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WO 2009/ 095162PCT/ EP2009/ 000280 1 Cyclic
azai ndol e- 3-carboxam des, their preparation and their
W@ g@assighar maceuti cal s The present invention PEI/EP2989/000280
to cyclic azai ndol e- 3-carboxam des of the formula I
RR5 NRL wierein A, R R0, R0, R30, R40, VI, Y2,
Y3, Y4, n, p and g have the neani ngs indicated bel ow,
whi ch are val uabl e pharnaceutical active conpounds
. Speci fica|l they inhihit the enz reni
Cyclicaraidals A FAbRATIIES) Thelr DFRDATloth SEH 1t bR A8 Pharmaceuticals
10system and are useful for the treatnent of diseases
such as hypertension, for exanple. The invention
The pfasenhaventien relatesto ¢yelip azeirsioiss 3faarboxamisiesefithe famula |,
of the compounds of the fornmula I, their use and
pharmaceutical conpositions conprising them 15The
reni n-angi otensin syger (RAS;, al so designated as

reni n- angi otensn al d erone system RAAS) is a key
regul ator of ca |ar functions as well as for

%akangé of rol Ytes—RN for maintaining body
i d>aql une, 3 tefm nant of bl ood pr essure
(cf., Yor ¢ E. n, rdiol .

'RI- A Reld Am J. PhyS| ol .:
Advances in | ySi (ﬁggy Educati on 20 20(1998), S236).
It acts via @ effRects of angiotensin Il, an

oct apepti de hornone, which binds to angi otensi n
receptors. The formation of angi otensin Il i nvoI ves

two main | n,th tep renin (E
wherein A, B3 Rl& R oRmarR fﬂéﬂ ¥’ 10 P adjayezrth@ megnings

|nd|cagd{'pbgi 9vh‘fi‘(% Q ea\?glﬂ%gpré nﬁ)lﬁ{mab ﬁéﬁ ac"ﬁb? IFr;ljbacl‘{nds Specifically,

gl ot ensi nogen 0gi cal

they itibit flepehgmengnint Artsmodulate the laetl\ﬂtyomfrtde%mp anglotensm
angiotensin | is 25 converte %ﬁl nt o an nsi n

SYStemhénQ@ﬁ%Uéﬁ%fﬂiéh? tisatnentef @?%ﬁ%ﬂéﬁ a% MB%'F?"%” Yfor
examﬁ@ZYHE oé\%t(l:ﬁ)gn fﬁgﬂéﬁnbr% el eﬁgf‘ ¢& ﬁrddés%@? fér‘%%%ﬁéﬁé‘%ﬁn%%f the

ells ney prinari orm of
compdmumisagﬁ thalfoymuladc theieuse and pharmacsutroall eawesmonstdmmpnsmg
ki dney and WO 2009/ 095162PCT/ EP2009/ 000280 2
them.activation and subsequent RAS activation in
nor not ensi ve humans i s stinulated by sodi um or vol une
depl etion, or by a reduction in blood pressure. RAS
The r@umangtqtens:ntstyetqmn |(RA§paISOdQQ%@mﬁtﬁdrﬂS rehinsangiotgnsin

aios B4 AL IREASL 5 RS BORPBEbSTR Bsblta o e o
for thdPb&RaRYE ®f electrolytes and for maintaining body fluid volume, and a
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 I, 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 |. 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
WQRWosrdasbne fromthe adrenal gl ands, acconpanP@HEPR200%610280

increase in extracellular fluid volunme, as well as

having grow h-pronoting effects on vascul ar, cardiac

and renal tissues which contribute to end-organ

damage. 10 Phar macol ogi cal bl ockade of the RAS is an

. _established wa treatjng.various di seases, for,.
activafiga 3R SRS pa R A SRR i FoisnalRpPue TR s tpulated by
sodiurdRFAE idepletibh, bBr bBid feaitRBeein Bloodlpreéfste) . El sevier

Sci ence Publishers, Ansterdam (1986), vol. 8, 489).
However, the therapeutic response achieved with the

s S A R ARG Ot B
angioteh&indRahewsajor &ffectdt hisleculBios thirg ¥ysensluscreaséd 8ldddssressure

in renin which is induced by these agents and results
both dingciy by rgtesiab vasqconsiictioaranichindirgativc by Haerating doe wediusmt

.1 nto .0 i j t .
retainig e efld (el e ABPYRNGY, SsRibaPled BE 8 increase
in extriaBelulat flaiddol@he; &$ wWelliaschading growthisroRAstingyeffects on vascular,

_catalyzing the cl eavage of the LeulO-Val 11 20pepti de
cardiasging GNahHeRURSIHIICH SoBY e P ENAPTEAN REIAGST mat | on of

the angi otensin peptides, would inhibit the conplete
RAS and thus be nore efficient. Furthernore, whereas
PharmadaldhitaldiockadeC the A& TS antestablished wely aff trextimgrvarious

disead Vot apmele WipBHEn SR Tl S b B e KRl sion, w.
H. Birk&ihgg@hiebial. Qtéﬁg' Els8vie? Stibritle POSISPRAS Minstcf@am (1986), vol. 8,

specific in t “angi ot ensi nogen is its 25only natural
489). Hloleventtee therapbitic tesponseachievedugitiotheeewrrentypessd types of

n 0 ul of lowering .bl ood .pressyre , .
RAS e JRCE nntBRérCang SBIAERE PERBI BRREBES, pRhowdl effacious
is limiteRl ThasmBy ®e dlid® Piedae RrrehRrivhiRA i9indiced sy $iéeB adents and
the heart, kidney and brain and, besides for treating ]
resultsinpan inoreasshin angietensinukwhigh dasybe cenvertay inte apaietensy |l via
j S. . f ai:
ot DR384 B5 48 SV ACEDAPHIER FRHn b ol ne
initial &nd eatetliniting stsinttheASHY eythly zingatbe Wiedvagepsfrithe deby 0-Val11
_left ventricular dysfunction, in particular |eft .
Peptidgehand efangiolgpsnegenirerulting & the, leaiadipa of i apgicleiisin
: S 1R . ’
peptldgg, \?vggfa&ﬁhﬁb@?ﬂg?@%Q%ﬁﬁ§%ﬁo&h§s%§no¢é BRRANGR: FGHREmore,
where26 (iShib Ribh 6 ACIE BR0&ME 16 tias (evel ahdthier geptides which are cleaved

oy ACK S o0 Sk al S B B e efcts of aCE
inhibit?f,a_f He%é@ﬁm SGbedEmaCraiin & spsdie fnhlﬁgﬁanéiﬁferl%%ﬂfﬁ%'neis its

respect to the effect of the RAS on Tena
only natwabksubstratel lohibiticncofdaminythusaiffers aapesifisrancepowerfa way of

lowerig BISGdiase e 45, Mohassh abeher L1 F iselE S5y (BO0RF 1791) as
well afg?r@\}iding ttgan pedtethdn 6P ofgdieduchtdithe HedriikithaydrEbrain and,

_ peptidi C and peptidom netic inhibitors of human
besidesefor treating hyaertensiost Hisds usafud fen tieatingdisorsless efthes

: i,sSi | t,] n . -
cardicfgstilgL et STeRES kT BN S8l ac FELAREIFAT Bifyng foiure.
cardigefinfafdtion, @ardiaé hgpem@phiycvasoulst hypdtroplhgefe xanwpicalarB.

B. Scott et al., Curr. Protein Pept, Sci. 7 (2006), .
dysfunction, in paylicylaq isfeyentriculagysiunciion afterrmypcansialdpfakction,

0) . v t 0 Ly :
resterieKfi d pGih pddIR, Senal IEE R SR BC TP AR GuisVrenal 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
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(2001), 1139; J. Wod et al., J. Hypertens. 23 (2005),

417; M Azizi et al., J. Hypertens. 24 (2006), 243)
whawoweam mar ket ed. But the property profile oPCTI/EP2009/000280

aliskiren is not yet ideal, for exanple with respect

to oral bioavailability, ang a particul ar drawback of

aliskiren is its conplex nolecular structure with four

chiral centers and 20its nultistep synthesis. Thus,

and kigfgy fsydicenns SabeE pRPBFRUTS. SRR RS dRGppaty nd

retmo;ﬁa'iﬁ?r Qlﬁhéorl%oaﬁﬂ tc'ei?ébraf Qﬁhcﬁibﬁgpélﬁ:méé BefedrRdmbRhA§E ! for
ioavailability | ow nol ecul ar conplexity and sinple

exampi9 r(wrtbtreep@md@élse eﬂfaet ofrtbe RAS ionviena @lﬁe@%@s and eardiag s

samaE 5 B, 10 L) Bl N Bbls o, 4 Gaeaete

et al., EXpeRUDPIA. PABIMIaEOtHEr hR0D63 IER®, FiRest aiewpeh@dsuoﬁom
exanple, in WO 01/ 62255 ant iviral azaindole

(2005H®69)at i ves useful for the treatnment of human
i mrunodeficiency virus 1 are described which conprise
in the 3-position of the azaindole ring a carboxam de
A larg@mnuahbyenof pasptidie @’fd)pepwmhmnétldlhalbatmsief Im.umangemn with various

30atomis a ring r of a erazi ne |et
stabledgansition-giate ﬁ@a@sze'sa F'?Ehac'ﬁwﬁ% Ig‘amea? ﬁ%mdeve'oped

since 9b64P194tY %h&' '8 fn%u? ﬂ'? val d%HBn of ‘r'éﬁﬂ da% V\ﬁ Eﬁgﬁ%tlc target (cf.,
group or |op ene ony gr oup, i ch can
for exampleQrBaIB ySdwdt esttajstOurutFéthem Helpé Selpés(%ﬁ)@))n 24%0J. Maibaum et

2009/ 095162PCT/ EP20 8 th dol [
al, EXW QoS Pt EAEn G L (DG 289), Plowetres Pane conpeuingS
generé‘l é’uﬁéfrfrc%‘ae‘ﬁ@iéﬁbles dueh ﬁﬁ\%ﬂﬁféledt'bld%?/aﬂéﬁlﬁ@z@f H. D. Kleinert,

ai ndol e derivatives are descri bed which,
Cardumaser Brugshherapy A (1985): 6rb)Drstsationaf actiark @rzh\ eertiaf

oo 4T Sl ARt e}, sz bR 26

(20015 aM30e9. Wbddhét e JoPYpEitBas i3 (200S), mwnmaA@-‘zretoblneJ

ri dazine or pyrimdine group, and whi ch
Hyper%f@ zﬂr(zaag% 24 3phas bgesfpanetrd. gﬁlﬁ\ﬂgﬁ prepardt profile of aliskiren is
T f r
not ye? a%pf?%?yz?rﬂpgt\{v\}@ %%ékgcrt e?)gél &va‘ﬂgblm}/ and\&)oartlcular

drawbaak)@f ARdKirén is efsadomspler n@écmtaneﬁuctuommﬁbdodschﬂlcbnters and
ex W th envel ope proteins o

n -
its mUﬂﬁF&Rw%ﬂéF?%‘ﬁeﬁ'&‘}S vheiesis sl aasr@aw@?éj foit AW e on: Peptigjc small
I
molecl B, RGPS GyaaRiot ATELASIERLARL] KncABpi)E ey especi
to oralgsioayaitabdityior thav mdleagancamnplexiy antisimplessydhetioéceess. The

orese S SSlsAOR T Beveaa iy S g 4 PSR Al ¥58iaore
3- carb%xgﬁﬁaéé gpth@ffo}rhmaalzal ndol e ring and which are

i nhibirtors of poly(adenosine 5'-di phosphate
ri bose) pol ynerase (PARP) useful for the treatnment of a

varod 4o st B Bol LA Bed TSR A 388l o wo
01/62265 QntaFS az¥AdoRk aewa‘iwews@muf@& theetfedtment oF Bliman
het erocycl es useful for the treatnent of various

immurndafigianeysirsls aarendesrribeduwhiel commsigede e Bdposition of the
azamdgﬁ%g bg@%@rgggaﬁ\%@w lyggﬁgﬁ‘lé&é;‘bby%pc@ﬁ?rédﬁ Bre ?m@é‘ﬂltrogen

atom isubihdg enber ofdpiparazing @h@e&wmcb@amsﬂes thé sédend ring

present invention, wherein th lam de nltro en atom
nitroger agprh iarRenRoYb@roups Pyriding:2-garbpny| groxpa &yanwarripREY! group o

I fiat

thiophghg-EXHcr %%Eyébén@ﬁé‘?%?é%b@ay@p@cgg?%}'&%te% g gopositon

carbon atomin position 2 of the azaindole ring system

is linked to a (hetero)aromatic group, have not yet

been di scl osed. 25Thus, a subject of the present

i nvention are the conpounds of the formula I, in any

of
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their stereoisoneric forns or a m xture of
stereoisoneric fornms in any ratio, and the

W Rapgtedleyi cal | y acceptabl e salts thereof, andP€HEP2009/000280
physi ol ogi cal | y acceptabl e sol vates of any of them
WO 2009/ 095162PCT/ EP2009/ 009280 5 RR wherein Ais
chosen fromO, S, N((Cl-C4)-alkyl) and C(Ra)2; 5 Ra is
chosen from hydrogen, fluorine and (Cl-C4)-al kyl,
wherei n the ent o

of the 2R ole-ng b e idtiRnt Siichse s RRERBHor wiatated gyl o
cycloa@ia&%? eBﬁmb%] G Ipg 1452525 dexintisrt dér@%tu@@% afé Bébcrﬂfé%{iﬂhlch

i's chosen from hydrogen, fluorine, (Cl-C4)-alKky
among pthears yeqrotordain il thgl 3-pogitian ofijhe azaindole ring a carboxamide

aroup ftlpigdby 2t riliotdh iarR s prarsaeinek of eQiesasygaatkane
which Rariéd §fPtdIsBebndAfg hitfoded) atahki lpyftinenpgrine, Eﬁyhdazme or

groups R are independent of each other and can
pyrimidihergroop| and whigh arecimhjbitosRof transfieosmg gnowdh rﬁq@tabgéﬁGF B)

usefulgfﬁcl {g%ail kélqgai)f %%ﬂ%ﬁf@ﬁpﬁl oqf%?@&f% hexamE'Fe V98 éO%%/121 175
relateé @ C@I) mﬁh@ﬁé cEmpbunads d\/rﬁ(%c&?ﬁ)f%h@éhkélbp@p‘retar% of human

I's chosen from phenyl and heteroaryl which
mmumdsf@;ﬂncunmuswm@t usafvldar pliciing aprimmmine refPenseaAmeng

them éj%gér%fw gpﬁih}?%%tit@%%@golé g?i%‘t @s%u@ﬂlcgge&ntam a carboxamide

group (K& afrfide ﬁitf@densétﬁ)n‘fbf whkﬁr@)p)artaﬁth Aygre; US2B85/0054631 certain
chosen from (C3-C7)-cycl oal kyl, (C8-C7)-cycl oal kenyl_,

azaindole ﬂ&ﬁy@‘{'\(ﬂ&y@fﬁrﬂﬁs‘?”ﬁﬁ@ yhich FaMPEIsE ELAPING ghauipdn the 2-position
of the %}%Skﬁg'l%%%gﬂg vﬂY &h 9 Eﬁm orgl o? PBB@éé{Pé}‘?AQDN e BU; hb%b‘ﬁﬁ@

ribosewmymerésmtﬁ,éﬂia;)usgfgl ?dr(ﬂie Géptrabhtyof amdrletv:blftdlljser;tssés including
d|seaseosoz-,s\as/s,%scaz|5a%é5 t gzc:%%?r/apggrz\/%%s system and cardiovascular disorders.
WO 93/20078, which relates to bicyclic heterocycles useful for the treatment of
various diseases such as head injuries, subarachnoid hemorrhage or asthma,
generically comprises, among others, azaindoles which are substituted by two amino
substituents. The azaindole-3-carboxamides of the present invention, wherein the
amide nitrogen atom is a ring member of a 1,4- or 1,5-diazacycloalkane ring system,
the nitrogen atom in position 1 of the azaindole ring system carries a cyclic group,
and the carbon atom in position 2 of the azaindole ring system is linked to a

(hetero)aromatic group, have not yet been disclosed.

Thus, a subject of the present invention are the compounds of the formula I, in any of
their stereoisomeric forms or a mixture of stereoisomeric forms in any ratio, and the
physiologically acceptable salts thereof, and the physiologically acceptable solvates

of any of them,
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6 hydroxy, and phenyl and heteroaryl are optionally
substituted by one or nore identical or different

W@ awendiieent s chosen from hal ogen, (Cl-C6) - al KRCT/EP2009/000280
(C3-C7)- cycloal kyl -CvH2, -, hydroxy- (G -C6)-al kyl -
(Cl-4)-al kyl -0-(C1-C6) - al kyl -, (C3-C7)-
cycl oal kyl - CvH2v- O (G - C6) - al kyl -,
(Cl-C4) - al kyl -CO NH (C1-C6) - al kyl -, hydroxy, (Cl- 5
Co) - al kyl -0, (C3- qu cl oal kyl - C, H2v- 0-,
hydr oxy- ( C1- C6) - al kyl , (C1-C4)-al kyl -0-
(C1l-Co6) - al kyl -@, «Z/&
( 0C7 c\¥cl oal 1-
( -

o - C6) - al kyl -
S\faﬁl{(yl J-atky

(Cl- -aI (0)m cyano; R4 |s chosen from
hal oger: -al k ,R(CS C7) - cycl oal kyl - C, H2v-,
phenyl - (C1- - 10wl kyI'=, heteroaryl-(Cl-C4)-al kyl -

hydr oxy- ( C1- ¢4 - al 90 -,

(Cl-c4) - al kyR0- (a-c4)-al kyl -,

(C3-C7)-cycloal kyl-C, 1-12,-0-(C1-C4) - al kyl -,

phenyl - 0- (Cl- C4) - al kyl -, heteroar y1- 0-(Cl1- C4)-alkyl -
wherefi ((Oi - C4) - al kyl ) N-(Gi - C4) - al kyl -

HO- 00- (Cl- C4) - al kyl -
Ais ch@@ncmqmzﬂ)k§1 NEG6-Gomlkd) and B(R?),;

H2N- 00- (C1- C4) - al kyl -, hydroxy, (Cl -C4)-alkyl -

(C3-C7)- cycloal kyl-C, 1-12,-0-,

is dhltb%éWfrdn@'hy%geﬂ Hubﬂl@e anb €CerCuduaykhd,(WHered) tha td gdups R?
ydroxy- (Cl- 15C4) - al kyl - O

are mt{qper@@pi gf RYEN gtl’(e@ar‘g@arhbqwjer@mal or different, or the two groups R®

oomnEFFEIAEIl rghp 010 00 o 0.

heteroaryl 0-(Cl-A)-al kyl -0-,

Ris ch@eﬁgpnﬁﬁ%yd%'?gkl &%ycéék@b%%@hw?oxﬁ? A (C-Ca-
alkyl- ck'@@@;}g A y@bhéhby(b&b v(%_ h@ﬂémawt&: €9 Rikyl-, (C4-Ca)-alkyl-O-

cl oal k
CO-Cly IR’ NNHG@GCuHiueanm(%@d-ladiadH@l M)er@n altgroopo R are

mdepesr%}%'\% eQF%? '}ﬁh%ﬁ@“@ E!?t&ie & Q\% i no,

(Cl-C4)-al kyl -CONH, (C3-C7)-
cycl oal kyl - CvH2v- CI}P%+ (CL-C4) -al kyl - S(0) 2-N
lis qhgseofrono bydogenal Gy Capatigl, hyspRye(E:-Ca)-alkyl- and HzN CO-(Cs-
Ca)-al Cl1-4)-al kyl )-NH-00-, di ((Cl1-C4)-al kyl)N-00-, cyano,
4 '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 independent of each other and can be identi
s Ghosan AN MEBOGRG. (1 eaalgrasiOyAna 402 Crireydoalil- o arO-
co-.: 1S Nand the others are identical or different groups
* CH or CR40; heteroaryl is an aromatic nonocyclic,
5- menbered or 6-nmenbered, heterocyclic 30group whi ch

R i SQUEL 285, Ao Sor ek Sl bl sts e bye o
more |Ejgﬁﬁ’c§l roﬁwren%%ltlgﬁgs%ﬁbﬁén ?fom’ﬂé%ggﬂ &0@4)Oélk9l (C1 Ca)-

r ou wherein the héteroaryl gro
alkyl-Os ((Beﬂd)?alk\yl S(@)nﬁ hgdroaykamd e@aoe; WO
2009/ 095162PCT/ EP2009/ 000280 7 mis chosen fromO0, 1
and 2, wherein all nunbers m are independent of each

0 is Bh&€En ABF @OCHecy iRk C@ s-OF)-SlicidAKkei s 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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5n is chosen fromO0, 1,2 and 3; p and q, which are

i ndependent of each other and can be identical or
WQ@ipGope9Em , are chosen from2 and 3; 10u i s chBGSHEPIPYM0280

0, 1 and 2, wherein all nunbers u are independent of

each other and can be identgcal or different; v is

chosen fromO, 1 and 2, wherein all nunbers v are

i ndependent of each other and can be identical or

diff d I
nydrofy. and aasivh aRd HaTer8aR Bin PligHeE S et ByGHonar iord
identidd? 'b? diffesent éLﬂ)s%MHfﬁs chosmﬁbﬁi Raldgkn cc@,L@@Léﬂkw (sofeloia) ¥

i ndependently of each other, are optional

cycloadiyb$ivHout bﬂdfmw‘;(C@'rCés)ta*k&ﬂ‘o@ﬁCdéﬁtKYbQ (QJrCeI) alkigk eléis-C7)-

cveoHZSEALBLIS, ELRSER R ARULCE AR oy e

Ce)- alml@-r @@5 ij@;/élbﬁﬁ(yPC@HSm} Irfydﬂwacm%gralkwd@pe(mmlalkyl O-
each are o onaII substi t ut ed one

(Cs- Ca}rﬁlé'HQheﬁ@s -al- leoaikﬁ/FGV@zvtOS(@bsQa)taJ@ﬁ& Q@CQ@):T@HFYLPQT\NH'

(Ct- C{iaﬂ%ﬁ]‘ g‘ﬁfﬁ Pé%??&s&ihd’; ?lf k)sllt r S}Ct ural el enents

such as groups, substltuents or nunbers can occur
°is Eﬁés?é?'fro%a”iéa'ﬁaeé&egﬁ’%ﬁ"“E&%@%L&ﬂ%ﬂgg b GGG r-Ca)-
- FEAHICTOA IOy BTG C kAT C )l
(Cs-CﬁtdyeIoaﬂqw-Eva\e_@dr& C4)Wﬁ&%@%@@@h£ﬂk@@%ﬂemgl -@- (C1-
Ca-alfd 4G G AbaNE(Gr e ey GO B e ke Gdn-<id-o-
co- (C@I@{)laﬁl%yll fHJNl@%ﬁ(G{ CYRal r-ehﬁ%szi (]'O%I@H aﬂkyme [ a,)-of

ano oup, for exanplfe an al group ( on

cycloa@%@ﬁ&m@e%@ﬁ@al%% GIeT GRG0, hydfroxy Cr-
Co-allEo R s B - (GERROIVERS I - SRroaOE G G Co-
alkyl-®-, p_r’leﬁyl @ (d—fl@mdllew of h@'té’mbrﬁ-@- GFUZ)LblkyEUJydi|((mf©9¥élkyl)N
i ncludin yl andlsoprop 6 I ncl gi

(CCaabifr, PG (Ey G Rlioher y(caéeo Yk OLGOUC - Gorlgyl-O-, HaN-
oo OB Tl S ol RSN o0 010
alkyl- Mjﬁ:(dtmclet(ﬁy-ldgm:yfloarkw CsldﬂeNMI-COth(lyL @ﬂ‘dlk&fhs@)? nitro,
aminog (s %alkxn%‘&un%fw&@, Elkntyon Gt Sueaii CooRHB oty Cr
CYCIO%Q}P@ F‘és of mfk xg %ﬁ&r S@Z hmsé?fggﬁ QZ(M aIkyI 0-CO-,

HoN-Cid3- &Cn (Dzétdin}&NH—éll@-l d)((Cﬁ@hhalkyls)Nl-GOn)dyanOO-lO S(O)z-

HaN- S QiGN A0 358nd el CalPHON:S (0, wheren all

substifldh R34 lﬂ?zlé ehdént- &'é%cﬁ(&heﬁand can be identical or different:
et hanesul f onyl (CH3 CH2-

1- met hyl et hanesul f anyl - ((CHS) 2CH-S

one ofJIPmEt h%' e (}6?%3]:32{%#“ q,m]@geogﬁé ﬁ?dﬁgﬁﬁgaﬁ oM Ylfferent

groups CH or CR*;

heteroaryl is an aromatic monocyclic, 5-membered or 6-membered, heterocyclic
group which comprises 1, 2 or 3 identical or different ring heteroatoms chosen from N,
O and S, wherein one of the ring nitrogen atoms can carry a hydrogen atom or a (C+-

C4)-alkyl group, and wherein the heteroaryl group is bonded via a ring carbon atom;
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((CH3)2CH S(0)2-). In one enbodi nent of the invention
the nunber mis chosen fromO and 2, wherein al
Wopesd6m are i ndependent of each ot her and cBEIT/BR2009/000280

identical or different. 20A substituted al kyl group
can be substituted in any ppsitions, provided that the
resulting conpound is sufficiently stable and is
suitabl e as a pharmaceutical active conpound. The
prerequisite that a specific group and a conpound of
the formula | are sufficiently stable and suitable as

m is cRoSERfrBRCE U bAa2, aHdryip APRRABEES medilih@spentcitideeath other
Wi th respect to all groups in the conpounds of the

and capbenidentical of differentkyl group 25can be nonosubstituted
or polysubstituted by fluorine, it can be
unsubstituted, i.e. not carry fluorine atons, or

n is cHosetfrditoed, 2fand gxanple by 1, 2, 3, 4, 5, 6, 7, 8, 9,
10 or 11 fluorine atons, preferably by 1, 2, 3, 4 or 5
fluorine atonms, which can be present in any positions.

p and go(/vh%\a% @He{a@n@er{tldf%ra‘&hsdmért ér‘i#‘kﬁﬂ' bali {ﬁgﬁtléyw 8ra ff@?@nt are

yI' "groups can carr Gorine at

choseadmdm 2nahd8; present as trlfluoronethyl gr oups,
30and/ or one or nore nethyl ene groups (CH2) can carry
two fluorine atons each and be present as

uis cHBsfethFUrﬁrﬁsW%r{oeﬁ HERR 3 nli X R &@%Hgﬂéﬂ@ﬁt I5f each other
respect stltutlon of a group by uorine

and caxn be idgrtical of diffeeergr oup additionally carries other WO
2009/ 095162PCT/ EP2009/ 000280 9 substituents and/or S
part of another group, for exanple of an al kyl -

v is chOsBHRrorR R ATARS2 Alvhérleit? BR nBiHibErs L ré Gnddpedent @ﬂ@écl@bﬁher
trlfluoronethyl 2-fluoroethyl, 1,1- difluoroethyl,

and ca) be Mdentical Qbﬁlﬁeﬁh'}ll pent af | uor oet hyl ,
3,3, 3- trlfluoropropyl 2,2,3,3, 3- pentafluoropropyl,
4,4,4-trifluorobutyl and hept af | uor oi sopr opyl .

whereﬁ-‘KélWQlk@Sg@fupE' idepen8smthsdf éadtedthel kare-dptiopaiy pabstiteted by
trifluoronethoxy, 2,2,2-trifl uoroethoxy,

one oy@erafluaeatamsy and 3,3, 3-trifl uor opropoxy. Exanpl es
of fluoro-substituted al kyl-S(0)m groups are
trifluoronethanesul fanyl- (C F3-S-,

whereir afl bytﬂoalk?tgmbﬁsj |hdeyéndenttyrd>fféanb|rm1het Imeemmbﬁallwtubstltuted

CF3-S(0)-). fl t h I
by ong Briose ofertical Qoftfrerasy o BREIENS FAOSETIAMSTBR A b Co)-
alkyl, Uhikhs éaﬁ%ﬁ o&ﬁér@hé@" groups apply correspondingly to

di va yl" groups (al kanediyl groups) including
t he dlvalent al kyl groups CuH2u and C, H2v, which

aner B GBS BT TR ey o s
other, la€ bbﬂbﬁéﬂl} S sdital Qﬂtorﬂi Ed/inodé ieRdicalLbrdifanrtht Substitdents

can al so be straight-chain or branched, the bonds to
chosentfeom haltjgere (€1-Gubaly!, ¢En-Che-ate€en(Ci-Garalybddki and cyano.
and can start fromthe sane carbon atom or from
di fferent carbon atons, and they can be substituted by
If strudtuken fdlé‘rﬁent@@ﬂih' ﬁgﬁup@l y@tbﬁm@lemhkﬂ|nu@ﬁbﬁr§%aﬁrdccu€b€veral
- CH2- CH2- CH2- -C H2-, -CH2-C
times mtl'@.@.rquur@qzof the@gm@g;i they-are @l |@§I@Q§p@nt of one another and

can m%cg::%s? r@@&g@éﬁ% &ﬁ?ﬁ\@?gcgqg%%gsag&n%faﬁ QF@I)E case be

identiddl t® bodiffgperti ftarh athydbthat sudh alekngntgr oups whi ch can
contain 1 2, 3, 4, 5 or 6 fluorine atons, for exanple,
are -CHF-, -CF2-, -CF2-CH2-, CH2-CF2-, -CF2-CF2-,
-CF(CH3) -, -C(CF3)2-, -C(CH3)2-CF2- and -CF2-C(CH3) 2-.
If the nunber u in a divalent alkyl group CuH2u or the
nunber v in a divalent alkyl group CvH2v is 0 (zero),
the two adj acent groups which are bonded to this group
are directly
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25bonded to one another through a single bond. For
exanple, if the group R4 is the group

W@ aRemerycl oal kyl - CvH2v-, which group i s bonRE&HEP2909/000280
the remai nder of the nolecule via the C, 1-12v noi ety
as is synbolized by the terginal |ine (hyphen) next to
the CvH2v noiety representing the free bond, and the
nunber v therein is 0, the (C3- C7)-cycloal kyl group

Alky! SEBURS ArPLifolEd hYeCe BTy eRasan Bh SRSl Rloen or
brancl‘r’éd s b&‘beéﬁrilfé@, if (HesBYFBEHs }éré §ul9§t@§t%ﬂ drr e gareéfariother

wherei n all nbers v are 1 ndependent of each other
group afiod exampbeandad!mhcbagroup (dikiytoxy ggioup, alioxy group) or an

9/ 09516 CT/ EP20094,000280 Th
alky- S i CERR O Lo o deechs STl o e Urgbe st carbon
atomsdh af alf rﬁumh k1728 £F, lsorz cﬂt8)|E$(alnﬁblés of alkfyr are methyl,

cycl oal enyI group can be 5, or 7. Exanp

ethyl, p;anybmqh;dm@mepr@pal apd @@propsdywtwbusk;drilng:wt@de‘mgrbutyl

o T E L VAR ey SRl LBl Ry

and tediopéntel, berg |h6lud|r@/r¢4h@aylker&drngethytbuq&ranhes@ln@wrﬂeptyl
osition with respect to the carbon atao

lncludmsnﬁsewl @nrd factrrhlnewdrwengacadp xamplsd k- ave methoxy,

ctnoxEDRARAF. BOBERROHI B ARG B0 o et
Examplpslotﬁraﬂoyl -5(Omy areayretrmmexsulzamdy(CHgﬁel mbd')ylsnliamyl )

methanbsyBnYneG SN et h%'ﬁ%fﬁnyfeqékhs(q)aa eipanesufanyk
(CH3-<I§H9fse'ffaﬁr@, groglL éwé%fulﬂ S@HE S(mrfanétr%esalfonyr-

cyCl oa such cycl oal

kyl
(CH3-QEBS{0)3- bn1 Ufetbyiy:trgirmplfarsylcf(ﬁi-b GH-&n é—rserﬂbgle(ﬂrwﬂ&dfanyl) 1-

methy ety RREesSoH ehe BRRpyRrAEeEfebue 1

((CHg)?cr-rtsw)zf«)ym ené %odmﬁt @bﬂlfe)’hv@rﬁlibrﬁﬂfel REABEY rsthosen from
rom cycl opropé cycl opentyl and cycl ohexyl, or fr
Zc

0 and Zswhereipaiityum mwedm@qﬁndqaﬁ of each @y@r@;@ an t be rdentrcal

ohexyl and cycl oheptyl. Simlarly, in preferred
ord'ﬁé#&‘di ments a cycl oal kenyl group is chosen froma

subgroup of any two or nore of the said specific

cycl oal kenyl groups, for_exanple from cycl openten
A subﬁtﬂute@y@!kﬂm{%ﬁwn g Slﬂb%ﬁﬁ“@?dﬂ @m.«mrronénerop ded that the

resultrﬁy grgkgﬁ{n%n%lsuﬁfﬁerﬁt ﬁbﬁbécé eny n%bg%:% a,pf arryaceu}rcal active

comprmytd dThentreitecnnsrte Hrad acgpeorflmegrbupmgnytnpoundfofdrm formula |

are sugﬁ)/%ergﬁleé}tag ;H sur@%é g%gagphgngﬁﬁﬁtrce(j%&y%hexméo%:dpplies in

generé‘lWthr?Ke peReRs alﬂg%l)ﬁe m%efcbﬁfﬁdhh‘a%‘lﬂ% fo’rrrﬁﬂy I, 18H alkyl group

cycl ohex- 2- enyl from cyclopent-2-e
can be:mrmlsebstitumor mlgrsnlgaﬁtuﬂedmy- aring, it qam lmensubstituted, i.e. not

nbodi t of the,.l t ' | £h
carry ke, ApBt oAy PSULEED PeprmbRA L Beb € S Bn e Lol 66 11
quorrnerioﬁ%abfe?érébI)F byd, 2i 8, #&k SHRIdrinefatbte, ddidH €albBBGresent in
t he cycloalkenyl group is not a

any p@@@aﬂor _exgmnle gn @f@orgya«gb@g u,teqi awbgwpacpr@e or more methyl
aroun ¥Eh R (U ABFCEAL B LT fprometyLgroves.

