rﬁﬁhh@?(Wltﬂn tl?re dompdiupds i ee forfilfa |.

To a m xture of 6-nethoxy-1, 3-di hydro-i ndol-2-one (500

Exampigs véhiols mayohg merdioped(arg vgaieadlag@te(we qgsngaxmalcohols such

as etnffRt Jsontop . T PR HisT AR F0u8nG R o ikermboinap

polyetﬁﬂyné?glyﬂo)ls vmyp’rddﬂéné gljdalor gl estebeizeente ( dalatin| |
). reaction mxture was stirred for 3h

carbolatdrqt@@ wqh@%lamWar%éﬁaw agid @ndi itg salts sweh as
g .
maondYGRFER A I Bl B SR G R Peor i Biainore

mixturés Iolf evater \gmld olq%rZﬁﬁgy G@hﬁﬁﬁﬂ'v"élliﬂ@%gﬁmg/ éﬂ)ﬂllﬁb&ﬁr&lofl water with
orated. ' The residue was purifie silica ge
a'COhQi?rr RFeRrabRR FrCtpiyge i partgul rﬂ'@rmfcﬁfﬁl'%efofmﬁls ch as, for

exampﬂ%{ﬁggﬂé}g, fF-SotRU RhBRES, shiGhMeohfTR 3Bt GhanuldsZ hardaRd soft
gelatirecmmms'q suppasitbries, soplttems| preferatiyoity; -altbholidaredenas
ehyde. From t he co und of ste %5505 , .1.96
Solutioiay By P pIUIGER 1eT OB R ISEE SR A PRUIETS) Gen be
used. F*S??éfé?ﬁé’ra‘l Us@X@FBkSm%ﬁe bgl’lrﬁecﬁbn St HifGSioR Sh plHickSt VB

pharmacemlqalcﬁorlnq guch as rsoltﬁmnypoefenabéy aqugoqs—mlntjom% cGnche used.
lic aC| Fr om,t he co
For toBRAYUS<, i Baftic i Rt SR RAIOnRS sk s b iniSoeedits
pasted] §stiorish gels, BpexRIMIsnd. Zacrot6B, dolulbAs 6r p8édef@cah be used.
crude product. LC/ M5 (nethod LC4) m z 320 15Step

Furthey sujtaloie) phasmaceytical foras grafer pxemm h@pjprztﬂanﬁld@t@hé and
forms saégfwrg% %Eg&@gﬂg&;%@ ?59? Igé @%ﬁ HSHQ tﬁ%‘%ﬁfloglcally

acceptdbﬁa saltst gnd @hpgumgnms/ atro@peatﬂé samit@egoﬂaw ofathem can also be
be I N exa

Iyophll(qﬁgtq%qj h_@!;talr}ﬁdzlycplalggatgg ogt.glﬁeg useddfor examnqe for tr'YeB
produé‘tﬂ)% 6f31nf?c’tgﬂlé’ cﬁn‘l:ﬁg)_%mﬂnsbﬁpééﬂkuﬂar(férf i%gghrgé}ﬂ? 1|§o§%mal

t hox ndo car bonyn- pi pera2|
compcmlilahst zmetalbmmyltataiet As examples of types of exc1p|ents or addltlves 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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From t he conpound of step 4 (80.0 ng, 164 pnol), the
title conpound was prepared anal ogously as descri bed

WO poogseimd e 13, step 6. Yield: 49 ng. 25 LC MPCTEPI902000281
LCA): mz = 576 Step 6:
[ 2- (3-Fl uoro-2-nethyl -benzyl) - 1-(4-fl uoro-phenyl)-6-nme
t hoxy-1Hi ndol - 3-y1] - pi perazi n-1-yl - met hanone From
t he conpound of step 5 (49.0 ng, 85.1 pnol), the title

und, wa r are 30 anal ogousl y as descy,i bed
formul§ ] FRANBR1e23 AMLREBSERZY AREHTEHOR of alfiod ot sy Rty and
severityZof the |nd|V|duaI s%ndrome on the sex a e welght and the individual
(y | uor o- benzyl) I 'uor 0- phenyl ) - 6- met ho

respor)gwmessmjdhe guyrlqn of aRIMa! |t<n be trqatede@rm mimﬁt@er the treatment is

acute S4B ARSREHY B Thou GhbustherLrert e Bmeniicatastve

compd”dntls—aréﬂﬁrﬁiiust&ted—m hd@ﬂldﬁ o ddrhbMR\d 8f ﬂ@ﬁ@'mulall MNortrsally, in
3H) 94 (br s 19 (br s, 57 (br s,

the casepf agnm;sf(rgtlorjgtq) an gdu{j V(ngh@g ahout '_705 gz a(goseng fromy afgout 0.1

mg to by Ao s o by, pfaliiror A1y anbtl 0 ma per

kg per(day (ih edth cﬁséwamgjh@erlﬁg OL body welght)2 is suﬁmené The d)ally dose
oxy-et ho en nmet enzyl

can be ?‘i’f@!ﬂ('st?r n tﬁ'%érf@F’qu)% %'R ﬁ\%‘?#ﬁ‘a‘%ﬁgﬂwdﬁ intoga gymper of

mdw:d%ai @gée nrgeigﬁg.ﬁ‘%gwg?ﬂg'%é@r gﬁg{‘gﬁ dJ 4 dbsBLXTHE @dffinistration

I odop pot assi um
can alsmbbmaueﬁ 6dt @antmuosdly] fometample bACortihudup infestian de chfusion.

DeperfiilLon S Arcutistanias A ire seaciio cse i byl nbeedsar fo deviate

upwarﬂ‘o‘?'&i@%‘ﬁ%rﬂﬁfﬁﬁﬁ‘?ﬁe indi€ate@YoRagas Xt ure was quenched
wat er and extracted wth EA. The organic |ayer

vvas separ ated, washed with brine, dried over sodium

sosiod b 8ok 050 g BRI RS e vetorinary

medicing! HE¢aapoonds bFieHbinliat) carfaled i empldyed ad bA aid in
corrpound were obtained. 20 LC/MS (nethod LC4): mz =

biochepygaldpygstmations or@st s ssigntific: toe) pr @199@@%@@9@93 p6

examp"l’e ﬁﬂn%if.@ 'Y gLeJnsleeg (cggn'mrr?y ﬁgl gér?ﬁ'feso far{_f %hﬁ%&% nis

mtendéd ITprommwbnbgro&th:‘e fo&‘mlﬂa irand 9hé19 sat®kan aimdbé Imeed as
i was 25cooled to -78 C. P Butyl lithium (3.
mtermﬁqi'at%ﬁ exasmpleos the prenasalior:e M@ea@a@anapewaé.@cm
Subst#@gsreactlon m xture was stirred at -78 C for 1.5 h.
he cooling bath WD 2009/ 095163PCT/ EP2009/ 000281

The following examples illustrate the invention.

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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83 was renoved and the reaction m xture was allowed to
warmto -20 C. Then 2 N hydrochloric acid (7 nml) was
wa@awedsigthen t he m xture had reached room t enpRCHER2089/000281
wat er and EA were added. The organic |ayer was
separated, dried over sodi wgsulfate, filtered and
evaporated in vacuo. The residue was purified by
silica 5gel chromat ography (EA/HEP 1:4). 766 ng of the
EDC t:| t1|78 %? g‘;cﬁg”%vﬁxﬁ ta'thﬁam|nLngrlc\)/§yIScarBP)89m}‘d%4ﬁydr'cycﬁloride
HEP 2- Chl or o- 142héptafet hoxy- et hoxy) - phenyl ] - 1Hi ndol e- 3-ca
r bal dehyde To spensi on of 500 ng pul veri zed
HOATnhol ecul ar sk- bv@r@xyfayabem@ta@mj@und of step 10 2 (761
MOH "9 3.88 m {egh’anﬁlcm or o- 1Hi ndol e- 3- car bal dehyde (465
ng, 2.59 m d copper(ll) acetate (940 ng, 5.18
NMM nmol ) in D@Anﬁ&aypm)orpm"-@dded pyridine (0.42 m, 5.18
mmol ) and triethylamne (0.72 m, 5.18 mmol). The
NMP reaction niNMetByhpwTelidinZednet room tenperature for
e week. tex
S-PHESE Roted v LN FRHBEp ANk L Erabhe Mok L TPheny
TFA dried over tefabroacstit Beide, filtered and 15evapor at ed
under reduced ure. The residue was purified by
THF preparat | vde WF’EYE? 8Nel uate was | yophilized overni ght
to give 56 ng of the title conmpound. LC/MS (nethod
LCA): mz = 330 Step 4:
When 2odiploonds téptgidingst hasig-grohpxwere piueifigd bylptepacidive-18gh a

press%%%éé%r%ﬁ'{ 4 FE‘VTB%%%{BP Steif%g) (c,olumnnﬁ'latenal

and, a§'&ﬁ§%%’«?' theaéluéﬁﬁ%skaegramerﬂm&mre o¥?watéﬁ 8Rd %cefﬁrﬁﬂrlﬂa
150 crude product. LC/MS (nmethod LC4): mz = 32
contaipipgitefiuagoacetic acid, they were in general obtained in the form of an ac:d

s g il ot AR SN TSR R g 6 o o

the lyopsilizatibn eBhdifiens o8nehsenkiingd eflubrdddeticratid, Asdosema@mbount can
the title congound was prepared anal ogously as

vary age §anibgddp tha %WOeeqlaval@néspO%acmhlraamﬁ cw:mf@ copgausd

o RIS e Al ) s gpmes v

headm@smﬁthe Iehanm?%% and (;!Dlhldepld:bd (rﬂth%&trdc,tu@?ﬁ)rp"lrmdae tﬂJtSrf\dlbated in
S a e ropwi se at -78 Cto a soluti .
the depgiinlion. @mﬁﬁmaw % T2 BPPHES 2c40THNGlY FRKamPPUNGRavhich were

obtam&&’@H tHAFPRL &F é%héreé@or sggﬂirih énélfe%u";%:ﬁ%% éﬁ%’@& ngag'gg(%%,” with

roomt enperature
hydroo‘rrlxbrimaﬁd whosé amaunicandikevise earymars{ 6an bg upoto. @out two

cquivalgiipek B ndhedase st s Snpoind fatBudty tan Bask Brcbedater
examdl‘@aérﬁﬂwhféh]i@ Qlo@sﬁéglfléﬁ lif 'tt@ néﬁfes4n Ifhe hegd iﬁ%;étdf tRe WRBmples

wat er and extracted he organi ¢

and nqtaip@rcta@m ﬁ‘@%ifmt@tal f@rmuiaeob@trmdl@ataﬂnnstbefdﬂwlptlon of the

examjes, SRRl PP HEFEURCHARLTER RS roleif, Coturnn

WaterMﬂahﬁ@ﬂMBi@lm B0R160 MGG (irm. Iglbwe 6D4nlm1|r®fEIUBﬂt Al AON.
onpound. LC/ N5 (net hod LC4) nm z
Eluent B water + 0.1 % TFA. Gradient: from 10 % A + 90 % Bto90% A+10%B

within 10 min.

Characterization of the compounds



10

15

20

25

30

Step 7:

[ 142- (2- Met hoxy- et hoxy) - pheny1] - 2- ( 2- net hyl - benzyl) - 1H
WO R0vdods183 y1] - pi perazi n-1-yl - met hanone 15Fr onPETEP2009/000281

conmpound of step 6 (11.0 ny, 18.8 pnol), the title

conpound was prepared anal agpusly as described in

exanple 13, step 7, and obtained in the formof the

[1-

The prefafed EPoRIS e it aBDEMl chafasiadad Y spRtiddnic tata and

| .
chromﬁfdﬁaﬁl@lbtdatg i %&léﬂﬁﬂ%}gfﬁ@ réé{Mﬁ)%d—Qﬂ_C ﬂit((éntron times (Rt;

in mingwhichoves letalrged by-pombirget asalyticyl, ngl, M mhagactegrigation

(o et pore sl g 538, s e

otherw(isk, 1H‘NMF6sBéct7a Werérecdided a?’t 500 MHParkdin BMSO-De2as solvent.
& H, 7.44-7.48 (m 1H), 7.56 (d, 1H), 8.75 (br d,
In the Mpra@@e@z@omthe chemlcal shift § (in ppm) the number of hydrogen

atomsrﬂngétﬁgzrprtl EP?)FV ({i 25”55@@1 S oﬁ%lelc%ﬁtﬂep It"t:r))lb}/ejf] dt:
doublezf? % t0§ 54 GarRsET A=MROIB IR 82 Blodt) of $h& Pedks are given. In the MS

Chl oro- 1- phenyl- 1H-i ndol e- 3- car bony1) - pi per azi ne-
characle@%atmw genei@l the massnumbersinyz) sffthe peal ef therpelesylar ion

pLe
. e SHIUTEU RIEHTED spich a8 dne ion My (5.9, Mt i prgigngted golecular
ion M+HI'7 &F 39 |drBMJO7 ge.glM-07rprbloraited agecllsr s MrsrHI@) which
in exarrple 13, step 5. After purification by silica

was fogped ﬂﬁﬂﬂ?ﬂi’lﬂg?%mﬁ/'%@@tﬁéﬁnf hnd used; s given. eraly. ghe
nomza%%%%l&&ﬁ&&&?1od1£éth6$1 (S "ok bSticuldis of thé t8/ms

methodd s€8 Were@asofolewst hyl - benzy1l) - 1- phenyl- 1Hi ndol e- 3-ca
rbonyl Fpi perazi ne-1- carboxylic acid tert-butyl ester
From t he conpound of step 1 (150 ng, 0.34 mmol), the
MetholliLid £ conpound was prepared anal ogously as descri bed
in exanple 13, step 6. Yield: 126 ng. 15 LC/ MS (net hod
ColumncyMC nlispher@t@OSBépZ.’; mm, 4 um; flow: 1.3 ml/min; eluent A: ACN +

0.05 94 TR Ehiaht B BT 1 Y05 o R Ao AUBRE b R Y4 B1o'05 % A
+ 5 % BRI 523, HEY 95 % e+ Bi %l B f&raB GHind M@%rﬂié&l@ﬁﬁﬂ@thod ESI®
20analogous|y as described in exanple 13, step 7, and

obtained in the formof the [2-
Methoé?tcfﬁ uor o- 2- net hyl - benzyl) - 1- pheny1- 1Hi ndol - 3-y1] - pi p
erazi n-1-yl -nmet hanone trifluoroacetic acid salt.

Cquth H’MJC Jﬂsffb&er@ HBDCBBrBZ (1rmhhcm|p|tn§3il)3w M@ /iy eRignt Rt A€N +

0.05 ‘V{ EFASeIL@q)t B: yvajer J(L(,)r0§°/ jﬁf\ g,gaqlgnt\rgrongﬁ)& A+ ég /@B to 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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251H), 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),
wQ20v09xd¢63 2H), 8.78 (br d, 2H) WO PCT/EP2009/000281

2009/ 095163PCT/ EP2009/ 000281 86 Exanple 17

[ 2-(2-Chl oro-6-fl uoro-benzyp - 1- phenyl- 1Hi ndol - 3-y1] -

pi per azi n-1-yl - net hanone 5 Step 1:

4-[2-(2-Chl oro-6-fluoro-benzyl)-1-phenyl-1Hi ndol e-3-c

[]-pi L ResAL- iy id t - hut yl
Coturls YA sl KBRS B 2535 i ch imfalop 0r0 bl st 4 AN
eluent®: vixtarp!®05 66 THERradient fidr 4% AGndG Wdstoc®eA + 6 % B

-78 Cwith an acetone/dry ice bath. Wthin 10 nmin a

within 24) min.ghea@n”% Adt § % B fer O (un.Fhenito 96 %eA (% Bowithim 0.05

oA ) d followed by 0.36 M (2.27 mmol)
min, §1'°2‘:9§‘|%§r’8-$@‘§’ﬂ§%ﬁ0- benzyl brom de. The cooling bath

was renoved and the reaction mxture was allowed to
warmup slowy to roomtenperature and stirred
Method\l&rhi ght . The ni xture was quenched with water and
X t ' , |G .S eq,
Columy VIS J30rthe, oDl 3 aXP AR Pl RS iR  ERREFASACN +
0.05 % ar; efuzoht B dvaiees QUOE % TR, nesdidnt 5M4sA pugd P4 Bdfob.5 min,

rative HPLC. e eluate yophj Lj zed over nj ght

then t¢ B8P 45+ 51% B S nen S % 8 PROETROWS
iani v . 549 20Step 2:

|on|zatEc?2Ffl9(n§}@c%O[Er:S()l_ 6-fl uoro- benzyl)-1-phenyl-1H i ndol - 3-y1] -

pi perazin-1-yl- nmethanone Fromthe conpound of step 1

Meth é ng, 394 pnol), the title conpound was prepared
etho gously as described in exanple 13, step 7, and

ColumfbYpM@gdpherd PBof 3382 af mih& [iFr flow: 1.0 ml/min: eluent A: ACN +
(2-chl oro-6-fl uoro- ben%%_) -1-phenyl-1Hi ndol -3-yl ]-pi p
0.05 Y%eTEA; glueny B: mateah&@S 35T lonedieat & YecA 4c98 % 8 fior 1 min, then

to 95 % 5% 48 Wil 4gHirbSue RSk e o POBG 325 Bl S Rhiraon

methodpES8)* = 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 (bid, 2H), 7.53-7.59 (m

Method'Dlo7 8- 85 (br s, 2H) 5 Exanple 18

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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[ 2- (5-Fl uoro-2-net hyl -benzyl) - 1- phenyl- 1H i ndol - 3-y1] -
pi perazi n-1-yl-net hanone 10Step 1:
Wa@2002/0986F| uor o- 2- et hyl - benzyl) - 1- phenyl- 1H i PCOER2089/¢00281
arbonyl ] - pi perazi ne-1- carboxylic acid tert-butyl
ester From the conpound of gxanple 16, step 1, (150
ng, 341 pnol) the title conmpound was prepared
anal ogously as described in exanple 17, step 1, using

+ 40 OE-@I l Ol%\?,?b% mﬁe&%ﬁ t%e%}z% éb-ggr%g%th@ % min; Ws idfzation

methodZEGP Fl uor o- 2- net hyl - benzy1l) - 1- phenyl- 1Hi ndol - 3-y1] -
pi per azi n-1-yl met hanone From the conpound of step 1 (9
nmy, 17.1 prol), the title conpound was prepared
nal ogously as described in exanple 13, step 7, and
Examp%gtalal ned in the formof the [2-
[2-(5-Rldorbl- 2erieth - g riosdy) epiEeriyl-1H-tnBly L btpefaith- ﬁyVlﬂabtﬂérfbne
erazin-1-yl -met hanone trifl uoroacet| c acid sal
Yield: 8 mg. LGM (method LCl): mz = 427.21; R =
O 2009/ 095163PCT/ EP2009/ 000281 88 1H NVR: 8
3 , 2.95 (br s, 2H), 3.22 (br s,
H3.74 (br s, 2H), 4.08 (s, 2H),
(dt, 1H), 6.98-7.03 (m 2H),
7.50-7.52 (m 3H), 7.62 (d, 1H),
ﬁhpl e 19
Jor o- benzyl) - 1- pheny1- 1Hi ndol - 3-y1] -
hanone 1OStep 1:
jor o- benzyl) - 1- phenyl- 1H i ndol e- 3-ca
ire=1- carboxylic acid tert-butyl ester
of zinc (176 ng, 2.69 mol) in dry THE
(1 M) in adry flask under argon was added
1, 2-di bronoet hane (5.79 pl, 67.2 pnol). The m xture
was heated three tines to reflux with a heat-gun.
Step 1A#+(@rCBlond-11-pHenyil41&bs ndedes 3ptaabedyl)-pipanazine- baatbokyhmecid tert-
a, solution of 2-chloro-5-fluoro-benzyl brom de (182 pl,
butyl e8t6f4 mmpl) in dry THE (1.5 n) was added slowy, so
To a sbit@ibndie- érﬂHRﬁﬂ?iHéror gl ﬂﬂﬂﬁuaﬁeds@iar@o&ncmﬁj (BFXEAr FOM739) (3.00

stirred at hen the cool ed suspensi on was
g, 11.Gaanmeel), dedhwtylel -p@eaapne@amosula@l(&ﬂﬁzm 140 mmel), ERE (2.33 g,

121 RSB 1R S R S B N (3 5 mi

33.1 nirkbl) 2dnd tHear@aRion MikReée d@é&(rié&aﬂﬂaoﬂ%}nperdtmre overhight. The
(4 m) and NMP (2 ml). The reaction_m xture was

mixture wasy gupnghed with wiateghang extraeiedavith EémTheseaaicdarer was

separagécti fhn%l“gvéP ﬁdﬁgﬁ é’é@%t@ %ﬁ{é?ggda#&ay\b‘aﬂ@ré?é'd @ﬁ‘&ier red gced

e’'organi’c er- Was separate

pressutie ] Elae ovsidus a@ispurifigd§ by silich iget ehthategchphya(ERVHERI1:3). 4.51
under reduced pressure., K The residue was purified by

g Ofthﬁrt'gﬁ_é%ogt‘?% ke ohfained-yat e was | yophi | i zed over ni ght
LC/MS @néin%8 11d4) /2t 44 title

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.