and/of offe or hite¥ neetbylensudratps YCH) can EarryiON@ﬂUonae IayOm*s lelch and
substituents, or substituted, for exaF]‘g b

3
be presentias difluoremethyiensg graupsnd he@p@@al@ >yr(rth ?espect to the
t s
substr@.{fﬁ)ﬁldfgr%@ b n@f%rﬁ?r éaé‘l sogér 8@37 ﬁgﬁé‘ogtosﬁ éﬁéﬁﬁoﬁéﬁy&d’mes other
30tert-butyl groups, in particular by nethyl groups,
whi ch substituents can be present in any positions.
Exanpl es of al kyl -substituted cycl oal kyl groups are
1- net hyl cycl opropyl, 2, 2-di et hyl - cycl opropyl,
1- met hyl - cycl opentyl, 2, 3-di net hyl -cycl opentyl,
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WO 2009/ 095162PCT/ EP2009/ 000280 11
1- met hyl - cycl ohexyl, 4-nethyl-cycl ohexyl,
W@ 200809716pyl - cycl ohexyl, 4-tert-butyl cycl ohexyPCHEB009/000280
3,3,5,5-tetramet hyl -cycl ohexyl . Exanpl es of
al kyl -substituted cycl oal kegyl groups are
1- et hyl - cycl opent - 2-enyl, 2-nethyl -cycl opent - 2-enyl
3- net hyl -cycl opent - 2- enyl

substiedis yIFTH oS} BBy S Rperapple. S alky-O- grge
Exam&eg%tf 'ﬂMbrdlthQh@t)éanIRYl)drouﬁs BRd hmuoedrﬁbmw&-au@melmy| 21,1-

hyl - cycl ohex- 3- en nethg -cycl ohex-3-enyl ,
d|fluomethyd a2 Qetykﬂuomthsg, gamaflugrqgat vl, 3, 3 3-trifluoropropyl, 2,2,3,3,3-

pentatﬁjongégc%@g{ ﬁg)[f 4- @Pgﬁoﬁff% a&%’heptaﬂuormsopropyl Examples of fluoro-

substlﬁttéld d|klvﬁdlxdro@y§hﬁéﬂﬁxm3rcﬁﬂaihoxwg IzcrLahiMor@émun?sl and

cycl oal kenyl grou generally al so are ogption

pentafﬂmgetwmd 3ch Iﬂ@prqup@ow @@m@eatoéﬁ@orq S\ébst'tmeéy

iy S BRBR A e i hro ey ERCEL S| UoBSmg i,
trifluorfdmetfanestfingld (CF4-8¢0R) and trlfm(ﬁbmeﬂtér}esmfoﬂlyl CF35(9)2-).
5 or 6 fluorine atons. Cycloal kyl groups and
cycl oal kenyl groups can al so be substituted
If appl?da'ﬂtl %ROSH %%x@béna%ﬂ& Wit ReHed tbyélkylyﬁu;gé HB{)II'y
ons can e present 1 n any position can a
correspoadmgiy fodiwaleat alklyl gmmbl&sl(alkenedlyEgmqﬂsaamodﬂdlng the dlvalent

alkyl 9104, Gyl propyiricamubbaf A b Tegardsst apife alkl part of
a subs?rt@’te@'Jlkﬂ@réuﬁym&b%ﬁdlent]algﬁl WRHGps$ el gy e divalent alkyl

["udr o- cyc ohex
groups Cata, and QsHaesari alwrbﬁ slyaigbhelgin orbranghess the bonds to the

aciacd R0 35 £85 b S SRS 1485 sl o sme carbon
atom drfromdifsieat @amon2at@mel anﬂ thegicah tb@rswsymjte@@y -fRroging! .
I'n one enbodi ment of the invention, cycloal?gézgroups

Examples of givaigntiand argursiae iGhi-ed> By CsbsGHzE frosen

l k
-CH;- éﬁéupH%r %Iygﬁoéqzﬂﬁﬁ%gr bﬁé%c@%hy%gz_gﬁsa?%q?g?d ‘CHz-
CH(CHYA h@(CngsLCH@@H@)sClHZKedmemH@Hs)aer(n:Ha,oheceasandf a

o QU S oSS e P55
contaif 402 3,14 & br56 ALIFnd KA P%kxn@td aEQt CPISF-S.ldE}S @;%n(t;ﬂz_,

osen from fluorine and ‘one  6r
—CHz-G?rBf—e GkieBFoyr-CRECHs b2 (QRapnt @(@rhﬁ)zSCFnzH am&aﬁﬁﬂbely)z—. If the
ne. or nore 2 bstituepts chosen fromflu r|n
numbed e AR R GEO i o oF P armbe ¥ irbe BHRISE, 4108 areup
CyHa, id (’5‘?26%2 rtﬁéXw%dj‘ébé?rﬂ &S PIARPEreBbriieeMelthil dﬂéhp Qe directly
cl oal preferably is 1, 2 or 3, nor
bondqdrtefcmeaa}hq/t e;r &\roqgh aminglg dgpde For emptebtlfathergm@@R dis the

arou oY TLbRHSIE L i T G0b bofiahe A, YA

molechlefig thd Oy HI, mdiety asds eymbolized bgXisemrmidal ImeC(hyﬁhen) next to
Such further substituents 30li ke hydroxy can

the C.pleBwiglyiraprasentiog the tae bOpfioan@éhﬁ ﬂhmbef Héh?'@émJIStQ rihe (Cs-
Cy)- cy%fqu ?ﬂ&l‘gr ogpodpslss‘djcfr{1 a?(ralrrcgtzgeéﬁ tﬁF §f?1§lé Eoﬁd‘o Ittjén g@ &arBdntom
which Rafriey thiel g/roup Rf>9d|mme emﬁlrﬁamﬁf the mxnntlpnebe mumber v is
position 1 a cl oal kenyl grau 12 or cl oa
choseR e Ot doMheTaRy ROOMBATY Vi dlednisRariiant oh Ry ot and can
sfituent is not present on a carbon atom
be'dea%g&ﬁﬁxgm%§r¥ of the doubl e bond. Exanpl es of
hydr oxy-substituted cycl oal kyl groups are
- hydr oxy-cycl obutyl, 2- hydroxy-cycl opentyl,
- hydr oxy-cycl opentyl, 3, 4-di hydroxy-cycl opentyl,
- hydr oxy- 5cycl ohexyl, 3-hydroxy-cycl ohexyl,
- hydroxy-cycl ohexyl, 2, 3-di hydroxy-cycl ohexyl,

) AN W W
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tri hydroxy-cycl ohexyl, 2-hydroxy-cycl oheptyl,
3- hydroxy-cycl oheptyl, 4-hydroxycycl oheptyl. Exanples
W@ R00BP1I6X Y- subst i t ut ed cycl oal kenyl groups arBCT/EP2009/000280

5- hydr oxycycl opent - 2- enyl , 4- hydroxy-cycl ohex- 2-enyl,
5- hydr oxy-cycl ohex-2-enyl, 4@ hydroxy-
10cycl ohex- 2-enyl, 6-hydroxy-cycl ohex-3-enyl. Exanples
of the group cycl oal kyl al kyl -, which can be present in
the group (C3-C7)-cycloal kyl-C, H2"-, are
cycl opropyl net hyl -, cycl obutyl net hyl -

The n@MBprﬁﬁhg’bﬂﬂidWétomé?MCé @ﬁﬁédlk?l?r’@lab -can be 3, 4 5,60r7.The
cycl ohept hyl -, cycl opropy | f | Uor onet hy

numbesyafi rsteue anfatmson@tmoalk@w gepenegn berd, &%@ro?refﬁmples of

oyelosBSE L EFAAloP R PBBLEN s e d B SRR

example$ BE bphivalkeayiite oyc%g@)ﬁcé Ly ldﬁd&éhﬁl ,and cycloheptenyl. The

1-cycl opent yl et hy cyclopentylet

doublqb@%prbg@yy {Iqeyqyl gropipcSad Iaﬁ@@qqg}tm,pny posmon with respect to

the caﬁbcﬁy g'!ny i O%&rlgé]@wvgl? g@lcrﬁé%r@aﬁﬁtlg lbghﬁé{g'to \ch;‘e aﬁalndole ring,

and cywivalkersd cha tles bglwbmﬂ)eammacyﬁlopym@erwl cyclopent 3 -enyl,
t et rahydr o- 2H pyr anyl

p rou can, be nde an
cyclohgxrh8RY! apbwaﬁ&c%zwlb@fcﬂ@ﬁ%ﬁmbﬁpgﬁe@t renﬁ Gyclohept-2-enyl,

cycloh%?f—?%l @QYJF%{&F%%@?% r%g%@fﬁféjrlﬂ DrEfRredr ¥hbodiments of the

presentenveaﬂm apychoalldd giroup, tselchadw(d.‘rgeﬁy)F@mldaIWI inithealedinition of
f the bnventl

t et rahydro
any OrBUp {5 RYRRIL PN SUbBIOURSt Aty i oL Op g SPEEfe
cycloalkyP gralips! Frus@intplE o @yBIoBFSH ahll cJBIGbRAR] il fPEKH- cy'clbpropyl
monosubst it ut ed phenyl groups, the Substituent can
cyclobghy eadtcyclopentyl 2onfsemt cysiopropy, Gyglorsntybandeyaliabexyl, or from

oylon S SRy o 5] B S Aol By Simiary.

in preférréd @ﬁbédlﬁfénts?-afcy@l@ﬂllier@ngro%&s RPDsEh From 3, sbbgesup oPany two
or 5- position. In trisubstituted phenyl groups,

t he
or mormﬁheﬁ@%ﬁ@e@%cwoyk@a\ér&roum z‘oee&amgtgotsemt wlppentenyl and

cyclohé?(%’@ Blgf;?lb{rfl % gr gﬁ&b&élgﬂepl‘%ﬂﬂ 3} %ﬁi %gﬁagent- -enyl,

cyclopeat- memfyl fc;wrormxtmnw eytlshem‘z avhyl cd:y(ﬂMEpttMenyltdndB@/cﬂmhept-
four substituents can e fluorine at f or exa

0 | e,
2-enyly p,%trrg Renteeny! FYFieRgMoheaYl ﬁyclggx—Z -enyl, cycmex 3-enyl,
cyclothPQ/ é?%/’i_’ (])cﬁ/:%%ﬁggﬁg_— /aq)lg%%&réﬁt] eqaéhﬁeorpﬁ&ﬁ ytcldfd%ni BDenyl

osi t Sitl 0Si t1on
and cyninhmw)enyt, or édnp bmiypembenyb Dyhlehexdamyyl agdagyelohept-2-enyl.

in oneghbo @it of e yeBlivh abe S5 el viahichbE FobicEReny

group 'réb’r%@éhﬁ’riq R@mrb&ﬁﬁeoaﬂo' thBQ—:ﬁda‘iﬁdHﬁé"rmbS%r%t%)artTBﬁth@thlﬂlﬂﬂe bond,
subs uents In a substituted pheny rougﬂcan

i.e., the cygloatkeny! gioupss not afayclasll:1-enys grasip. tQMCdma' @figups and

cvloaefPusth dorsFalPSomRai: e, 5 1 B g ORIE s

substitdiehfse entthey bsd uhyebstRutedNi.&r &b Abt @@kr%atkqummerﬁé or
the i nvention, the substituents in substituted

substiyfas, ot SXAPIP by ok OB cIETSSbAT AifSTP Al S HIBUSUBFiuents,

or xRN B A0y BRSSARISE Lo 5 o

tert-bufyfThrédps, ah lp‘;ahiculﬂ(lﬁlrr@ﬂﬁyl grauyps, G)vhldmdubstltuents can be present in
al k -S%ghn}, or fr n1halﬁgﬁa &@1 Cﬁ) aIkI,
any pqs@m}ix tkylnzubsjitigd cyflopfyharey methyl-

group ‘or “he pre entlng R2
mhereln all al kyl groups can be unsubstituted or
substituted by one or nore fluorine atons and, as an
exanpl e of substituents contai ning
fluorine-substituted al kyl, the substituents
conprising the 1Sgroup CF3 (trlfluoronethyl) such ‘as

~N~r " 12 1 r NN PN n P ——.

cyclop&ﬁéﬂ C?b ety 29EI0ptdp #) O\ﬂ;@ n?éthgll a@lo érﬂ the. Gﬂ%lhgfcy‘l‘:lopentyl,
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200f the group can be present in any conbination and

can be present in any suitable position, provided that
WO RWIHPa6p is in line with its definition and RPEEEP2009/000280

resulting conpound of the formula | is stable and

sui tabl e as a pharnaceuticajq active conpound. The one

of the ring nitrogen atons specifically referred to in

t he defi n|t|on of the group heteroaryl whi ch can carry

ety Br BRSPS RNBRY S RIABH e e Ll

cyc|orfel>t9haﬁ@ 3P5) 'Soﬂeﬁaniéth Z&)ckohexiil. BB&phSes bfhﬂdyﬂé@lbﬁlt&féd
an exocyclic atomor group is bonded. Exanple

cycloaufeny.l grpupssarents niatbyirayel anerd-2endr 2ansthybeyslpperdr- @eyl 3-

methyShaPace Bnfl P e b ElaopShoB AR n-inBlAE G Bhex-2-enyt 2

methyl-dydolex-2Lan) &mé}hﬂz@cmr(éxlz-’arma:zmem - dyamq@zcz -enyl, 2-
oxazole), thiazole ([1 3] thi azol e)

1,2
meth -[gmlﬁ%@zér%nw % rmqthwremmeq mbu%mt@d cye@heas3 -enyl, 2,3-
dlmet}%ﬁ egc@)}%g%{e 8:424 d rﬁe&gﬁ%@&i?ﬁ%ﬁéﬂ%ﬁll ag) Q-d|methyl—cyclohex-3-enyl.
Cycloélkyl3g rélipSiaadigyzidatkenyy grali pmgerrerallﬂalso@e aptiohaflysviestituted

yrazine, triazines such as [1, r ne
by on$ 9r mzitrtﬂppaaile oA e%%@r@/ M&&@%& E@z&@w%‘@zwuome
atomslér E&bé’htéﬂetdr hﬁréé){é‘?n |é;l1y0ﬂez,%",”a9@', BEPL8 O, 10'6r 11 fluorlne atoms,

i nvent ter ar group cohpri'ses one or
preferabligrityi 1:82 3)r4 &cﬁn‘@ﬂeomne atom @ wloakgrgroups aadmyblaalkenyl

ror§ ST S ot PTG PR AT e
atomsa&m BE bresEM Hﬁ?‘po@ﬁfo%%\fcb’éaﬂ §I56r!5é9?|résfeh9m an alkyl substituent.

t hi ophenyl, thiazolyl pyri di nyl n anot her
Exam;slem dlumSUMttetwmmloaI&yl ehosrmarle biftuore-cytiepsapyhZi2-

ooy, 5 BB e AR e BSR4 fnumy

cycIoHéngarﬁdiB,lB?m,%,Qfﬁexﬁﬂﬁoﬂ%@y@lbﬁexﬁ Ekumpié%rbﬂﬂu@f@éﬂbstltuted
i enyl group%ﬂcan be thi ophen-2-y i eny
(

cycloalkgrypBEauPrs-gre uﬁr%ﬁxﬁlqpem&aﬁw 1cfh4@r@r@yfsl@haﬁ2)zew ffluoro-
cyclohelirfgnﬁl' §|4 FHMHQ c?cgbhégﬁér(%rw | I)n  ofe }ﬁ%oggﬁérgt'd?tﬁe%ventlon

cycloa]kﬁ .ydslm@ére ridi%mionallﬁsﬂbﬁalwd-bly sﬂlbslltuents chosen from fluorine
H pyrazo azol yl can be I1I—|-| nm da g/

and (%&)ﬁﬂ%ﬁ@ cm%'by' gmup mr&xelsﬂkenx syouptqa WIP tityted by

furtheﬁut%gﬁil]?érﬂlg ‘];E%%ﬁ rd){?| %équ_ )I‘&s E&{c‘:ylé‘lggl) T%Joulp or cycloalkenyl

group 2epresetidg R”? aizcﬂn Beysllbetltu«ued! tby bne]qrrmalzaod;ucmfgartherLSUhstltuents

like hyiﬂug)étéh{mllf/tar%d & o%q\f gh%tg ]%BPS%@(E?}H'S l?(?’rtﬁ%etagr?c? é &apaff(yl, or
by oné BF PrRJ?@%u%hYuﬂﬁ%Héﬁnt@rfté’ BAB-sfmYitakEB LRIy By bhe or more
3-position and/or in the 4-position and/or in the

substiBignis clnmsfm from qurmeo@mkaBCy) ghkulu g hernunber of such further

substigyli'arﬁlil |Iﬁ ﬁ}g &%ﬁ%y&\ $ ng @%Egé §W 8%%(0%h(:¥| or Eycqoalkenyl group,

prefer@bllyll§||1n2%r)d efisrerpreferably BopRsfor iefAmpisl/ OThé Itbtbhﬁumber of all
position and/or inthe 5 position and/or in the 6

SUbStlt}@fb’tbf‘smaGMClOﬁWVbQﬁ@ylplWWDMK@M)QEPL%PM@@%'@SW 2 8n4,5,6,7
or 8, n%]%,/ ;S)r'reférgb[ymE %30 Qsérté Y8r %gre ép§ gumﬁHHe‘?gubstltuents
positi’on,

like hﬁdﬂ@xﬁcmbetpre%?rﬁﬁd/any p|$$|tgjm qummd thab tl?entﬁsg.ftlng’lcdrhpound is
osition and/ar In the osition. Prefera Y,
sufficigpibssiabla aad reswiabie ad agwﬁﬁ'ove i, ARarngcentin) agtiwe compound.

r t; far
Preferbly. &hydioAlsb<tniditic LeL BlesSE iPpotith 1'dta BLREEW group
nitrogen atomis 25present which can carry a hydrogen
atom or a substituent, the substituent on this
nitrogen atom can be a nethyl group, an ethyl group, a
propyl group or a tert-butyl group, for exanple, which
groups can also be nDnosubstltuted or polysubstltuted

~ oy
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WD 2009/ 095162PCT/ EP2009/ 000280 15 Hal ogen is
fluorine, chlorine, bromne or iodine, preferably
WO bawdo9I162 chl orine or brom ne, in particul ar PCTBPI00E000280
or chlorine. 5The present invention conprises all
stereoi soneric forns of theoconpounds of the formula
I, for exanple, all possible enantioners and
dlastereonErs including cis/trans isonmers. The
ention |ikew §(pl‘i es m xtures
or cyclRlR oI Siis e NeER " BPads aprcisdiend puaittn PyarSh®
substiftiéMi g ﬁ@iedréséﬁldér% dé'r@éﬁ 8fcrA WHich issarvef the douBlé 'b%ﬂﬁ.
Isomers, in all ratios. Asymmetric centers contai ned
Examplﬁsmﬁélydmweﬁuhﬁlttdedtcbreloauwhgrwmscnre F-bydrexurgyctobiutyl, 2-

cro SRS oo RV B 2 A BBl Bk Lfycro

cyclohewe Bewiﬁﬁid' Yyelbhend, AngHFety-EaichdXye zssmwdrgw@wenexyl

or the R configuration. The invention relates
2,4- dllémﬁxy@wpbexxﬂ& #4-diRgdioxysrystoiiesyly 3andihydeoxy- cyclohexyl 3,4,5-

iy BB P LPETon P BRI BT PR Ay 5
cycloHép@,/If lk%pfesﬂﬁfd%%ﬁﬁsw@tmt@dtdyeld‘alkenylchupﬁ arelB-hgd@ixy-
he two enantionmers in all ratios. The invention

CYC|°HeinF<'3v@f§6 4-Bydiy-qysiahexss-enyb Sedroxy-cxelohgx#-emyl pinhydroxy-

ovloRi B4 b3 by 559 A ERITBIES e Wodf it

which rcahibespregeat inrthe igroop (85 QQ)-cpdpaIkybgvlaivl- aresjyt:mxnspylmethyl-
s of

f h f
cyclobMetds sAtOReRG MBI+ crsiohRty metite cybichPaBimetye: ™
cyclop'i‘bwlélfﬂﬁérd?ﬁettht}ﬁ &éob&?ﬂﬁfuo?&%eiﬁw tyaBpensRifiGERIethyl-,

ratios. Cs/trans Isomerismcan occur in
cyclor@xb@tﬂuqnometlw; Ic;adbhanwldﬁlwg'grrmiblylr rl-cyalopropylethyl-, 2-

di aza ne, r i pIC d,in, formla | r
cyclongbBigYF: TRaChRipis Bt of RuFloBRdnial-cPiopeniing: 2
cyclopehtyiéhiyl-etl.cyeRReR@efiil- Ras)cdHexhlethias ol-sydieHetilethyl-, 2.

m Xt ure accordlng to customary nethods, for exanple by
cyclohepiyletitybgr aphy or crystallization, or by use of

stereochem cally uniform starting conpounds in the

synthesis or by 25stereosel ective reactions.
A tetréﬁyﬂrwhhyl grbep oepresentimg RAY, ivaicl hroue can afxonivs designated as
derivatizatjon can be carried out. The separation of a

oxanygroupref tetralydpei-PyFRm OReup. K@Ncke Pradedia any ¢arbon atom
and o3 B8 SR RAPRYT ol 8% o e
Preferablyet&trahydabmanyimptetsa:’rwdabﬂ)yraatﬁ-splrmrtetrahpdnmpycsfn-mwa In one

e fo nmula 1. 30 . WO
embodiG 65 i Bieniap3abanshopus bis<airatydreRY A4
contain inorganic or organic salt conponents. Such
salts can be formed, for exanple, from conpounds of
In substitetédbphemyd growps, ¢he substituantsrcarchelpeesanb irpany opsutlons In

monogtRRIPA REETHATE By rF St s Bemgradtindng -posiicn, the

3-posifbBdhitlie BgRRionSIH HRRbStitaesPphénR groGss, e Dbstituahtsaddn be
5metal conpounds or al kaline earth metal conpounds,

preseriyn 2, 3Hosianuddhperition, &b5- pmtm 2ufrpagitieaxd.denositinn o, 5-
pos.t.o%a'i#i’r&%‘bguﬁﬁeos@H%‘ﬁ%&ﬁ %’ﬁ[a?f?tﬂ@h?s call bé‘ﬁ?&arﬁ in 2,3,4-

IC amn quaternary anmno

positidhy @r 38+ pbsitionR2:3; b1 pwaitiont, 294)8}113)@“@1 @f4,6hpositionned 314|5-position.
w th bases for_ the Bre parati on of the salts are in
If @ phgBIaraup RS IPUS SHOBEEBRER R WNEELRRR. JWRy INTBR Sk detifr es

substlh{%nf’s é?lll Kérfhoﬂﬁe?t&rﬁ@nfor ?ﬁnﬁﬁ%%@hn@ﬁbéﬁh% rln%carbon atom

physi ol ogl cal emca I'ty, advantageou
salts of acidic groups are in
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many cases sodi um potassium magnesi um or cal ci um
salts or ammoni um salts which can al so carry one or
WOorgn0g/097igani ¢ groups on the nitrogen atom ConPGURB2)02600280
the formula I which contain a basic, i.e.
protonatable, group, for exgypple an am no group, the
di azacycl oal kane noiety depicted in fornmula | in case
R1 i s hydrogen, or 15another basic heterocycle such as
t he 6-ne drln zai ndpl e noi.et can,be
can b PEasBRt 1 1 7:@opsibth Hie SrastoRtdnGdap ey o JEA FDNALpstituted
phenyPBVoil;Pbrol%t%?ééryl Wﬁ%@%@dm@r&ﬂ subRlittrRhasubstitdent can
hydr ogen Cch drogen brom de, phosphoric
be pre;cmjm army suitakie @@sdlonaegd me arﬁa@nt enspn cooipfises all positional

somef HFGH:APBL o BAIBBRGHL RBLEVAEHGp 112 3.

or 5. Freferbl, b Rpstitasd prendQibup, &id Redwise QJb‘smltM@Gthe@éroaryl
di l uent according to cust oréady Frocedures As usual
f 108

groupj eanggstt, 20rad, in particslaraker icplardliferent substiuentsaln
preferpﬁgﬁﬁgglrﬁgﬂt%acif%ggwa\{e\f’@og;th@ﬁ%tﬁ)ssgﬁf&"n‘fs m%ﬂr{]ﬁész uted ﬁ%nyl and

heteraéeyli gbaps pre chosen fromnaay dutﬁgrouptdﬁ ehestsob@ﬁtuenstlrsnted in the
rati o, such as the ol ar ratlo 1 or

2 th
respegffve; grfiniiony faexamale Rysyb %ftu%ﬂté&n'?ﬁéﬁﬂ o5t hgmeﬁofﬁuﬁg alkyl,

t 5b
(Cr-Cy AL AL PL)- Byl SOF ol mHidlbgen. IC, 4 glkyl (Cr-Ca-
alkyl- (Doanhi tyamns,. or'fﬂ'mnmaé@gmt (Cm-‘ihhalkyhanomﬁﬁ-@&&@llqll-ﬁ} gethescase of

h ntannggﬁ{ onentsmta:ﬁ g}cho %' b
a phefiggraup 9 felaioprl BERHR BPTeTERtNGR ac MICLeIR i A1tV BpyPg Fan be
unsub@tlﬁﬁéﬂPBPQGbﬁftufe@eo)f 8hEBF dreFRIBAE 208 M, Asidh éxample of
mol ar anount, for exanple, also allows for a
substltuam containlg@ Suodnesubstiutedaliyi the subsiituentaeemerising the

aroun (oifs FAERTSERA) B e SFamiaCPoG-o e Sunfa B Ritlyea i

each [fs? mhastituéht%uhta@aﬁwstbysmnmnts a6mpEsRgUrRUb satUsES alkyl.
group in the nol ecule, the invention also includes

internal salts (betaines, zwitterions) in addition to
Ina hét'%‘??aﬁ'gl éré)u?) Wﬁlchy}gsag%%?cét%séﬂ%‘? 53 %912)2’/0%9 AR é% r%%rnbered or

6- merﬁbérbsi hﬁtetdwcb@ﬁn@sydlanfthe lnmgfrmtmdaaomsWidlcatedbacthmdefmltlon
| ow physi ol ogical tolerabjlit not directl )
of the guwrasa@ berose 'asana( m*?'ﬁam@%e ebcﬁmre&eet L anLpyitable

po&hcéh? gr&lﬁéthPSPhé & is Belme%lth ft§ﬁ%ﬁhi’ﬂBE dMd th@rrewlﬁng

paration o I cally acceptable sal
compexahpf thelfprmelanss stakde |aod ﬁnimbleaafga pdmarmat:eoimcal active

compditd) dicons of e s @'{mt&ge%gﬁﬁsﬁi@fsz{waﬁf bR dogin g definition
of the P‘?J)lﬁp? hefér'&é‘ryﬁﬁ/hmhdééﬁ €§rr:§"I hyds YAFSE Stoth bP aaﬁdb%hfjle?lt kLkR as

C4) - al kanol s, physi ol ogi cal |
alkyl, isdbe pingbnitrogein a&amsn aa@rrwenber@d rmg wséemmoas pysolef

pyraz R BReRe i tindoip & Rhich i RO EGHR rclfTe popsea

Examplebd rifigysy3esms Goas GdidH & hbf@&htﬁgh@@érﬁ@é@e@@éé &re pyrrole,
activity but which in vivo are converted into

furan, jhigphesel ivtdazalepyazeleetriogairsusteh as [t %é]tflazcnlmam .
[1.2 4116?5&0?% acEQ?Jz%leC onpouérqgls%'élg?{ug éﬁ?gl\rb%%&g? %g%%baﬁ?'é]tﬁiazole ,

ysI'S |n

|soth|a2°olé ya f2]tbﬁazb1ebg SXadlez(SI@B‘lwmhg;s M2, mxeb izaolea ¢y, B%]abzhdiazole
nitrogen ato or exanple the nj en atom carr
and [ £SlQAGARaIe. RGOS SUaLt | baRSTHE G s e azine.

pyrlmlgheili&gi%éﬂnémhas Stchk a 1 %33]'&}5?&9 .2 HidZicS aRd

- group or an group as an
al kyl -CO- group, for exanple, and thus has been
converted into a carbanmate group or an am de group, or
conmpounds in which a carboxylic acid group has been
esterified. 20The group A is preferably chosen fromO,
S, NCHB and C(Ra)2 nore preferably fron10 S and

~ ™~ ~ o o o ~I ™ \ I~
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is preferably bonded to the carbon atom carrying the
groups Ra via two distinct carbon atons and forns,
WO aendas2 with the carbon atom carryi ng t he grBCREPTRA/000280

a cycloal kane ring to which the azaindole ring

depicted in formula | and tyge group R2 are bonded in

the sane ring position. The said cycl oal kane ri ng,

| i ke a cycl oal kane 30r|ng in the conpounds of the
(1, 35]&%2“& ”QW’%SP@U&M ne E;?/g plgn%ng{erg%ﬁg[qﬂpe%orgpnses one
or twofléé'ﬁtldmbhﬂiff&é@ﬂ#mg hafdétonty)th ahotier embddimenesPihe invention

one, two, three or four fluorine atons. Preferably the
heteroaayld:ommsw| angneng heterpatonyywhich are defined as indicated. In another

B L .

embodifient hetdtBatyl i éisdddnres thlophehgl and!p@adinyl. B &xbdther
and/or fluorine as indicated. In one enbodi nrent of the

emboqilmﬁéwe_tﬁfoawél%&\lqu .digtREaYkgrayPs £an keRongdadyamany ring
carbor) Fa[(lgp d& Ileug tHB@HQﬁ&I’ é{gh@g h‘?éopﬁ lépédd)téétne?%Wophen -2-yl

orin

(2- thleﬁgg’mvdh?pgéglﬁlyﬂl (Githimrgt)t fL(ré?ﬁyl(hBi])Haé taran@-glug fusaraB-yl, pyridinyl
et hane i u et ene

(pyr'dﬂh§%§?|nyu@§u¥zyﬂ Rairitin &rﬂpé@vaémawy yaa?gglﬂrcaﬂ %ﬂﬁrﬁyrazol-

3-yl, 1ﬂlsp¥lrﬁgbf:47‘;/??rc%ﬁorg§r§£@%-¥l gr?gdl?%bmngégtbSSﬂ? rﬁ%z@i bYW, 1H-

imidazoGa-yTay -3hl-kyidagolyl+d; ylfthrazeigdanph death@zokRiyt) thgazmhﬁ ylion thiazol-

s-y1, [ RGUER2b Fempar iy th 2 RaElant 2t 2 iR B -

[1,2,4ffEylizognt from 10hydrogen and (C1-C4)-al kyl, wherein
the two groups Ra are independent of each ot her and
can be identical or different, or in all these

In subi;@?e&ﬁe b t @rrc}éj\é% rouL@%éiBaquggSh@%{p%{sg?ﬁgdaian?ﬁﬁons for

examplé\(#‘étthiéghbh@ ?Irgmuﬁ dra furgn-20aRirbGRin e lpbikibArind/or in the
roups chosen from ydro en and fluorine, 1 n anagther