10

15

20

25

25 conpound. 89 LC/ M5 (nmethod LC4): mz = 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

obtai ned in the form of thez[e

(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

compog@%dnlg%pﬁfglwé)iﬁhr%é]o f){b;b?f-t(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) gl.o58(br's, ’

br 0 2H), 6.62 (d, 1H), 6.67
LC’MS(ZG%éth?ﬁ)qL%% (’d%_q%? RES séé% H)(m 2H)( 6. 950 (a,
H- NW& (ana)S: e (%HBH)73 $0-(br 814 3.88)(br §; H%), 77884, 2H),
717721 (m 2H), 722728(m 2H), 7.45-7.49 (m, 1H), 7.51-7.57 (m, 4H), 7.65-

7.67 (m, 1H), 8.79 (br s, 2H)

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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Exanpl e 21

[ 2- (3- Fl uor o- 2- net hyl - benzyl) - 1- (4-f | uor o- phenyl) - 6- hy
WQlr@9sib3 | ndol - 3-y1] - pi perazi nl-yl - met hanone ROI/ER2009/$00281

solution of boron tribromde (153 pl, 153 pnol, 1 Min

DCM was added dropw se at g37/8 C to a solution of the

conpound of exanple 14 (30.0 ng, 50.9 pnol) in DCM (1

m ). The cooling bath was renoved and the reaction

o o AT b oA BBRE TS AR 2
using anh&hWﬁh@ﬁoVVaﬁeladﬂ@dné 153 pl, 153 pmol, 1 Min DCM.
he réaction mxture was stirred at room tenperature

LC/MS tmethod. LG#lem/zifed$2] vent was evaporated and the
resulting solid was purified by silica gel
chr omat ography (DCM MOH 10: 1 + 2 % agueous anmmoni a) .

Step 2ThﬁP¢ubu9L2>(Mﬁem¥apnéﬁé>qq 1Hhﬁi&@ﬂﬂiﬁﬁ)éiaaﬁm-yﬁﬁwdthbrﬂme
smal | quantit m xed 20w t drochloric acid

From the. CP"IWOlHIﬂ:IOi %Bh‘i (4@:@@19)\/7& Aivgnel).ttee gltle@omp@wbwas prepared

analogoggfé% Puor o yrﬁg%gﬁzsft% 3 g%‘i%??d’c}?% o heeng? . g the [1-

phenyh?QZW@fthSll-bhmb»ky)&w-lddwaaﬂi-pmenaﬂmw -yhmieltizareore trifluoroacetic
. }/drochl oride. LOM (nethod LC3): nmlz = 461.19; Rt =
acid salt. Mgeldi A41.04992009/ 095163PCT/ EP2009/ 000281 91 1H NVR 8
403RP3 2H), 3.16 (br s,
"C/Méﬁiﬁ%gd %C?b 3?33 195RES {(EP N 50 206 (s, 2H).
"H- NMR %1(p(oda) AR)14 (5; (BH)(E gaﬂ(ltﬂ)s 8HJ 3. 66c(br émH) @®.89 (41 1H), 6.95 (t,

1H), 759_51@, w;),, 73‘,‘5 M‘[H)9_721_17-(755,5 méﬁ}@@%ﬁ@s f, gH), 7.|€_5|25 (d, 1H),
877 (%.]s | ohex- 2-eny1-2- (5-fl uoro-2-net hyl - phenpxy) -1Hin
-'y1] - pi perazi n-1-yl met hanone 10 Step 1:
2- Chl or o- 1- cycl ohex- 2-enyl- 1H i ndol e- 3- car bal dehyde To
%? uti on of 2-chloro-1H i ndol e-3-carbal dehyde (2.00
Examfa 1.1 mmol) in DVF (15 m) was added sodi um hydri de
[2- (Me(rﬂﬁ%h@ayl éﬂau?o)m?hen?m FoiRd SIPRY R ipSeraBin® YRhfthShbdne
Urider an argon nosphere, the sSuspension’was stirred
at 40 Cfor 20 min and then 15allowed to cool to room

tenperature. After the addition of 3-bronocyclohexene
(2.56 m, Q2. 3 /moN) the reaction mixture was stirred
at ht ureNHbr 1 h. The mi xture was then

q and extracted with EA. The organic
| &

ed, dried over sodium sulfate,
[Siorat ed. The residue was and purified
by sili chr omat ography (EA/HEP 1:10). 1.13 g of
thetltl co d 20wer e obtai ned. LC M5 (net hod

title conpound was prepared 25analogous|y as descri bed
in exanple 7, step 3. Yield: 1.61 g of crude product.

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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WO 2009/ 095163PCT/ EP2009/ 000281 92 LC/ M5 (et hod LC4):
mz = 276 Step 3:

Wa2{02/08bDr o- 1- cycl ohex- 2-enyl- 1H i ndol e- 3- car BONERY005000281
per azi ne- 1-carboxylic acid tert-butyl ester 5Fromthe
crude conpound of step 2 (}461 g), the title conpound
was prepared anal ogously as described in exanple 1,
step 1. Yield: 738 ny. LOMS (nethod LCA). nlz = 444

From e EPriRaunshefetsn dPims. 137 pmedoths tHs ROTPSHEA VA PERared

ana|ogd1u§q,l &5 deS@BI Ml dxampiepl, Res3] 88d bbeARE® IV tHeCfoR®il of the [2-
tert-butyl ester Fromthe co ound of step 3 (170 nm,

(methyl-pgenithamjno)t hehenyl tHdoadglodiid-piregragine bat-getgnone

. i [ , Sstep 2. The m xture was
"'ﬂ“°fg§§?i‘L%€“§gﬁaﬁh?W ﬁ‘zﬁid extracted with EA. The organic
LC/MS @bisthoddl<C B)epitz &t £10.2d) Reet pyemigodi um sul fate,

filtered and evaporated under reduced pressure. The

"H-NMRs i (ppen ). gfﬁl(*hfﬁl, 4Hl)b$.06i (si 3H).13568I(bedr HrthBodP-Bpfd (M, 3H),
7.11 (tsgﬁéyhﬁ))li 18§91} 0% 2197 25 GBH) ™S A5 31 7. 51 @2h),

7.61-7[6B @ cl @72 sy, 2H)- (5- f 1 uor o- 2- met hyl - phenoxy) - 1H-i n
dol- 3-yl]-pi perazin-1- yl-methanone 20The conpound of

step 4 (42.0 ng, 78.7 pnol) was reacted anal ogously as

Exanuﬁg crlbed in exanple 1, step 3. The obtained solid was
purified by preparative HPLC, the eluate |yophilized

[2-(2- Otu@rronpmnylsalfmynespblenylm 4 9ndols3iyijpiperanin-1-yhowthanone

of MOH, m xed with hydrochloric acid (0.1 M and

| yophi i zed overnight. 24.0 ng of the title conpound

were obtaiyed in the formof the

[1 cyclohe\ 2 gny1-2- (5-f | uoro- 2- met hyl -

ohe oxy) Bl y1] - pi per azi n- 1-yl - met hanone

h . 5 (nmethod LC5): nlz = 433.22; Rt =
2 NVR: 8 ippn) = 1.68-1.76 (m 1H),

1. nS 1H),C1.93-1.97 (m 1H), 2.01- 2.18 (m
3H), 2.94 (br s, 4H), 3.59 (br s, 4H),
5.15 (b 1 71 (d, 1H), 5.93-5.97 (m 1H), 6.66
(dd, . 8 1H), 7.16-7.22 (m 2H), 7.33 (t,
1H), -7. 2H), 9.04 (br d, 2H) Exanple 23

5163PCT/ EP2009/ 000281 93
[ 1- Cycl ohexyl-2- (5-fl uoro-2- et hyl - phenoxy) - 1H i ndol- 3
-y1] - pi perazi n-1-yl - net hanone

Step 1: 4-[2-(2-Chloro-phenylsulfanyl)-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 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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S5Step 1:
441- Cycl ohexyl - 2- (5-fl uor o- 2- net hyl - phenoxy) - 1H i ndol e

w0 0gavdaenyl | - pi perazi ne- 1-carboxylic acid tePCFBP109$/000281
ester The compound of exanple 22, step 4 (66.0 ng, 124
prol ) was dissolved in ethgyl (5 nl), and pal |l adi um
on activated carbon (20 ng, 10 %9 was added. The
m xture was hydrogenated overni ght at roomtenperature

nd h en,_pr el 4.5 10bar. The m xture was
LC/M?WFQ}%E{;\?EW@Q g%zHgmgae'v&ﬁgr'H%d under reduced
"H-NMRES k) £3.04 Y5t $2H), 801 @ibrisNoH)r 8962 (bt ! 2HF IPEYBFs, 2H),

LC/I\/EH{rr)ethod @):%Z:EQEG H) Ste(gz: y 1BFs )
6.77-6.80 Gyc i binek 1 2-7216 5, Bth)r 6-27- A7 Hn, -Shhe i ad6y Y -S50HN n3kd) 7373 (d,

- - Pj azi n-1-yl 15 net hanone The conpound of step 1
1H), 8(%%&%47%?[)121 pnol ) was reacted anal ogously as

described in exanple 1, step 3. The obtained solid was

purified by preparative HPLC, the eluate |yophilized
Exampledr ni ght, the residue dissolved in a small quantity

Perhyflos S aip2eaifol a7 e %3 Mstlag v TR gL el Assna
were obtained in the formof the

[ 1- cycl ohexyl-2-(5-fl uoro-2-nethyl -
phenoxy) - in =S<Y1] - pi perazin-1-yl - net hanone

hydr och LC/ nmethod LC6): nlz = 435.23; Rt =

3. Q4 R (400NMHz): 8 (ppm = 1.22 (br t, 1H),

1. g /6 (br d, 1H), 1.83 (br t, 4H),

2. , 2.36 (s, 3H), 2.92 (br s, 4H), 3.58
34-4.41 (m WO

2009/ 09 P2009/ 000281 94 1H), 6.66 (dd, 1H),

6.90 ( -7.24 (m 2H), 7.35 (t, 1H), 7.51

(d, 1H , 9.11 (br s, 2H) Exanple 24

5(3- A—pi perazi n-1-yl)-(2- phenoxy-1-phenyl-

1H i nd -y1) - met hanone OH Step 1:

4- ( 2- Phenoxy- 1- phenyl- 1Hi ndol e- 3- car bony1l) - pi per azi ne
-1, 2-dicarboxylic 10acid 1l-tert-butyl ester 2-nethyl

estar title co un repared fraqm . )
step 15322 PARGOY- LRI TR HaB S SHEERRGR Y 8 aciessine-1-
carboxylic atidfertrboly) esteal ogously as described in exanple 1,

step 1. Yield: 564 ng. LC/MS (nmethod LC4): mz = 556
To a sokitign«gf 2>phenoxy-1-phenyl-1H-indole-3-carboxylic acid (164 mg, 499 pymol,

. - . [WEWoY zi 0= - - e 1

avallal§_@i ﬁ%%ﬁ@éﬁéﬁéﬁf—&h{éﬁgggﬂébﬁer}ylﬁ”-lr{o%'lé)-%—%&d%hgag Qbk’
2707268) analogously as described in example 11, step 5), tert-butyl 1-
homopiperazinecarboxylate (100 mg, 499 umol), EDC (105 mg, 549 umol) 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



10

15

20

25

The conpound of step 1 (100 ng, 0.18 mml) was

di ssolved in THE (3.6 m ), lithium borohyd ride (11.8
worg0909843 ol ) was added, and the reacti on WaBCHEP200%0)0281

at room 20 tenperature for 2 h. The m xture was

partitioned between a saturgg ed ammoni um chl ori de

sol ution and EA. The organi c phase was washed with a

saturat ed sodi um hydrogencar bonat e sol uti on and wat er,

ri ver .s d| u ul fate, and ev reduced
perhydibi i Y AtRr G BT DA AN EAITS
trifluorbaletidadit)saneyiciddess mayd the m xture was Stl rred at

roomtenperature for 1 h. The solvents were

LC/MS guethedr e a) ngc 4 he 19oRAMEE19BIN d was purified by

"H-NVBE BB RS S i 500 620b68e2HD 202 W 3HDed T e 61, 360

ore A SISO 8 PIETN STAT Sh E)f7

(m, 1H) 8,68 (yrs, 28 of the title conpound were obtai ned
in the form of the
(3- hydroxymet hyl - pi perazi n-1-y1) - (2- phenoxy- 1- pheny1l-1
Exam;b‘lbrmol 3-y1l) - et hanone hydrochl oride. 5LC/ MS (et hod
: mz = 427.19; Rt = 1.92 min 1HNVR 8 (ppnm) =
(2- PhepoggkﬁheljylMH-@qg 3(yil|) pgpq;razg Poyl- (r}ﬁt angne 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(Q.58 , 7.68 (m 1H) 10 Exanple 25

[ 2-(3- FI UONQ- meth benzyl) 6- (2- hydr oxy- et hoxy)-1-p
Q p I_ft)l per azi nl-yl - met hanone 15

S

424 7 ony et hoxy) - 2- (3-fl uor o- 2- net hyl - benzy1l) -

q dol e- 3- carbonyl ] -

pi perazi he-1-carbxylic acid tert-butyl ester The

title cohmound pr epar ed anal ogously as descri bed

[ p 1, using benzyl 2-brono-ethyl

. ng. 20 L/ MS (nmethod LC4): nmfz = 678
Step 2:
[ 2- (3-Fl uoro-2-net hyl -benzyl) - 6- (2- hydr oxy- et hoxy) - 1-p
henyl- 1H i ndol - 3-y1] - pi perazi n-1-yl - net hanone

Step 1TRq2cRh@RsNY1-phedlyePHlinddle-3gartdhyPpiberadivve-dicibbxdit acid
in ethanol (5 m), palladium25 on carbon (4 ng) was

tert-buf{@ster and the mixture was stirred under an at npsphere

The tltfg cdmpf)? Wl a% &r@g%&f%ﬁélﬁﬁ? %Igraé dv\%s;criﬁ%rirq%%mple 1, step 1,

using 2%%6%3W5mmm%momlcfédld €500 my, el 52 mpadl) oYield:
celite and evaporated under reduced pressure. The
608 Mgesi due was dissolved in DOM (20 m), TEA (5 m) was

LC/MSigﬁéﬁuodq_@)t RozH x$gire was stirred at roomtenperature
The sol vents were evaporated and the obtained

soI id was purified by preparative HPLC. The eluate was
step 2,2 PRenBER S S ool B )RR
From the.cbndowdiflof step 1 (48 mg, 96.4 pmol), 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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| yophilized overnight. 4 ng of the title conmpound were
obtained in the formof the [2-
W@ 2000409/06D- 2- et hyl - benzyl) - 6- ( 2- hydr oxy- et hoxBRQFEPNEHN0281
y1l- 1H i ndol - 3-y1] - pi perazi n-1- yl - nmet hanone
hydrochloride. LO M (nmethgg LC4): mz = 488.20; R =
1.10 mn 10 Exanple 26
2- (5- Fl uor o- 2- net hyl - phenoxy) - 1- pheny1- 3- ( pi per azi ne-1
- onyl)-1Hin e-6- carbonjtrile p, Ll
"NV 5B 3 15 47- 3 0 Bn 0 1098 doP B DR b LT - T3 29 (.
[ | [ ylompst er The
SH), 7?{4? (g%%—cic)n%npé}%g%v\w;az épsrggaﬂé'} EB21?1allf()lt))*zyousl-lf?)ys/ as descri bed
in exanple 13, steps 1 20to 5, starting with
&-F ono-1Hindole. LM (nmethod LC4): mz = 518. 84;
Exam 1.95 nin Step 2:
[6- Hyd463@y B 22L2=rheHI-PhenBRY)DYH:- |ﬁ@&f@;§«b]-)p166rﬁﬁﬁm’%1 Héth8none
dol’e- 3- carbonyl | pi per azi ne-"1- car boxylic acid
tert-butyl ester 25Fromthe conpound of step 1 (1 g,
1.93 mol ), trt? title conpound was obtai ned
anal ogously aswdesgfibed in exanple 1, step 2. Yield:
95163 RET/ EP2009/ 000281 97 LC M5
z 2604, 20: Rt = 2.10 min Step 3:
3y f | uor o- 2- met hyI phenoxy) - 1- phenyl - 1Hin

ester 5A m Xfure O e conpound of step 2 (350 ng,
0.58 nmol ), k&j ‘
tetrakis(t

nol) in I@ m )\&as heated to 80 Cfor 1 h. After
cooling to™~Room tenperature, the m xture was
partitioned between water and EA and the aqueous phase
extracted wiwth EA. The conbi ned organic |ayers were

step 13 BB L PBERYIT, & ind Bindbbe S8 1 e by
Toa nﬂﬂ@m@bﬂelmaﬂd&yﬂ 3ufthydreidiol-RZs1k caw:p/gg Btoe ﬁtﬁiol)ﬂ‘g:dhber(l)

he title conp ound were obt ai ned. met h

iodide Iﬁ&& 3:mg5306__|4m<m;3N N'-diipethyiethylgepediamine)65.3. 1lp61 aqpmol) and

potassﬁ# Cﬂﬁ’&'?a}gg??’% r'F#g ﬁ”_'aﬁ ?l}(nga é%N ?%%7 %%%E'Z;ge{ moaﬂoﬂ_el)nzene

(411 ub8.68 mmol). The reaction mixture was stirred for 1 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 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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Step 4:

2- (5-Fl uor o- 2- net hyl - phenoxy) - 1- phenyl - 3- ( pi per azi ne-1
WO gapteyd ) - 1H i ndol e6-carbon itrile The conmpoRCHERF009/000281

step 3 (20 ng, 36 pnol) was dissolved in DCM (6 m),

TFA (2 M) was added, and tgge mi xture was stirred at

roomtenperature for 1 h. The solvents 20were

evaporated. The residue was dissolved in a snall

[ f d w hyd
EA wall e, S8 orbahicdgus vap e epata Gied Pk S dmcipis fiered
and eWo‘?at@Etlﬁidé?Gedlﬁbé&Frés@Ufé Colliffh chromatography on silica gel
5-fl uor o- henoxy) - 1- phenyl - 3= ( pi per azi ne-1

(EA/HEPcH#byirided 369 mg:l@i @eetltmmnwmd pe anwhiteshlidr i de.

od L GByan z = 454.18; R = 2.73 min
LC/M%&‘W@?’XB b867 (m 3H), 2.99 (m 4H), 3.68
(m 4, 688 (m 1), 698(m 1H),721(m 1H) |

7.56- 7.80 (m Exanpl e
Step 322 ChIE)ro 6- rlr_wbe{hoxy-1 phenyl 1( H- mdole “3-carboxylic aCI'(_jD i

he o PY etz PR, 20 BRI FELRF s
and 2-WetRARbAtEmk6EAal), BRAGOSHIGH6R 8flsSdunttigprite (1. 06 g, 11.7 mmol)

and sq%ﬁtl%&é@ggtpgmx ah bowbé&peés %rﬂgl_) 1ir_l (\:N%rtgro (r16y m‘) v%as gaded
The reé?nbﬁ‘ Aakeiré wR dﬁﬁ‘?@d ACroR ﬂeig’ﬁér'%\fureq? ﬁ? rg Jhet #‘lriegwas

he conpoun exanpl e step
dilutedwvith water ard bytractedewi(i &8\ Tipe drgénnm‘ayeer was dried over sodium

sulfate; iorsef d o vEnugs spoed Biner taduicsiireSsueordiyg 394 mo

of the Bludetitit Mehbbendl ) vvas heated to 120 C for 2 h under
an at nosphere of carbon nonoxide. After cooling to

LC/MS goethodnifet)amize 30%e nmi xture was partitioned between
wat er and EA. The aqueous 10phase was extracted with
EA. The conbi ned organic |ayers were dried over sodium

Step 4sulRaCRiord-Blinetsky- RpAehRTiaNhd eSSl carbtmyl)qsipdkineRs-
P ur(?fled bg silica ggl chr omat ogr aphy (EX/[) E’) 30 ngy

carbowllctaﬁgi terthetytestsbund were obtai ned. LG MS (net hod

From tbg%v %nrd(; oéﬁ%gt]faﬁgmé ha 1)m£nolh the tltl% C()p ppoeurngz\fv%(sa piepared
analogo@ﬁtyowyléieriﬁéd incxtaenple- ‘r;a:téq@xwletd amoimgacbmudes;ireduct.
Fromthe conpound of step 1 (10 ng, 17 pnol), the
LC/MS (rpethodd bl A Zwad” r epar ed anal ogously as descri bed
i n exanple 26, step 4, and obtained in the formof the