4- pos@m@awﬁ;nm then&ypasition, dreAt h@ahearﬁjylcgrpﬂ@pémfugarbéﬁé group in
I t
e 2 A0 AL UL £ ot a0 P bl AR Woroup
in the B%ﬁtidmdandibdlmﬁmse—poéltlomdmydwbrdg ¢he Stpasitiomnmeandiodin the 6-
Y P KO AN U e M) CACTE M
6l
5- posﬁlgﬁ ahﬁ)"cﬁrgé k tﬂ(;ﬁlet?{]r\gﬁpé rp??t ﬁg?g/l pem;ﬁ?ﬁ%@@e?oﬁ (&ﬁ BRd/or in
the 3- gmsmuqzn ahd/oa irf thet &@osﬁmucnhdfemm tbé &-hesmmd?refemblyt he
t he

substi&;[g\%q&J E?@ﬁRS?'%( E;Fq@r grsh §{|&9$€ by t?é‘eg%%ﬁr é_ge 'R pa%c'?q;r one or

two, fc(r@(aﬁi’ﬁle @n%{ |de9\h@é’lFbrr cﬁﬂén%?ﬁ@hbélﬁu&@tspff%’ m'ig'ihitbb leh atom is
di azacycl oal kane noi ety depicted in

presemtourmuh &an cqﬁwyea bydisiggnatem ond substituento the supstituenteon this

nivoo B4 5455 SBbef bt B9 Sy B LA LR S o

group 2fof ekaapRe rveleoh gﬁtﬁu;ﬁsa@éh alsbdde mdAosabsthateddsidlyslbstituted by
dlfferent are defined as above or bel ow and are

fluoringhGesrrallyosvitable diagdiiiegematanas i AR appatie Aeg of a heteroaryl

group, df%fr egéﬁlp%‘tHemltrHQ%ﬁ %té}ﬁgé %g;ﬁ@ldtlrﬂng (?1}11% of%\?@?‘ rPHfb?n

[1,2 5]@&9@@20!9! guroeuphyadd dlye mmgm:itrbgmw dtoma ércthed @ahémberemnmg of the
depicted in formula | is a erazine r

azaindplasiniplycan g0 SAFY A ¥ide s b ﬁ'tafat;éheaﬁ %@mppHnds of the
r [ ch carries the group
formu B B e e e D ol AR - MBeT Bt s on 11 ng
carbon atons. Goups R which are different from
hydr ogen can be present in any positions of the
di azacycl oal kane WD 2009/ 095162PCT/ EP2009/ 000280 19
noi ety provided that the resulting conpound of the
formul a | |s stable and SU|tabIe as a subgroup |n a

g, o o o
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5atom Preferably only one or two, for exanple only
one, of the groups R are (Cl-C4)- alkyl-0-. In one
wepwagdsitent of the invention the groups R are REHERIN09/000280
from hydrogen, (Cl-C4)- alkyl, hydroxy-(G -C4)-al kyl -,
(C1l-C4)-al kyl-0- (G -C4)-al kg -, phenyl-(C -C4)-al kyl -,
(C1- 10A4)-al kyl -0 CO CuH2u- and R1- NH CO CuH2u-, in
anot her enbodi nent from hydrogen, (Cl-C4)-alkyl,
hydr oxy- (Cl- C4) - al kyl -, phenyl - (Cl-4) - al kyl - and
R1- NH- CO- C'H2u-, in another enbodi ment from hydrogen,
Halogé@ls flﬂc}mﬁ’é kdh'lorlrhé/ Brévind &diodihe, @ré(f}él'abl?ﬂdonne chlorine or
HCO CuH2u-, in another enbodi nent from hydrogen
bromu(l@lmcpzafﬁqllawuqm oiyehlosge.(C1- C4)-al kyl -, in another
enbodi nent from hydrogen, (Cl-C4)-alkyl and R1-NH CO
15CuH2u-, in another enbodi nent from hydrogen and
The p(e@bncﬁweahbuIcommuseecalMére@ﬁmﬂemfurnfsrofrthétdhmmderm the
- NH CO CuH2u-, wherein all groups R are independent
formu@fl fraxapinler alhpasehle %’@ﬂt@é?ﬂfﬁ @@ﬂ caast&rerqree@rwcl&ﬁwg cis/trans
t I
isomef} ﬁbelg(yﬁ m\/é?ﬁcﬁ# ||l?%ﬁglenvg\"rlﬁ)rlﬁtg'rs] Hgfﬁ(glﬂgs%f hﬂg of Z'E%g sﬁér:%g%enc
forms Cl’ooeeanfpﬂ@mn(t(iﬂesﬁ?éﬁer&idtwlmébs@@d@rkdﬂastem!rdners including cis/trans
R1- NH CO- Cu and. in artlcular
isomeg) Nyl ¥m'HﬁH'°a¢€? %’ishfé?”t@'f‘@%% ”P@ S‘P’é‘PHVB‘F%@BH‘e formula
id
I, for eggmé |r$gﬂg%t§/§1|rtﬁe]g dga L{E)%Eﬁg%% %VLKQP%F&%%QQ‘?H thé€ 8fazaBycloalkane
ring depiategicipndooaliladnean al gndegeindeatly ioh ofie amotherihavertheds e

h di ff
confighFliof /e ga Fortiiafig . Ene bR Safe s B shAioniss ot the
Ievorot)étofy"@né e dExtRorBtatBryitido R, th EhantRireslicdIlkPire form and

hydrogen. In case the diazacycl oal kane ring depicted
substantiafly emantiomerisathspursi fosmaancia thedgrme &f racamateaangkiodhe form

ot i 80 o 5 AT B8 PR P R s o
diastefé&singRt inttRe férén of parenand le%taﬂtl@lm plivecdiasterésmerdandin the
the CO group depicted in fornmula |. In case the

form qﬂ imixiEge PHEYX aneare gipsiersosmarg in ﬁ"ﬁemmﬁélq inventipn also

compfHAEAPE Ty ST BT GRS PG 5B o an
substa:ntaﬂwphre fomhandm ﬂf@hsmtofcml,xtwestdﬁd)e cigrisdmehaba the trans
resent. in osition, or the rese
isomefiseal [2sies. Sislirans Fagnerisi sagiaceuhh Sistigl cypiomans rings
[ [ 3
an 58 1 05 i e 1, a1 prparto
of deideatﬂegeQdeemnf(ﬂ@jredn cah\be carried out by resolution of a mixture

009/ 095162PCT/ EP2Q09/ 000280 , 2
accordi3g 40 GHSUEAT MPEPE: g FARRS oL SBIP BR BRIy alization.

or by M@@?&brédbh%ﬁﬁbaIHP@rhlfdrﬁﬂstaHihg%tﬁn 80Rd [FEthe s?htﬂéﬁs or by
i nvention the nurmber u is chosen romO and 1,

stereogpalechive reagiioasneptionallys befireemsepayation of gtereocisamers a

derivaf 28 Eaf PRIP AT byt Tt s QT8 R BldthE B R Rismers can
be carfiedI2 at fstesrRGERITthe Corpoundtdiehe farehulan obat théestage @f an
or different. In one enbodinent of the invention RL is

intermedigte in theoeeyres ofe synthesisnjhe ixgntion-atsg comprises alind

enbodi nent from
tauto :%‘F%%qggﬁk%kanﬁbgrscﬁ@%@h@% ! al kyl -, in anot her
enbodi nent from (Cl C4) -al kyl and H2ZN- CO- (CL

10C4) -al k d t of th '
Physn{9gpg@2ﬁcg¢magl rof tﬁg%ohwrg%ﬁndg of the folrrr}l\ﬁ a ‘ IaPenm parltlcular

salts with a nontoxic salt component and preferably are pharmaceutically utilizable
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enbodi ment Rl is (Cl1-C4)-al kyl, in another enbodi nent

R1 i s hydroxy-(Cl-C4)-al kyl-, in another enbodi nent Rl
WO 200pRH§ED- ( CL- C4) - al kyl -. R1 i s preferabl yPEHBEB®A9/000280

from hydrogen and (Cl-C6)-al kyl-O-00-, nore preferably

15f rom hydrogen and (Cl-C4)¢gal kyl -O-00-. In one

enbodi nent of the invention, Rl is hydrogen. In one

enbodi ment of the invention, R2 is chosen from phenyl

it ?ﬁd het ero{e\ %’L wher ei n heteroaa‘!]ty is ch (%se% mt b
salts. PPy, GARSONER iatdangof aldagls Sl Gamponshts Ryghpats can be
forme@%ﬁ’@?ﬂﬂn%@tfrcfrﬁ @Bhfﬂ%ﬁmﬂ% oiise FehRNe R WHich\b&rtaiman acidic group,

heteroaryl 'is t hi ophenyl, which are all optionally

for examplet & cathaxyhie aciddgreapdHO-GO-4 06 arrifosithacid gseup GflOran)z )
and ndy G b Sn sy BN Ml ekl BRIE:CHE, forezpmpe. ke

metal &Qﬁ@bhhd@@?%ll@“ﬁé%rﬂﬁﬂ@t&@b nds such as sodium hydroxide,

(C1-C4)-al kyl, (C1-CA4) - al ky qu hydr oxy and
potassiyarty. rexigees JHN €3, OHGWo%rrS IU@Jbgirwmr Oopategor ammonia,

organf | g S4Bl 9850 s of

compdéums dffithe Sornsulatl Nﬁﬂt lsases for shibpteparatich gf themaﬁ% arerin lgeneral
present on carbon atons i nga{r%[ BOSI tions a

carne%gg(,gcwrgwgrt@%gqmg(y RIP6S @ pRlueRy or ? (Sn account of
the ph?ﬁfoﬁfg‘?@élﬂnp%t%ﬂﬂﬁal &ggfﬁﬂﬁ rﬂvgn%us s%'its‘%%%ml@grddﬁ)s are in

ase of a nonosubstitute yl' group
many capeeseditim gpomlum hmaginesuin oenalcwn sblts pr agemonium salts

w5 A5 PR BRSO B o B npounc
of the $otRfulA Y Wﬁc@ﬁlﬁwpﬁ bRsRS g8t pﬂo‘ﬁorﬁéléb!é‘ 9Fk§up7— f@rnélxaﬁnp@ran amino
positions 2 and 4, or positions 2 and 5, Fg%su t1ons

grOUpzthardja&cyoloqﬂwet noiaty Slepiated in ormpitss| i mumg aadnygrogen, or

TR R S R e -

be prelsBAt mubBetfoird S tiseit aC|aradd®l¢zﬁ1 §aI£§W|tlﬁllpﬁy§|@Ibdit§all§r a:dc@pmble
such as 3-chl oro-2, 6-di neth pheny 3-fluoro-

acids, dphexappletesait with hyﬁirngp. g%llpngg; I@ydgog@p RyPMisies ,p}:psghonc acid,
sulfurlg a‘ém %fcgflé &’du BFRZ? c%‘it?%eth%h?gyllf?mé %Eloe?qgme%'eshﬁomc acid,

rou rs | uor
which &mdéneraﬂichh bei meparuﬂj immftjnb coﬁinmmdssmﬂthel émmwahlbqheactlon
.. can, resent in th are prefer% é/ chosen .
with ap agid waé)é@gﬁnt ercilueny _agpok ing tqﬁustgﬂr)ar}épm s. As usual, in
partlcéﬁlm%la c.%l(s@flf Sigooéﬁﬁ‘@ﬂﬁn %%g% of a@éénm&frﬁf tf‘cfrf’lQinYngf f8Tbr more

O and
basic gmp@mnprtaﬂm@ sal} thEaratiooaf| the Isgaltmoefmrwmltsycam deviate upward

or dowqr%?nmrg e g{l éﬁi@{n‘fgyi ?%r}d C%gla%%% %ﬁ%} rano 1:7%r%:2 in the
case df@ﬂe %b‘ @c‘ld‘iﬁén shRbf chﬁ.lrfd @Flhé%ﬁh@lb'l%ntélhirh@rdr{éeor two

, wherein in one enbodi ment of the invention
basic gmpama;h a@nmq;@!em anithsand vamndependingeor theuapmiedcegnditions.

The pfgf @R oR fobrges BTt cifirBing B8 SlodPidip in 2 non-
stoichioRTEtAE Matis dridua indkcatiopsthiat aih edidaddition b4k of a compound of the
substituents conpri si r:)gqthe group trifluoromethyl such

formulad aorgains aagcid miwof mgiar @mopRY fyeexaeplgdaigo;ailows for a
lower ?éﬁ@hle §{no‘?fnt %\"Q&H'lmﬁé"bﬁtdlﬂe@g tbe@x%(ﬂg,ei(a?out 1.8 ar about

1S CO unsubst’i tute
2.1 mélroitdoRt permbndoﬁmrhpoﬂnd béthe formula I. If compounds of the formula |
simultaneously contain an acidic and a basic group in the molecule, the invention

also includes internal salts (betaines, zwitterions) in addition to the salt forms
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i nvention the alkyl groups in substituents in the
group R2 are not substituted by fluorine and in this

WO 200089516hbodi nent the said al kyl thus means PCT/EP2009/000280
unsubstituted al kyl. Specific groups in addition to
the afore-nentioned specifiq groups, which can
represent the group R2 and from which, or from any
subgroup of which, R2 in the 20conpounds of the

menti{noécﬂﬁlg\aq ér&%gat 'BH@H{}P” a%ochﬂng;%rgsd E%Wsl of tih'eec'ompounds of the

formuld IfWHieh OD@(EHQJ%\Q of Iéwfdﬂy@fdl’ogﬂbﬁl%lera&ht@h s ﬁopﬁleébﬂy suitable for
3-chl or o- phenyl , 4- | oro-p yl, 2-nme

use ag a-qf@rmﬁpeutg;a@m{;are@waple QM@]V@@QIate&-fﬁé@h@mw@% egagtions or

for theggr&p%y%tlc%h%frzgne\}s@og.@?&éécﬁgﬁ&héla@p%ﬁe%pwe [?M erﬂfirfzns of anion

exchaﬁgénﬂr lRaxyn RRERAhge. A §ul§|jlef:{ gfothe-prsemt mventlon also are solvates of
4-di f I uor o- phenyl 5- 25di fl uor o- ghen

the cognppumdﬂ qjéh@fqmgﬂwl ang theld,salt@bcﬁl.@hmfe rates and adducts with

alcohtgs ikg( hI d Hg%:m p%n’téul(?‘ii &ﬁk}%%&pﬁé\w&ceptable solvates, as

well aQ abtive nfdt@b@lrt@@ efigbmpdudds df tHe fmrmumbanydi prodrugs of the

3, 5-di chl gro- phenyl, 2-chl oro-3-fl uoro-phenyl, .
compaund§ ertbeiowwarlom&gmpowd&wa&cs B VI Q, 1. riymé\?yre,ssar"v

enyl ,
oSSR REN it n O ot
phammcoldgncrailyzdhk/e coaigrhawig| of tHe mmmlm fabexample compounds which
are cogvgrtag rﬁ%ﬁ%%hgwproq&s%?rgs ﬁfQHJR%ungEéﬁﬁe formula |I. Examples of
such ﬁo@rtgj m;%lﬁf&g in whi€h @n"%yﬁrtbbléhﬁﬂﬁ en atom, for example the
met hyl - phenyl, 3 5-di met'hyl - phe

nitrogen Aitan manymmuhhygropp (R]ylln the cﬂlaamxdqalh@mehmm@wa@nlcted in

formu%ddgl%%éé i% %}"%ﬁ?%ﬁgf%’é@ﬁﬁ ?EM? O-CO- group or an acyl group such
as an E|K1~yﬂ0@ ﬁgrﬁﬂbhﬁdr eRBATYE, andt Muuofas-b"edmééwerw?ﬁﬁtd a carbamate

| uor o- nethyl-phenyl 3-fluoro- 5-nethyl-pheny
group £r ANASAEITREPhYT CYRBAYNGS mwh%r%cafbmlr@amﬁrgéﬁym has been
egené%dw uor o- 2- met hyl - phenyl, 2-chl oro- 3-net hyl - phenyl ,
chl or o- 4- net hyl - phenyl, 2-chl or o-5- nethyl-phenyl,
2-chl or o- 6- nethyl phenyl , 3-chl oro- 2-net hyl - phenyl ,
3-ch| oro-

The grauprh & B eger@@!m %ﬁg.ﬁsn%@cwﬁﬂsor 5 i ?ﬁ/\' iﬁﬁhe@%ab'v from
0,S agmdcé{ﬁ”g%{ rf@l&*’*g{?—ﬁ@ rgnf@td?%%xy_ fih e f]ﬂﬁﬁ%ln}nﬁnt of the

mventbmth’ergmyp 6\ BHIHan[ﬂufn)@ an@-Sygn Iaomymn&mmdmamé of/the

. 3- thox 3- et h enyl ,
inventipn e aToup 2oty Pyartifen b Samait s oradhe i s Rafeny!
5- nethoxy 2 nethyl phenyl, 10f or exanple In one

enbodi nent of the invention, R3 is chosen from

If the tnesgrorps B cogeatheyiare (acgavajept (@yChlealkylegrpup, the said alkyl group

is pref]teet f agég&%%& ﬂg%ﬁxrﬁ) @Sr%n%aégnr@ haen&qug)gl ﬁnggedgétmct

carbo BESHIS andfomngtt Cgétr@imﬁm thierdarb 9 Btdre3afFying the groups R?, a
15cycl oal kyl , C7) - cycl oal kenyl and

cyclod@neamt%wmrwp azaindgie fing degigiedimiasmuia hand the group R
are b%%g%é?&%ghl‘éﬁllﬁé?ﬂ%ﬁeﬂ% QMCA ﬂ#ﬂ%ﬁé’ rind TRBY citihikane
ring in(tﬁéo@ﬁipmmdlsaﬁltk@f formpiiamyn gem@kah&iaarmrwbne on meore t{(Be4C,4)-alkyl
enbodi nent from (C3- C7) - cycl oal )X and
groups,digr emmelﬁc%%ﬁw ree.qﬁf%wtnﬁm GFRHRS: ABA{CTNGRT(TBere, for
r
examiiE ey ugnbtee of enyfﬁ'%” © RS ooy (e cfdoalkane ring i
optionally substltuted as indicated and cycl oal kyl
preferably is (C5-C7)- cycloal kyl, nore preferably
(C5-C6) -cycl oal kyl, for exanple cycl ohexyl,
cycl oal kenyl preferably is (C5-C6)-cycl oal kenyl, for
exanple cyclohexenyl and heteroaryl preferably is
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WD 2009/ 095162PCT/ EP2009/ 000280 23 positions 2 and 4,

or positions 2 and 5, or positions 2 and 6, or
Weawoodans 3 and 4, or positions 3 and 5. The PCT/EP2009/000280

substituents which can be present in a cycloal kyl or

cycl oal kenyl group represenigng R3 are preferably

chosen from fluorine, nethyl and hydroxy, for exanple

fron1f|uor|ne and nethyl In one enbodi nent of the

stituents cycl aal kyl. or
a oyoIROPaRP EIRIPORBR LY LERE oh v R ReTa, b et an ai be
unsub§fi@1ttélfbr stibsLERMy 8kyk A%d/bPHEOHNDAs irtdiéatet Or dne eAtbodiment
cycl oal kenyl group represent| ng R3 is unsubstituted.
of the Tverdiobdbe sasheyclowkane dag ive Qyclopsopanariag priety ran be

unsub&ﬁ{yi%(ﬂ%f ¥l&lpﬁq gfé@g@ﬁgfkygﬁ%gfﬁ%ﬁﬁ% adl ndlgétgﬁeiré‘btr}’ this

embodﬂ‘iﬁfb’rﬂ%ﬂé @i\ra@)t&}k@al)-alk | group is an ethane-1,2-diyl group (1,2-ethylene
NH- (C ) - al kyl -, 10hydr oxy,

group) ‘@b)c.has k;:sﬁ&tltutgdjebs(gbqtmted;@y qik]dyandpjor fluoririe as( %dlcated

Prefer%ag%/_t%g@a éﬁ{ (C%&ﬁ&? E@)lg_r ;5 > 8%‘2 -%5-) ,alkyl group, more preferably a

(Cg-C‘ﬁ@ﬁk)ﬂJ@)‘o@ Mt eﬁén@l))ll‘eka @wdalkylagroup nior eneperfbedahent dfrtbainvention,
, (Cl-C6
the gr@gﬂso %4;:gp[39§e@}rpahwpggp@nd fluq{m &@notp@iembodlment from

I
hydro% %ﬂ%éét%aléfo\y%)egﬁ{ cyan%f(ogggﬁl) a(\:r% ||g§fe§9ndent of each
other and tan el idehticahanalifteyent, of @1 alCf)ess épbpdinidntd rtbe(ywo groups R?

togeth%r) aLe Mirlyqlgm g?q-(;gpﬁglgrgﬁé;mml%gwgpgggﬁr% 3f tﬁe n¥venQ|oh the
group§ ﬁa a(Fé)ldéHtl‘%'I or Bbﬁérr &roﬁﬁécﬁ@ée@\‘rhﬁi h)erogéﬁ and fluorine, in

- al kyl - , especially
anothwﬁhbodiUh%tftheyrar@ldeg@nal zgrwldﬂe)'ermg@ups chosen from hydrogen

and (é C%:o%gyllp'rbgp?@ﬁr ﬁgr%ooéf:rﬁ Eﬁéltﬁégg{veaqqgﬁ;\scﬁé%@é lﬁ\élarg identical

d ok SerHOmyrbgéh (UbriRR)ard (O/LED-alkyl, br 018 R* togeth
::e:é CoR L and & IR S et

INale@dC@@)a alkwgrouméﬂ enﬁthen em’cpd@ﬁsatwfn@ﬁtmwntt%the groups
R? bofhné’ é)d%%%r?é[ m%opgfo?%gﬁ:\;@ ng?rtd&% lée&'i(lélgn'fl (@0eyhikyl group.
Ina funm@u eatbddinedt of theuheémtiar, ¢lke gsowseR?)boimmre Hydrogémé.e. the

an as, an, exanpl e of substijfuenis c alnln
grOUPfQ(Boq}sé.rﬁer%s%@flgttn%@60%9 %}F the BEpun,GEe P dE At alkyl Goup

[ifluoromethyl such as CF3
repres‘ét%ggpfﬁ? %%Eé%ﬁly%%%@g&s may be included in each
25l i st of substituents in addition to substituents

i the G537y SRR THREN HebRIAEh Voo ool g BBRLERE pwo, three or
four, rﬁyﬁé%ﬂe?éraary%ﬁé] tvBorah D pBRticl f&‘efér‘ébﬁ}d)r‘iélb?ﬂu@}folr

luorine and in this latter embodi nent the said al
examplhumeneﬁﬂ’@ giesips R which @ralindapendenbekeastholiierand s be

dentical SeaHeiel. B oBhedakpbole & bR B e R BEPT e &'
denotatiths ¢Braptisedby tﬁ@daﬂmubﬁﬁndlwﬁg $ydhdgen, @ad dleotheegilps R
in a phenyl or heteroar group representing R30 , are

are hyglregesh [n 05m emaPegEeNt Bf %msn jon,rihgroups R Aee hydrogen and the
ciaza SN R OB TRIAURL PGS BRbledpSfg Hofnbppsrazie
ring 0|91 GLmazN@riéJﬁ‘ﬁg oawmd gawsilae@m@owmmmed the group R

or from sub rou
butis Behﬁ'&ﬁﬁ@éteéfbytﬂz)s% g&“lf ??f Q“aﬁwén@‘?lﬂﬂﬁ %d’éh'Ch are
dlﬁeregxf/r:o?rpﬁg&r?bgﬁe?@ érégeg;c/ f SIHPESQQQ% gfﬂfé dBgAtyctoalkane
4-f| uoro-cycl ohexyl, 4-nmethyl-cycl ohexyl, 2-
hydroxy-cyclopentyl, 3- hydroxy-cycl opentyl,
2- hydr oxy-cycl ohexyl, 3-hydroxy- 5cycl ohexyl,
4- hydr oxy-cycl ohexyl , 2-hydroxy-cycl oheptyl,
3- hydr oxy-cycl oheptyl, 4- hydroxy-cycl oheptyl,
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phenyl, 2-nmethoxy-phenyl, 3-nethoxy-phenyl,

4- met hoxy- phenyl , 2-(2- nethoxyet hoxy) - phenyl,
WwW@2q0209dbhoxyet hoxy) - phenyl , PCT/EP2009/000280

4- (2- met hoxyet hoxy) - phenyl ,

2- ( 3- met hoxypr opoxy) - phenyl4g

3- ( 3- net hoxypr opoxy) - phenyl , 4-(3-net hoxypr opoxy) -

phenyl , thiophen-2-yl, thiophen-3-yl, yr|d|n 2- yI

moiety, Br%ygi%ireyhedf%r | drignccf'rg%vrﬁ gk %B%)?rrngf%io% Op)le andduitable as
a subgz‘rohm#r QWWa'c@Uﬁcal%cYbe cOMPYUMIX Y B Iemrrbdrmréht gf_ the

4- met hoxy- pyridin-3-yl, 5-nethoxy-pyridin-3-yl

inventiost (6o xys) mlkylPngraups reprasgatiog R aie neli pendsgd t?(/) carbon atoms in

the dréq%?lhg% gi’;ﬁgg#%ﬁt%i: in f%@ﬁﬁrg]%%%t%%%& to a ring nitrogen
atom. Pyéfetably enlysom¥ of 8o, trer eksmpré ol onig) of Y §upstREEe (@4-Cy)-
any of positions 4 and/ or and/or 6 and/or 7 in the
alkyt-®- menbered ring of the azai ndoI e noiety depicted in
formula I, provided that the ring atomin the
respective position is a carbon atom In case the
In oneremgedrmemfof theeinvehtidn theegtaugsR iase Ichesen fram Bydralgen, (C4-C,)-
car bon

alkyl, Rk et A erCebalgt Ol Goliln sthery i -Ga-alkyk, (Cr-
Ca)- all@?rd—$ VQB%CHA%R'“ N 16, ﬁrﬁ‘%nbﬁ%‘?%‘iﬁb%ﬁn&hﬁﬁ%ﬁw hydrogen,

nd Y4 are CH groups I'n case e nu

(C1-Ci)=alky), Wdroxy-(@ -Ca)-blixyl- apbemnyli(61ihdialkybrandi R SNHE Qi@ Hz.-, in

anoth%%r@?%ﬁf%?“ ok Pt T LAY TP Coraikyls apd R™-NH-
CO-CHAY, ianbhie? eﬁ‘tﬁfofiﬂrhéht ﬁ'oﬂ‘r Wdr@ageh N 0E,)eRAHNEMdreky-(C ;-

the i nventi on the nunbe I n anot her enbpdi nent

C4)-alkyhe imanoiber emhodiment fgorrhloyci:rogem i (Guelpt)-allayliandpR e R £ O-

Cuba e EP SRS RGE o il g o1 o SR o

embodlhté'hﬁroﬁmi&ébeméfw' R!- W@m%@lmﬁé}erméﬂ)droups R are
Cl 04} Cl-&4) - al ky hydr o

mdepe(r@en@gp egq:tkythqr;andr%} )rdqr@catgr)drg‘epgntqmd phenyl is optionally

substr@%&%ﬁ@%%gﬁ%@%t %gthe iRHI6h She offfe groups R is

chosedlfr(o(nﬁl(llf;(})l);)-alklyy()}w—cm-i%)andl RYNHICO-B0HEOanGlin particular is R'-
NH- Cogigl-lzg-l ;@i\p_aﬁg’zt@r gr(()@j_ns@)ar%mygrogq,q_ é:‘(;ogps Rcréh[ic%re different

S
from h?m‘drgen %IQJ% e'B"epbrd'r'@érogtgl ayr(ﬁrné#hgtﬁ%%thn@ |9Qhe d"giﬂ‘cggloaﬁ(%ﬁe ring
deprctegtm ﬁ)rmacll. IM)asaIt\Ivylor more groups R are present whrch are different

from h&&r@g%zl Ryfn argﬂi) ‘ﬂ}o&q@ @eitt&erk der 8r fxo guc]:h groups R which

are drffé?én@ﬁorngg{b%% (Iﬁ)cagé)théldié’iac‘}cloalkane ring depicted in formula | is

a prpedazqrqe{;rrngxp)arramgwr)e\g(qu &vyhrgh kg differentfom hydrogen, this group R

can be Exf)ssﬁk l%ﬁ“ﬁ%%‘&?'ﬁﬁ tt@ﬁs“tﬁr&rﬁ%%q&o ﬂB 6’69 nitrogen

atom WRibR' banded Y@t Coagrtduptd ttrédmﬁ edrﬂrtﬂ@ I Mnfoag@nthe
, hal ogen, (Cl-C4)-al ky r.oxy - - al kyl -
diazagyclpa d]mg,qie@ct@@ m@gmgéklys a prﬁer@,zrﬂ@ynng carrying two groups R

which F%b@)re%l fL&Tt hgﬁ{@f‘?’ﬁ?é%lﬁ@@p&% K%h boli?Be'present in the 2-

posrtromlg: ?ﬂﬁciéley%al(rﬁﬁetﬁébe piéswht i theds- bbﬁltreﬁ‘Aor thkelydanNbe present in
posrtropgl?. @% 32pk pq@p% ) andt%}qgon %os@ng@)andaﬁko,q ingrog#ions 3 and

5, wrt%@gemoqg% {rngglﬁgg% %’t&ﬂ'vﬁﬁr&ﬂ( iPBSARR thelEO@Group depicted in

hydr oxy, (Cl- C4) - al kyl - 0- (C1l- C4) - al kyl - 0-,

(C1l-4)-al kyl -00-0-, (Cl- C4)-alkyl-N H 00-0-,
(Cl-C4)-al kyl -0 00- and H2N-00-, especially preferably
from 15hal ogen, (Cl-C4)-al kyl,

hydr oxy, (Cl- C4) - al kyl - 0- (C1l- C4) - al kyl - 0-,
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20 (Cl-A4)-alkyl-0-(CG-C4)-alkyl-0-, (C1
-C4)-alkyl-COO, (G-C4)-al kyl -NH+00-0-, (C1-

wW@2009494g2 - O- 00-, HO- 00- (Cl -C4)-al kyl -0, PCT/EP2009/000280
(C1-A4)-al kyl -0 00- (C1-C4) -al kyl -0- and H2N- 00-,
preferably from hal ogen, (@ C4)-al kyl, hydroxy, (Cl
-C4)-alkyl-0O, (C1-C4)- alkyl -O-(Cl-C4)-aI kyl - 0-,
(CL-A4) - al kyl - G- 00- and H2N- 00-, wherein all

bs bl tuents R4 are ependent of ag ot her nd can

formuld, Whgre (recdseoof g ? drouPs R Raet ODBE LGN RERrSEht in

each [Sdtﬁildm\!ﬁﬁrﬁ@?nbcﬁiﬁrﬁe‘hlt 6hﬂi€iﬁvé§1@éﬂl tk}ﬂall AG®ber u is chosen from 0
a en a
and 1 hp@r@kf}er(qmgm;n@tkzlsc osen from 1 an)é 2, in another embodiment u is

0, in a&%%t%cﬁ%ﬁ&pg%y ﬁ%ﬂéhgf’ éwboaméw is é%ﬁgf@n all numbers

u are |ﬁ|6§p.éi4%elﬂ|dﬂéacﬂ dtﬁ‘éré}ﬁi cah lbelidonticdtier aifdrént. C4) -
al Kyl - 0-,
(Cl- C4) - al kyl - O 00- (Cl- C4) - al kyl - 0-, (C1- C4) - al kyl -

In one%ﬁ%a%ﬁ@?%fﬁ%eﬁt{gﬁ( R'$ %en%erz E?Bﬁf &g é&?lﬁgloﬁg?roxy-(a -C4)-

alkyl- dil)cr:cgﬂi I-QC4NyCO€((lE’Jql Cé}%lkll- Ié%lan@|trl;<erlembodlment cf)rom §C1 -C4)-alkyl and
nydroRys{C ek KAkt BRIt Rp UG sk t-Celrdlkgl BdHaNaG Oy (C -

Cy)-al yomggb%bd%%t Gﬁir]eaihk%hm hefyhy(g e%%@h%
embodide0 69 /usgtswzperkmzmenetr@m@mcmepm iis bydmolxy-(C1 C4) aIkyI-

ot e S

particularly preferably from hal ogen, (Cl-C4)-alkyl,
hydroxy and (C,-C4)-al kyl -O, wherein all substituents
®is prefarably ploegamiont hysfmga@ Bndt(RerCaxmiky-&hr OS2, miwatretgrably

iffe r I 10
from h§ieient ekt COP AR EHT B ngh BRBRAITE A 0B ifsntign B is
hydrodeifli cated. Preferably, not nore than two of the

substituents R4 are NO2. In one enbodi nent of the
i nvention, the nunber n is chosen from1l, 2 and 3,
20
In one@rﬁé&ﬁlﬁ@r‘%f of Eﬁ%ﬂg&{egﬁ% %o ?%Q{é?&é F’B{ﬁlgh%r% agBREfoaryl
whereuinsterdarging cRéses fmmaﬂaophenyl tthmzoty’rpodrpimdofyl tihanother

embodiiab 18 haEy HOC ReILHENheren S eAy BIBISRNABRL Which are
all optfohgny QMsgﬂtufé@ & indf@add QHe%n%tWété%HSH‘ﬁné?ﬂ HheE mveﬁﬂoHeRZO is

he conpounds of the fornula I, preferably
phenybwblchns mosalllg/ssubanlmted b4 e domoes adqﬂtleabwedlfferent

substifiaRR (qSeD fromdialdarh A ko dC A Rk

S(O)mﬂ Mﬁ%kyaémyéhd @eﬁTHBIVQﬁé PUNBerDf %D b{XeeAtRinHSstituted
y, 1S an oxygen atom i.e. is chosen from
group ﬁydﬁoe@e (t@e, thrge or four, more preferably one two or three, for example

one orctév %Jasﬁ}/u% %@&ﬁﬁ% tﬁ?edydroﬁijﬁ@an%é‘E es%nt on carbon

atomsGr@an%bsﬁidﬁ}s'as()n(i@ét@éb@}éwith Qespect to substituted phenyl and
C3- C7) - cycl oal kE/ -CvH2,-0- (G -&4) al kyl - O,
heterogné,qu)ums l(n(gengf;a dihks| f.oa)_example in'the case of a monosubstituted

pheny@?hﬁéﬁgpﬁl gﬂizﬁ?ﬁf@%hg{é&‘;‘/ IC?B-b,e present in the 2-position, the 3-

positio@rihe @cpositon adridyin-the ,case of a dlsubstltuted phenyl group the

substits.lgé_ Crg%rk&le %se(r)tt%gp %ﬁy%b rcposmons 2 angO (or positions 2
K
and 5’%':%0%@0&@6%59@'%%‘) Clsilléc7) cycl oaI yl lﬁ%)sH%\?nﬂll—sL %kec\)mse 2

mhereln such substituents are independent of each

ot her and can be identical or different and wherein
all phenyl and heteroaryl groups can independently of
each other be substituted as indicated. Preferably,
such substituents are chosen from hydroxy,

[ ~A ~ AN\
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particularly preferably are chosen from
hydr oxy, (Cl1- C4) - al kyl -0-(Cl1- 4)-al kyl-0- and
W RwWaPPs12 ( Cl- C4) - al kyl -0-, especi al ly pref er abCTEP2009900280
hydroxy, (Cl- WD 2009/095162PCT/ EP2009/ 000280 27
C4) -al kyl -0- and (G -C4)-algqyl -0- (C1-C4) -al kyl -0-,
nore especially preferably from hydroxy and
(Cl-C4) -al koxy. In one enbodi nent, such substituents

trisubﬂ@@ﬁe@@senif LoUp %ﬁfgé?ex%ing(&g" can c),arry h1ye su%s’tltuents in any

posmdr@lar%%aﬁblé}d ll{(d%és 3ldn¥dro®,6-dimethyl-phenyl, 3-fluoro-2,6-
a

dlmettwl(p(r@nyt;b}dap[qffi)fmq@ﬁ. m}hy&plagenylcpr 2-chloro-3-fluoro-6-methyl-

pheny!_%ro%zér%épgﬁ %é%é* ?&ie%x grgf.lwfls%bstltuted by fluorine and/or

chlorldé?éh@%étﬁ?l Thi-subistituebts which-éah b@bke/éer% trfé m@ R2°
kyl - NH 00- O- c;‘|;)‘referablyfrom

preferbigi)chabRpIfia NAIGGENHS - Cal UL 40 - BIY-Gh (G- Bi)-61ky1-S O

Kk
and c% Gjr? %Hre%rgglg/é%‘&%Q%% yl%b 8% E)g[k'él ;Eogiq(‘r‘w and g:‘ C4)-
alkyl- Sﬂg)h,&@e(rﬁililﬂﬁ?y gadf&ﬁgygfron‘galggen e(lf&plebléadkylrm mﬁd(rls)xalkyl O-,
more éﬁih@@}l&?grg{gré@émm @f?c_@%n_é%@%:by alkyl, for example from
chlorirﬁ,sN;ugﬁgé%%vg%g@_l,%lﬁrgh |8péﬂé l_%ﬁ%('())ﬁf %nt&f?ﬁg rlﬁh%rﬁflowtﬁg‘glkyl
group$ @ sﬂb@tnmmlin DeOQrauUp R&Qambdx;ahs@bstntu@d@rpwblsmnuea|b|y30ne or

more Migfie.idnts S R an sRamals. i sihtidents contaipigg Haofine!

substltd?é’dfﬂﬁ(@ﬁ‘%ﬁé sGBsﬁﬁéHtsoéd?ﬁﬁnﬁﬁg terdip irfl@BEdredihyPSuch as CF
ferént. |If besides such substituents bonded via an

itself, ny@fpfaﬁﬁﬁﬁf- mayhee indudedi eachdliat of Rabstituepisdpaadition to

substifeh B A rioafluft By ap0Y ot HESGH T oLine
inventihomeralkyl g dsd posubstingertEin tt@élgroeblﬂ%" arafmet guBstﬁlJted by

such further substituents are i ndependent of each
fluoringtanst indhig latier e@bpdinentdhe sgid alkyktBps meansunsubstituted alkyl.