2- (5-
Step 5t I4£[6FMemaxythphepﬁé}oa(yr)etﬂlylpﬂﬂwgmy;s—1(-biqd@tle}zi-mbdny:l]}r b

. nyl )-1H I I 20 d t hyl t
o RTINS
From tﬁeAc%Fnzﬂ&nd%f ﬁe%@@héﬂnﬂe %Hn%nd&vé@gf‘@parea al%ldeBusly as
descntqeq me))amalegv step 21H§;;ng72 metb hgnpl Y‘reI554§0qmg_H)

LeMS RGP 5t ds ] cooob1 by o (M VO

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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Exanpl e 28
2- (5-Fl uor o- 2- net hyl - phenoxy) - 1- phenyl - 3- ( pi per azi ne-1

WO gapteyd ) - 1H i ndol e- 6- carboxylic acid 5 TPET/EP2009/000281
conmpound of exanple 27, step 1 (18 ng, 30.6 pnol) was
dissolved in MOH (1 m), a N sodi um hydr oxi de
solution ( 300 pl) was added, and the m xture was
stirred at 40 C for 3 h. The nixture was diluted with

. el Siabaltldl fnd M el NGBy e ML
The e|§a{ef \mag Iﬁ%ll%ﬂc&@rﬁ@hﬂb g'C@Qhéﬁtﬁleié?n;y&ﬁr\djinStﬁ@'fMﬁﬁ dffhe [6-

) was added, and the m xture

hydroxuab nvkédZanethabnhe@%érﬁdmdplf%vl] -piperazinel -ybmesharone

t e obtained solid residue was
tf'f'“°r§§?$¥ ﬂp?déer@ng%f "HPLC. The el uate was
Lc/ms Mﬁ@ihlddl 1Ze): aver=naZht9 Rie 1.edirfine was dissolved in a
snal | uantlt{ of 15MOH, mixed with hydrochl ori c acid

'H- NN(RJ A(pRm)amd- 1 e )i 2898 v AHYN3.664bBs Hp6.55€d 1 11),&.72-
6.75 (507R0 4 Ha1E 1%'),&%@%3}4@3@? (GO, ¥ 40-9%6 (m, aH), 7.51 (¢, 2H),

8.74 (e H J 8- gaaqqumm ne- 1- car bonyl ) - 1H i ndol e- 6- car boxyl i
c aci d hydrochl ori de. LC/I\/S (method LC4): nmlz =

474.20; Rt = 1.11 min 1HNVR 8 (ppm
14 (m 3H), 3.12 (m 4H), 3.86 (m 4H), 6.69-6.80
Exam‘?e% 7.15 20(m 1H), 7.48-7.60 (5H), 7.71 (m 1H),
4-[6- HYdr&&y(ﬂphérh?ITZ 2-8ethyh-pHhoxyy-aipind ok 3-carbonyl]-piperazine-1-
(5- Fl uor o- 2- et hyl - phenoxy) - 1- phenyl - 3- (pi per azi ne- 1
carboxybalas%wlybth?ﬂ&m e-5- carboxylic acid amde WO
2009/ 095163PCT/ EP2009/ 000281 100 A m xture of
4-[5-cyano- 2- (5-fl uoro- 2- net hyl - phenoxy) - 1- phenyl - 1H1i

ndol e- 3- -:ra2|n9 1-carboxylic acid
tert - but 2\ O 26 ), Sacetamde (31.5
aanlu 1) éhloride (2.2 ny, 13

4n1) and wat & ¢Hrl ) was stirred at
A éior 3. Aft EAadéltlon of water,

t he mxtureNvas tracted with The conbi ned
organi c | ayefs weregdRied over sodi um sul fate and
concentr at The /e3| due was dissolved in DCM (1 m),
TEA (0.3 s added/ and the m xture was stirred at
roomtenp e for 1 h. 10The solvents were
evaporated ahd the obtained solid was purified by
preparative HPLC. The eluate was |yophilized
overni ght. The residue was dissolved in a snall

To a sqlutiohidf yl 1dfmYI(RBY pma)iofthiencampoord bbexamata 4 if MAHNR.2 mi)

and TI3B A3 Al Wt a0de Spwoa Mdtagendamhngte (4152 md, 478 umol) and a
solutiof” c(f%-ftér‘t'-‘Bru%]I HicBRbONARNS2X M WMQ'@W%P@& #1)."rel reaction

car bonyl) - i ndol e-5-car boxXyl i ¢ aci
mixture Stasdstorgd air no@m tergpemtyresoverdight4)he svlventsavarecevaprirated

and thgkﬁs&lén%go %nwaiwss% %(g n?zﬁatqr'_ﬁnds gk?lhg:__f?rgawjla rn&ogas
separe(tséfd% ,Sdri@d o{er%ﬁ)duﬂﬁ"l skittate, filttred - A évapdrbled Undé} redliced
pressuré. The( rrgsidue 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



10

15

20

25

20 Exanple 30

[ 2- (5- Fl uor o- 2- net hyl - phenoxy) - 1- phenyl - 3- (pi per azi ne-
waz2@anirany/| ) - 1H i ndol- 6-yl oxyj acetic acid WO PCT/EP2009/000281

2009/ 095163PCT/ EP2009/ 000281 101 Step 1:

446-t ert - But oxycar bonyl nmet hgxy- 2- (5-f | uor o- 2- met hyl - ph

enoxy) - 1- phenyl - 1Hi ndol e- 3- car bonyg- pi per azi ne- 1- car bo

xylic acid tert-butyl ester 5The title conpound was

[ ared 0gous as _desgri.b n,exa St
16-Crible iRy 2 BRI bhRBaba: BHiE - L e e b5 i Bnone
mz = 660 Step 2:

[ 2- (5- Fl uor o- 2- met hyl - phenoxy) - 1- phenyl - 3- ( pi per azi ne-
1- car bonyl ) - 1M i ndot~10§- yl oxy] - acetic acid The
conpound of st ®p—{ (88 KN 133 pnol) was dissolved in
A (] mM )y was added, and the m xture was

E rmterrperature for 1 h. The solvents were
evVaporated ang Be obt@HQed solid was purified by
preparativeNHPLC"\The /el Uate was | yophilized

over ni ght . A\ Vas di ssolved in a snall
quantity o 2d with hydrochloric acid (0.1
M and |yop night. 45 ng of the title

conmpound wege~obtained in the formof the

[ 2- (5-fl uoro-2-net hyl - phenoxy) - 1-

phenyl - 3- (pi per azi ne- 1-carbonyl ) - 1Hi ndol- 6- yl oxy] -

acetic acid hydrochloride. LG M (nmethod LC6): mz =
Step 15@35-Dichlggo- HHzndglend-garbaldehyde IHNVR 5 (ppm

The titF orﬂ@og@& 2’%@%3%%% f%&ﬂ;do‘”gwbr(f ]éd&{{)géo *ﬁﬂol-‘%&rﬁe (g g, 11.9

mmol)(analdddusly ad Jedchifed M efdihpleS7 Step . Yidl: Eg@rmd.e 31
Fl uoro 2- rreth | - phenoxy) - 6- met hanesul f ony1- 1- phe

(5-
LC/M%WE ”ﬂzy'i? i perazi nl-yl - net hanone 102 Step

2 Chl or 0- 6- met hanesul f onyl- 1- phenyl- 1H i ndol e- 3- car bal

Step 2d@l6-Déchloro-Tipheniyl-11d- mdolpei&mdrb@delwc@ar ed anal ogousl y
st eps 5t0,3, startin

d
To a syEpeSioner ARG Sﬁ@ﬁy@eé FPOIRaUIRE Siee (WA, e Ggepoghglof step 1
(295 nE_HZZ1 §8f‘r7r%o| Eenrpébtﬂr%nmp mé‘t(gl@?%%g 2.76 mmol) and copperSR acetate

enoxy anes
(500 my; 2. Twlmmdbin DG (10 ph svaszadded pyndlnet(a%nplhez 16 Frropl) and

triethylgiing {384 khg- LG 6ULRY- Lte cesetiartimiify RasAUmEd 2t rapm,
tempegattlé?)é ?:r‘i' d&s. The rhixtdfe WaBUNGRdLAth waléZard é%tfacted with DCM.
The orgapg-layeiowas 2epataigd - diirchoxgn salium sidfate iltesey,levapsinated
under Yeduddd &Qgéﬁre3Th%5r%%B%’W£é Buﬁﬁééj 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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From t he conpound of step 2, the title conpound was

prepared anal ogously as described in exanple 7, step
w@200vioediek 23 ng. LCO M5 (nethod LCA): mlz = 44BCTROB069000281

4.

4-[2-(5-Fl uoro-2-net hyl - phenoxy) - 6- net hanesul f ony1-1-p

henyl- 1H i ndol e- 3- carbonyl]- piperazi ne-1-carboxylic

acid tert-butyl ester Fromthe corrpound of step 3, the

ti,t onpoun par.e al.0qo as descr.i
step 4 #- @Oy - tRaNP GRS G ol Rl e c SRyt aci
tert-bubfidster’ z = 608 103 Step 5:

t[ﬁé (5- Fl uor o- 2- net hg/l - phenoxy) - 6- met hanesul f ony1- 1- phe
From

rcompoynithof gtep 3 (378 e 44 hmmal),-the tilgreompauynshwap erepared

analodiitRPHEHe St B deniPlerB g AT 47 g o gfp product

LC/MSgnsiod 1284): si/ep= 475and obtai ned in the formof the
[ 2-
5(5-fluoro-2-net hyl - phenoxy) - 6- net hanesul f ony1- 1- pheny

st SLAHECAORL e B Bl TAIFRGR® oonyersane

1-carb6WI|chﬁcldFﬂbrt—'bu2yI%ten n IHNVR 8 (ppm = 2.11

From tgeng%)%_&qu % of:L st%gr)nglg(dﬁaq m%;_é?h &’%?(_t%? tlilﬁ)corép@gwcm»@s prepared
analog]g%%%se @éa&ﬁﬁe&iﬁ)exaﬁgﬁ 1, Bteg-?) usihg@nidihyipRehbl. Yield: 29 mg.