Specﬁf‘@%‘aﬁ@n%ddﬁi‘&ﬁ talfﬁg a%’rké%bhfi'&'fgd %e%ﬁ@ﬂ?c&?\é' @hith can

I ng car

represlens trte gmbu'{» R em’df fdtom wlglcha%murrr:l anyZQ.nhgmth«uﬁ V\thCH R34 in the
t he or I C ont al Ns. on
Comp l]%g?r"ﬂgé ' can?esamqw u&wdc%ahermﬂ éEé?H’PSBWt%d phenyl,

2-fluoro- ﬂ%ﬁy@ré)gﬂgf;g gﬂéﬁﬁ JP%?F% Pﬂeﬁyloﬁ oﬂfb?rbfﬁr@hlyis ?Ehloro ghenyl 4-

ositlion t he' azal nd

chloroqﬁ‘rqm’cyurﬂalnmihylme‘nqt (utadyl), 3Mne¢lhylfpdnanal (m tolyb), 4 methyl phenyl

(p-tolyfy B R, bRt Rhats fraha ety AR GaRh SRS

metho&%h@n?f 4pfﬂétﬂdx9 éhyfli@37d|ﬂliorﬁg>‘-'rletriypr254a'éhﬂmﬁ|o$h%hyl 2,5-

positions EOSI t1ons

dlfluoraﬂerﬁkYbIZefiﬁlfhg:romhe@u Setridiftuone-pheny, Bifedifiiephenyl, 2,3-

dichiofeinGIEE #RaEnBLo RhERHER - HEN IS BRI AR ROIAR DR, 3.4-

dlCthfU &M, B5- dlblﬂler&ﬁhéﬁw Athidrok 3 lpo®- plh@ﬁyl42thd®©Sﬂ-ﬂu@’@-
or in 30 positions 4 and 5 and the other ri

n
PhGHth%ﬁ'ﬂof%5ﬁl§'9FQ1P6ﬁ§W42 chlorg-Gnfiioro-phaeny). wm%ee?gﬂla@r@n@henyl
3-chioltadfty phefiph, SreHTBIs 5 Mot SBn Y Aick lo.d Mo eamRat], F chioro-
—fluorﬁ4phélw1 eﬁ—nhbr@/Zsﬂlthﬂjhwm 2, Rélimethyl-plenyl, 2,4- dlmethyIE)phenyl,
5162 EP2009/ 000280 28 present o ¥ car pon
2,5-diReHsPPRTYo 2 & At vlorph%é.?fr‘zsﬁm@ﬂa{? PENYoS: 3 ABReth-phenyl,
ngl t -
2 fluog gty 2“’9“4”;“ R g PRE Y, 2ol e et B 2
of the inventi on the conmpounds of the formula I
contain zero, one or two substituents R4 wherein the
substituents R4 are present on ring carbon 5atons in

position 4 or position 7 or in positions 4 and 7 and
the other ring carbon atonms in positions 4, 5, 6 and 7
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of the formula | contain zero, one or two substituents
R4 wherein the substituents R4 are present ring carbon
WO p00p©%ilsl on 5 or position 7 or in positions SPEREPZ09/000280

and the other ring carbon atons in positions 4, 5, 6

and 7 carry hydrogen atons.pd n anot her enbodi ment of

the invention, the conpounds of the fornmula |I contain
zero, one or 15 two substituents R4 wherein the

nt s

fluoro BEBRIMARTE g} TGS A raiAnay” o Qo7 HN e luoro-
5- methylrrgwéi@l bpﬂuérﬂeﬁlﬂ%thyl%ﬁ?erfyl Aﬁﬂu@r@Bﬁ'ne?th?fif)lﬁé/n)n)/SUfIQG%’-Z-

at ons. one enbodi nment the invention the group Y1

methyi-ghenyly ag:éwlprarﬁ}maibylgarmmt 2vghlova-4apethyl-pheayle2-chloro-5-

ey BB A PR 2081 2R ppbost o Horo4-

methy( pheiy! 8@htdrd. 2 mdteyirpHEnye)4- dﬁlbrd-atmémy@bhéhﬁ Bayheroa3-
e

la. I'n anot her enbodi nent of the invention t ar

methykpheaylnbtaniaser2-meihyltRhagyb A metoxyyd ety ahemd, 2-methoxy-4-

| fef
e B2l A FER A2y Tl et
2-metkyliphanyt, 3-oleth Gacd pyetheli- pl@én)de:B-invethoxy&SQﬁetHthenWHa
et SIS SRS, e L ertL ot SRS P

f i ical or different groups CH or CR40, i.e. the
orexé E‘Légund of the formula | is a 6- azaindole
(1H-pyrro| o[ 2, 3-c] pyridine) derivative of the fornula

in oneygnpadafiiitish e EHERHIRG. B8 sovan o5t rarCrst el fes-co)-
cyclodlﬂ#ﬂﬁ 'téﬁéh roﬁWd‘n@[ 8hd p%bﬁylpﬁw ShbtRer %dlrheﬁt fréMgC3-C7)-

npound fornmul a is a 7- 30azai ndol e

cycloanWlH-(@nyx)’rQy[CBJaﬂieb‘]yﬂJ?nd anhe@yl ireanother embsidimast fromnitlssCr)-

cycloay. e AT al detafif oo fiarh Bindteh ehiifogpgnt from
(C3-C»-C?/CM@|@®Q@5®§WEB€TK@2 Wn?ﬂ@ﬂ@ Befoaryl,linlahofRidRR

I n anot her enbodi nent of the invention the
embodigignd fiem (Fs-Enkcydeallylaphenyl and-hetigeranyl. in another embodiment

from (Cs-C;)-cycloalkyl and (Cs-C7)-cycloalkenyl, in another embodiment from (Cs-
Cy)-cycloalkyl and phenyl, wherein the cycloalkyl, cycloalkenyl, phenyl and heteroaryl
groups are all optionally substituted as indicated and cycloalkyl preferably is (Cs-C7)-
cycloalkyl, more preferably (Cs-Cg)-cycloalkyl, for example cyclohexyl, cycloalkenyl
preferably is (Cs-Cg)-cycloalkenyl, for example cyclohexenyl, and heteroaryl
preferably is chosen from thiophenyl and pyridinyl and more preferably is thiophenyl.
In another embodiment of the invention R*® is phenyl which is optionally substituted
as indicated. Preferably the number of substituents in a substituted group R* is one,
two, three or four, more preferably one, two or three, particularly preferably one or
two, for example one. The substituents in a substituted group R*® can be present on
carbon atoms in any positions as indicated above with respect to substituted
cycloalkyl, cycloalkenyl, phenyl and heteroaryl groups in general. For example, in the
case of a monosubstituted phenyl group representing R¥, the substituent can be
present in the 2-position, the 3-position or the 4-position, and in the case of a

disubstituted phenyl group the substituents can be present in positions 2 and 3, or
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of any two or three of the fornulae la, Ib, Ic and Id,
for exanple a conmpound of the fornmula la or of the

WO 2000109163 d, or a conpound of the formula | b oPCBHEP20A%000280
formula I c, or a conpound of the fornmula Ia or of the
formula Ic or of the fornulg Id. In other terns, in
these exenplary latter three enbodi nents one of the
groups Y1 and Y4 in 10fornula | is N and the other of

. Y1 [ d Y3 id i cal
posiiafr7 P Of PARIENER: B BraoPoRoTng DY 1118 RaPalgpe 3,3nd 4. o
posﬂm‘-H%OB 3Rd 50 Thersiwstdents wNichéart Bé pPedt ivh céicHneyl b8 as

as Y1 and Y4 ar e, |dent| cal or different groups CH
cycloadkemzkgmupowep@e@,erﬂmgtﬁﬁe ayequpteratly chesendroa fluarine,rmethy! and

nyetroxy. 5 et e SRR byl n it ppBRiafEH of e gton.

the suBQ@t&éﬁfﬁh@Eﬁféﬂ?ﬁQﬁ%ﬁmﬂ@réi]p’vlie?ﬁé%rﬁﬁiﬁa%rbl Hy@iroxy. In

depicted in for is a erazine ring and the

anoth%roembgﬁmtm of e fnyertira. 2 CV§|°a|k&’pr‘é\(ﬁ|@?|lS‘?”¥| I9E0YR FRRIEGENtING
%is Iuﬁsuf)%lt@l%%t H‘ﬁéﬁ?ﬁggﬂfeﬁw&lh h H}gbé BY@ggHt p| Ci{e?ﬁg?o@ﬂgteroaryl

l'azacyc ne'ring
groupfreprrésbatnhg R30 aarbqumfmra@y&hbeen Ifnomg haloggenh ¢C cGgpalkgll hgtiroxy-

(G0 B B RS, Ol B BN £t
hydro>Fy (C1 %Gl gb ddl“ RgdoLy (eald ] 'G‘Qé@F@4f5ﬂ‘<‘}l— —C%gCgMIﬁyI-O—,

|azo ane’'ring the’ ound’o

(Cs- Cd‘)mlkaHQOWHdC&GzM(WH@* (C1-Cepakkyl 3@)11 land gyane, nikie,

oot B0 R R, Bl AT I . -
Ce)-alwp?(%ﬁg\{g-%gg%@?—?Ik&l-@n-(C}—O@-dlk)}l@%d)lmAaWB%h&4
particularly preferably from halogen, (C1-Cg)-alkyl, (C1-C4)-alkyl-O-(C1-Cg)-alkyl-,
hydroxy, (C4-Cs)-alkyl-O- and (C4-Cs)-alkyl-O-(C4-Csg)-alkyl-O-, more particularly
preferably from halogen, (C1-Cg)-alkyl, hydroxy, (C1-Cg)-alkyl-O- and (C1-C4)-alkyl-O-
(C4-Cs)-alkyl-O-, especially preferably from halogen, (C1-Ce)-alkyl, (C1-Cg)-alkyl-O-
and (C4-Cy)-alkyl-O-(C1-Cg)-alkyl-O-, for example from halogen, (C1-Cg)-alkyl-O- and
(C1-C4)-alkyl-O-(C4-Cg)-alkyl-O- or from halogen, (C-Cs)-alkyl and (C4-Cs)-alkyl-O- or
from halogen and (C4-C4)-alkyl, wherein in one embodiment 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 trifluoromethyl such as CFj 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 alkyl. In one embodiment of the invention, a (C1-Cg)-alkyl group in a
substituent in R¥® is a (C-Ca)-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
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1-- RR 10lelf 1g In preferred conpounds of the
i nvention any one or nore structural elenents such as

WA IWPHO8] substituents and nunbers are defi neRICEHEP1009/000280
any of the preferred definitions of the elenents or in
any specified enbodi nent ampgy or can have one or nore
of the specific neanings which are nentioned as
exanpl es of elenments, wherein all

oSN A SR it o
formu%ﬂ%‘drf bé& cABSEH, 18cludé %yéloﬁéhtﬁ@yclﬁhe&ple c?él@ﬁéﬂfyl cyclopent-2-
i nvention. Also vvrthresloect to al erred

enyl, ayslahexrdrenyk cyelehept-Zrenyl, i4-flagro- Qm@hexyt érmeihyd-eyeiobexyl, 2

nyaron b ReBE T SRy Ry SR ARTGTOAT AYBlo Rk hlerony-

cycromsdr uhiey droky sy 6lbRakyl 22 hy deaedfadhebtsio Buaidesxyptyclohestll, 4-

are a subject of the present invention.
hydrmsr ﬁycrlgmrg/tyl 4 %@flrromrcve'ebeéxl 8 3-dimethyeyiciahexyb dptrdimasthyl-

cycloh%' gFg@eﬁrﬂ/d?ﬁéﬁgﬂ ‘fé}r qﬁgﬁy{rﬁﬁg{?i @ﬁ‘é ﬁfg”%%ﬁgﬂhﬁgd
phenyva ﬂur:]m -ofienyh3- ﬂudrd:rplhiérqﬂ saflnotdipheeyle? ahlatefihenyl, @ichloro-
e CO oun

phenyﬂéaﬁh'ﬁgogp @@egsbrpwwwaerr@s%yﬁmb@ avebTZ?e Wi Bhenyi, 3-
ety DO gl by L URSSEURAIT eyIRSTRIRI 4 pyiron-

phenvt, Iﬂemetlpmwsplmerwju Srardthome phpnyibnﬂfneﬂiiouy phemyl, 2h@-

metndiyiet bR, SETERsRe Btk HiAl, Sl inGava Nt ey
2-(3-ntfoRjcR60R)- dmfhyr W@Fﬁe‘ﬁﬁb)@fp?o@&y)%'yf (AR BRopoxy)-

di scl’'osed herein, i ndependently thereof whe t hey
phenyh thiopheniZoyle thieghen-Brydep\ristparl dpwidinGrylapyrdis ek, 2F c
sal t

nyeroffhatis il BrirRve et B Sl PEERTRD EaPblrcin-

3-yl, 2&ﬁéthd‘xyapwmﬁefyl M-ﬁﬁéthokﬁpﬁh@r%&?ﬁ‘5rmédCb)®l-;§WﬁirH\-)3 yIN6-

the formof this specific salt, and

methogm;pyrlerrb&yd;az hydr@e(uémnﬂm-é sé&-ba@@(ytmrd@bﬁ -yl,p&-mgthoxy-
ention in which any one
pyndrr%% e's O%?ppg'?%iﬂdt% F%'Irren ér e :Jlefr Ined als in g
preferred definitions, conpounds of the fornula | may

be menti d wherein ar e bo "

The syl e gah BeLoieRBBLA 11nd sAcbaralaryn a1y pF positigns 4
r

and/oF@ggeéHrﬁﬁ%rgé tz:;r‘rr]r SK-H 6’34\@1%2 é@ﬁﬁ g’F trﬁatﬁ 2§I@grﬁgf:erfysééﬁrcted
in fornawid | probidest thattheafinghatbnasm the nelspegmraapmrtrdrasfs aicarbon atom. In

e fr RESROHRR Ayl e A\ oo postons
4, 5, 6 AENOf Bk akaindBé g rvhehrdéhsrmargabsﬁtueﬂf Re0 @ér
m xture of stereoisoneric OlI’ITB | qlélrz%‘jf’atl 0, and

hydroggry stonh,dest. dae respestvg gatiips ¥aIY¥s Yt aresGH grnglps In case

the nu SRl s e BEE P Tn RESHRS 2, B BHRY Pt leciaindole

ring carfy Bydrogentdieing. Pteféfébl)ﬁQﬁ@rriumt%?frpOMecﬁub%trfU@ntiséo B0, 1 or
stereoi sonmeric fornms in any ratio, and the
2, morgrrefespblyi & ar 1yIn one embodiment of the invention the numbernis 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, (C1-Ca)-alkyl,
phenyl-(C-Cy4)-alkyl-, hydroxy-(C+-Cy)-alkyl-, (C1-C4)-alkyl-O-(C4-C4)-alkyl-, hydroxy,
(C1-C4)-alkyl-O-, hydroxy-(C1-C4)-alkyl-O-, (C1-C4)-alkyl-O-(C1-C4)-alkyl-O-, phenyl-O-
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acceptabl e salts thereof, and the physiologically

accept abl e sol vates of any of them wherein WO
WQop9NP862 62PCT/ EP2009/ 000280 32 A is chosen fPGHEDR2008000280

NCH3 and C(Ra) 2; Ra is chosen from hydrogen,

fluorine and nethyl, whereiyy the two groups Ra are

i ndependent of each other and can be identical or

different, or the two groups Ra 5together are a

Cr-Copinian d G LRyl G 0° HOEB GG alky-0-, (Cr-Ca-
a|ky|d@1®%).%!) dn@)?@i] C%érkyl éﬁo— &010 wl -NH- coo (}01 -Ca)-
alkyl- S@)m@@ G5 CM%QI-C@-I NoG@s andmx@nmm@rmeiqrably
from rladel (e P saf PUal Pl CREAMIS G UG -Cf-
hydroxy REQE § lkyq?@ ﬁydmdxy (CRt C%%nyl@e(c -CQ)a FIOOQB.DC4) -alkyl-O-,

Cl- o% al kyl - ©-00- an 8& cl oal kyI
pheny ak %'W'h@séﬂ((f:n&n) n@4héld<¥lr@ar(§41 Cy)mlts!‘i -C0-0-,

I
(Cr- Cﬁ%ﬁﬁﬂhiﬁﬁu Ei Cakp kLRI PRECH:, G1E4)-dRYH0E0-DhioN-
CO- ah€Ly8Ad; @éﬂﬁy?la?@le@étﬂyﬂdgyha[bggn (%1noC4) alkyl, hydroxy-(C4-Cy)-
X
alkyl-, UG A - Ga Ky oK (A Qe Py BEPREAGr Co)-alkyl-
I
O-, (C e} BIFCPRY %”%é'é‘ ROE Merh O[S EL a0 AT C-aliyIN-
(Cs- Cd)wlloﬂr@-o(C{rﬁh)aalkdb@lO (‘)al (Cr-Coh-dik@rNHEC OuDs tHOULE O S(C1-Cys)-
alkyl- G vand KaRLC DS Toars patf 17%@ér%¥é¥$vafﬁq‘}a%%q°ﬁx%acg3ﬂ> -alkyl,
hydroﬁn?cwm 161 me@J %g%amyl GL(@B&? gl@S‘(C‘iJ@%ﬁ(y@M@ (Cs-
from ha gen
Ca)- allges-(l‘{tix(lfaj@-al(@y-&) aﬂgydjﬂagp qr©1H2N3(§) a|e1spec:|@lly preferably from

nalogefl {6r-Ca R RO L Rl B (e RafGua-atkvt-0-,

(Cs- c@@myﬁ:@ mbkyrhd HQNEO@L -WikarefrftaH §h5MituentBW@fé1éd3péﬁﬂibnt of
) - al kyl (C1-CA4) - al kyl gdrox

each oth}a,g araqi @énbgndenml@x@f(emntmpdamwpm albp enyl groups are

mdepér}1 )08 féM 8%#%!? I&@hg% ltt]%g awdlce}tﬁdll)nﬂne embodiment

of the (rﬂenﬁébl Rl S:chgsen H@(r:\(i)ﬁa(o@enmrehkallkyﬁ)hydroxy (C4-Cy)-alkyl-O-,
Crc b Tt )l PR ) If@réfhﬁodc@ &)-alkyl-NH-CO-0-, (C:-
Ca)- augfkb |§®O @gﬁ%{%ﬁalﬁyg (:9 \Aﬂ??&o cé3 (C1-Ca)-alkyl-O- and

H2N- C@bptefemiy ﬁroRAhadogenn(dhp@x)ehihyl bydreay h(Cat(ﬁepalhyid)ﬁa(m Ca)-

s Qe S5, T R S0 Rk SABIGHER stbstnuents

R% aré’ 'ufcfe?fe?ﬂbnﬁoﬁé@éfpéthg"aﬁﬁ &'ﬂ“t% |dé'ﬁh§£l%}*dﬁﬁeﬂeﬁt CIHQ#\QJTher
from't hi ophenyl and oPYI ] di nyl mis chosen from

embodiment aﬁtjﬁ@mvanmmul?m a$ chesemiom halagen, (Cde@oralisylt pagnyl-(C:-
C)-al&AC By S (L ORN%LIRAN (BS-C Sy Gihc 2t falklf fdroxy, (Ci-Ca)-
alkyl-O-, hydroxy-(C1-C4)-alkyl-O-, (C4-C,4)-alkyl-O-(C-C4)-alkyl-O-, HO-CO-(C+-C,)-
alkyl-O-, (C1-C4)-alkyl-O-CO-(C1-C4)-alkyl-O-, (C1-C4)-alkyl-CO-O-, (C1-C4)-alkyl-NH-
CO-0- and (C4-C,)-alkyl-S(O)m-, preferably from halogen, (C1-Cs4)-alkyl, phenyl-(C1-
Cs4)-alkyl-, hydroxy, (C1-C4)-alkyl-O-, (C4-C4)-alkyl-O-(C4-C4)-alkyl-O-, HO-CO-(C1-
C,4)-alkyl-O- and (C4-Cy)-alkyl-S(O)-, more preferably from halogen, (C4-C4)-alkyt,
phenyl-(C1-C4)-alkyl-, hydroxy, (C4-C,)-alkyl-O- and HO-CO-(C+-C4)-alkyl-O-,
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Is chosen fromO, 1 and 2; pis 2 and g is chosen from

2 and 3; 1is chosen fromO, 1 and 2, wherein all
Wo0pesd6u are i ndependent of each ot her and cBEIT/BR2009/000280

identical or different; 1is chosen fromO, 1 and 2;

wherein all al kyl groups, igglependently of each other,

are optionally substituted by one or nore fluorine

at ons; wherein the cycl oal kyl group is optionally

. titut identi I diff
partioQ4PE pre i TERL BRSOy TPk RHe Raey C iy SKEGP- and HO-
CO-(040t Ak ARBE inhdrebaHiBSIaNY Preferablvefiehalogeh, hecy)-alkyl, hydroxy

roups present in R and R40, independently of each
and (Cgrﬁe)ralkwr@-,dﬁner@naalll substiiuents e @reyndgpengdentef each other and

can b%ﬁ%ﬁtl’gé@é{ &fr 'n&%i%ﬁ&ﬁ%@{}}%ﬁw éﬁ%ﬁ?a?r}g’irﬁéé’ﬂgndently of each

other 6ftorialy subkiilutsd 83 Indisatedc Pesterably\@ot more than two of the
2009/ 095162PCT/ EP2009/ 000280 34 Anot her such exanpl e

substityeats Brpaiti©20n ene emhadimgny of thg inygntien, theepumber n s
! : . ; . . _
cnoseflFHE% YR i RmBY o £ 2 Bl caP e 70 BRBA .

this lattet émbblenentfat least drieesytistisuant Rf° éapteseat irethieadinepounds of the
sol vates of any of them. wheregin. 5 A is chosen fromQ,

formul I AEeTeratly one Ra e SUBSUWRNS Bra F/xagaRle SRR
net hyl, wherein the two groups Ra are independent of
each other and can be identical or different, or the

In onet evabgdimar dRdhe onyention i leash odieaibstituehCROBihicil ¢an be present

in the ﬂrgg}%&yg % @? 1@50?&%[1_&5%8 d rn%gcper:}Wof @#@i‘den?'s Iﬁu),'for
exam%%%s&d}_ﬁ@)is@ QB sttt APWRERBH thaflom within the substituent

_ R1- N , wherein all groups R are independent
via whigh iéés-honderbto thedcarhan itomnde thhe Banembesed fing @hthe agmndole

moiet o SRRy 8P Ry Mt oSl ik (G Gl B oCr
R 1 vl Ah Ch e oot onal T cupat ) ol py
Co)-allfhO ol CrrbrialIE R GaL Aalkitk O dorfer) Ssbaltrne Orisuete)-
a4 BRI S067,CASHRE): AElkabEb 2L SO BE sy
OGS OBE/ ) ) (CCpatibocoum el ik
CO-(ChlgaraIRia (By ek R s, fefin) o T IE 8D Ye.-co-
alkyl-NH-CO-0O- and (C3-C5)-cycloalkyl-C,H,,-NH-CO-O-, wherein such substituents .
are independent of each other and can be identical or different and wherein all

phenyl and heteroaryl groups can independently of each other be substituted as
indicated. Preferably, such substituents are chosen from hydroxy, (C1-C4)-alkyl-O-,
hydroxy-(C-C4)-alkyl-O-, (C1-C4)-alkyl-O-(C1-C4)-alkyl-O-, phenyl-O-(C-C4)-alkyl-O-,
di((C4-C4)-alkyl)N-(C4-C4)-alkyl-O-, (C1-C4)-alkyl-CO-O- and (C4-C,)-alkyl-NH-CO-O-,
and more preferably from hydroxy, (C1-C4)-alkyl-O-, (C4-C4)-alkyl-O-(C-C4)-alkyi-O-,
phenyl-O-(C;-C,)-alkyl-O-, di((C4-C,)-alkyl)N-(C4-C,)-alkyl-O- and (C1-C4)-alkyl-CO-
O-, particularly preferably from hydroxy, (C1-Cy)-alkyl-O-, (C1-C4)-alkyl-O-(C1-Cy4)-
alkyl-O-, phenyl-O-(C4-Cs)-alkyl-O- and di((C1-C4)-alkyl)N-(C4-C,)-alkyl-O-, more
particularly preferably are chosen from hydroxy, (C4-C4)-alkyl-O-, (C1-C4)-alkyl-O-(C;-
Cy)-alkyl-O- and phenyl-O-(C4-Cy)-alkyl-O-, especially preferably from hydroxy, (C+-
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di fferent substituents chosen from fluorine,
(Cl1-A4)-al kyl and hydroxy, and phenyl is optionally
W@ ewendiier ed by one or nore identical or diffePENEP2009/000280
substituents chosen from hal ogen, (Cl-C6)-al kyl,
(G -C4)-al kyl-0-(CL-C6)-al kd -, hydroxy,
(C1-C6)-al kyl -0-, (C1- (C1 -GC6)-al kyl -5( O) m and cyano;
30 35 0-, (G-C4)-alkyl-0-(C1-A4)-al kyI

Co)-alkR e 16 ori- B O G- o esp espemally preferably from

hydroif%nt%dh @L?ﬁmkb R Qo eﬁib@d(rﬁén@hcl@%l%étﬁﬁ@hts are chosen from

viherein all subStituents R4 are'independent of each

hydroxy, €1 -Calré@lkyh®O-b by drdxit(Ce €l 4) @lkyliQ- €€ efu)-atkybRe(f Ca)kalkyl-O-,

phenv?@‘?ﬁcﬁ’f-gé*a'55'?9.—,Yq3g¢2%4¥és%y®a?<%”ﬁ FaRUG" O CORG Co-alky-
O-, (CHB3aNkyl-Roc) C#(ﬁﬁdlk?l JGOE(U1 CWH :'onv(@f -€4)-alkyl-CO-
i ndependent o eac and can be entical or

O- andi{€4- &4).=atkyl NuHsCQT@senrafer@hhofrom hstgoxy, (61&@ aifWénQr §C1-Ca)-

oy TGS CRTHR ST SAMHOMPECS ¢ s,

(C- gla‘mw@mo (Cw&lamm farRHEN- Goqcml Q%)- amw@-l mcﬂélpreferably
ndependent | ot her
from hygLa e );awykpruvﬂ@dcgwcﬁn@ooalk»fb@e (G 36/1:Q-§R-(C1-Ca)-
t t
alkyl-GSAHE AN O SE AIKYL O bRy 18 Brar by ot MRdrbky @-Co-
alkyl- th@-r@@-r(@ﬁnﬁ&mlkyl-lﬁb ath(GCT4)ClkyleDIG/O; (mmzeeaikyl O-, more

partic )R BiRISAP T A FoT0 Y. (CiRp BT PrBr e R et Hn-alky -

whereﬂP&u&F&;tBéﬁtM?a‘ré HRpPieRDSF EacHBINRr 'aﬂ@rttdnor?é idehtical or

ferent substituents chosen from 30hal ogen,
daffereomlf masides leych spbstitoeptsdiondedvia anGuygen-atbryfurtseo) 2-

subst ES K0 2R D S0P B M Ll 60 814 e om a
other MeBhifigersf RP listerr S50\e0 BRI grefepably dré chB¥ef HonPhaR@en and (C+-
t he ﬁhy3| ol ogi cal |l y acceFt able salts thereof, and the

C.)-allgihywheresy pll sHrFly furthesaubstibrents aer Bdlependant effeachether and can

. S T i (S40 .
v i85t ERESADSE ST Bt b via an
oxygeh)atﬂdjmﬁs ptésler@odn-aliky lcartpordatdin M-psEMOCG it on avwhgraarton in
groups R are i ndependent of each other and can be

Pos't'qno@ntl cal or different:

In a compound of the formula | which contains one substituent R*, the substituent
can be present on a ring carbon atom in position 4 or position 5 or position 6 or
position 7 of the azaindole ring. In a compound of the formula | which contains two
substituents R*°, the substituents can be present on ring carbon atoms in positions 4
and 5 or positions 4 and 6 or positions 4 and 7 or positions 5 and 6 or positions 5 and
7 or positions 6 and 7 of the azaindole ring. In one embodiment of the invention, the
compounds of the formula | contain zero, one or two substituents R*® wherein the
substituents R*° are present on ring carbon atoms in position 4 or position 5 or in
positions 4 and 5 and the other ring carbon atoms in 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
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Rl is chosen from (Cl-C4)-al kyl,

hydr oxy- (Cl1- C4) - al kyl - and H2N-00- (Cl-4) - al kyl -;
WQ3R2095162 hydr ogen; R2 is phenyl which is optiBCEEP3009/000280

substituted by one or nore identical or different

substituents chosen from halggen and (Cl-C4)-al kyl;

20R3 is chosen from (C5-C7) - cycl oal kyl

(C5-C7) - cycl oal kenyl and phenyl, wherein phenyl is

et BRI BRSO T2 R s P
the oth&lnrgbaﬂidf%tonﬁy ifArpositions @, -50%) arid R)daﬂ?hyfmd en atoms. In

- al kyl -0- - -aIkI-O- 25R4 i's chosen from

anothﬁlaeraj@@dlmgrmofdnga erqn)tlpn MWpouquMp_fgrmyla_ Iccontain zero,

one or( ﬁg) gﬁ%tgw}e(l)(tgﬁ'g %{elﬁdﬁ%ea%{%k L%%nés F(mﬁ%%rreglehy 5n Qngocarbon

atoms lﬁmﬁmﬂbr pf)sm@ﬁh’ 6t ihggositithscA AN T artethd othler ﬂhg carbon
di fferent; ne of the groups Y1, Y2, Y3 and Y

atoms; i§ posiinsthé. @tm ¢ Ay I'I'Yﬂ’éﬂgq?%a orB$ Iﬁlqr\'oéif‘%rrﬁmggd'ment of the
mvent%no Lfl'?é c%p%hngg%g thé‘fdrﬁw@?é@ Ofné o?'ﬁgo% \Aﬁsﬁtﬂeﬂts R#

0sen fro erei
wherem thmsmﬁmntseMS &8 arer pegsemd entringf ca?rboh atoinsrin pasiiondhor

poSitign & ghaBEPYS Brandss Angrhe olnel I gRPaRgteYs il postions 4, 5, 6

and 7%‘égr§ltﬂefdn‘6§éjn Ebbn‘?é‘%%’ndﬁ?ér%rﬁb&@ih’\éﬂﬁ At hve S AhBompounds
t he present invention are processes for the

of the mompxaiadtcootamfzetd)emeommmmsmtuertte R*dminereinithe substituents R*

d
are PSS CABOT i PoRENG Bonaalinae Sin osliani aadd Tapifthe
other ﬁﬁ@@ahﬁ)n AopnPInaRAIRS AN, D6 hhG 7CATROMARBgEh atdifis. In another

formula | can be carried out by first reacting an
embodimgmdithe Fventientberagnpoundsrofithe feiniigand icontaie zeeq, e or

wo sl S R VREAER 1 p B A AR g caogn atoms
positiciPERPINGF iAfpdsitivnk® ahd T dnd thel sther fing hafbdmhvtﬁisﬁt&ﬂws 4,56
into a 1, 3-di hydro-azai ndol-2-one (azaoxi ndol e) of t he

and 7 cgry hysregen atomg.y

In one embodiment of the invention the group Y’ is nitrogen and the groups Y2 Y?
and Y* are identical or different groups CH or CR*, i.e. the compound of the formula
| is a 4-azaindole (1H-pyrrolo[3,2-b]pyridine) derivative of the formula la. In another
embodiment of the invention the group Y2 is nitrogen and the groups Y', Y® and Y*
are identical or different groups CH or CR*, i.e. the compound of the formula lis a 5-
azaindole (1H-pyrrolo[3,2-c]pyridine) derivative of the formula Ib. In another
embodiment of the invention the group Y2 is nitrogen and the groups Y', Y2 and Y*
are identical or different groups CH or CR*, i.e. the compound of the formula | is a 6-
azaindole (1H-pyrrolo[2,3-c]pyridine) derivative of the formula Ic. In another
embodiment of the invention the group Y* is nitrogen and the groups Y', Y? and Y?
are identical or different groups CH or CR™, i.e. the compound of the formula | is a 7-
azaindole (1H-pyrrolo[2,3-b]pyridine) derivative of the formula Id. A, R, R'®, R?® R¥,

R*, n, p and q in the formulae Ia, Ib, Ic and Id are defined as in formula .
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20The groups R30, R40, )11, s,2, 3 Y2, Y- and Y4 and
the nunber n in the conpounds of the fornmulae 11, I1l1I,

WO W09/095182 ar e defined as in the conpounds of tP&I/EP2009/000280
formula I and WD 2009/ 095162PCT/ EP2009/ 000280 38
addi tionally functional graogs can be present in
protected formor in the formof a precursor group
which is later converted into the final group. The
group X1 in the conpounds of the formula Il is B R
substitutable gr&ufRallowi ng a nucl eophilic
substitutien rea 'on or a reaction of and®her

mechani sti c\ty | udi raghi cal 5Sreacti\ong

(R*)t r apsNt i on E - g)gréi&cm ich res It N~ R
f ment uch a substit bW
ri ni/t rogen at oy\man the 5-nenber y

th R
he PoRula 11, for exanpl eNhaI 0 ne%r an
arylsulfqn on%mpr alkylsulfonyloxy gro oOr
bor on- cort@i ni Bg group. 10In case R3 is ptlonally
substituted phenyl or heteroaryl which is substituted
with a suitable el ectron-accepting group or conprises
an elect[on-deficient heterocyclic ring, gf R3 is
opti onal substituted cycl oal kyl or cycl oal kenyl or
is tetrahydropyranyl, X1 can be halogen, in particul ar
chl orine, brom ne or iodine, or an aryl sul fonyl oxy or
al kyl sul fonyl oxyRgiRup such as benzenesul f onyl oxR
t ol uenesul fpnyl o 15ni t robenzenesul f onyl pxy,
met hanesul f\ynyl oxy trl%luorggethanesulf ylo d o

|

(R40)Lh i cﬂnﬁ@/pﬂrﬂa medRinde e co
a lic s itution reacti
stlwenl/, f\ir exanple an inert aproXic

e At eRr &hydr of uran ( THE)N—di
(1, 4-di o>|<ane) fo et hyl ene gl ycol dimet hyI| et he\'.razo( DVE) ,
an ani deRPd ke Wi net hyI for mam de (DVF) orR*

N- et hyl - pyrrolidin-2-one (NWP), or 20di net hyl

sul foxi de (DVBO), or a m xture thereof, and in the
presence of a base such as an al cohol ate |ike sodi um
et hoxi de potassiumtert-butoxide, a hydride |ike
sodi um hydri de, an amde |like sodiumamde or lithium
di i sopropyl am de, a carbonate |ike pot assi um car bonat e
or cesium carbonate, or an amne lik

In anoﬂtaﬂﬁmtpwmgfftrmrmnentl%thamaegurmOf ﬁweofﬁrmyleal isya compound
of anyg\wlg ér thide e8|f tﬂgqgl%ulgé Igefbeﬁcogﬁéf IId fAres P% f% %3}1@8 of the

ne or i ne " The” conpound o

formulhlla opof die favimutanid, loy a%dlﬁpmtmd eﬂtrﬁfocmohelbzartff the formula Ic,
br onobenzene |odobenzene chl or ohet er oar ene,

ora cmempét*@afpémélaoha erRidhe feinyda émer ofite forBulaclde {n sther
terms, % tlﬁ 5 m?%mﬁgﬁfa F thiag dérﬁﬁ&?i‘ih?brtté oﬂ@%f kd nngFUbs YOahg Y* in

con I ons
formulanyet Ak arwh threcatbier oﬁYl andhé quelélasé( oeindaYE ataldentical or different

grourn%ggﬁgrr RS TS aneorhe abomer v pROREaD odimded i REand e other of

anﬂ@¥§W| 3STPEha e, .démfcafnsaame%erﬂtgrb@a@@m)pcw Mne of
2009/ 095162PCJ/ EP2009/ 000280 L o
the groups Y', Y* and Y* in formula | is N and the others of Y', Y* and Y* as well as

Y2 are identical or different groups CH or CR*.

In one embodiment of the invention the number p is 2 and the number q is chosen

from 2 and 3. In another embodiment of the invention both p and q are 2, i.e., the
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39 from about 100 C to about 150 C, usually in an
i nert aprotic solvent such as DVSO DMF, NWVP,
WQwpHO9i162 i | e, di oxane or toluene in the presePCHER00%000280
base such as a carbonate |ike potassium carbonate or
cesi um carbonate or a phospgjgate like tribasic
pot assi um phosphate and favorably an am ne |ike
N, N - di net hyl et hyl enedi am ne, 1,2- 5

craza TR DRGNS P oRLlE ) 1n BN PG pHfna o
the foimida 3 Y9 h kewpoutid sftbedermarnesirrandther ébddirent ofdhé invention

~ _also be carried out in a mcrowave reactor. |In another
p is 2 gad lgdd 3 oe..ithe dinzasyclealkanedingdepieedds fermulad i ar nul a

homoé{igggq%grg%ﬁrgé' %ﬂd?{ﬁg %?)thenqﬁn? Whglf#r%il?g I,I]éj Eé:rolﬂz;%ﬁ% W t‘mg formula

If. In aPPtHerEmhbodifiens of the edeptiempbtiop ahdteaeas Vile.piné X1 is
] hal ogen, in particular chlorine, bromne or iodine, or
diazagyglogitanesiing gapicisd, ingfosmylasbisia 1,5-diazocane ring and the compound
' I I alal h ne CR300%4@ 1 2 V3
o he U AREARETY Y ARG ATR, RISFPORI™R Y1 v2 v
Y* and niirs (B foemuyae the iand igar défiradd aslinfof®uland a
phosphi ne Iigand, for exanple, and a 15base such as
sodiumtert-butoxide or tribasic potassi um phosphate

in an inert solvent such as a hydrocarbon |ikeg @ yene
or an ether |lilReRRARane at tenperatures frRnyakput BO
C to about 5120 described in D. W Ghd

Og. L1ett. (2000)} 14O1§, fo‘q0 exanple. 2
(R4°)F%t¢m\d for Nsr epddatR on @R gongfeds of

v a und efornulal;'}‘}an th a
bdgoni & ac\\d, i /€. conpound ofY ¢t he
V\,h((el(‘él AR BRdhi ¢ acid gr oup(’ RR

transitign met\al-catalyzed reaction, for exa ke
accordi ng®t o tRE& Chan- Evans- Lam nodi fi g&fi on Rf the
Suzuki - M yaura coupling reaction in the presence of a
copper conpound such as copper(ll) acetate 25in a

sol vent kuch as a chlorinated hydrocarbn |ike

di chl oromet hane or chloroformat tenperatures from
about 20 C to about 40 C, for exanple at room
tenperature, and in the r]:eq@ﬁce of a tertiary am ne
such as triethylam ne, hx) diji Ropr opyl am ne or

pyridi ne, as descri @d% T. Chan et al.,

Tetrahedron Letf. 39\\(1998),
| nst eadR of _wWFEX_a boyonit aci

933,, for exanpl e.
n w
formul a IV\’g\an

I—R conpound of the

i ned froma conpound of
the formul XJ | iLf | uoroborate salt,
I.e. acon‘poNﬁd é‘ A | wherein X1 is a
negatively charged _tri f\Izldor oborate group BF3- having a
cation such as anR3l kalRfie netal cation like a cesium

~ potassium WD 2009/ 095162PCT/ EP2009/ 000280 40 sodi um
or lithiumcation or a quaternary anmmoni um or
phosphoni um cat i &n, in particul ar a potassium cati on,
as counterion (cf. R A Batey et al., Tetrahedron
Lett. 42 (2001), 9099), in the presence of a catalytic

In prefefr@asddnhseuritR! ¢f the GRRsHtidkh SMconédr thote REBEtLEANGIeHIRMts such as
i ke copper(ll) acetate in_a solvent such as a

groups; Hubstituentsianth pumbess gos defired as dmpoY ehthepretersed definitions of
the ele%mergtrs r9h %gtsgtesfﬁgﬁré%%&f‘nefr{t %Wd%?%%‘h t?éQ/eCoﬁé’ o?pﬂ)% ofthe
N the presence of oxygen and nolecular Sieves, as

specifidaréanings whichl arddmeRtianbd als edampléx of eleptidnts Swhais all
4397, for exanple. The subsequent conversion of the
conmpound of the formula IV into the azaoxi ndol e 100f
the formula V can be carried out by first treating the
conpound of the fornmula IV with N-chlorosuccinimde in
a solvent such as a chlorinated hydrocarbon Iike
di chl oronet hane at tenperatures fromabout 10 Cto
about 30 C, for exanple at roomtenperature, and then

. e o - - " ~r Nz
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15140 C, as described in R Sarges et al., J. Mud.
Chem 32 (1989), 437. The conversion of a conpound of

W@ p@opeFinul a |V to an azaoxi ndol e of the for nuPGEI/EP29A$000280
al so be carried out by first treating the conpound of
the formula IV with brom negqor a brom ne source such
as N-bronosuccini mde or pyridiniumbrom de perbrom de
(pyridiniumtribronmide) in a solvent such as a

combif gt 9% of Ve PRELre defihitin i SuRRE Beng MG smecific
meanlﬁbs e al ubjedt ok Présint HvedfioAJARRUEIH FEdpRIct ﬁﬁblﬂbré?érred
hos hat e buffer having a pH of about for

comp@;mﬁﬂféﬁe dormaycalhtheirstereaiserapoaformsand naﬁums b C.

serecfEMGH o8 S0E U i LGB S S o e
physidlb§iBalbeasctptalsie selatéy of appbiitHEm vareha subietbof thePresent
zinc or iron in 25acetic acid or a m xture of acetic

inventigs. Simitariy alen Wéhtre§re@¢¢ ta allgpesificrempoynds diselpapdinerein,
such aestllﬁ%wangﬁle C%hﬁf)(g}hog S Whi CIQ'L %&F%%rﬂeémégdgglﬁgltsebﬁ%le ifb&stion

wherehytﬂfeom'rmis groupsaadyaimlisershin dise gahémﬂ defmitigd rorﬁxmedeompounds
al | adi um on carbon or Raney nick for exa

of the t'%M%ﬁ %§p%?fP'am-°<ﬁmng pi&s tm%dﬁse?ctg%m f,n“or

compélfhge%ﬁl% i b@g@%gbﬂgrgﬁ? § ndtmixBires ‘ot stHreésis Ph%ﬂc%%& in all

Bout a hydrogen pressure from about
ratios Jar‘mhtheirzpra/smjogimlly beoeptalsledsdts abd the physiolbgicaily eceeptable

solvatgﬁ; of a%p? ﬂ}éﬂ,{%ﬁ aLLg{ItPJ ct2 %ﬁw%gpréelgént%rq\?eghtlon In paFtlcuIar a subject

of the %Wé%@ﬁ ke %ﬁ@ﬂe@?@%%ﬁ&ﬂ?e%odlééloggd ﬁé&ﬁﬁ ) lndéﬁgﬂderﬂfy tRereof

bi nson et al. 6 (199 5,
whethektahe(yl are dizgiperthas ao‘fee: h@mpounﬂlaad)(prm §P§@fl9§alt both in the

o R o HE AL Gl B o
and if BWpReficsaltrie diidgerr adaltidﬁtall*“lfn tHeneamrst this dpeeificayanbad the

| and additional Iy function groups can be present in
physigiegicalit acrepiabie solviates Hiereek m of a precursor group
which is later converted into the final group, with a
compound of the fornmula Il as defined above, wherein
As an kéi(ampleh af cgapoandsiof thieyinsehtiamin wkigchany one or more structural

eSS S s St el TR Rl my o
mentlcﬂ'féﬂ \Wﬁe%ﬁgti@q L&k Bofh PORESSINYAFSEA &Rd @%SQ;‘HBQ ﬁ ko0 and

a nuc I'C substitution reactl on or | mann
C(Ra)zr, eactheomompomdn ofthetfoansliatleovhereiraR! cnathyldymh and A is chosen

t d af Th I
from G333 & (Fien apd et o3uRs SneauimBRrAAr S s hEg e agpera!
defumtfo"r‘leoff tRE 'Héhﬂﬁ)dn'ds%? @hé \‘drmLfIQ'I of RARY Bf rfed definitions or
| adi um cat al yze opper -catal yz reacti ons,

pa
embo@cmﬂn}s sn‘stt@rm@erpimmum gny qf\nthenr s@mwmﬁacﬁwms eta migtyre of

stereoffortefe EHTRINATY oy (iMoo et bl S Rérec,
and thelpghyrAeyicaloheseptdble ke Vapesof anyof tienihen be
subjected to a Vilsneier fornylation with concom tant

20chl orination to give the
Anoth%r;) g?r‘%h %ié}nbfér&'e%%m&'& tha oM @hq eivaifSofthek erecisomeric

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

wherein
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VI, wherein the groups R30, R40, yl, Y2, Y- and Y4

and the nunber n are defined as in the conpound of the
WO 20001096163 and additionally functional groups BEREPR2909/000280

present in protected formor in the formof a

precursor group which is |ajger converted into the

final group. 25 WD 2009/ 095162PCT/ EP2009/ 000280 42

(R')n Y2=-Y1(R')n Y2=Y1 \\Y40 NY | 30 VR NCI VI |

Ais ct?oose_n]TrORm_é, é IklbIH3 aond C(RY)y;

R? is chosen from hydrogen, fluorine and methyl, wherein the two groups R® are
independent of each other and can be identical or different, or the two groups R®

together are a divalent (C,-Cs)-alkyl group;

R is chosen from hydrogen, (C1-C,)-alkyl, hydroxy-(C4-C4)-alkyl-, (C4-C4)-alkyl-O-(C1-
Ca)-alkyl-, phenyl-(C4-C,4)-alkyl-, (C4-C4)-alkyl-O-CO-C Hy,- and R'-NH-CO-C Hz,-,

wherein all groups R are independent of each other and can be identical or different;
R' is chosen from (C1-Ca)-alkyl, hydroxy-(C4-C4)-alkyl- and H;N-CO-(C4-Cy4)-alkyl-;

R'is chosen from hydrogen, (C4-Cg)-alkyl-O-CO- and (C3-C7)-cycloalkyl-C,Ha,-O-
CO-;

R? is chosen from phenyl and heteroaryl, which are optionally substituted by one or
more identical or different substituents chosen from halogen, (C1-Cy)-alkyl, (C1-Cy4)-
alkyl-O-, (C4-C4)-alkyl-S(O)m-, hydroxy and cyano;

R is chosen from (C3-C7)-cycloalkyl, (Cs-C7)-cycloalkenyl, tetrahydropyranyl, phenyl
and heteroaryl, wherein cycloalkyl and cycloalkenyl are optionally substituted by one
or more identical or different substituents chosen from fluorine, (C1-C,4)-alkyl and
hydroxy, and phenyl and heteroaryl are optionally substituted by one or more
identical or different substituents chosen from halogen, (C4-Cs)-alkyl, (C4-C4)-alkyl-O-
(C4-Ce)-alkyl-, hydroxy, (C4-Ce)-alkyl-O-, (C1-C4)-alkyl-O-(C+-Cg)-alkyl-O-, (C1-Ce)-
alkyl-S(O)m- and cyano;

R* is chosen from halogen, (Cs-Cq)-alkyl, phenyl-(C1-C4)-alkyl-, hydroxy-(C4-Ca)-
alkyl-, (C1-C4)-alkyl-O-(C4-C4)-alkyl-, hydroxy, (C4-Cs)-alkyl-O-, hydroxy-(C1-C4)-alkyl-
O-, (C1-Cy)-alkyl-O-(C-Cy)-alkyl-O-, phenyl-O-(C1-C4)-alkyl-O-, di((C1-C4)-alkyl)N-
(C4-C4)-alkyl-O-, HO-CO-(C1-C4)-alkyl-O-, (C4-C4)-alkyl-O-CO-(C+-C4)-alkyl-O-, (C1-
C4)-alkyl-CO-O-, (C4-C,)-alkyl-NH-CO-O-, (C+-C4)-alkyl-S(O)m-, HO-CO-, (C4-C,)-
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"1IH(R"),,f2- Ir Y3A / \ N\ Y4 C HNHWVIVIII The
Vi | srei er fornmylation reagent can conveniently be
Wee@pasae in situ from di net hyl formam de and aPGUEP200H9/€00280
i norganic or organic chloride such as phosgene,
Soxal yl chloride or phosphgsus oxychloride in an inert
aprotic solvent such as a hydrocarbon or chlorinated
hydr ocarbon |i ke benzene, dichl oronmethane or

eyt & P PLRED: e, YT BT e £ bl reBepfént o
each cﬂh@ﬂénéQaﬁ:beﬁﬁéﬁﬁéél@r)daﬁéiéﬁﬁIOhOf us oxychloride is

enpl oyed. The reaction of the Vilsneier reagent with
t he conpound of the formula V is usually 10carried out

one oﬁbg}gi?@ﬁ tSYh3f wg%g@gangif tﬁetogh%goési'% 'ﬁgnt%al or di Ofl‘erent

groupé-t@cpl-r@}mq“?) vvor kup of the reaction m xture, V\,hl ch i ke
the workup of all reactions in the preparation of the
conpounds of the fornmula I can generally be perforned

neterolf% hgminch falecpas ey, o ds (he aldenyde of

al so be obtained by first subjecting an azaoxi ndol e of

. the fornmula VI ;to \/Is ier fornylati
m is CROTRILAPTEM! BR 95 WHRHPiEr A P RE 2T e aee igeaY sgaeh pther
and Cﬁbgoxgtﬁgﬂop@,ﬁé%,{to gi ve the 2-chl oro-azai ndol e- 3-

car yde of the formula VIIl, wherein the groups
R40 yl, s, ,2 1 Y2, Y- and Y4 and the WO
009/ 095@65 _P2009/ 000280 43 nunber n are defined
nis chg§ep|{r nd of the formula | and additionally

functional groups can be present in protected form or
in the formof a precursor group which is |ater

p is 2 gothgds chasemfrom B@nd $ial group, and then introducing
the group R3 in the 1- position of the azaindole ring
in the conpound of the formula VIIl by reaction with a

u is chosenm @, afarid2, wieerain all hunbass dedrenedepdraient ofleacieother

X1 is hal ogen or an
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;

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-Cy4)-alkyl, (C4-Ca4)-alkyl-O-, (C1-C4)-alkyl-S(O).- and cyano.
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aryl sul fonyl oxy or al kyl sul fonyl oxy group or a
bor on-cont ai ni ng group such as a boronic acid group or
WO w96 BF3- having a cation |like a potassi REA/ER200YIN0280
as counterion, in a nucleophilic substitution reaction
or an Ul mann reaction or apother transition
net al -catal yzed reaction as outlined afore. The
expl anati ons gi ven above 10with respect to the

reaction of, the conpounds the formulae 11 and, ||| ,
AnotnpE s, SRaRblel ARG Hin 9 A0 (RTRUEY: oA Bf§eh stefeoisomeric
forms P BRAItGatcHsYSreisopasid Rms iR RIPYYabe! arks theshyidivgieally

respect to the reaction of the conpounds of the

acceptablersaliethareof, and the physiingically acceptable solvates of any of them,
whereﬁﬁai ndol e- 3- car boxal dehydes of the fornmula VIl can
en be oxidized under standard conditions for the

A is cifodethafrdrarO of anldde 2s to carboxylic acids to give the
azai ndol e- 3-carboxylic acids of the forrmula IX
wherein the groups R30, R40, Y1, y2, y3 and Y4 and the

a: fi . i f |
R* is oS8R frdin Ay i FEGrAS ahl oyt HTRAUAINS twb foliBS R e
indepgrident of edch otherand cart be identivabér diff2fenteonthecivoggroups R®

which is later converted into the final group. For
togethgkg%pgslvqqu@t (&?T(gﬁt %%\H a9HPbe perforned with a

per manganat e such as potassi um permanganate in a

m xture of water and an inert organic solvent, such as
R is chiodest foore Hyidkegert,  Carey) @k rhyatrory-(Ci-Ke)-alMEl-, &E1-C4)-alkyl-O-(Cs-

Co-albfa BB BY HCT G R o e Ay 7 Gadtabanand &N CO-Cuttar

wherelPaIM§foupSR e irfRitipende hi6f €xdHigtheP BnB &anBeS RIeARES! or different;
acconplished wwth a chlorite such as sodiumchlorite

in the presence of 2- nethylbut-2-ene in mxture of

R is B3RP A (GREARAI L AR ey B8 P T Cr 2Pl

tenperatures fromabout 10 C to about 30 C, for
0. €xanple at roomtenperature, at weakly acidic pH
R™ is ghosrisfromdaydseaami (€17 Ge)tHkyIfp<@nard §¢3-&7)-cycloalkyl-CyHzy-O-
co-- di hydrogenphosphate. WO 2009/ 095162 PCT/ EP2009/ 000280
44 0 4 (RO Y3\ Y4 VI

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

R%* is chosen from (C3-C7)-cycloalkyl, (Cs-C7)-cycloalkenyl and phenyl, wherein
cycloalkyl and cycloalkeny! are optionally substituted by one or more identical or
different substituents chosen from fluorine, (C4-C4)-alkyl and hydroxy, and phenyl is
optionally substituted by one or more identical or different substituents chosen from
halogen, (C1-Cs)-alkyl, (C1-Cs)-alkyl-O-(C1-Cg)-alkyl-, hydroxy, (C4-Cs)-alkyl-O-, (C;-
Ca)-alkyl-O-(C4-Cg)-alkyl-O-, (C1-Cg)-alkyl-S(O)n- and cyano;

R* is chosen from halogen, (C1-Ca)-alkyl, phenyl-(C1-C,)-alkyl-, hydroxy-(C4-Ca)-
alkyl-, (C4-C4)-alkyl-O-(C1-C4)-alkyl-, hydroxy, (C1-C4)-alkyl-O-, hydroxy-(C4-Cs)-alkyl-
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RR X Xl The carboxylic acid of the formul a
| X can then be coupl ed under standard conditions for

WO pofoFiemat i on of an am de bond with a di azacyRCHEPIAS€00280
of the formula X to give a 5conpound of the fornula
Xl . The groups R R30, R40,3sy1l, Y Y3 and Y4 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

I d,addi { L opa| | nct, j~0 r C sent, A
0-, TR PRk KT O G CLPRRR, 1 3 O o
(Cy- c»tauqnos (d:aoay arkfyrlw oed(@m:@) AIRGI- NHn@b Or auf. (chce4) aIkyI-

onmpounds_ of rmyla VIl ‘are defined as above.
S(O)mgr\m@remsalisubsttth@nt@d?qpcauﬂ irdegiendeat pheaeh athex %ﬁld:axu be
e meani ngs of the group Rl in the conpounds
|dent|c§%{ﬁgye?%lﬁﬂul al wth the exception of hydrogen, i.e.

it can be (Cl Co6) - al kyl - OOO or

C3- C7) gl kyl - Qvii2, - whi ch groups protect
one of the QfPFP% nY atordnhYr {8 Ng"ﬂﬂsth@g%th%st af& ideateal gn differant
groupé'f'ﬁ-{ omd of the formula I X, or R5 can be anot her

rot ective group which prevents a reaction at the said
nitrogen atomand WO 2009/ 095162PCT/ EP2009/ 000280 45

can later_b jve fnaloon t he
m is cRGRaRTaM 01 h s RIRIS R HYPBESH A2 dNPREtaTt of 6a5 other

and céleéf%éH't \éﬁa; fef&fction at the said nit rogen atom
are enzy oxycar bonyl group which can later be

cl eaved by hydr ogenation in the presence of a catalyst

ch fas gal ium cat al yst, the
nis cr}oaep 3’| )&)E’gé’bonyl group 5which can |ater be
cl eaved by treatnent with an acid such as

trifluoroacetic acid or hydrogen chloride, or the
p and glarérZn- 9- yl oxycar bonyl group which can | ater be

cl eaved by treatnent with piperidine. For the

formati on of the am de bond, the carboxylic acid of

u is cHdzenffomal, @ dnd 2 swhstéih bif ntaTbeds Ledteiindepende?t of esdeh other
derivative, which can be isol ated or prepared in situ,

and cajy b idenfisaber diffesgnty by a customary ami de coupling
reagent. For 10exanple, the conmpound of the forrmula IX
can be converted into an acid chloride by

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 (C1-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-Cy4)-alkyl, (C1-C4)-alkyl-O-, (C1-C4)-alkyl-S(O),- and cyano.
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treatment with thionyl chloride, oxalyl chloride or
(1-chl oro-2-net hyl - propenyl)- dinethylamne, into a
WO 2000093162 ester, or into a m xed anhydri de by PCHEP29891000280
with an al kyl chloroformate |ike ethyl chloroformate
or isobutyl chloroformate, agy it can be activated with
a reagent such as propanephosphoni ¢ anhydri de, an
N, N - 15carbonyl di azole |i ke N, N -carbonyl diim dazol e

Anothég §lé%{b?)6wp gq‘)r%gq'ﬂ%ﬁ?lgéds(ﬁtwé}rormula I, in any of their stereocisomeric

e} Ml il oy B o g

acceptablesd andgbe pbysigladically %amptah}@ splviates of any of them,
- hydr oxybenzotri azol e (HOBT) or

- hydr oxy- 7- azabenzot ri azol e (HOAT), a uroni um based
A is clicuepl frove O epga(Rj; ke

0- (7-azabenzotriazol -1-y1)-N, N, N1, N1-

20t et r amet hyl ur oni um hexaf | uor ophosphat e (HATU),

aig Iﬂld%’ otriazol-1-y1)-N,N, N ,N - tetranethyl uroni um
dor ophosphate (H BTU) or O-
(cyano( et hoxycar bonyl ) mst hyl eneami no)-N, N, N , N -tetrar

Risc i hyﬁ%ﬁ?ﬂ%&éﬁ&ri lﬂg \gﬁgéﬂg&ga&yl- and R'-NH-CO-
CuHaud b\ﬁﬂ%?ﬂél r%'u E%W%gbﬁéght’@‘téﬁéh%epéﬁa%éﬁ'E@THHmlcal or
hexa

uoro phate
dﬁ&ﬂeﬁﬁ(benzotrlazol 1-yloxy)tripyrrolidi nophosphoni um
hexaf | uor ophosphate (PyBOP) or
bronotri pyrrolidi nophosphoni um hexaf | uor ophosphat e
'is &1'8%8!& @:F&m ((ﬂl RaKyY Hydrskyolc LOH-NRAPAHAHN-COLEC -C,)- aIkyI-
formula | X and thé réaction of the activated conmpound
of the fornula | X or a reactive derivative of the
10 G0 d of the formula I X with the conpound of the
'55¥$¥%%§’X is generally carried out in an inert
sol vent, such as an 30ether |ike THF, dioxane or DME,
a hy drocarbon such as tol uene, a chlorlna ed

%is ﬁb@ﬁ\dd’ml%#ﬁ pplienally swbsHistied ha@@ecqr reﬂ%ld@ﬂtwahor@hff%rﬁnt
or a m xture of
sumt@%?"\%%’?@ t%'Pen'peg Q%lﬁ{gécf 2n% S dut O C to about 60 C

WO 2009/ 095162PCT/ EP2009/ 000280 46 in the presence of

Vs Spg%ér% 8%&%85&@3&“I @%ngﬁy m lgeenyl ang phenyl, wherein
pheny%@tﬁ%ﬁgﬂggﬁﬁﬁhh@% 5 R bk gr?cgg idéNtical B?&iﬁ%ré}lutks’ﬂb'stltlfnts

such "as an nmet al car bonate
choses dim'nm matogeo (G4-€5)-ply b hydoxyc éﬁbﬁahaltybﬁ aedi(GmC,)-alkyl-O-
C ng te for exanple. 5 The obtai ned conpound of the
(Cs- can then be reacted with a conpound of the
formJIa XII to gi ve a conpound of theforrmla Xl
The groups A, R, R20, R30, Rao, , Y 3 Y- and
%is womfrcnehaigmd&r&)pa"aﬂdthrony,t(ﬁ?e %rﬁibsd@is (6i-Gshalkyl-O-

(Cr- 043 ST (bR B QRane GRS Pt RSERR R are

indepetiizn of Baets eiHeriahdrdai 96 ideshticar on diffeigntt he form of a
precursor group which is later converted into the

final group. The group R5 in the conpound of the
f h1\y3 3 € {
one of TGS 12 Y4 FoR RrinbRnER8 Ak of Bferent
groupsOCHbleCRd?mJl a Xl is 0, Sor N((Cl Cc4)-al kyl), the
group X2 is hydrogen, and the reaction of the
conpounds of the fornmulae XI and XIl is a nucleophilic

nis ch%ééthﬁrthq' ieactl on. In such case, as applies in
general to all starting conpounds

wherei
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and internmedi ates in the synthesis of the conmpounds of

the formula | including the conpounds of the fornul ae
WO 209898 Xl 1, for exanple, the said conpoundBCHEP20A%000280
formula XI1 in which X2 is hydrogen can al so be

enployed in the formof a sgit. Likew se, all products
obtained in the course of the synthesis of the
conmpounds of 20the formula I, including the fina
conmpounds of the fornmula I, can be obtained in the
formof a salt. Exanples of suitable salts of the

p and garBaunds of the formula XII, which can also be
prepared in situ, are al kal i ne metal salts such as
sodium salts and potassium salts and salts conpri.sing

o s el 3k TGOl B SRS o B BB e tner
and caWBé edentidal or Giffeferstt 25N( (Cl-C4)-al kyl) and X2 is
hydrogen, with a conmpound of the formula Xl is usually

carried out in a solvent, for exanple an inert aprotic
a r

whereh 53 5 s2RBeEbAR, b Koo et i PR by
one o@moanflabdedatorhe | i ke sodi um et hoxi de or potassi um

tert-butoxide, a hydride |like sodium hydride or

pot assi um hydri de, or an am de |i ke sodi um am de or

B tHe a?étt)dneéf th
Anatn) SR W R AR I oBL A B R 1 e
compowaist ofdche darmua Icimchiding thetir saitsaand mlma@sewhe:ﬂmar@routllmed
e conpound, of- the for

below%(atsg%t hﬁtq%gtﬂgg‘gf‘wqqfﬁ arphcgﬁelg [euﬁgg ex%plem{he prepara?on of
the coﬁ%n@g%ﬁ%gﬁrﬁﬁ’g@%h %Q?a?rﬂe&?)uf’hytﬁ'?ﬁ rfeQétfﬂ{j Qﬁ ashinditk of

gi ve the conpound of the formula
the fomaﬂarlb@n {heceing indepgai atehinathed-memnabprred| rlngcwrtb @poajhyblatlng or

oyt R 8 A T35 o2 ERFRRHRS i B hon

then cOhYEMET iM6 aCPBRINYEHolaendul-2b 08 119Z40xinddik Pof the formula V.
or ganozi nc broni de, the group 5X2 in the conpound of

the formula XIl1 then being the group Zn-Cl or Zn-Br,
or an organoboron conpound H
Nog S;bbrablcyclq§$L3 1] gﬁe\ﬁgﬁé group X2 in
t hen

the c t he fornula Xl
9- bor ab chl [3 1]n0ﬁaﬁ—9>ylgroup regpect to
t he conpd he formula X | mhlchYA ally

enpl oyed in th reactiorilin case .Ais C(Ra) 2, the

group X2 i the conpound of the forana XIR*tan al so

10be regarded to be hal ogen such as chlorine or

brom ne, and this conpound of the formula XlII is then

converted in situ by treatnment with zin¢g into the

respective organozi nc conpound or into wn organoboron

compound. The reaction of an organ02|nc compound of

t jw'XII with theo ce oof thegiformula Xl is

ggﬁ;PEngi d out I'n a &? gr? sol vent such

as a hy¥rocagybon\ |ike he*wm@ 15ben§é | uene, an

ether 1ikeg oxane, or an am

NVP, or a nixt%re of sol ypents, at tenperaty’es 3 om

about 0 C to about 120 C, favorably in theéﬁgesence of

a transvﬁlon nmetal catal yst, such as N t h&s presence

of a palladi um conmpound Ii ke palladlun(ll) acet at e,

tris(di benzyli deneacet one)di pal | adi um(0) or

bIS(dI enz I|deneacetone)palIadlun(O) together with a
The groiups i nB |Ygahf%l, Yi ared ¥*'and the number n in the compounds of the

formufag . Y G Ve e sy s ERTERMIBE f In IS P

derivative I|ke B-nethoxy 9- bor abi cycl o[ 3. 3. 1] nonane,
or in the presence of a nickel conpound |ike nicke
acetyl acetonate. In the reaction of an organoboron
conpound of the formula XIl with the conpound of the
fornula XI generally a base such as tribasic potassium