LC/MY (mehoddiHed)y tn/2< 84T | uor o- 2- net hyl - benzy1) - 1Hi ndol - 3-
y1] - pi per azi n- 1-yl - met hanone 15 Step 1:
4-[ 1- Cycl ohex- 2-enyl- 2- (3-fl uoro-2-net hyl -benzyl)-1Hi
Step GHWW&oCﬁbHQHMLi (2%&%@5%}%@)@4&{ PWJSL)Q Bﬁie‘?'azm 1-yl-
tert-butyl ester From t he conpound of exan‘pl e 22,
methagee® 3, (90.0 ng, 203 pnol), the title conpound 20vvas

From BESBRSFRIBLABE 5 2t Gl S LR o g broparo

analogZ;us as descrlbed in example 1 step 3, and obtained in the form of the [6-
&/ | ohexyl-2-(3-f - et hyl - benzyl) - 1H i ndol - 3-

ch'°f°¢lwh@nsde?r@zmethyl hmqamhahlelnggtamurwn@ramraoyjnaemanone
tnfluoréé@é}lclaéa%aﬂ YRid: ﬁ"@?desct he title conpound was

analo ou ribed in exanple 23, steps
LC/MSl(raetH\oa L&t ndbt=a44&d6| Rt th’eSﬂatmm of WD
] 2009/ 095163PCT/ EP2009/ 00028
H-NMR: & (ppm) = 2.13 (s, 3H), 2.98 (brs 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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104 the
[ 1- cycl ohexyl-2-(3-fluoro-2-nethyl-benzyl)-1Hi ndol - 3-
W@ 2j0o9f93363 azi n- 1- yl met hanone hydrochl ori de. Yi BCHEPR09/000281
. LG M5 (nmethod LC4): mz = 433.25; R = 2.20 mn
IHNVR 8 (ppm) = 1.08 (m 2H), 1.26 (m 1H, 1.43 (m
2H), 1.58 (m 1H), 1.74 (m 52H), 2.16 (m 2H), 2.31
(m 3H), 2.95 (m 2H), 3.18 (m 2H), 3.64 (m 2H),

3.69 (m 3.85 (m 1H), 4.30 (m 2H), 6.58 (m
1H), 6. . , 7.17 (m 2H), 7.53 (m 1H)),

7. 1C Banpl BIFHB3

1 or 0-R-n¥t hyl - benzy1) - 1- (t et r ahydr o- 2H pyr an

starting with the reaction of 1
- cr_hl or o- 1H i ndol e- 3- car bal dehyde

pot asshum/car bowst€ as a base in DMF at 100C for 4 h
and pu§i i cation of the obtained
2-chl oro- 1- (tetrahydro-2Hpyran-4-yl)-1H i ndol e- 3- car ba
| dehyde by preparative HPLC, and obtained in the form
Step 120aChlbbe1-thiophen-3-yl-1H-indole-3-carbaldehyde
[2-(3-fluoro-2-nethyl-benzyl)-1-(tetrahydro-2H pyran-4
The tlt[wqgmmwm%u@s—memed phalepaysly-as describerdn examplée 9, step 2,

using 4 ghIcg RIS 2, Bty o (330 B TEL RRRb b s

boroni¢ @id. Yidld: t28Ineg.conpound was prepared anal ogously as
described_in the npl es above, 5starting with the
LC/MS&H@WOQnL%‘F):!T‘/éq_'U%% ent each of
2-chl oro- 1H i ndol e- 3- car bal dehyde and i odocycl opent ane
in the presence of potassium carbonate as a base in
Step 2DRFChibrd-0ahphen-2-yh 1 Hriddple-8{cackawxylin agfd t he obt ai ned

-chloro-1-cycl ope 1- 1Hi ndol e- 3-, car bal dehyde, b
From e GRRRUNFLOLHER | s T8t Qi 1eial thS B CRMAOLTEWES prepared
analodoksfysd 8BSEHDEY if-example 7, step 3. Yield: 133 mg of crude product.
(3-fl uoro-2-nethyl -benzyl)-1H i ndol - 3-y1]™- pi perazi n- 1-
LC/MS/(metmoddd{ehe m/eif 2T®r oacetic acid 10salt. LC MS
(method LC8): nmlz = 419.24; Rt = 2.94 mn Anal ogously
as described in the exanpl es above, the conpounds of

Step 3t B9 2L ORIGHD-4-thibgheht B§I-1 H-ihablee3kanss iyl Ppipeed Alle-Ancarboxylic
. Obtained in the formof their trifluoroacetic acid

acid tert-butyl ester

From the compound of step 2 (133 mg, 0.48 mmol), the title compound was prepared

analogously as described in example 1, step 1. Yield: 245 mg.

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

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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15salt or hydrochl oride, respectively. The conpounds

can be naned as [2-(R20-oxy)-1- R30-(4-R4- and/or
W®G2R409516hd/ or 6- R40- and/ or PCT/EP2009/000281

7- R40) - 1Hi ndol- 3-y1] - pi perazi n- 1-yl net hanone in case

the group Ais 0, or [2-(Rza nmethyl)-1-R30-(4-R40-

and/ or 5-R40-and/ or 6-R40- and/or

7- R40) - 1Hi ndol- 3-y1] - pi perazi n-1-yl - met hanone i n case

step & LR R e L R LS B -
methahbBe 9roup R20-net hyl as benzyl group, for exanple. WO

2009/ 095163PCT/ EP2009/ 000281 106 Table 1. Exanple
From tbergempriindosf stap 4 (0Rimyg, 1'd. Exmelhphe tile corpaundiwas prepared

e SR DB 805, b B b -0
fluoro-RGhethy)-phenoxy)-1-thiophen-3-yi-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
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36 0 2-nethyl - phenyl phenyl 6-nmethoxy 1.36 441.21 LC1
(1) 37 0 5-fluoro-2-nethyl- phenyl 6-nethoxy
WA 2000/095163 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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459. 20 LC1 (1) phenyl 38 0 3-fluoro-2-nethyl -
phenyl 6-nethoxy 1.40 459.20 LC1 (1) phenyl 39
WO 2009/095163 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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CH 2 3-fluoro-2-nethyl- phenyl 7-fluoro 1.65 445.20

LC2 (1) phenyl 40 CH2 3-fluoro-2-nethyl - phenyl
W@200e0draxy 1.63 457.22 LC2 (1) 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
(br's, 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@ 2G0vH9eT1e3 1. 63 447. 18 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
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LC2 (1) phenyl 43 0 3-fluoro-2-nethyl- phenyl
5-nmet hoxy 1.62 459.20 LC2 (1) phenyl 44 0
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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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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-
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



10

15

20

25

R3 R (mn) M5 (mz) LC M nethod 90 0 2-net hyl - phenyl
3-(3-net hoxy- propoxy)-phenyl 1.65 499.25 LC2 91 0

WQh@apysids f | uor o- phenyl 1.53 415.17 LC2 92 0 PCT/EP2009/000281
2- nmet hyl - phenyl 2-net hoxy-phenyl 1.55 441.21 LC2 93 0

102

O
N NH
H,C_ __/

//S\\

\
CH
o o N 0) 53
F

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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phenyl 2-nmethoxy-phenyl 1.49 427.19 LC2 94 0
2-nmet hyl - phenyl pyridin-3-y1l 1.15 412.19 LC2 (1)
w@2009/0pt1enyl pyridin-3-yl 1.07 398.17 LC2 (1) PCT/EP2009/000281
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Step 5: [2-(5-Fluoro-2-methyl-phenoxy)-6-methanesulfonyl-1-phenyl-1H-indol-3-yl}-
piperazin-1-yl-methanone

From the compound of step 4 (30 mg, 49 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-net hyl - 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

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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99 0 3-fluoro-2-nethyl-phenyl phenyl 1.44 429.19 LC1

100 S 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

2-fluoro-6-nethyl - phenyl phenyl 1.48 429.19
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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.




LC1 103 O 2-fl uoro-phenyl

pr opoxy) - phenyl

2- ( 3- net hoxy-
1.36 504.20 LC4 104 0 2-net hyl - phenyl

W@ITe-yl 1.23 412.19 LCL (1) WO  PCT/EP2009/000281
2009/ 095163PCT/ EP2009/ 000281 112 Exam pi e no.
106

Table 1. Example compounds of the formula Id
Ex- [A |R® R Substituents |Rt  [MS LC/MS
ample R* and their [(min) [(m/z) method
no. positions
35 O |phenyl phenyl |6-chloro 147 |431.14 |LCA
(1)
36 O |2-methyl-phenyl phenyl |6-methoxy 1.36 |441.21 |LCA1
(1)
37 O |5-fluoro-2-methyl- |phenyl |6-methoxy 1.40 [459.20 |LC1
(1) pheny
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) pheny
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
(2) phenyl




AR RR (mn) Ms (mMz) LM nethod 105 0 phenyl

pyridin-2-y1l 1.20 398.17 LCl (1)

106 O

WQ2®9dv1b3ior o- phenyl phenyl 1.38 433.16 LCL  PCT/EP2009/000281
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)




107 0 2, 5-di fl uoro-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
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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15

LC1 111 O 3-fl uoro-2-nethyl - phenyl

1.37 460.19 LCL (1)

3-yl

112 O

6- met hoxy- pyri di n-

W®G2G0p09F7163 2- et hyl - phenyl 6- net hoxy- pyri di n- 1PGBEP2009/000281
460.19 LCL (1) 3-y1l
109

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
__/
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N
| 30 \Rzo




113 CH2 2-net hyl - phenyl

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




1.62 501.24 LC2 116 CH2 3-fl uoro-2-net hyl - phenyl

6- hydr oxy- pyri di n-
WG 2d0b0er1e3 2- met hyl - phenyl

1.03 444.20 LC2 (2)
3- met hoxy- phenyl

LC1 118 O 5-fl uoro-2-nethyl - phenyl

3-yl

117 O

1. 3PCHEP2009000281

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

M




3- hydr oxy- phenyl

5-fl uoro- 2- net hyl - phenyl
WO ge9/0%D62009/ 095163PCT/ EP2009/ 000281 113 ExanPCHERDOFR0281

1. 00 446.18 LC1 119 O

4- met hyl - phenyl

3.01 443. 20

Rt M5 LC/ M5 pie no. (mn)
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




(mz) method 120 O 5-fl uoro-2-nethyl - phenyl

tetrahydro-2H pyran-4-yl 2.57 437.52 LC8 121 O
W®G2G0vHeTIes 2- net hyl - phenyl cycl opentyl 2.96 421PQRERI089/000281

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-

hCrUI Le At A Aac of + ceanmonnd thrnnnh | aavaae

Examt|he nﬁzﬂoxy group. Anal o Bzdsly as descriBéd i fMBhe |LC/MS
gxanpl es above, th d f the f | ste
ple o e conpounds o e or(&”ﬁz f(gﬁ‘/%rj 2f r%ethod
de
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n table 3 were prepared|and obtained inf
heir{ trifluoroacetic acifd salt or hydrochl or
espectively. The conpounds can be naned as

no.