1 .
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In anot her nethod for the preparation of a conpound of
the formula X1l froma conpound of the fornmula Xl and
wa2eonpaend of the formula X1 wherein A is C(IR)/BP20091600280
conmpound of the forrmula XI is first converted into the
respective organolithium coygound which conprises a
[ithiumatominstead of the chlorine atomin the 2-

30position, for exanple by reaction with an

s o B S0 3 e b P g5 o o
precufs%aghﬁﬂp WAich i8 w&&? be{lél@éU iR &he ﬂﬁal\égr OpaTke V\gmwt‘ @f the
he“formula Xl wherein the grou is a

comp@@ms/ Q)‘GIBQ(SQIFP@IBEFPZQQSH@(SOBB@IRSJFQUI@ edowind a eacllegaphlhc
subst B ERHAFRbF BRUAGI PR AP R85l MRS Ragling racica

reactiévisy A kra@BitibAfietal-cat Yiéwﬂe‘a@ﬂ&hQXNhulh P&guIBLUARh&S$eplacement
benzenesul f onyl oxy uenesul f onyl ox

of suche wabﬁégutabmgnombsbthet fing n&r@gsﬁatﬂrawaébe fongmbered Tig in the
| r

comp PPl Jor STRRPI kgl Aoy LA bRthBRTor
alkylsmIfthO)aﬁOgr@UpQ)rsaabdmﬁ-c@maimlmgngdpydr ocar bon 1ike

hexane or benzene or an ether |ike THE or di oxane or a

m xture of solvents at tenperatures from about -80 C

:ﬂ o . . h

ncask =3 Byl RIEASE iy MR k€ SpRUI i
suutabgi eleptret-aaceptieg gmrqmondempfnsehanfehatubmdefieiadt héferocyclic ring,

or R, gpfjafal Shstied ichE ol bt RudbaRefHiris AR SropyapyL. X
can b& ﬁﬂ'ﬁﬁ@ﬂdlrpﬁaﬁtlemafr ChiBing, demlntehdﬁo@lhbabﬂﬁﬁ a'a‘gs@\‘drﬁ@&by

conmpound of the forrmula I. In case is a
alkylswfonyé@m gﬁ@ugrsmb ambenzenespondoy, toluenesulfanyioxy.is to

nirobefiedSU b B gke URERs PR eYL b iR Rl and the

reactiéi can Pegsasiateddtifd, thb%n@ﬂiﬁh@%‘é Aliclebehifie substaudidh keaction,
thus obtained can finally be converted into the

usually & prsslvendnieb example andngrapiatis solgnt seigBagi anether like
tetrahg&r%tflfr%h'(igngra’ ng?é;‘gggg%eggﬁéﬁe&sétﬁglsﬂg g’l\g@\% |8 dﬂgtr#yl ether (DME),

an anwwlmee diekthglfsraearidea DB OF Nnnemy&pylﬂohcﬂaa-omﬁNMF?) or
one or é(ﬁéstesmthes th $|s of the

d'metr&!%l{gﬁ'ég (BM mixtdre thereeh ABA A rﬁ)@ﬁeéﬁﬁge oA hase such

as an Bicorolte like QBSWE%)&&E Bt Ebtﬁﬁgluﬁ?‘e -BUtBxile, hydride like
precursor group. Besides the step of the

sodlumy'ryﬁhdel an aimide dikesodiuin afmde @riltkumnlchjsbprqqnylamidei acarbonate

s cap be renoved, and ecursor s be
ke palar B EIBoRFe. ST Re G AR B! Rhesi s.
ethyldﬁ@éﬂ?@&?l‘a\#ﬁnéym hetic strategies and det a| | s about

suitabl e protective groups and their introduction and
renoval are well known to a person skilled in the

o i R R8s o ! oA rone
or iodid@; i.é. 288 Compndl d'thelfofnPart.be am opticmallyssubsKaed es

of protective groups which nay be nentioned, are

chlorobenzgne, mr@tr@@@mengrl@dgb,ew g8larehefereafene; bromohsteroarene
or |od£‘P(&EP89§ ofE R a%ﬁ&@%‘ft goBF\d&Bf Hqﬁlaaﬁhﬂd Il can

roups enzy gr can b€ reno
be peﬁ@ﬁrﬁéd’bndelhtyﬂrcmﬂltainswf the Ulimeany asﬁa‘tm eacfomin the presence

of a BV coBPEL BUPPuBd. oF eXamA PRBRLI Bramids: GPBRFA) fowe or
coppe%”ll) %Qe%ét@ﬁétebé'f é(llevglreﬁggn-g%??ﬁ?eé qoPYesPIE dtTt8RIDEYures

uoroaceti c aci protective groups
whi ch protect hydroxy groups and
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WO 2009/ 095162PCT/ EP2009/ 000280 49 ami no groups in the

formof esters and am des and which can be cl eaved by
W@zgogioes162 basi c hydrol ysis, and al kyl oxycar boPG1/EP2009/000280

protective groups such as in tertbutoxycarbonyl

derivatives of am no groupsygincluding the cyclic

am no group being part of the diazacycl oal kane noiety

depi ct ed |n formula | in case Rl is hydrogen, 5whi ch

from i 3B OB ol DT T M pf il il e 5 = owmso,

DMF, Nmpnaéét@nmﬂ@ue@xmhe@a t6laBn&n fRNYRIsERBe 0P adiliseGuch as a
groups by cat al ytic hydr ogenation or by reduction with

carboraigi lie: pAtassivmi ctaa'bon @AY casheNAP A1 @ RIIRRhatawke tibasic
potas i S SR BhE o liRa ALHR e R ANInRIFY RO e 1 2-

diamiduy@iohekané h@bllﬁ@'@%ﬁmoﬁf’qdlh@hﬁ@m @rylanomereaotum I|ke other
ot her transformations of functional group can

reactiony pedernaed in Wec?c%ﬁ*ﬁaﬁﬁﬁg e @CHEPP'éfr‘%Pfathle fQFmH’@n‘pﬁﬁﬂ@iso be
: r other conpounds occurring in

carne@ out nﬁam{é@"@gﬁ% he&corrpounds of the formula |I. For

exanple a hydroxy group in a conpound of the

5f or myl a XI11 can be etherified or_esterified or
in anclaidngincn fon T PresEg i SEoaTaPaRLS G 8 ToRTHBe A Gampound of
the foﬁﬁ@iaqﬁ&% Ber?éé tb@%th 5lcoR, d;;d*un%ﬂ tﬁ@?roﬁﬁmamwmcgf R¥1g

can favorably be perforne Kyl ation wth
optionady pabsmtutedwm@g/énr beteroanti andrx parhtaiagﬂram aattncciar@blorme

nce of a

bromifig o1 P ins ah AT RERP AL e et am Bt Losfe il Gaptonyloxy,

in the sﬂé?\‘&ét(ﬂ‘d Palfidiuri®istal§st, Whidh &at¢ Bedsrmiédfropim de |i ke
MP or a ketone |ike acetone or butan- 2- one, or

trlS(dlbenzylldﬁ@ea@g@)dmaéladwdl%|andraj@hosm“éne, hgand ifenexample, and a

base éJ}%ﬁg %ﬁcgg%fég{ tgt?tﬁs(ig%ncg tﬂpéyiﬁ pg)g%%s‘?@g\ﬁbhcg ‘?ﬁg ein an inert solvent

such &b a&garou@ybomm@tcﬂ@éd@wbﬁtemannkeadmkmeabt teenpberh&lres from
t ri phenyl phosphi ne or trlbutyl hosphi ne in_an inert

about 80’6t tocakeptyldt s ashdescripeddh kb Wi Didetrple @F9- diedlk 41{€000),
1403, ?&rfexaanM t sunobu, Synthesis (1981), 1). An 25am no
I'n a conpound of the formula | or XlIl can be
rmdl f| ed under standard conditions for alkylation, for

In = T BNst0R 49 ASEIGRATSNN of SPBRRYIAOE SUBRIRITUR Y. compound

of the ?&r}‘rll FhiCcarPhe $é‘éét8&‘Wlﬁ1t 4 BBrorT i@ éci@x R8P4 %omboru%cdf ItR& for(rjnula Il

an actlvate car oxy Ic acid or a car oxy I C acCl
wherems)(l isaa bordnie aaid group BRIk inea tranahhymetahcaialyaed reaction,

[ b Qi
for exgBplscRtiprdfotndfe SHA v AhSRER PulrEAREh O i Sl BBy Bura
coupllﬁglﬁé@éﬂoﬁ?ﬁﬁnltﬁé%r@sérfb@%f'é’@oﬂbﬁr‘dbﬂﬁ;bdﬁcﬁ@&ﬂéé bBQ%riﬂl cetate
respect to the compounds of the formula I

ina sqlmtse@h\ﬂ&a]cawnaama recagaenriket dichpramethasetaschiproform at

o3 S A S B AR & APsrampl oy smperature, an

in the Ectfsmmlce df aotertidry lantine sieh@si tdetamiam/lnteh eﬂnmrsopratgflémke or

dro erOX|de Qr a peracid to give an al O -
pyriding, 2 dgger .00 ShENat 8l pFasrattadson heHo B B990gR3, for
f f
i P Y8BT ol AN e

obtalnedtfrorataeccbrapmnciaai:medovmum |aW|taramergamdmfIL@$d>dew salt, i.e. a

Compcéfr&?' hararniladl dthalah % Risnegaiely Shiioed ienborale group
BF5 h% r%&%ﬁf?@h‘@dcr%starr\ealf(é’lfd@ﬁﬁtél cafigh hﬁéfaocéé‘?urﬂ' bBk8itin,

t he ones outlined above. For exanple, Instead of
first introducing the diazacycl oal kane noiety and then
the noiety 10 -A-R2 by reacting a conpound of the
formula I X with a conmpound of the fornmula X
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and reacting the obtained conmpound of the fornula Xl
with a conpound of the formula XiI, it is also
W aWe09i1e2 t o i ntroduce first the noiety -A R2 BEHEP2989000280

t he di azacycl oal kane noi ety by reacting a conpound of

the formula | X or a protectg@d formthereof such as an

ester wwth a conpound of the fornmula Xl and,

optionally after 15deprotection, reacting the obtained

und of.the for a XlVwth a co

sourf I S5 A BB o o SEBSHREN o a0 i

partIClﬂaf‘a fddth’r’éélu’mkt%n@ﬂnéﬁ cbafteribhqct. IR Alasdteg @t apnpPeuateddn Lett.
ormula |, for exanple by removing the protectlve

42 (20&1&»@1)993 inthernseseree of a catalyicprnsitionmeasal corapeyslipdch as a

coppe? Spm%gfn? Iqﬁg q%phgt@lgy@é%g %s%l\}etﬁ? sGOABE Lén&IBFméljéa

hydroé’é}Bah Wébﬁ&%?ﬂnﬁiﬂ@ﬂ@lda@ﬁ%&o% &ZempbrdtOrds frdm(&Mout 20 °C to
)n (--R(R)n- 1)2-y\402-y Y3, / y3\ / \ Y4\

about 6§ ﬁqn;(hp presence of axyden@nd Kojgcularsieves, ds described in T. D.
Quach et al., Org. Lett. 5 (2003), 4397, for example.

The subsequent conversion of the compound of the formula IV into the azaoxindole
of the formula V can be carried out by first treating the compound of the formula 1V
with N-chlorosuccinimide in a solvent such as a chlorinated hydrocarbon like
dichloromethane at temperatures from about 10 °C to about 30 °C, for example at
room temperature, and then treating the crude intermediate product with 85 %
phosphoric acid in acetic acid at elevated temperatures from about 110 °C to about
140 °C, as described in R. Sarges et al., J. Med. Chem. 32 (1989), 437. The
conversion of a compound of the formula IV to an azaoxindole of the formula V can
also be carried out by first treating the compound of the formula IV with bromine or a
bromine source such as N-bromosuccinimide or pyridinium bromide perbromide
(pyridinium tribromide) in a solvent such as a chlorinated hydrocarbon like
dichloromethane or an alcohol like tert-butanol or amyl aicohol or a mixture of an
alcohol and water or an aqueous buffer solution like a phosphate buffer having a pH
of about 5, for example, at temperatures from about 0 °C to about 50 °C. Reduction
of intermediate bromine-containing products or hydrolysis to the azaoxindole of the
formula V can then be carried out by treatment with a metal such as zinc or iron in
acetic acid or a mixture of acetic acid and a solvent such as an alcohol like methanol,
ethanol or tert-butanol or an ether like diethyl ether or THF, or by hydrogenation in
the presence of a hydrogenation catalyst such as palladium hydroxide or palladium
on carbon or Raney nickel, for example, in a solvent such as an alcohol like methanol
or ethanol or an ester like ethyl acetate at temperatures from about 0 °C to about

60 °C and a hydrogen pressure from about 1 bar to about 100 bar, as described in J.
Parrick et al., Tetrahedron Lett. 25 (1984), 3099; A. Marfat et al., Tetrahedron Lett.
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RRHNNNRS RR RR NR5 XIlIl The groups A R20, R30,

R40, vyl1, Y Y3 and
WOr2009/9516he nunber n in the conpounds of the fRCHEP209/000280

XIV are defined as in the conpounds of the formula I

and additionally 5functionaq groups can be present in

protected formor in the formof a precursor group

which are later converted into the final group.

28 (19577 M7 o P RO Bk el s AR e
examplel nul a can be present in protected form for exanple

in the formof an ester like a tert-butyl ester or a
benzyl ester, when reacting the conpounds of the

compbiPPhb el S5l ¥icam 58 b MEnSARR M- 3R a8l e of e
formulBN@is Wileréin the gregieR*T of myAnd® had A pinel thetrrenibef wake defined

_ reacting the conpounds of the formulae X and XIV. The
as in theppaIRRINdAf thedomaylmliase additiopally funglipnakareurs ean be present
i prof led ity HHRY Funf bt FHEGASELORAR LR DS BHE; Gt no e

final gfaupywith Xcowipiountiref the fgrmuidsll ab definel @bove awketein ds
the reaction of the conpounds of the fornmula I X wth
haloggmar ag @Mﬁw&ny&xyt ‘P(eg]ﬁﬂﬁ %)ﬂg(),(y giaupor q,%oron-contalnmg group

such a?SOQ%/oPo%&églﬁ@Eg?&Qﬁé %@@%?F?ﬁh&%? %Scféimi I é/ﬁbfés%fﬂﬁn

reaction o onpou e formula X wth the
cationasngmuntedomfin ehreudieophilias b dtitutiond redotion es@ni Biimahn tréaction or

oo TR S ST S Bl sver
above‘;\gﬁﬂ"%éﬁé’&t & thelve agfibilef fNEbrpotings befel foRfuRie N BAJ 1, for

nmpounds of the fornmulae X and 5 XV the carboxylic
example iregandingpaladignecaialyzed endaoppgricatalyzed eactions apply

s Do ¢ oA BBl PR v anc

M. formula X in the presence of a base as outlined above.

In the course of the synthesis of the compounds of the formula |, the azaoxindoles of
the formula V can then be subjected to a Vilsmeier formylation with concomitant
chlorination to give the 1-R*-2-chloro-azaindole-3-carboxaldehydes of the formula
Vi, wherein the groups R*°, R, Y', Y2, Y3 and Y* 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.
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15

In a further strategy for the synthesis of the

conpounds of the formula I, the noiety 10-A-R2 can be
WQ@RL®O/097167 oduced i nto an al dehyde of the for muPEI/EP3009§00280

reacting it with a conpound of the formula XIl to give

a conmpound of the formula )¢ the al dehyde group in

t he conpound of the fornmula XV then oxidized to give a

compound of the forrmula XIV, and the latter conpound

then reacted with a conpound of the fornmula~ X to

flqllyzgg\reacon'pound of theforrrulal as \&l ready
ol T), ove. 15 X?--A (R') npi®: X{280 - (apnM25- Y1
. y4 G}3\ IIN'RZO VI i "XRVY T oups A,
R20, 3 and Yzfsand t he\\nunber n

in the conpoyfds & the formula Xv awé cis |
t he coggoundsl ef the fornula | and addltlwnally VEﬂ
2009/ 095162P&/ EP2009/ 000280 53 functionaRk3groups can
be present in protected formor in the formof a
precursor group which are later converted into the
final group. The conpounds of the fqgrrulae VII, X XI
and XIV are defined as above. I eéxpl nalll ons’ gi ven
above with respect to the reaction of the conmpounds of
t he fornula Xl or the formula I X with the cgppounds of
SL ZnM'a X1, and wth respect to the ox'dahéon of
%o of

un f the fornula \(IR)t \tzﬁé(
t he onmJI | X,\ appl y Corr &spondi A t reaction
of the oYl the formula VI WI conmpounds
of the fornmulig XIl and the oxidati onYAf coflounds

of the formul'a XV to the conpounds of theHornula XV,
respectqyvely. Thus, for exanple, the oxidation of the
al dehyde group in the viil

The Vilsmeier formylation reagent can conveniently be 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.

Compounds of the formula VIl can also be obtained by first subjecting an
azaoxindole of the formula VI to a Vilsmeier formylation with concomitant chlorination
in the 2-position analogously as outlined afore to give the 2-chloro-azaindole-3-
carboxaldehyde of the formula VIII, wherein the groups R*, Y, Y2, Y3 and Y* and the
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10conpounds of the formula XIV can conveniently be

performed with sodiumchlorite in the presence of
WQ200e0dsibbut - 2- ene or with potassi um per nangane@EEPI90000280

m xture of water and an organic solvent as outlined

above. All reactions carrigdg out in the preparation of

t he conpounds of the fornmula | are 15known per se and

can be carried out in manner famliar to a person

numbsiih ef Bpiied 8817 ecomppyad of Htctarmtya (il AgAEishal functional
group§é§ﬁ¥ﬂe9pﬁe§eﬁﬁHt1ﬁ8té€¢é/d forNthiﬂCiﬁe%rn%@é%réc&?&@ﬁ‘gﬁddﬂlwhlch is

hi eme;” or Organi ¢ Reactions, John ey & Son
later cgnveraedmnp tm@gpalegf@upu ged m@amt@dmcmsth@rgfaup &hsin me 1-

posm%ﬂ\‘jt%g réc{}ﬁ%n%g ﬁrlg th%ﬁﬁl%p ﬁﬁ %f @ﬁ%ﬁo@@ %X&If g& r&&&?o?‘? with a

compduiR 6f the fERRuRLIATY defirenssved whginoxi istHdlggdn 6c4A

for the synthesis of the conpounds of the formula I
arylsufpeylewymeatkylsuifonyoxy DER00R b@mnﬁenwrépaggé@up such as a
voronSEA SR, 8P GEEH 4155 AGFELA Dokt il A AR B ts

count&idn, Gh anutheaphiio substiyutiorereastian dr aaddiirhams reéctlon or another
4- azalndoles 5-azaj ndol es,. 6- azaln ol es and
transitipmellicatalyeed mactionasgoutlined afopgy Bﬁteesvlanﬁuegs giearabove

with r \éct th@%%ggﬂ?rlggg}e éo&@b i@é‘gpﬁk%rrﬁhla%l I ian’ﬁatl'ﬁ,sfor example

opowycz et
regardTmag pah@cdjunncaﬁaly(zédcah)d cdfjfed;catalyzdd rermpiong.capmy al .

Tet rahedr 63 ( 07), 10 .1' be nmenti,on
conesbsL LG WD 55kt 8 st o o e ESrPou S i iwtag v
and npe pr epar ed 30from suitably substituted pyridines as

starting materials, such as nitro-substituted
pyridi nes or am no-substituted pyridines. In

The afhihdietietrckel s Ep o W Forhili Sk theft dREOfize el
standﬁ&%dﬁﬂﬁkﬁmsﬁbﬂﬂwé@;ﬂdam 399@@&9&3@&?@%5@@8@5l8@@2§ﬂ/eﬁﬂe

be formed by reaction of the nmethyl group with.an . . . .
azaindsieSoerbaxyicargids gbthefermuta By avhegsin the groups R™, R™, Y, Y*, Y

and Ydéﬂﬁttﬁé(boxy%b nd%rgecfrég Eéla{gﬁ}mﬁgg%oﬂ{%ound of the formula | and

additiongllyifanétionc| dratfisedan b@@tﬁsermnn pfoted:tedrfotm @rgﬁ mq:)forlfrmf a
exanple with h drogen i e e r]ce atalayst SL#]ch

precurser RH?HR/WNC@H% atgf Cﬁ'&YQ'EﬁA ﬁ?ﬁ}?@?&ﬁ 9“9 Rf example, t

oxidatiPARgHbe | p%ﬁb ABd Wih ?‘?‘é%gﬁgéﬂéﬁb's‘%h'% gsgﬁﬁwe é’rfmzlirﬁr;geanate

reaction'w t an oxalic acl ester escri b
in a mixturgbdfadateaandtanahert afgatetsehvang csuchGreankefor(el ig2acetone or

rerEE b R ST B bt
room tb%&tur@7§t23bd\t|lttr{e9tr§PBHt\}dllh’é§Q:d?We'nﬂédiI?StHéa@xﬂbtr &P&ér)/ also

be ‘converted | nto 4-azai ndol es and 6-azal ndol es of
be acdamplished witha ohéerideisorh \aStsodnumthlmga@s thenpreseneeiof a-

methy B S i il 60 Fey iyt gt Gl iy, ot &5 4R arconol

like teRRRH GRiPNtREE ke THFN 0 temserdvur@mfrtﬁn @boup a0 nE torabdut
adj acent position, can be reacted wth

30 °Ctfor msampl%at ipos tRrypeiiaturen at wealslyeasidie @Hbyaldepaor guample in
henyl phosphi ne) pal | adi un( 1)
the pr%% ea gﬁgar@oghe%bﬁ%%pound such as copper (1)
i odi de to give 1-(am no-substituted pyridyl)-3-
15trimet hyl silyl -acetyl enes which are then cyclized to
azai ndol es, as described in
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Mazeas et al., Heterocycles 50 (1999), 1065; and Song

et al., Chem Soc. Rev. 36 (2007), 1120, for exanple.
WE2009/09%162r exanpl e of procedures for the prepBCHEP2909/000280

of starting conpounds and buil di ng bl ocks, the

processes for the preparatiggn of substituted phenols

described in US 2006/ 0160786 and in Organi kum 12.

ed., VEB 20Deutscher Verlag der Wssenschaften, Berlin

(1973), 588, y be nmentioned, according to which

conpounds of the fornmula XII in which X2 |s hydyogen,

4 2avd R2 i bstituted pheng4, c W& pre
uc \gg.s- ro-2-nethy|-pheno|q¥£) ¥
f1 uor¥; 6- - phenol or—» /\
3, 5- di WoRg-.25metjhy| - phenol , for exanphé. kgr

subj ect of the present invention are the nov
starting co?%munds and internedi ates occurrigg®in the

synt hesi s of the conpounds of the formula I, I ncluding
t he comMunds of the fornulae II, I, IV, V, VI, VI
VI, X X X, X, X, XV arg , Whergin A R
R20, R30, R40, R50,)(2, Y1, y2, y3 n, pand q are
defi ned as above, in any of their reoi sonmefri c formns

or a mixture of stereoi soneri cHpgr Ms'P3@AMY| rtio,
and their salts, and sol vates of y\of themj and
their use as internediates The gengipl expl anations,

preferred defini ns of groups a unbers and
enbodlnent@ of t i nvention given above with respect

to th t he ;WO

(R4°)209§4Y)9516 080280 55 fornula | apply R R
COBT es ngly the said internediates apnd stf@(i:g
cdap \A subj/aét of the invention qre i > 50
parYicutg vR| sne&pecp&“f’ Bty A’ nd N-R
i nt er medi tesggmsclosed he ﬁg?pen t he f
whet her Rhey dre dlscloged as a f d and

as a specific salt, th&yAre a subj ett ecl R R
i nveflli on poth in 5 the fﬁ%ﬁwof t he free|%onpounds
and in theIforn1of their and if al%pe0|f|c sal t
i s disclose¥d, addltlonahgy in the formof this
specific salt, and int form of sol vates o?“any of
them The conpounds of the formula | inhibit the
enzyme renin as can be denonstrated in 10t he

phar macol ogi cal tests described below and in oth

The cahaxviecid of the farauta haag theft Be icryRIed: lmd&rpsmfé;ﬁfd conditions
for theﬁé%hﬁﬁ] b ah B tbon%ﬁ?ﬂl’ﬁé%fbgbf?ﬁa‘ll{én\é' 6frtﬁetf8§ﬁ a')(‘}o give a

|nh|b| I's deter
compdumdaofi thalformoalal 4. | The\gnoaps RhR3%1rR"1 hyheri é(ﬁsandeY“ and the

numb%g%magrg tl?qt]ggqrwBS%S f't fgpr [q%}g' df%llgrpv flned as in the
compdldérﬁi@td"ffiﬁé féﬁndﬂ@%ﬁﬂ%ﬂ%hdll?%h@ldﬂﬁl gkﬂd&r@d'rﬁ/be present in

ypertension, for exanple; and othér disorders of
protectdtbfou:mmh iovbe femmanf a;psemangrdwawhlctius tedeesonverield into the

final o iR The Hondernds b Tol AN alae i 52 9BRFGcTe group R
in the Barmehh@@Bﬂhe:@rrmwaé Xidhdogl an Na@s tHeameyRrRystdfaRd yroup R™

) ventricular dysfunction, in particular |eft
in the o@mppua@ss af the/formula | with dhe @KCQBI&E‘andWQFOQW deciticam be (Cs-

CG)*'@@‘ “pher ala(lcﬁ ECSJ&M. or? "dlz‘éor ers ‘?’g%go@%[]{) Q%%t%@t the nitrogen

atom daﬁtﬁ)m% Rﬁ‘bag@mea Psactionowith drgcompaahy of the forrautd |6, or R* can
for the treatnent of renal di seases such as rena

be angthey pratectiveddiaUPivish prevente adeastion atbesid Ritepgep atom and
insufficiency, for exanple, and for the treatnment of
ot her diseases, for exanple diabetes conplications,
such as nephropathy and retinopathy, cerebra
afflictions, such as cerebral henorrhage, gl aucoms,
and end-organ danmage.
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25The treatnent of diseases is to be understood as

nmeani ng both the therapy of existing pathol ogi cal
wepageder mal functions of the organi smor of PEKEB20091g00280

synptons with the aimof relief, alleviation or cure,

and the prophylaxis or prewytion of pathol ogi cal

changes or mal functions of the organismor of synptons

in humans or animals which are susceptible thereto and

n need of .s R hyl axi oprey n
can lafiriye raat B oy B BB g KBl T IF Wi R i
hydro@éie UExzRASIEs OF gdupwhichaiteaéhtod rédttioheatdne ealf nitragen atom,
occurrence. For exanple, in patients who on account _of

are the lhenzylakyeabenyligroup whick can datepbe isleaved kichydroggnation in the

preserii ol BEa b iasch BBt Btouton s subvigycarbonyl roup

which @antister beaidanathy reatmentevith ah\etidredite as adifl dmeaﬂ:e&t&n&cnd or
the occurrence of ventricular dysfunction can

hydrogengllerids. %’rthietfgi%ﬁ'ﬂ@nllloé}‘ﬁ?r?@aﬂéfﬁkép M%«agrééﬁtefrh@ cleaved
R A e

of the forehuladXiis phuallyoztmgﬁemmkil iptcaa ceqdtivel derivativa, whidh can be isolated
Bépe'olomall ﬁpﬁ?hi sol atesth eof

or prepa Bead sifi iy escustomga: emid Soup nSveagent For

exam;ﬂ@dth%%{)élﬁﬁ] bﬁ/th'er\‘oﬂHU%nﬁ( c@Pb@ cBRPEMBE fith iamPdci@hloride by

medi canent on their own, In mxtures with one anot her
treatment mithtth @n&bcmioude,mmlﬂrqmaﬂ ord-chiorpagnethyhpropgnyl)-

cimetSHSAERS 4304 PRV 3R B HRCHR R F R b matmepy win an
alkyl cﬂf&@f&rﬁﬂt@hﬁ@bﬁ@l 2R réfoyrhiatd @Qis@@hfyl’cl@l@ﬂﬂ‘@trﬁbiee or it can be
sol vates there for use as a pharnmaceutical, as well

activates \gﬁraarragganii wh avRpARANEPbAsPheRIC aBydadR AN ch

carvofEREREBIN R rBG A ABR o, 4 SR AR HER S

dllsop&ﬁiylcalﬁbchﬁﬁﬂ@f(m)ﬂ/MN «ahctmume&b/mgrbmiuhﬁdeqbaﬂ)ahl N-ethyl-N'-(3-
vate of any an active ingredient and a
dImetwmm%@wlmrbwm@smygm®l%ﬁ’@ (RIPC),ia garbgdémige tpgegher with
an aodlE [RS T BUEU OB € SRR StifrBtoe
(HOAT ) mpaonilsn-baset eoliplimy readerd fike 1O é7-azabersdattiazplclayl) N, N N',N'-

teram G ilioR eneroRpnoRatae (IS HRS IR S NN N -
tetramfUtRAGRART KL AGSEpREGYRate! ety 601 exampl e of

pertensi on, e inhibition of renin, as well
(cyan@(sthdxgcansb@ngf)rrterhleylemomm$r\l bk Nt Netetramethgluroninan t hei r

tetra YRR B LOTL DY ol S ERBRBPR G T brSe ORI RRRAL G ' X
(benzdfﬁdt&lmraxyftﬂé(oﬁrh@tﬁylaﬂtr@@ﬁosfﬂhmhﬁn weiaﬂ@@@pﬁaﬁphaxae(gop)

above or for "exa h pertenS| on,

(benzcntnezolahufoamtumerr@lfdlraommmwm hgsaﬁmorpnbosmtsu(PvBﬁ)P) or

bromo‘i’l{;%{rféhtdw P%?bﬁhﬁ'ubbﬁ%%éfﬁ@ p@%s c?1fsaltJ ] e@?l%ﬁj fﬁggrc{ﬁﬁt?on of

the conipoinidi afrth@ferenwia eX rpidnbdsehotiont btherauivatsat c@‘hpblhn@d of the
di seases nenti oned above or bel ow, which conp

formuladhi of & tRAGtiNg CgAValYe BhiekmBRWhe! B TR withihe
comp&ﬂ@&["tﬂglfBFmﬁlPt I r eor?"% cQFn%&ﬂyﬁ'aﬂ' |ﬁ§|’1%6'|\)eY1t such as an

accept abl' e sa ysi ol ogi cal l
ether liiecEHFadiozanelov MEpS& I’aydpoc:afrbodn suoch asaolhanana «rhloaumated

hydrogatBon JRE AT e P GBIP RS Of BRITuAS SuR S PRI or NMP,
for exéﬁ?lec %F%%&t&erm@owews taﬁ@?ng@ﬂatnfésaﬁmrumw to about 60 °C

erally, for exanple by or buccal , sublingual or
rectal adn1n|strat|on parenterally, for exanple WO
2009/ 095162PCT/ EP2009/ 000280
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57 by intravenous, intramuscular or subcutaneous
i njection or infusion, or by another type of
WQanHa9Pdsr at i on such as topical, percutaneous, PCT/EP2009/000280
transdermal, intratracheal, intranasal or intraocul ar
adm ni stration. 5The pharnmggeutical conpositions and
nmedi canents according to the invention normally
contain about 0.5to about 90 percent by wei ght of
n r : .
in the Bhe%,%%%pd |ac%H' %b?eageg%tsg tgaﬁa{rg aghla? BEe triethylamine,
ethyld@ébﬁb?&l@ﬁtlﬁéﬂ N Yné’tﬁ?ﬁ@ér@hbﬁné of b?ﬁ@iﬁet bea vakic dikEl metal
anmount” of active |n?red| ent of formula | and/ or

compaung onl;tsaoaogall@il metal cagnabe lékgapﬂlt?m]eamor@t? port]assmm
10
canno s SRS Bl S BRARPRE e he Lo s 1o i

general about 0.2 ng to about 1000 ng, preferably

about 0.2 ng to_about 500 Fal‘tl cularly preferably
The obfgingd qorneowr@d abthax fogoglmﬁl Caethaihbe repsed withea compound of

the for%lgg%t tooglvg &;}ﬁggg@é r'o?gr%‘@&{ﬁ%lla f(ﬂrpnlgﬁén@lo?@% cﬁm&g R2° R R4
Y', Y25 ardiy*taridsthetmambenspgundsd gfin tthe compounds lof ﬂredfonmulae Xl

t hei r hyS|oIo [cally 15acceptabl e salts
and XBW@. 3ha&@ U4hds %féh%g‘i@%“?ﬁ@PQcﬁdeAW@%W%C“O"a'

group% Egﬁtb@eﬂre‘é\éﬁﬂngﬂgte%ﬁ%g ?rgih'tg ®5rmh bﬂH'éﬁl (Ylﬁgb(;%ﬁo%\ﬂ wﬂlch is

I or 'exci pi ents, so i R Comby natl
later coneerted imdo ¢hefihargraupi Viee gng:peBF%imtthesmmmcamd éfthe formula

i is §ERRER B i s FnBL RS P KR togmhloBx RO 1 fre gt roup A i

the cofipéRinAfitRe FEHANE X1 BN 28 VHINKIC - @Q) S!R?F)tih%'grﬁu X2 is hydrogen,
converti nfgt enzyme i nhibitor, 20a neutfal endope tidase

and therreagliaref the ecmnpoundscofthadormulaekdrandaXHiis asuslaapbdic

sossd 096,451 o, A OB  odhoPn Gl sompounes

and infetrRAMtES in tHe HAItRSSE Wﬁlt@@@ﬂh@buﬁ@ﬁ@f tHeoformaila | including the
t hr onboxane synt het ase | nh| b| tor

compaiinds-aof dhe fermtHae 4K cX anentl), for eé@f@pl@eﬁh%g@m cqiBRoyNds efrthe
t |
formulg SR WARPI LGRS BEALD Uebhiified fARLIA ot sol

Likewigs, altptaziuets ottamadcinrthe@oufse bfithe, syhtheswaﬁtbieecoramhnds of

the foraguﬁgr Erigglggiqggqrﬂlte\?ﬂﬂ%éggml ; aglpﬁglo? {pg gwia ﬁ%%ﬁ,%ngbtained in the

form o?”é@a‘&' Eﬁaﬁ‘{plé@oteédlfa‘y E sér?sdbf:th’éecorﬁp&]tﬂase&fttheffoﬁﬂlﬂa XIi, which
sent I nvention also articul ar

can alodnbermepantedoalsntuoatmalkahmmﬂtal&altscs*qm a;aesodmm salts and
east ,on

potassiyP LS ARG RIS PO B GEGNABL ERalt Puch & uaternary

ammohfﬂfhﬁ e8lts. aFHH @acﬁon% aldBhsh AP bERE! fbrrﬁ@l%@l@ﬂ Abhérein Ais O, S or
sol vate of any of them and one or nore other active

N((C+-Capaliyl) emdsX alschysirpgen., m&eatqoamowda@dbptfow@ad@rw uswally

carrieq R i & sONERT "ol P R, PE A RS SPuBhTsyEr Y ppaide lie
DMF dravIP, o\ONROO96P 4 PAiREIFE bf EBRRAR, G BBPres@nteaiof artkase such as
vascul ar di seases related to dlabetes end- o

an alcgtacp}gt?ah@@qmg@ ethpwidgorinpdas sy, t@ﬁctgutgxldg, g,lqngande like sodium
hydrid 25 otd & FHYHEDR aflaFiAS fRe SUGR SrAGH b T Nl ©

restenosi s or g aucona ern as

diisopepgigphide, af elsuateddthmperaitires fromasaudishtG tcaagoott ‘EBOS?(D
i nme inhibitors, jotensin rece

Advan%r%v%% e Eeacion can ba cagied Al I AnicERUAYS Fea o In case the
group AThaH8RbAfpounBNtthE Forntuls KIVRIE (RS, B YéBtion of the compounds
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i nhibitors, neutral endopeptidase inhibitors, calcium

channel bl ockers, nitrates |ike isosorbiddinitrate,
W@2000e6Dr bl ockers, al adrenoreceptor ant agoPCHEBR2009/000280

cannabi noi d receptor antagoni sts, potassium channe

modul ators, thronboxane syngfhetase inhibitors and

anti-serotoninergic agents nmay be nentioned. 10 As

vehlcles and exci pi ents, suitable organic and

of the SeyRiiRRY A2 XL GReuFE horietEeladlin iemiRanil & BGL
carried oulE¥aaH Qﬁ‘gdH?o'n‘iétafFE)bohﬁdeﬁiﬁi Feredamipte WakBER case the

vegetable o1 ls, waxes, alcohols such as ethanol,

compounshetiberformuta Xl san henaniptganasestallic coniIdssugh as an

e Sl LAY h st Py, e o

2 in thardopipolingl efthe Yeimda XihtHepsiseing tisé gralp Za{1Gayrian- lcuﬁ an
and its salts such as magnesium stearate, talc

organp@w&n. Gompritndlikamd- @ngagzo % porAbiesala 1 Haogans, thergroup X2 in
e oo YRkl W BB, A v

With res;aéctaod\e eom@bundeqf ttneﬂfquula Q(llllwlnlcbh@anmaﬂwelnqﬂbyed in the

forns su 2for 20exa tabl ets, oat ed
reactiqny |f) G4se. X\éﬁué&? )@o@@er’ot‘Bg{%éf‘é he gpatRoUEY, ofﬁ'a\? 3 {praia ik gan also
be reg&?{:é& tdhe We@ﬁsuava@eﬁhhﬁé'o%roﬁnméﬂdnmﬁ.s & ESﬁﬁ@thhe
olly, alco

C or aqueous sol utions, syrups, I ces
formularXidlisothen danverted o sdu bydpeatsieoh witbrzirerints it eesp@a;tweb e

d._F t f t
organ$FRG5PToURg GaPE SuPHTARAN R ECOPPLER. T e ISR P
organéﬂhébbﬁib%unarcﬁrftﬁé AbrnYula JIPRUA 118 Loinipdlhd of e REMHAE X is

SFor topical use, in particular pharmaceutical forns

generalbcmragdcﬂuhumann@ert apeatiessolyritsaish asca hydrocageanslike hexane,

verech B uhEEHD e RR°H Y oL Plebt e AT 5 o, or

mixturexd#gehnts, fﬁi't@mbérzﬁ[]fésmémfm:ﬁ)lmm@d o aboWtdiay A favorably in the
i nhal ation. The conpounds of the fornula I and their

presengs ef atiggsitian metat ééﬁ@ﬂ%l YIRS i HRPTRRERIOPLY Paladiym

com BB RGN 2k, BBl B etk BR ) o

bls(dlbﬁfmypdimea‘deltoné)paﬂmdldmm t@geﬂ‘ferlvntmabhbbphlne ligand like 2-

dicyclgib RSP ISR A o £ 1 sp8etth fisranie, Sxhnghtignally an
aIkox;/BforélYéjﬁén\%tlv%xlﬁégFB ShethoRy- QWPICXEF%[)OSI Hoﬁa’ﬂb l?ﬁ in Bt

contained int phar maceut 1 ca i ons and
presemaadotammkes comnpbund dike sjcket ae@vlaa:etor@ete Inithe keaetian of an

organ RSB ATAL L I R BB T X

generawbbeefs%hIa%fthusgelp’waéé'mnmbhateoW&Séwrﬁplebtsfécﬁied
substances, colorants and flavoring subst ances may be

menti oned. 5The pharnaceuti cal conpositions and

in ancig BEFRRL S i Breelir ot fafbBuff o Bi€ 1R i ol
compdi&dléﬂﬁb fofrhigladdis@riba ebnigtrindasting fisinuwh XIheheainw i@ C(R®),,
depends on the circunstances of the specific case and

the compaaid afitbe ferynula &l i fiest cpaverded Bite ﬂw@ respectige organolithium
compd‘&Fd%f&ﬂ%(né Iec Coﬁf?\%rﬂ (?‘?gr?nqtlﬁl%%p dfﬁhgﬁﬂﬁfﬁﬂg athf in the

mpoun or mu MRl slere
posmc&ntﬂon é>anpiedyagaation withadn alkylithiamtéompowrd sineh aghur e

.and severity of the ind al syndrone, the se
butyliiien: 464 e iRANERET AGANPATIIM CPaTAE s Bed reAcierin a
substlf‘dﬁgﬁr}egétI&f‘MfWa <t:(5}n98urtnc'}i1Sﬁ‘fh‘?adforrﬁ[]Ié"ﬂ@lﬁ*?{ﬂ'ﬁ—:r efntBe group X?is a

eatnent 1s acute or roni ¢ or prophylactic, “or on
vvhet her further pharnmaceutical active
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15conpounds are adm nistered in addition to conpound
of the formula I. Normally, in the case of

waadwpipas2 ati on to an adult wei ghing about 75 RGI/EB2009/000280
dose of fromabout 0.1 ng to about 100 ng per kg per
day, preferably from about 45 ng to about 10 ng per kg
per day (in each case in ng per kg of body weight), is
sufficient. The daily dose can be adrri nistered in the

form of o e or divid unb
nucleqriiicaty sapSti el fRnluin st ReoBo. b Pargftar ERlorine,
bromihd Bt Wo‘?d@'or%ﬁ@r%lsu%ﬁyl@ﬂ?‘o? 'aﬁ@y‘lsfi}lﬂoﬂplo&g@r@ué Suéit as
carried out continuously, exanpl e by conti nuous
benzene;selfnnydnxyoﬁolueme&lliﬂmquwpmﬁﬂlh&fgesulfoﬂhl@xu iOf cunst ances

oSBT 1 i B LSBT RORER an

subse&ﬁ&@tsélﬂﬂétlé\ﬁ afe ?Bﬁéﬂﬂ?%@?mé‘cﬁbuﬂﬁtawmeﬂ@mw@ dolvenhsuiatnas a
medi ci ne and veferinary nedi ci ne, the compounds of the

hydrog¢asbaullise hexane aurbenaen@@plaaﬁaew&awﬁm pxane or a mixture of

solveryth 3¢ ey 00 sBBLL BT o BBed 1GT ) VT r0”

di agnoses of blologlcal sanpl es, |f an inhibition of

renin is infended. The conpounds of the forml
In caseibe greun R35 rheiosapaund ke el étheffaﬁanmgs of

oo S AP AN,

desweﬂihaeémhbsworrg)rsledrw the ddfinuisdn tafttbetdmmpowmistofdhe formula I, the

t
compayghp '%éh%ﬂﬁ@ti@@b 05 ShELEH i SreAdy, a gl gampgund of the
formul m"@ahéfb@e dg%r@ﬁbfb)ﬂdfé’wﬁ\'ﬁb@ﬁd Wfdfﬁ{dw \is to be
ul OXI e 10EAet hyl acetate HEPn-heptane MoHmet hanol

prepamn\wmlmchﬁ ? imhydropeneamd/pRany otyer-gsoups Brel presens ieprotected
form %H’émﬁﬁ% gfl g%rec%rr]gg(rygrgﬂg,s&rél cno?npound ofjthgefghr%fjpé )%I’IljthBls
obtained can finally be converted into the desired compound of the formula | by
removal of protection groups and/or conversion of any other groups. As indicated
above, in order to avoid an undesired course of a reaction or side reactions, in any
one or more steps in the synthesis of the compounds of the formula | functional
groups can be present in protected form or in the form of a precursor group. Besides
in the final step of the synthesis of a compound of the formula |, protective groups
can be removed, and precursor groups be converted, also at other stages of the
synthesis. Respective synthetic strategies and details about suitable protective
groups and their introduction and removal are well known to a person skilled in the
art and are found in P. G. M. Wuts and T. W. Greene, Greene's Protective Groups in
Organic Synthesis, 4. ed. (2007), John Wiley & Sons, for example. Examples of
protective groups which may be mentioned, are benzyl protective groups such as in
benzyl ethers of hydroxy groups and benzyl esters of carboxylic acid groups from
which the benzyl group can be removed by catalytic hydrogenation in the presence of
a palladium catalyst, tert-butyl protective groups such as in tert-butyl esters of
carboxylic acid groups from which the tert-butyl group can be removed by treatment

with trifluoroacetic acid, acyl protective groups which protect hydroxy groups and
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TEAtrifluoroacetic acid THFtetra hydrof uran Wen

conpounds containing a basic group were purified by
Wee@pardsl ve hi gh 20pressure |iquid chronat ogrBgHEP2009/000280

(HPLC) on reversed phase (RP) colum material and, as

customary, the eluent was ggradi ent m xture of water

and acetonitrile containing trifluoroacetic acid, they

were in general obtained in the formof an acid

amine{§{gubs FRITECTot 41 tcls A Sy i PN b RB RIARRR acidic o
basic ﬁ?dk@l}shé)fé?\d aiuﬂbwaahmﬂote”ctmé @%maﬁma@m fért-whose

anmount can 25vary and can be up to about two
butoxycaiberyl sleriyativessef amine Qﬂﬁ)elpéa@é?'l@ﬂngaﬂ@o‘?mg i@nino group being

prt of B ARl BT o Do e

which @88l betlededd bl ekatmehbrithttifisdroasétid aciduERemplB4 of precursor
i ndicated in the description of the exanples. This

groups phicrEmaROIENEGNGd Bee DEFLBIANES WIHER Kandeccayesiefda amino
aroupd By B FiHooBBtFbr O oS Y soahin BfiyRS BPexample

and cyanmuugvoups iwhictk ean be cmv;erteddomrbdneampetgmap@ahdtoauboxylic
., equivalents of acid in the case of a conpound
acid g Y\é{ Of¥%$-basi ¢ groups, for exanple, and which is
not SpeCIfI ed in the nanes in the headi ngs of the
exanpl es WO 2009/ 095162PCT/ EP2009/ 000280 61 and not
In addriti;m an ecﬁerﬂobh@imfm@@mmhpcbmdmd)fdhe founulardvarinusdother
he descrlﬁtl on f t he

|
transopgatori il e baRereutedh B catred AUCGRMREIREEF B formula
or conY)%tﬁfo% cﬁtthé%ﬂnﬁulﬁcﬁlﬁ dPRther3OMSEURES o&cuffihg il fH@S S/ hesis of

/mn. Eluent A:- ACN. Eluent B: water + 0.1 % T
the commn@lﬁtof the fermida 4, Rorexa@mplieBa hydoaxyograup ine C%nmoound of the

formul 10 2R Bne IR Sl Eefeh i BETRYBaRgl o aive 2
carba@ﬁ&ﬁbﬁd@r@ﬁh@a@%@cﬁtﬁ&ws? Em@rmoagba@ lof hydi@ixg.grodps can
i cul ar mass spectra ( and HPLC retention tines

favorapht be P@ﬁﬁrWﬁPYMKﬂﬂt'%Wéhé e aewtlw hadpgsmermpound, in
panlcﬁgﬁ%aégbrﬁﬂe PPt i g EEH%&; E%SELSQCN%n?lgggwtal

I na net I'C resonanc tra
carboisatedikéi p&ﬁasﬁuhmrcarbenatéhbrl\ﬂ@mpeatbmatelrean droert deldent such as

an amideojine DM o6 NI O rietents e Brs Bhe ar Dutaiy 3. Qiimor withethe

respe&Nt@b‘?ﬁEoﬁ’él aJ?\ngou Boﬁﬂlggﬁs ggﬁﬁt Igﬁ%%ﬂbﬂde@dcﬁpﬁﬁ I(rge presence of

an azmmcarbﬁuyiatﬂ kiket dleﬂ'h)étazoqlcaopmoy(aﬁe or mlsmmvykﬂimdmarboxylate and
b d .t he . .

a phogitif i irany RSP ol Bintictehle A gphen

such ésh@h B liRE THIE oFBloX@HEFES. IonwsMno%ug SM s (19813 1). An
related ion such as the ion Mrl (e rotonated

aminorgspep in arcompouna-afitheformiela;l o X I:'an(tze @!odmeﬂmnder standard

concrR RRAGRGER, FE B EBy SRR a ibloSth EGRpbihae! by

reductiv@@mirdtivon dffaecéiﬁbﬁﬂlldﬂhp@mdmlﬂ@%@mmi ecsulfanytaapn, for
i oni zati on (ESI articul ars of the LG M5 net hods

examp|g &y r@,@g@raylth@n ng/ated 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 XIIl 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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Met hod LC1 Col um: YMC J' sphere H80, 33x2.1 mm 4 pm

flow 1.3 mM/mn; eluent A: ACN + 25 0.05 % TFA,
W@PWeMesS1Ie2 water + 0.05 % TFA; gradi ent: from BCEEPR089/000280

95 % B to 95 %A +5 %Bwthin 2.5 min, then 95 % A +

5 %B for 0.5 mn; M ionizgion nethod: ESI+ Method

LC2 Col um: YMC J' sphere H80, 33x2.1 mm 4 pm flow

1.0 M/mn; eluent A- ACN + 30 0.05 % TFA; eluent B:

compdifichrhe Torguiagrox Fal b Rzt abefiodod Tk ghdasn
peroxide®rd peratf f VQ %hlalk?yll‘@((godr aﬁzES(O%?DEroup, and a protected
2009/ 095162 EP2009/ 000280 62 t ho | um: YMC

mercapta graipeinigBoompeund of the fcz[rrpm Xl gap bg depiptegted and oxidized
to gveFa $Ehbp acheinfor oot 65 BbfydtEh Spo e Etfylity M fingynder

standéﬁd/&ohdﬁldﬁsﬁo\gmdla%uﬁoﬁamlde then 95 %A + 5 %B for

0.5 mn; MS ionization 5nethod: ESI+ Method LC4
Col um: YMC J' sphere ODS H30, 20x21nm 4 pm flow

The ol i WHT arcBhl Rt itiodlicka AUHE Roup byt EsEof %
compdlﬁwdmﬁtherfoﬂ“nmam oan alsanb® Biffefent fidin Bhé oned .olitimed, atidwven For
oni za

exampS, DSIE Rl S IB BHORA e ReZPoRRekenRgDIS3pd Tarminc moiety

AR ectlD < B B B e oA T opyla X

and refacting the nbta,lnetdwewmpougd ofdhre formula Kl withra eordpound of the
MS.i,0n i on met

5 0 A 5 %B.f : d:
formulaefil. i afiippesibisienfhadea it e s "hdR SRBBh RS,
dlazac@cwglkdcdeoﬁ\{onéy By %%morgg a@b nék: ofﬁﬁ‘é'fd’rn%l@&%ﬁ@ﬁotected

uent B: water + % T cgr adi ent : % A + %
form tlneneoftsmmasaneesterowgb apompoEndpithei fPFmH|34X|r|naﬁd om@nally after

depro%% ({ﬁ,’afeacﬁnf 4 5BtairedCofbBund/Br ¥ YofAUILRINGAR ¥ compound of

the formula X to give a compound of the formula Xlll which can finally be converted
into the desired compound of the formula I, for example by removing the protective
group R in the case of the preparation of a compound of the formula | in which R

in the compound of the formula | is hydrogen.
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25 Method LC7 Columm: YMC Pack Pro C18 RS, 33x2.1 mm
4 pm flow 1.0 mM/mn; eluent A: ACN + 0.1 % TFA,
W@Rwenesi water + 0.1 % TFA; gradi ent: from SPO/BP2009E0280
%Bto 95 %A+ 5 %Bwthin 2.5 mn, then 95 %A + 5
%B for 0.5 mn; M ionizatg§ion nethod: ESI+ 30 Method
LC8 Col um: Waters XBridge Cl18, 33x2.1 mm 4 pm flow
1.0 M/mn; eluent A- ACN + 0.05 % TFA; el uent B:
% TEA; grad| ent: 5 %A + 95 %B for 0.3

mn, 63 th to 95(4%#\A+5%valth|n32 t hen
R'D5 A+ 5 BB®Hr 0.5° R/Emo avi on d: ESI+
d Colum: Y Jsp 1 mm 4 pm

f1%y 1//0 M\/min; elwert—A ACN +YQ. 05/ TNFA el uent

B: watel + B for

%TF%I gradient: 5 %
0.5 mn hen to 95 A+ 5 cio BwithinN3. 0 'm zothen
95 %A+C;g30%8for 0.5 mn; M ionizatiopg3hetho ESI +
10 Met hod LC10 Col umm: Luna C18, 10x2 mm 3 pm f1 ow:
1.1 mMIXin; eluent A: ACN + 0.05 % TFA;, el uentx
water + 0.05 % TFA; gradient:RfRom7 %A + 93 % B to
95 %A+ 5 %Bwithin 1.2 mn hen 95 %A + 5 % B for
0.2 mn; M ionization netho Sl + 15 thod LC11

Col utm: Waters XBridge CIBIN33xZ N-AR°4 prg flow 1.0
m/mn; eluent A ACN + 0.1 TFA, eluent B. water +
0.08 % TEA;, gradient: from3 + 97 %Bto 60 %A +
40 % B within 3.5 min, then t® R8 %A +y2 % B within
1.5 min; M5 ionization nethod: ESI+ 20 Exanple 1

[ 1- Phenyl - 2- (2- met hyl - phenoxy) - 1H pyrrol o[ 3SRR-AD] pyri d

i n-3-yl1] - pi perazin-1-yl met hanone 25 18\0
2009/ 095162PCT/ EP2009/ 000280 64 Step
1- Phenyl - 1Hpyrrol of 3, 2-@4psyrithi:|vé 50

N P°N-R
e o K

YN\~ A RR
\
|30 Rzo
R

XNl

The groups A, R®, R*®, R*°, Y', Y?, Y? and Y* 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 IX the carboxylic acid depicted in the formula
can be present in protected form, for example in the form of an ester like a tert-butyl
ester or a benzyl ester, when reacting the compounds of the formulae IX and XII, and
the 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, Xl and XllI are defined
as above. All explanations given above with respect to the reaction of the compounds
of the formula XI with the compounds of the formula XlI, and the reaction of the

compounds of the formula 1X with the compounds of the formula X, apply



10

15

To a m xture of 4-azaindole (1.20 g, 10.2 mol),
copper(l) iodide (290 ng, 1.53 nmmol),

W@2009€90%% qui nol i ne (221 ny, 1.53 mmol) and poREEEPHAI/000280
carbonate (1.55 g, 11.2 muol) in DVSO (24 m) was
added i odobenzene (1.25 nl ,5211.2 mmol ). The 5reaction
m xture was stirred at 130 C for 3 h. The m xture was
then cooled to roomtenperature and a sol ution of

corresHRBB Rl el 360 ol helbarfab hee b BRdarPUETRC R

comp®indicof tHEIfEMAMAEXII, Sl thed redkfich ef tHd édrﬁb@@nd’eﬂdf the formula X
evapor at ed under reduced pressure.

with theheemaeuadsphthediermula X§, g’éSpQCEWﬁhElffﬁugaf% exe0nig, for the
forma@i Hﬁ l gm?&”@@ﬁ@ﬁ'l thJeOrebgflg@of fﬁ‘aetébquér&ﬁas om“i’hé f6rn]18Ee X and

XIV thé—d%hs@%}hclaom drdufdisagansralty edrdserte ipty & déactRreaderivitiva or
stirred solution of 610 (3.14 mmol ) of the conpound

activated Ry gieansief a @Lﬁtomﬁmng% 29upifng m%@@? r@@@eﬁhvy'th the
compd{iy A FETQIROEIA T51 bioed o bl Bubed apble. 192
treated with a satur at ed sodi um hydr ogencar bonat e

i a 1 FRehokRlohine By R i B Ry o Bt £l motey
-A-qujééfge Q¥ ucg@aue&u b it ﬁdew&é 8f B @ﬂﬂu%vvw%/gbsaing it with a

er re pressure. esulting solid
compalirskof thedormulat Xikh to give4s cainpoupd df i formute XM ithealdehyde

carbon (668 62 I % S ded and the
aroup oSBT BRUR B e B Y, el Beed & B 48ymbptng offne
formufan'lNﬁ AHURE | drBPéund tHenesbtddewita ddnpaifloptherformula X
celite and the solvent was renmpved under reduced
to finafly gieua sompogindofdise fernua | eraleadi @utlinadsak@@ound.
LCMS (nmethod LC4): mz = 211 25Step 3:
2- Chl or o- 1- phenyl - 1Hpyrrol o[ 3, 2- b] pyri di ne- 3- car bal de
hyde A sol uti o of DI\/F (z_l 36 nf) in DCM (3.5 np) was

cool ed %t Ca 3%qer ar on Wt1h| n n
ptRISH de (1 m (R adtied
and t was stlrredfgr 30m N\ The
con‘pouhﬁ 2 (660 ng, 3.14 rmol?3 [ ed in
DCM (10 ' ) d pyeli di nex|(864 pl, 10.7 N~ wag ¢ hen

added 30to thle,cool ed sol ution. The react i on| pi xt uri
was stirred & room tenperature overnight. TRe mixture
was sl ow y,,poured into 300 m of ice, and after a)z\?w
m nut es was added. The organic |ayer wa

separated, dried over sodiumsulfate, filtefed WO
2009/ 095162PCT/ EP2009/ 000280 65 and evapor aged under
reduced pressure. The resulting solid was dissglved in
DCM (10 m ) and phosphorus oxychloride (1.32 R, 14.1
mml ) and heated to 100 C for 2 &)40 ftg{,\éool in

m xture was slowy poured knto 3 nd
after a few mnuteg was added. Thve\or | ayer
was separated, dried over sodium 5sul f ©ed
and evapor at ed under reduced pressure. Col u N\_20
chromat ogr aphy on silica gel (EA HEP) gave ny 4R

the title conpound. LC M5 (method LCAxp Mz '= 257

The groups A, R?, R*, R*, Y', Y2 Y* and Y* and the number n in the compounds of

the formula XV are defined as in the compounds of the formula | and additionally
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Step 4:
2- Chl or o- 1- phenyl- 1H pyrrol o[ 3, 2- b] pyri di ne- 3- car boxyl

WO 20009d6210The conmpound of step 3 (508 ng, 1. 9BCTHREEL0PI/000280
was di ssolved in tert-butanol (25 m) and
2-met hyl -2-butene (5 nl), apd a solution of sodium
chlorite (1.07 g, 11.9 mmol) and sodi um
di hydr ogenphosphate (950 ng, 7.92 mmol) in water (10

.m) was adde The reacti.on mixture was stirred at

functighab Bl QRGPS PECTESI 12 BT HSCERIOT b DB} % pltpursor group

which \éﬂré 'lhtéﬁ&@rﬁvéféa ifg frchirid grbhph e ca'ﬂhPthaéle the f@)’rﬁhlae VI, X,
dried over sodi um 153u| fat e, ered and

XIi and @Weafe defised @smabmyeu Me&xpiamahwa giversabeve with gewiedm the
reactic'}‘ﬁggp tbetzéq%engéﬁjndaes éitbsefgﬁﬁﬂr%% or th%%ll\r@ung‘)a(tvvﬂwdthlemc}rhpounds of

the fornuid X adowith F&Wtdfﬁdodilﬂﬁiléﬂ 8f thebddmipowhdicofthedomaula VI
e-1- 2

nyl) - pi perazin Ocarboxylic acid tert-butyl ester

to the Tomposipds of dhre frmudd Diarply corraspendiaglyita dhe seasdionfdhe
comp&&gﬁ qollfdhg é%lg%ﬁ @(tb éﬁ%] %8%%6%%%69 foé}’n‘?tﬁa ?@mérqd #fes

omdatNrNaﬂ‘dhe I‘dom;ﬁwnai@&ifhhé fisromula X\ &3 t‘r@‘d:mnp@lhndsadbfethéﬁar?nula X1V,
, and the m xture ed at .room

respeqty,%@ﬂhu&r g)rfqaqany@e nihg oxidat to;gqjttﬁgsaléehydre group in the
! Y
compdy s T8NV or ey it BnaTih kbt i
the pré’ﬁmce oft 2:mestimgbug2-emeherdwith pbtasstiem penarganatetied mixtire of
he organic |l ayer was,K separated, washed with a
water §Hf’tﬂna?r83” IYF?HW%*O‘?‘&E@%QEB\S%M e solution, dried
over sodiumsulfate, filtered and evapor at ed The

residue was purified by silica gel chromatography (EA
All reactions cageduttithe pegaration bf theecampoendsabibefarruiad are

knowr DS LRRA GRS A TtgE Mpinebie) ferln i 7 st sigpipne ar

by or &hdl8gSusipid prodeburéd Wﬁroﬁzaréaiekcﬁbébﬁkxtﬂé stapdaf I|terature for
tert-butyl ester To a solution of 2-net h%l phenol 8
|

exampig in HegbgroNeyl Metiveds of Qrgam\tﬁ@mﬁléh’vfsli eme; W&?rgaelc
0 r )
Reacth; SoPuoRls Rk of B K 1aF 0 Ecppiefb e losil )
Transfonshations: o0 Guide tBunttionahiGreup tHrepacitions 02. ed. ($999), oghn
113 pnol) of the co oun of step 5, the reaction
Wiley §‘Pfﬂﬁ@ edefarenee n&mt@ HhgfeiN.40 C in a ni crowave
reactor. The m xture was quenched with water and
extracted with EA. The title conpound was purified by
The smrting:eorgpbundis andbugdlagityoctleﬂfo(me syntbesigyof H@pomp@unds of
used |

the formlyai %@g}l’gﬁrcyally aanaeB(Ie or ca% be prepargg agscordh ing to pro)cedures
descrl[)éd 8 et &Eéﬂilédb E@d)ﬁjcﬁ Hrdbérdu%é)[ﬁs 8xé}h9hé%'df'amcles

n-3-yl]-piperazin-1-y anone A solution of the
in whwzh)armihaelesaandtre@ct@nsmﬂyeamlmgoles) Saraintpley, $-azgindples and 7-

azaindgies St heda oy FAREoRY, ResRcley Reibar RIS 3t L N

Yakhd@uYO\PéﬁﬂarF&!iésV @Hé‘?rhCReJ' b {1980 476 FCCP‘dpiideZQattdﬁeTetrahedron
title conpound were conbi ned and 'y

63 (ZWérGﬁQﬁq@ndﬁéDQnQWS@Zc@rﬁioJ@érahﬁgf%gél(m% 103 henawbe
mentuﬁ-geoI Nyl )%an & azal cile 2 '(r]h()eXWmEIQ_ IICIJ frapo ontlgnlsnb)f be I,prg.ﬁaared

from sﬂ1t§bby1§ubﬁtltnmedipyﬂ\dlﬂaes |a§B§tialr&|rngn'aatans(st, suth lasrmtuosubstututed

acid salt) as.a white solid. Yie
pyridines or amlno)substltuted pyridines. In nitro- suci)stltuteg pmlgdmes which carry a

methyl group in an adjacent position, the 5-membered ring of the azaindole ring can
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20LC/ M5 (method LCL): mz = 412.18; Rt = 1.06 mn
IHNVR 8 (ppm = 2.18 (s, 3H), 2.98 (br d, 4H), 3.60

W@ R09€i9s14H) , 7.01-7.04(m 1H), 7.10-7.11 (m Z2MT/EF2009000280
(d, 1H), 7.28 (q, 1H), 7.50-7.54 (m 1H), 7.56-7.61

(m 4H), 7.67 (d, 1H), 8.4Gg4(dd, 1H), 8.75 (br s, 2H)
25 Exanple 2
(2-Benzyl-1- phenyl- 1H pyrrol o[ 3, 2-b] pyri di n- 3-y1) - pi pe

be for%)%éibg{ é@ékb%‘f & thyl grog‘g AP S 8RS U0 such as
d.metfmérarrﬁﬁawéthéxphﬁméné& R-bataxdy Digtdrheityildhme)-néthahe, or

ny1) - pi per azi ne-1- carboxylic acid tert-butyl ester
with agpxalic seiddiesier, dedpathnaaf he(nitrp giewr.dfoe exampie with hydsegen in

the pr%%ﬁ%téggas& um %Ogg’m 1 ?5?3‘8éaluwg’fggg 60]'1' ?nai ?’16

saponifieafion atdafecaxioonylstioh insthe m:a5é4ﬂ tt%e f@ctlbihammrah )oxah@l acid
B- benzyl-9- borabi cycl o[ 3.3 clnonane (452 pl
diestepasi desgribeghin b Mahadevaipet ala oot e 29K 1892 359; K-

f
1 Bull8 . o o e 7SI AAB MOl et
Org. Gb&m BBE(196§)3|’&762[ Ny(ms suhstltetqmbpwtcmbs dan ddeot\b;ebe sodvened into
sazaRiblR i &b B YRPHA B iR S Vo Psappsiom
bromid@ éﬁg@%m 91 ZEBa & et ij J_ 'Cgf g‘; C‘F\%‘Wg?é?g@g@')ezﬁﬂ AMRS-
substl(LmedSqaylanmeswdﬁemgzaFryIarrpglogem afan Buph @gr¢hdonine tyqr)m'rm peiodine

in an %ﬁac qg mrr?tcgﬁ nﬁ?gnrt%ag eé{n \g@rﬁ,grgnﬁgﬂ '¥%8P£¥|5§"592E‘ t}\e presence of
a pallaiahQaRalgsysih Q@E%(thbﬁénwﬁhéeﬁﬂﬁéﬁ)alladﬁlhﬁlﬂ) éhlofidd and a

obtained in the form of

coppepeampound siueh\as- cappeyd) @ms{eatozgw dytansina=ssibplituted puricid)-3-

imertli iR ARER AR LA AR5 g 6 A8l bep
Mazéds @tsamwetémdwgs ) (mm)) ZO%Zhhd(mT_%i ot él‘%%hém@c( IRev. 36
r s, S

83
(2007)2 |.‘1|)1207f01@xa e.(As agpﬁherexgmpdel of m‘.q)cedyreﬂtop the p(eﬁaratlon of

sta rtlné %’E‘ pz%uj%se(w % @;i’ﬁ%‘? ,Z t%%%sé’é@ for %éﬁréﬁiﬁ'atn&ﬂ'%f

substiBED pA8HAIE 21eSESBER 1D BSODUMEB016@786 and in Organikum, 12. ed._, VEB
Deuts&\e;(\zqive %Q%%\I\g%reﬁ?/sf% & rﬁ,&?ﬂéﬂéié&ﬁy r5§38| rrlay b2e %%]n% g,l
according to which compounds of the formula Xl in which X2 is hydrogen, A is O and
R is substituted phenyl, can be prepared, such as 3-fluoro-2-methyl-phenol, 2-
fluoro-6-methyl-phenol or 3,5-difluoro-2-methyl-phenol, for example.