= ~ —

120 [|® PH&MSroL-niteNYShek | Rtihydro2H- R1002 mat hegwonsy | 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
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114 Tabl e 3. Exanpl e conpounds of the formula If Exam
pie no. RIO R (mn) M5 (mMz) LC M nethod 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{E}eetrggﬂpﬂsl)-methanone 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

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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5an in vitro test in the presence of human plasma. The

procedure foll owed the procedure described in
WQRwpHetded ogi cal test A except that human recoP@l/ER2909/000281

renin at a concentration of 30 nMwas incubated with

the test conpounds at varigus concentrations and the

fluorogeni c substrate

Dabcyl y- Abu- || e- H s- Pro- Phe-Hi s-LeuVal -1 1 e-Hi s-Thr-ED

t.a concentration of 25 pMfor 30 mn at 37 C and
C)Anqupﬁﬁﬁngwefﬁﬁ ¥%n t enperature in human plasm

The |n(v||\fH1§Hﬁ?‘iy;ié$teR§ﬁ/%3éétN1tyI@ff%bﬁﬁ)d%ﬂ%f the! Ve nlibA<TER be
col l ected on EDTA K3 as an anticoagul ant, no. |PLA-5).
demonstyatexd gy Mﬁmgmmexpmssmg)both human renin and

angiot RGP obRER (Farfuhiiaat it ch Rt BstiLa(RE Y. iR st o7

(1 996)d emmer Bt Bdvissosletl.yJ t CRS8eedtc 991(¢89P)Y aR88PY s Sidiie et al.,
both human renin and angi ot ensi nogen genes

Acta P@M?@h@?ﬁﬂdg&r&?@@@ &71; pvaiiabledyrhrepding sirains garrgingrthe

nomar 5 oyt 48300 s aBiglon Gl rcction)

BrlefImettalscib$Etrrd artéd&lmﬂesﬁjke(lﬂ@l%)y movirig mate HAGhRehWAgT mice is
reedlng strains carrying the human renin transgene
determined by dSiemAllY BOGItBtRG ST FisPYIPR8S gitigecatheter of a radio

t
transiRERRRAS AP AMDTDSY ie ek o iR en SRRl Stery of
dTghReehAgh mee dnydereresthasia.nnimals iang kepbon e Xh pightidark cycle
the catheter, o radi o, 10tpansnitter (,nmodel . .
and hayRTienadeesiarTpof arihsmtehe MK oR wesk ddRFovery Rerigd, arteria
pressufé ta?nHYnéﬁcrt fhlg e m’tﬁgﬂ_)ré‘&l ©9eH DA F toa 8B IRGSihd: ba¥IiRB Values.
are kept on a 12 h light/dark cycle and have free
Then animatssreceivicowralin by gavage.eilier éhe dady desk obthe mtbvempound in

venicie (i85 ofaring Bre Bt BT RuCHluGRE Ao G S6.BF Ty™ et . as o
controlaﬂéﬁ’@léoﬁl?c BleWfodynahliy paradiaiias are iréderdet dndnlbYsIP96€an
of the test conpound in 15vehicle jmater cont ai ni ng

additiopab24srancthaximalenean @steriah arepssiredareringefiget argbyluration of
antiny 1L Ry BN P e AR P e TSl Bssure

+ 1/3 -1(Bydtolid pressarer ti&arsltcﬂic preescie) e (Immpoumis afd sereensd at various
duration of anti ypertenS|ve activity are determ ned

doses §H§|&ﬁsé3r g KQaPO%Y weightand 10 ma/ky |b@d}6ﬁ’@glﬂf‘rléef ay-3
(systolic pressure - diastolic pressure)). Conpounds
are screened at various 20 doses such as 3 ng/ kg body
wei ght and 10 ng/ kg body wei ght per day. WO
2009/ 095163PCT/ EP2009/ 000281 118 C ai ns 1. A
conmpound of the formula I, in any of its
stereoi soneric fornms 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
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10A is chosen fromO, S, N((Cl-C4)-alkyl) and C(Ra)2;
Ra is chosen from hydrogen, fluorine and
W@ aoednl kyl , wherein the two groups Ra are PCI/EP2009/000281
i ndependent of each other and can be identical or
different, or the two groupggRa together are a
di val ent (C2-C8)-al kyl group; R is chosen from
hydr ogen, fluorine, (Cl-C4)-alkyl,
.__hydroxy-(C -C4)-al kyl-, (CG-C4)-
Claims,j yy| - 0- (C1- C4) - al kyl -, phenyl - (CL- C4) - al kyl -,
heteroaryl- (C -C4)-al kyl -, (Cl1-C4)-al kyl - OCO- CuH2u- ,
R1- NH- CO- CuH2u- and (G -C4)-al kyl -0-, wherein all
1. A cgnpaprd Rf thecformdipk inlany ofits ssherieoisiomeriafedmszor aaixture of

identical ar different; I.s,.chosen fromhydrpaen
stereotseine(% f%gf‘gﬁ‘ %nwg{l%,)&f_ 3 EﬁyﬁBo_géqulyla_ccgﬁggblé{ gaﬁ)gherleof, ora
physiohb@l:%}a(c@e bl@lskWate of any oRlhéri, 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 is chosen

from phenyl and het erR)a‘{zyI whi ch are optionally

substituted by one or re identical or different

substituents chdsen f hal ogen, (Cl-4)-al kyl,
(Clp. CA) al - -N(Js 10 S(0) m, hydroxy and
dPane: osen{ r Cg C7) - cycl oal kyl ,

( C6- a\kenyl , trahydropyrinyl, phenyl and
het ero whexei n gkoal kyl and cycl oal kenyl are

different supssitugd?s chosen from fl uorine,
(Cl-4) - al kyl* and hydroxy, and phenyl and heteroaryl
are optionally substituted by one or nore identical or
di fferent substituents chosen from hal ogen,

whereinCl- C6) - al kyl , (C3-C7)- 10cycl oal kyl - C, H2v-,

. hyd - (C1- -al kyl -, a
Ais craen G S INECTE Bfang CR% cs- ) -
cycl oal kyl -C, 1-12, - 0- (C1- C6) - al kyl -,
(C1-A4) - al kyl -CO- NH (C1-C6) - al kyl -, hydroxy, (Cil-
R® is coepemfriop hiirogea3flamne god ¢&h4G4)-alkyl,-wherein the two groups R
are m{%%rngéﬁt éflg %ﬁ%%{hj%lr i bé entidhi & (lj(*l¥fleFeon_t, or the two groups R?
i = 4p0- (Cl1- C6) - al kyl -0-,
opond i inasgine Sl aise (O 9 -l
(C1-C6)-al kyl -S(0)m and cyano; 15 R4 is chosen from

oS L ST i oo
alkyl-OWC-Qf)a ; nyH(KYIC4)-alkyl-, heteroaryl-(C1-Cs)-alkyl-, (C4-C4)-alkyl-O-
co-cui-g@ %%Nﬁ%&k&f@? a@?ﬁé}%&@]@) whegsin-all groups R are
indepegl:?j%?gbf %%rpgm%l)a)nal_%lb%ﬁ@gﬁégﬁf ;M#Fepér(tpl' C4) -al kyl -,

HO 00- (Cl- C4) - al kyl -, (Cl-C4) - al kyl - 0-

R is cfigsen frgim HydipRets (G Ea Byt hgiPoafGet il ARG HAN.CO-(C1-

C4)_a"ﬁ,henyl -(C1L -&A4)-alkyl-0O, heteroaryl-(Cl-C4)-al kyl -0-,
ydr oxy- (Ci C4) - al kyl -0-,

optionally sgbstifapt ed by one or nore identical or

(G -C4)-al kyl -0- (G - C4) - al kyl - 0-,
is %%Q@%%@??&%WL{ Cﬁgéllgyl—(&]c(% L84 iEél‘q,-_()?i—'cycloaIkyI-C\,Hz\,-O-

R10
CO-; heteroaryl-0-(Cl-C4)-al kyl -0-,
di ((G-C4)-al kyl)N(C1-C4)-al kyl -0-, HO CO (C1
-C4)-alkyl-0, (C1-C4)-al kyl -0 00-(C1-A4)-al kyl -0-,
H2N- 25CO- (Cl1 -C4)-al kyl-O, (CL -C4)-alkyl-CO O,
(C3-C7)-cycl oal kyl -C,1-12,-00-0-, (C1-CA4)-
al kyl -NH CO-0-, (C3-C7)-cycloal kyl -C, 1-12, - NH 00- 0-,
(Cl-A)-al kyl-S(0O)m, nitro, am no,
(Cl-A4)-al kyl am no, di ((Cl-C4)-al kyl)am no,
(C1-CA4)-al kyl -CONH, (C3-C7)-
cycl oal kyl -C, 112, -CO- NH, (Cl-C4)-al kyl-S(0)2-NH,

~A ~ A ~ NN
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is chosen from0O, 1, 2, 3 and 4; p and g, which are

i ndependent of each other and can be identical or
waelpdopeyssarns , are chosen from2 and 3; i s chosePCTER009000281

1 and 2, wherein all nunbers u are independent of each

ot her 15and can be identicahgor different; is chosen

from0O, 1 and 2, wherein all nunbers v are independent

of each other and can be identical or different;

is G famuongn andinege SeRaurhice ohe fptBnalSUbgged by one or
more |HéHﬁ&dlfdﬁdﬁé?€ﬁt substiftﬁk@rﬁt@'cﬁoQéh fromlhaﬂid@ﬁ (9; “@ipalkyl, (C1-Ca)-
i ndependent | é of each other, are optiona

alkyl- Qrubcs‘t Culraliyl- &Ob'nehmroma@duwm cal or d| ffer ent
substituents chosen from fluorine and (Cl-C4)-
25al kyl, unl ess specified otherw se; wherein all

%is phesud fr@tﬁﬂd}e@ﬁtmmdlkﬂfﬁlboﬁmémkehﬂ Rty dRranyl, phenyl
er

i ndependently of each are optional 'y
and hefgrearyl wheeipcysiealkyt andrcydqy&ﬁnyéare @ptl@nalkyesmltuted by one

or morB Ehiaf &P Wi ERES A AR HBEER o Fhile 3 ey G o

hydrox&O@ﬁd phehyBatd. hEt%’%Gﬁ@ﬂ afdaphiodally subsstipitet|by oree br more
| ol Iggl cal l accept abl e sol vate of

identicalior dftereithsubsh .tsnc wokeelgops. Girogeraiyolis2Cah
cycloaflyl-&.H4- CRBIPICTCS Bkl O1CHEA) LIGROE G CBflakl. o5 €1).

re of clalns n any s stereo

cycloafkyl- @SH@,FOE(OTI-Qé)hmbwQf(CS{(E{)faﬂK)d{ﬂ‘@FNH (ﬂar(h@ alkylarhydroxy, (Cs-

ey ek A BRSS! e By

(Cy- cez%géﬁmommfcsl) chlbﬁkflt‘@m (ﬁf(emdwa%ﬁm- (C1-C4)-alkyl-CO-NH-

(Cs- Cemﬁwb@f (Q:ﬁC@a@lkul Sg@)m and cyano
(CLl-C4) - al kyl -0-(C1-C4) -al kyl -, hydroxy,
hydr oxy- (G - C4) al kyl - O-
Ois él@séﬁﬂﬁo@' Hﬁéﬁb ((Cl- @H)all&lk%@ Q7)rc cloalkyl-CyHzy-, phenyl-(C1-C4)-

henyl al k

alkyl-, E@@roa )M htymw@quﬂca Cd%ﬂ&xﬁo(@e@) -alkyl-O-(C4-Cy)-alkyl-,

(C3-Cy g@o%@’ o ogg(%c‘})a(l@ﬁk ngPE) {&Nﬁ)%ﬂ%?' KdterSAryl-0-(C:-
Ca)- au<y1:;tdmmfahyankqumc‘t)mk@%mm ChEA-&KYl- QAL ,)-alkyl-O-

ano erenal substituents R4 are

CO-(ChmglviraMNE o e By - cirexn GG ekl (B Cr)-
cycloaﬁéxf -EeHgnd- rﬁﬁ% fccwgwgqghéﬁ??%&gg@;l gf‘ Ia{ﬁ?l 8- FhyHExy-(Cs-

one or

C.)-alkei-Er-e(C sGapalkyl- Oe(mscoramylrﬁ)xt(@@e:;c)#cystoaﬂqm&,bhec (C1-Ca)-

atky-Clap ey A01-C i cfy bR aROARH Lk el b BB GoeatkyN-

(Cs- C4§1fa|@rlb OHO-Bem C Mg)-8ik)I-6- Iet:1CCg;rS§|RyltOO®DO(C1SC§)0£\ky| -O-, HN-

20 Ra I's chosen fromh ogen | uori ne an

CO- (Cm‘&‘;hwkw-\ﬂwef@ -fral-alkykGO- &O%Cﬂacmi@alkyie@\d‘m&@wof(& -Ca)-

s R o RPN LoD Bl S

amlnoﬁoﬁkﬂé&;@%hﬁﬁgug kyI J)Qﬂkah)éﬁﬁm 8(3/1 CQ)]-?@%D-C@ K-, (C3-Cy)-
cycloatl;zg)—C&Irlk,ngO theq@er()@Ikw(Q)zM O-CO-, (Cs- C4) -alkyl-O-CO-,

ok R S R e

H.N-S{QRA (€ AC,palkgl)iNIdrS/D);- and di((C1-C4)-aIkyl)N-S(O)2- whereln all
substituents R*® are independent of each other and can be identical or different;
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Rl is chosen from (Cl-C4)-al kyl,

hydr oxy- (Cl- C4) - al kyl - and H2N- 00- (Cl-C4) - al kyl -; 30
wWOD0200856D95163PCT/ EP2009/ 000281 122 R2 is chOBENEP20091000281

phenyl and heteroaryl which are optionally substituted

by one or nore identical ofogifferent substituents

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

(CL -C4)-alkyl-S(0)m, hydroxy and cyano; 5 R3 is

neteroB 7Sy dF B RGIOR Rl ¥ T bhEELR SR R S rocycli

group %l‘ﬁérpéér'ﬁbhsé@d Q)ﬁ?'@i@bhﬁ&dﬂorﬂflﬁe@m hﬁﬁﬂété‘ro%‘%@ﬁ& ichd&&f from N,
o d% one or nore identical fferent “substituents
an

ouherein one of the fing nlt(leertatpnm &3 camy alyyiirogen ater or a (Cs-

Co-aIBRGRe. AR M6 R I hef®rGrVEbict B HordliAdi t@t‘r&?s?g?%on atom,

chosen from haI ogen, (Cl1-C6)-al kyl, (Cl-C4)-alkyl -
(Cl-Co)-al k .. _hydroxy, (Cl 06)-alk -0,
m is ciq@pr(ﬁpyma(p K an@Z( wheegin-all rp@mbgts m(are- m@ependent of each other

ano; R4 is chosen from hal ogen,

and Ca?‘ldﬁgt‘%%g%’%ﬁ &ﬂgg/‘%ﬁbxy- (Cl- C4) - al kyl -,

(C1-C4)-al kyl -0-(C1- 15 4)-al kyl -, hydroxy, (Cl
. .-CA)-al kyl -0, _hydroxy-(Cl-C4)-al kyl -0-,

n'SChPeﬁz'c‘Mnﬁb ty2. dapdres) - aI kyl - 0-,
phenyl - 0- (Cl- C4) - al kyl -
di ((CG-C4)-al kyI)N—(Cl-C4)-aI kyl - 0-,

p and QQNhM)arIeHydem@nt of €Ebclidiher dnyd chitbEHERticaHOr different, are
é? -0 00- and H2N-00-, wherein all

chose Jl9§rf ’s R4 are independent of each other and can
be |dent|cal or different; 20 heteroaryl is chosen
from thi ophenyl and pyri d| nyl; mis chosen fromO0, 1

u is cheaen fromAei ¢ind %.l whw@mseﬂ sumbers U areapéaple'rrdenifofmch other
ot,her, and_can entical or different; 25 nis

and C%%%edr?nlt'%ﬁ? di er d 2; pand q are 2; 30u is chosen
fromO, 1 and 2, wherein all nunbers u are independent
of each ot her and can be identical or different;

v is chogsen frout 063 oW Zpeiereirnal pEMbers viare indensrsient péﬁagh other

and ca?ﬂﬂe ?den‘f@gfc?ﬂ ﬁg}é tal kyl groups, independently of each
are op BNl 1y substituted by one or nore

fl uorl ne atons; 5
wherein all alkyl groups, independently of each other, are optionally substituted by

one or more fluorine atoms;

wherein all cycloalkyl groups, independently of each other, are optionally substituted
by one or more identical or different substituents chosen from fluorine and (C-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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wherein the cycloal kyl group is optionally substituted

by one or nore identical or different substituents
w@ebwsmeysity om f | ouri ne and (Cl-C4)-al kyl, unl esSBCT/EP2009/000281

speci fied otherw se; 10wherein all phenyl groups

present in R and R40, indegepdently of each other, are

optionally substituted by one or nore identical of

di fferent substituents chosen from hal ogen,

-C4)-al kyl, (Cl-C4).-al kyl -0 -C4) -al kyl -S 2-
accepigfie Sati5Erooh or g RRRRrelY ererblie sl oiany of them
whereimp% Q'a‘ﬁ‘qu is Ehoddh fedmid angtaer eoi someri ¢ 15f or ns or a

m xture of stereoisoneric fornms in any ratio, or a

physi ol ogi cal |y acceptable salt thereof, or a

5. A BREBLRI B BB RBTALNE § Bt Ol B 2 n amy o

its stetdtICNAGAE RS oreaflIxiRird OF siitdoigamdiie foFAsh gay r@tro ora
ifferent, are chosen from hydrogen, (Cl-C4)-alky

phyanlggjgajwachp@gle@awherequr @pﬁygnplqglcajly(a;gpegtgblmsrayqaie of any

of therﬂhg)ﬂéheuﬁfﬂmcg‘%ﬂ@ééﬁrorgn@%p% 'e&r‘,X)'garlo loghﬁég%ﬁ'?@,,)-amyk

hydrow(iwcﬁ:)nalkylﬁ (CA-@@@W‘@ (0)‘1 Chealky, mwﬁoiy, @smmmo-

st er eol soner

hydr OW (Gu@e) %Jkyls9er(§or%dr?ﬁky|c0f(€11T%)Taflk%@r PH?PM‘ Oo(|C1aC4) alkyl-O-,
d|((C1J§2¥ ngll)Rﬂ 62 {:)r%alﬂgf:éptﬁ? @#baﬁﬁgﬁ‘ b (@"1 o ralkyl-0-CO-(C:-

og ca cépta

C.)-al3B@re(@i- @mamscmeqy(cmm):alkysmpcm@aj 4@1 @u)ban(ylpsccept, HO-

co-, (% IS, gggﬂé' E&ndoyang | re?é‘itp@slf”sk@éti}lg%ﬂt§| *are

indepdrfdentdl eadh bHerrY &in bQM@’érﬂ?@él spdiffeyémo. 7. A

process tor the preparation of a conpound of the
formula | or its salt or a solvate 30thereof as

f cl 1 to 6
4. A o§igBalifd of thedfintlia B8 R1sfing&iB e of P or SRS 13hng imany of
its steoiddiedi®@fditistora hilxtare Of StefOGBORTICTOrhE th éﬁy Pt or a
X1, WO 2009/ 095163PCT/ EP2009/ 000281 124

physiciagisally acaeptable salt thererfor ®ebysielgically, acogptqbleaﬁ@lv@e of any
ofthergr%hgféhned as inclains 1 to 6 and additionally
fUNELT Onal groups can be present in protected form or

A is chdsentfeorh@ nS @hdaC@R®¥gur sor group, and R5 is defined as
Rl inclains 1 to 6 with the exception of hydrogen or

is a protective group, and renoving the protective

a: f
R* s BpOL 3 ARt ARG E nORBIGRAUE SR G e
indepearuignd ohdach other dnak can be liderstioal ar d‘éﬁéremt ontheotworgraupsf R®
siologically acceptable salt

clains 1 to 6 or
togethghglpeegﬂ}\@,lenai (ﬁﬁﬁSTﬁqg&QngPy accept abl e sol vate of any

of them for use as a pharnaceuti cal .
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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9. A pharmaceutical conposition, which conprises at

| east one conpound of the 15fornmula | as clained in
wWo@e@9p9sinbre of clainms 1 to 6 or a physi ol ogi ceCT/EP2009/000281

acceptabl e salt thereof or a physiologically

acceptabl e solvate of any gd,themand a

phar maceutically acceptable carrier. 10. The use of a

compound of the formula | as clainmed in one or nore of
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and heqjalaolé‘fﬂn%hgfelﬁ Q:?/cl% %ﬁ]a%%@%alkenyl 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.