Another subject of the present invention are the novel starting compounds and
intermediates occurring in the synthesis of the compounds of the formula |, including
the compounds of the formulae i, I, 1V, V, VI, VI, VIII, IX, X, XI, XII, XIiI, XIV and
XV, wherein A, R, R® R* R* R%® X' X2 Y' Y2 Y3 Y% n, p and q are defined as
above, in any of their stereoisomeric forms or a mixture of sterecisomeric forms in
any ratio, and their salts, and solvates of any of them, and their use as intermediates.
The general explanations, preferred definitions of groups and numbers and

embodiments of the invention given above with respect to the compounds of the
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S5Step 1:
442- (2- Met hyl - benzyl) - 1- phenyl- 1H pyrrol o[ 3, 2- b] pyri di
woeesogdsbonyl ] - pi perazi ne-1-carboxylic aci d PCT/EP2009/000280
tert-butyl ester A solution of 2-nethyl benzylzinc
chloride (454 pl, 227 pnol 580.5 Min THF) was added
dropvvl se at -78 Cto a solution of B-OM9-BBN (1.13
, 1L.13 mol, 1 Min hexane) The cool i ng bat h was

formu'?ﬁr?@@?ssmr?égﬁ g fo K1 SR8 Tp e HlS an e ing sompRunds. A
subjedff)bf H@m@@ﬁﬁ@h‘ﬁ?’e i p&rtidlRr he novIepeific(Strtihg f&bméd&ds and

pal | adi un(I11) acetate (2.55 , 11.3
lntermedmd(sglqsedmremIrmnmd)entlsrmere@ whether they areadm@sed as

a free S5 BiERgH arkl s Fudellscsdi Moo pibifgt g il javention botn in

the forfmbfﬂfetﬁée wbhripobAds HhE iAtB&rben bReir $¥is, aRg W Rbpecific salt is
dri ed over sodiumsulfate, filtered and 15eva or at ed

disclosgdi@dditienadisin ghectosur of thisnepacifis erlb apgdsn soe fqméef solvates of
ja ca gel chromatography (EA/HEP). The fractions
ont aining the title conmpound were conbi ned and

evapor at ed to g| ve 38 ng of the t|tIe conmpound. LC/ M5

(met hod LCA4) = 511

The c?rzp@gnqlﬁepﬁghe fsérﬁygalb 'D*ﬂ'bﬁﬁaﬁﬁi‘zimepfﬁ"ﬂbﬁ% can perdgrpppsigated in
the ph%rrﬁabf%leggﬂgpge’s?szﬂ@ é'rlﬁéd bé‘FW Q{Eﬁ@e?tlﬁté gh%@ﬁab%cgggeaglgs%f which
are knpmﬂaraepea;malskgjtadsm)thaswd érsroexdnmnleun irexitnoptestslin vehielp the

d obt d t h .of th 2-(.2- .
inhibiioy G ferira S50 o Ipiem e 97 ) PP T rRSSe i thes- y 1)
antlhyp@#t&;?él@é b@tl@ltWéﬂd‘BﬁH%%@tszér@ &dtbFrhinedah wmhe é%ﬁ'hgounds of

. M5 (nethod LCI1):
the foruga 2 are puitable foothe; treamvsrmomgymrwmmcmMogwmgaaw

hypertg?lg%»# ega?rgﬁé) "rld %{v]e(giﬁl ograerf’_é_')thg cjegg?g%’écgﬁar em and

heart &5835453' suéhlas rﬁsa%faﬂuﬁ& dafdliad kﬁfarcimo%a(\gmald@ctons cardiac
7.32-7.34 (m_ 2H), 47d1|—|?] 751 4 (m 3

lnsufﬁgengy (Gaadiaggilurg, qard(qpr hyperirephy, gag |fglprq5|s vascular

hypert f]éj[ V cél’gpﬁggf}ﬁbgﬁﬁﬁ,ﬁx 3;:? rﬂtELﬁQreI@ﬁl ve%'[%c@%férr &SL]_S‘?L[Jﬁ)’ct%'n after

myocatdial infarclibn osiedcthekadl iy furetion lischemivanyd oﬂ:‘stru@tma;be:r[p’heral
erazi ne-1- carbox lic. a

oo B et S A S T
exam%!?oéﬁ%geéﬁw}ergic@ rdhdl Jl%}@éé‘es%hs"‘fh%rl ﬁgfbs"ﬁ 'FB?QI“@%I%mla

ronoet hane (0. 49
renal failurteuard kidsen desufiiciehey dort empleoandffdmbhevt/rea’(mriheﬁother

dlseas%ﬁdfoéAf ter n an

any ofst

' bat h
FiRIS gipte s SompliariorR sBng S ey Piniayaad reincbatny
cerebral affittidhs, S4ch Asrebiebral KEforrhage, 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
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THF (700 pl) was added slowy, so that the tenperature
remained at 0 C. The m xture was stirred at 0 C for 3

W 200940251600l ed suspensi on was then added dr opwWGEHEP2902(000280
precool ed solution (-78 C) of B-OM9-BBN (1.13 m,
1.13 mmol, 1 Min hexane). sghe m xture was stirred at
roomtenperature for 30 mn. Then DVF (4 m) was
added 20f ol | owed by the conpound of exanple 1, step

|nfarctfpd1 %ylmgarla fﬁlea%rg)ngyeg %( g?%zfq%l 'ré%c? %l‘?\%ﬂhg?%@rﬁ%he

occurr’éﬂééfdf QBnfHculdidysNatiohi danask pievbpted of s eteht BndAehBelae
cooling, the m xture was quenched with water and

decreasad- dhectreatmant phdiseases cgarsiceur hoty inapute epagsaed in chronic
dried over sodiumsulfate, filtered and evaporated
under reduced pressure. The residue was purified by
25chr omat ogr aphy to give 44 rrg of the title compound.
LC M5 (et hod LCA mz = 52
The compopnds ebthedprmp bm@ﬁtezrswymplsg@allm acceptable salts and

|_|_
oyt a0 e oL St ot s 2
particWlanipanachméls srefos dedificall mirbun&hs,?ap mappHarmidoeuticall ar

conmpound, was ared 5anal ogousl as described in
medicamgn op t@e'rﬂ/&@ MiXHEP WL Eq%@ heher Indhenem phe
l th
pharmpezbiical sompasifons, A subjegt ofthe presgnt invention also ajg the
compcoiindsaefythlédormmlajamd]lhylrrpéiybmlmmealm &(qapﬁable@aﬁacaeﬂl C

physmjciq;c%lglal ; epta A Igl d]\{ﬁ%ﬁs H%reogoi H-S%Iﬁﬁ a g%w#euﬂcﬁgg well as

phamb%eut?ré'ﬁl’coﬁaﬁ&lt(dﬁs I_ﬁnd m@d’lca'(inégtil(ybmlcﬁ coﬁ*anse?anZDéfﬂ(:Béloﬁs dose
of at Ie(agst ona)corrrp@mct of thetiprmulaldiand/ara physielggicatly sgceptable salt

thereogé%ﬂ{ﬂr 2 éhysuéggﬂcg]ly %H?:eptgb?e scgl\%jte d\‘@rfy c§ tﬁém(gg an’ aca\'/_g

mgredie?ﬂ(a'ﬁd'% pRaMNIcERIcANY a@B@pTbe)ca’krléhQIéYbnéFdediném o[3,2

E/r|d|n3yll-p|pera2|n1y|15 nmet hano Step
pharmfceu cally innocuous vehicles and/or éxcipients. A subject of the present

mvent‘b?[féftﬁénﬁé}éo%% t%u '%Wd ﬁ@foﬂmﬂgq%tﬁ@' r%{y}%@l (?ig’ally

I-plpera2|ne 1-ca
accepﬁ;bl@l shks bnd lmhyblok@mllyl:acwptdt&e solvatesiheodofdfnape @ the

treatmggi ﬁ&ﬁﬁéﬁ%@sestn%@nepn%@ngpﬁ &7 Bei dAEexaiops: o psgension, or

for the‘z‘iﬁgltbﬁggﬁfﬂ C%)n?r? rfa%iﬁgli hQ'ﬁQ’e lJEe X HPESMpouRdSBf fhe fofrhli | and

their ph@@i@ldw:'ﬁl@mpme)sah@aﬂdEmyi’mloglcally acceptable solvates thereof
for the manufacture of a medicament for the treatment of the diseases mentioned

cases

above or below, for example of hypertension, or for the manufacture of a medicament
for the inhibition of renin, wherein the treatment of diseases comprises their therapy
and prophylaxis. A subject of the invention also are methods for the treatment of the
diseases mentioned above or below, which comprise administering an efficacious
amount of at least one compound of the formula | or a physiologically acceptable salt
thereof or a physiologically acceptable solvate of any of them to a human or an
animal which is in need thereof. The compounds of the formula | and pharmaceutical
composition and medicaments comprising them can be administered enterally, for

example by oral, buccal, sublingual or rectal administration, parenterally, for example
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Step 2:
[ 2- (5- Fl uor o- 2- net hyl - phenoxy) - 1- pheny1- 1H pyrrol o[ 3, 2

WO pjopp9iiel n- 3-y1] - pi perazi n- 1-yl - net hanone ThRCT/EP1089/000280
conmpound was prepared fromthe crude conmpound of step
1 anal ogously as descri bed gzn exanple 1, step 7, and
obtained in the formof the [2-(5- fluoro 2- methyl
5phenoxy) 1- phenyl 1H-pyrrol o[ 3, 2-b] pyri di n- 3 y1] - pi pe

zin-1- none (H_&trlfluoro ceti cfa sabt).
by intrafEngis. JramHRCIRCPL AT iLERERL Bigctoper 3y, BEblgnother
type ot adfhiftstation such a5hdOREal, pefdiftdlecus? tridsd&rmalintratralfeal,
(br d, 4H), 3.66 (br d, 4F), 6.88 (dt, 1H), 7.14 (dd,
intrandsdgl or mteoquiar addpinistrati®n( q, 1H), 7.50-7.54 (m 1H),
7.57-7.62 (m 4H), 7.65 (d, 1H), 108.47 (dd, 1H), 8.81
(br s, 2H) Exanple 6

The pﬁanﬁ&eﬂuuarébrﬁpaat.bué aRA PREFAMENRNEER6kdigHB Ythée MvelntioR
- b] pyri di n- 3- glF I perazi n-1-yl met hanone 1 Step 1:

normailmoomlmab@nb ﬁt@eamt%msﬁvt)bylwstgé\ﬁpicgmp@ynﬂm%ff@

omu RS SNSRI o 5B Sl S R

accepti® sblvatesltheredsf, Thé Jnmsont)of active irfgredient af the formula | and/or
met h Iphenol the crude title conmpound was ?regared

its ph%p@lgausa‘;ceﬁafal@siaﬂh #Hud{or A physigiaically ageeptadl §@M@§% of any

of therﬁ?ﬁ?@@ﬂp%%&c meél ﬁoﬁ‘n%%ﬁﬁn%%%ﬁd%ne icaments is in g ?I about 0.2

uoro enox enyl pyr
mg to -abppy/ 1000 n@pyéﬂefahﬂy [@boat 012 rhgytb-abeth 5860 meg, mlcularly

2009/ 095162PCT/ EP2 000280 72 Th tI
prefer3bly kALY TG (6 PRECLSUN BT B I AGE The e e ST ane, 3
phamfé%egﬁéé] rdoh%s'.trbr%wh%dioanséﬁe chn tfméa@.aa%umalrﬁaﬁm

form of
knowr{ per($s. qumhle mmpom@o&gh)efmrrphbdﬂndiw heirraysjcdogically

accep (Y bpfi pudjet Rbeb PRl Heteblane aRaR S heratsre e

togeth(ei’"@\lithocﬁhé—é}lﬁnoré’ﬂ’sél|c1*-014 |é|8/'eh@1es=aﬂd/bl eﬂt‘lﬁleﬂfk NMResifed also in
=2.09 (s, 702 (br d, 4H), 3.63 (br d,

combln on witbone or r]]p|§e o) e@)@c ive mg:pdlentslgjqr'qas 1oy examgtg an
anglot%g&nltgn’veélnif%ﬁ %lbliltg‘) %%{'@?)téngé}_é%%é@ntﬁépﬁﬁ%

diuretic 2ak 2nbbtheilin- récamtbhﬁhta’dwislxar) ehdpthaiiv leohie fingr enzyinde thhibitor,
a neutrabl]epn)(irc;pglptng’sey |1n'r:1|6| $r§1 %:IaICIum clhranrewaglaglocker a nitrate like
isosorbiddinitrate, a 3-receptor blocker, an a1 adrenoreceptor antagonist, a
cannabinoid receptor antagonist, a potassium channel modulator, a thromboxane
synthetase inhibitor, an anti-serotoninergic agent, or another agent useful for treating
hypertension, heart failure, vascular diseases related to diabetes or renal diseases
such as acute or chronic renal failure, for example, and are brought into a suitable
form for dosage and administration which can then be used in human medicine or
veterinary medicine. A subject of the present invention also is in particular a
pharmaceutical composition which comprises an efficacious dose of at least one
compound of the formula | and/or a physiologically acceptable salt thereof and/or a
physiologically acceptable solvate of any of them and one or more other active
ingredients and a pharmaceutically acceptable carrier, wherein the other active

ingredients are useful for the treatment of hypertension, cardiac infarction, heart
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15 Step 1:
4-[ 2- (2- Fl uor o- 6- net hyl - phenoxy) - 1- phenyl- 1H pyrrol o[ 3
WQ 2000098152 di ne- 3- car bonyl Fpi per azi ne- 1- car boxRdT/EP2009/6)0280
tert-butyl ester From t he conpound of exanple 1,
step 5, (30.0 ng, 68 pnol) snd 2-fl uor o- 6-
nmet hyl phenol, the crude title conpound was prepared
anal ogously as described in 20exanple 1, step 6. LC/ M5

. hod LCA): mz = 531, 2: .
failure; Y330l PSS RO RRIRY) SN BIRER) 2 TROR FHED a5 2rgiac
msuffcil@hey ok ﬂld?m% indifficiehegrreabndisedtedBidnasaguddiehrbhicl renal

onpound prepared fromthe crude conpound of step
fallurel r%ﬁtan@sg@@s pyata*@rrmamdu whereimas exapipies of suelpotner aﬁtﬂve

ore G318 ARG BB B it R SRblpor Y0

antagMsRO Wilreflcs k@@pthelintrere ptor ahtgdnidteysndbthelth ydar}vemum enzyme
azin-1-yl -nmethanone bis(trifluoroacetic acid sal

inhibiterse Ingutra! endepentidass inhibitersd calcyym channel bjagkers, m%rat_es like

|sosor§|§d?rﬁgglfg Blﬂgf:'élgﬁ w&eg@gy %ggnae%%tgpg%@aggn% as;l%fhf‘nabinoid

recept@r %Qtd?domslﬂs*) potasdian{ éha riHGBI mod lfl@to(‘g thidboxarkSsyrilibetase
56-7.61 (m 3H), 83 H%858(d 1H),
|nh|b|tgrsganq gntl~§ercgp|5unergmé\g§nts may be mentioned
[ 2- (3- Fl uoro- 2- net hyl - benzyl) - 5- met hoxy- 1- phenyl - 1H py
rrol o[ 3, 2-b] pyridi n-3-yl1] - 10pi perazi n-1-yl - net hanone
As velSitles diid exdipiehtsy suitapbaenybanitdnayinordariGsdbsthpyes dambee used
15The title cogrs)ound was

which gloRRYFERGL InATpYRIesIGEnan BeEyith gﬁ%gg%?oygdg of fie fprmula l.
Examq%gggm&fl m%gb%?é?ﬂ%n%g dtb- wat tEehvRGRfaI %ﬁs,@afésg%%ohols such

anal ogously as descri ed Inexanple 1, step 1
as ethdnel, dsoptopanag), 12 aqediohdeenzgialcohdls or ghiterol, polyols,

polyethylene glycols, polypropylene glycols, glycerol triacetate, gelatin,
carbohydrates such as lactose or starch, stearic acid and its salts such as
magnesium stearate, talc, lanolin, petroleum jelly, or mixtures thereof, for example
mixtures of water with one or more organic solvents such as mixtures of water with
alcohols. For oral and rectal use, in particular pharmaceutical forms such as, for
example, tablets, film-coated tablets, sugar-coated tablets, granules, hard and soft
gelatin capsules, suppositories, solutions, preferably oily, alcoholic or agueous
solutions, syrups, juices or drdbs, furthermore suspensions or emulsions, can be
used. For parenteral use, for example by injection or infusion, in particular
pharmaceutical forms such as solutions, preferably aqueous solutions, can be used.
For topical use, in particular pharmaceutical forms such as ointments, creams,
pastes, lotions, gels, sprays, foams, aerosols, solutions or powders can be used.
Further suitable pharmaceutical forms are, for example, implants and patches and
forms adapted to inhalation. The compounds of the formula | and their physiologically
acceptable salts and physiologically acceptable solvates of any of them can also be
lyophilized and the obtained lyophilizates used, for example, for the production of
injectable compositions. In particular for topical application, liposomal compositions

are also suitable. As examples of types of excipients or additives which can be
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20Step 2:
5- Met hoxy- 1- phenyl - 1, 3-di hydr o- pyrrol o[ 3, 2- b] pyri di n-2
WO 2008/091162 t i t| e conpound was prepared from t hePCHEP290910D0280
of step 1 (1.70 g, 7.58 mmol ) anal ogously as descri bed
in exanple 1, step 2. Yieldg 2.30g. LC/ M5 (nethod
LCA): mz = 241 WD 2009/ 095162PCT/ EP2009/ 000280 74
The title conpound was prepared fromthe conpound of

contalgﬁg%ﬁbe( Rhar&%@,ca%wao;,ggrgghﬁ ousl. %%"FHE% E'%Hl %e% in

preser%ﬁves Zﬁlzkél%rfsgsfhblhzers d|smte rants wettln agzents agents for
| or o- 5- net hoxy- 1- rroIo 3 b] pyri di ne-

achle\a;ng: ardmoy eﬁ@cfa@nwlsm@ra, |sarsz, f@bﬁmmﬁ influescaigthergssmetic

pressé@ ggggfp?tg&gar?%ese%gfbrsntgla?n%s{%lgn g excg([e%{(’) a}ﬂ?{/?)%%éwoned

The ph@rmédemmcm edripesitiens ahdrm@@icaheﬂ:@céh alkb cfbritam\dn@ 6k more
1.09 g. LU MS (nmethod LC4): mlz = 303 10 Step 5:

other actjve. 'CETQQ‘@J'@EWQ(CHQW @‘%ﬂl’féﬂy@ﬂqw HW?U!"@{“?&"% b] pyri di
ne- 3- car bonyl ) - pi perazi ne-1-carboxylic acid
tert-butyl ester The title conmpound was prepared from

As ustdletheodgeagedofdhe soapotndstd the fortda | n‘afpémdaoaltbgousl y

cwcunﬁs?grﬁ%ss(qfégﬁ%@BE@E?C%@%%&S@fﬁeggépy e pﬂysmlan gccorglng to the

custorf)f?/é/fro l(%s[ ghd) proedured Y depaitis/ ar SxaliRpIBOSH te BORELNAR the
formula] lmdridistered-arat ito pgteRol Eadadiration of actiox dn theandtdre and

severipy b 8 fadighBl Sinsrame, pBInS SpXGas R gbali e eRAGS
respor?é}@é}?és@&ﬁuﬁém%rﬂsﬁamhtmo be tRE®! éh Wheﬁ{eﬁ'*ﬂhé treatment is
Yield: 83 ng. LCMS (method LC4): mz = 559

acute ppchni abprePhylastiayer mmiheréuﬂ’eemm@maqﬁwﬁgfathepy

comp 24 g oﬁﬁ;ﬁ%}ﬁ%é"gﬂ 'Et @ltﬁ@@édﬁﬁﬁ&w%ﬂpﬁgpﬁm%gnm?ma"y, in

the ca€ @t bamimsBhigotsaN adsltdesighingemboun 76X@al dosk, ofsft@n about 0.1
Di ssolution of the obtained solid in a small quantit

mg to gpowiD0 Funper kghper dwonr@tqﬁablmftoraab@ut hmga kg ahﬁat 10 ¥ng per
kg perlcé’oééggb %gélﬁ‘%‘b?ﬁ é'p@ '?né'g@ ?%%&&)ﬂﬁglg:l'l% % SBrigkent Pthe d4iPdose

can bg adfhthiétensd mtberfetrh)df-ebaanglyeldosﬁrmraiihidegi.-idio a number of
incivicBfdiese fof SAIBIGHHSr HES Csder EMdH HoRee e adiniafation
can aléeBeZhridd out éor'?tﬁldaugly, for example by continuous injection or infusion.
Depending on the circumstances of the specific case, it may be neceéSary to deviate

upward or downward from the indicated dosages.

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

substances.



10

15

20

25

30

WD 2009/ 095162PCT/ EP2009/ 000280 75 1H NVR 8 (ppm) =
1.84 (s, 3H), 3.11 (br s, 4H), 3.70 (br d, 4H), 3.93

WQ 2009899162 4. 16 (s, 2H), 6.63 (d, 1H), 6.66 (d, PAFEP2009/000280
6.91 (t, 1H), 7.00 (g, 1H), 7.28-7.30 (m 2H), 7.35
(d, 1H), 7.49-7.52 (m 3H) ,g®.04 (br s, 2H 5 Exanple
9

[ 2- (3- Fl uoro- 2- met hyl - benzy1l) - 5- hydr oxy- 1- phenyl- 1H py
rrol.ol 3, 2-b] pyridin-3:y1l]- piperazin-1-yl-nethanone
The feligift Sl st b Tvasfiohr e (527 b1 - "Sa7 prol s 1

Min DCM was added dropwi se at -78 Cto a solution of
t he conpound of exanple 8, step 6, (50.0 ng, 89.5

AbbrepigioRsin DCM (2 m ). The cooling bath was renoved, and
the m xture was stirred at roomtenperature overnight.
The m xture was again cooled to -78 C and boron

ACN tribrom de d&dtoniglem, 3.58 mol, 1 Min DCM was
slowl y added. The cooling bath was renpved, and the

B-OM-BBN e wasBypethexySborgbicyclald. gTlnanane The ni xt ur e

was sl owy b el Ce, and after a few m nutes
DCM DCM was d(mng %bgﬂqa&eous | ayer was separated and

DMF evapor at ed dmt&lnylfmmmdepressure The resi due was

urified by S|I|ca chromat ogr aphy (7 M ammonia in
DMSCIF\)/D—| (1.5 tcd th/ﬁllslﬁ%%'deThe obt ai ned solid was

20di ssol Ve%ithg/a quantity of MOH, hydrochloric
acid (0.1 and the m xture lyophilized

HEP over ni ght tm-hgptane21.3 ng of the title conpound in the
formof the

MOH[Z (3-fl uor@ewm hyI benzy1l) - 5- hydr oxy- 1- phenyl- 1H py

NMM r rol o[ 3, 2- blipmeétng Ndilme Pi perazi n-1-yl - met hanone
di hydr ochl ori de I\}é (method LCl): mz = 444.20; K

NMP = 1. 17 m n Nmmbpvwwaﬂa@w EP2009/ 000280 76 1H NMR

SPHQS 1y . chrorC gy nB3Ehg 2 prftingal ?bi‘afer‘@ 01

TFA (t, 1H) 7. @flubdacdtid acid 31-7.33 (m 3H), 7.50-7
(m 3H), 9.29 E]brs 2H) 5 Exanple 10

THF [ 2-(5- FI uortstrabygriofyenphenoxy) - 1- phenyl - 1H pyrrol o[ 3, 2
-c] pyridin-3-yl]-piperazin-| -yl methanone 10

When compounds containing a basic group were purified by preparative high
pressure liquid chromatography (HPLC) on reversed phase (RP) column material
and, as customary, the eluent was a gradient mixture of water and acetonitrile
containing trifluoroacetic acid, they were in general obtained in the form of an acid
addition salt with trifluoroacetic acid, depending on the details of the workup such as
the lyophilization conditions. Such contained trifluoroacetic acid, whose amount can
vary and can be up to about two equivalents of acid in the case of a compound
containing two basic groups, for example, is not specified in the names in the
headings of the examples and not depicted in the structural formulae, but indicated in
the description of the examples. This applies accordingly to compounds which were
obtained in the form of another acid addition salt such as an acid addition salt with
hydrochloric acid, whose amount can likewise vary and can be up to about two
equivalents of acid in the case of a compound containing two basic groups, for

example, and which is not specified in the names in the headings of the examples
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Step 1: 1-Phenyl-1H pyrrol o[ 3, 2-c] pyridine To a
m xture of 5-azaindole (780 ny, 6.60 mmol), copper(l)

WO 2uWpM251625. 1 ng, 132 pnol ), PCT/EP2009/000280
(1S, 2S)-(+)-1, 2-di am nocycl ohexane (162 pl, 1.35 nmol)
and pot assi um phosphate (2.g52 g, 11.9 mmol) in dioxane
(24 M) was added i odobenzene (739 pl, 156.60 mmol).

The reaction mxture was stirred overnight at 110 C
the cool ed ure
and nqt Jerlv et b e SEHE A BN uaE, bipSRReLMTREHasefivtian pLipe
exam;yueé thEé\pam&wa‘r@rmm@sréddrétr@ BPLGmetePAeAs 88 foIlAE. Column:
reduced pressure, he resulting solid was purified

Waterby\ﬂ@ﬁép 1G] OBD—W&QXWWEmf, batmi blew: &8rmimin.fguentA: ACN.

Eluent GopBIGRO MEaTR. GraBRt Rt P PR kAR ey A foe B

within 195mfrt.ep 2: _ o
1- Phenyl - 1, 3-di hydro- pyrrol o[ 3, 2-c] pyri di n-2-one The
crude title conpound was prepared fromthe conpound of

. | ) anal ogously as described in
Charagieg‘%ﬁﬂ"é%f% g%mg.oﬁgg%ws (method LC4): mz = 211

The ph@&iﬁ@%ﬁ%ﬁﬁﬂ?@f@rém@@ﬁéfﬁlmﬂafhcfénz&dem&Qpectroscoch ?%ta and
2- of O- enyl - rolo I di ar pal de
chromgjQaraphis 4t :{a&wg%aﬁas%p%%aé ncbhPErelsiit tmes (Rt

in m.ng rés@ﬁrfegj By ggﬂb _ Cyﬁwc;a ?%%’ggﬁgéﬁﬁﬁﬁ%ﬁ

(LC/MSS?arSl/epndclear magnetlc resonance (NMR) spectra. Unless specified

otenaS PRI S Bk S PG e

In the NMIR a&Enfétﬁﬂ\ ?fhé ﬁﬁQm@al si‘nﬂsg gﬁl‘?grﬂ) ML GSBEE bY h?&rogen

descri I'n exanple 1, step 4 t" that the
atomsraatﬁeanultpkmty(es \smgIeIOdtdomtddt ad: niOOBJefd:autmEl tritriplet, dt:
= 273 Ste

doubley it A, FrangkibR By Prdhios 13 Beds Aik AEB. Fithams

chara&éhiatﬂinoqﬁ 8éhekr Ihe AAFBRLrhbEr ATz of tﬁétpé#ktdf'théﬁiﬁ&éc&ér ion
he title conpound was prepared fromthe conpound of

M, e. gtMp) ar ¢fz6elatgd ion Gachas! the o Mgolesy yMad *;desstariated matecular
ion M*ﬁ%“;%ltﬁﬁpn E/Ffr‘ ? (égep-gw prgg)%att@d mo%cwf?ar(lrorﬁtm%ﬂs LI-F@) which
was fo4m[ea déperldity 6n ZhéRirizdtiopheetod uded) e given 1Geméfélr9| tHe3

2-c] pyridi ne-3- 20carbonyl ] pi perazine-1-carb €|IC
ionizatien matbed wastslecteasniay Tamzatian %brﬁ@ﬂ@ﬂmbrep e e@/MS

methoggﬂ?eﬁqﬁ_%?é?@mgﬁ,pof step 5 (187 ng, 424 pnol) and

uoro henol anal ogously as described in
exanple 1, step 6. Yield: 173 ng. LC M5 (nethod LC4):
mz = 531 25
Method LC1
Column: YMC J'sphere H80, 33x2.1 mm, 4 um; flow: 1.3 ml/min; eluent A: ACN +
0.05 % TFA; eluent B: water + 0.05 % TFA, gradient: from 5 % A+ 95 % Bto 95 % A

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

Method LC2

Column: YMC J'sphere H80, 33x2.1 mm, 4 um;, flow: 1.0 m{/min; eluent A: ACN +
0.05 % TFA, eluent B: water + 0.05 % TFA; gradient: from 5 % A+ 95 % Bto 95 % A
+ 5 % B within 3.4 min, then 95 % A + 5 % B for 1.0 min; MS ionization method: ESI"
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Step 7:
[ 2- (5- Fl uor o- 2- net hyl - phenoxy) - 1- phenyl - 1H pyrrol o[ 3, 2
WO 2009993162 n- 3- yl | pi perazi n- 1-yl - met hanone The RGRPPR29ALI000280
of step 6 (173 ng, 327 pnol) was reacted anal ogously
as described in exanple 1, ggtep 7. Dissolution of the
obtained solid in a small quantity of MOH, 30addition
of hydrochloric acid (0.1 M and |yophilization
ight yielded 66 ng of the title conmpound in the

ov.e
Me thOPolr(;$of t he

Colun{n?W\ﬁCfJ éﬁh’é?e HETE BRI erh HoRhamy hi/khiay efluehPASAZN +
pyri di n- 3-y1lFpi per azi n- 10% net hanone

0.08 "/glfwymc@cld @liens. B vwa:belzodbﬂ fagrPaEridzrradienb opse %\ + 95 %

18: = i : .
o to b S BHUER)S i g BE01R £33 4 B3 D Paton
method: E8t) ., 3.70 (br s, 4H), 6.92 (dt, 1H), 7.12 (dd, 1H),
7.24 (t, 1H), 7.57-7.72 (m 6H), 8.54 (d, 1H), 9.32
(s, 1H), 9.45 (br s, 2H) 5 Exanple 11

Metho%zl_(?fnzyl 1- phenyl- 1H pyrrol o[ 3, 2-c] pyri di n- 3-y1) - pi pe
I n-1-yl -met hanone 10 Step 1:

olumh MMBQYWM&QIDSM&O 2Oxayr moh,0f Bn? flolpyir0 dilimein3eltenbA: ACN;
carboxylic aci

eluentgs; owa%a?@%m srasaiiam fo Acedh b BloBs A Y 5 908
within @ ®hiin, R d5 4 & ﬁf}f%g%@i 0%%@%@%&8@6&%% anp%t;wv fin 0.05

escribed in exanple step 1.” Yield: :
min; M&mmwmmpthod £81"497 Step 2:
(2-Benzyl- 1- phenyl-1H pyrrol o[ 3, 2-c] pyri di n-3-y1) - pi pe
razi n- 1-yl - net hanone From the conmpound of step 1 (37.0
Methodd.c84.5 pnol ), the title conpound was prepared
anal ogously as described in exanple 1, step 7, and
Columsty iY@ elsphere I8 X, S3x2 df mmed pm; flow: 1.3 ml/min; eluent A: ACN +

005 ESR N R0 el AN O,

then ta(igel% A 1® % BuvitHie3\Bnimethba®5.%1A + 5% BfoB0% afn; M5 =
07 mn 1H NVR: 8(pprr) = 3.72 (br s, 4H), 4.19

lomza(l@n method:E8P-6.84 (m 2H), 7.11-7.13(m 3H), 7.39 (br
s, 2H), 7.49 (d, 1H), 7.57-7.63 (m 3H), 8.47 (d, 1H)),
8.91 (br s, 2H), 9.33 (s, 251H) WO

MethodQ0Sé 095162PCT/ EP2009/ 000280

Column: YMC J'sphere H80, 33x2.1 mm, 4 um; flow: 1.0 ml/min; eluent A: ACN +
0.05 % TFA; eluent B: water + 0.05 % TFA; gradient: 2 % A + 98 % B for 1 min, then
to 95 % A + 5 % B within 4 min, then 95 % A + 5 % B for 1.25 min; MS ionization
method: ESI*

Method LC7

Column: YMC Pack Pro C18 RS, 33x2.1 mm, 4 um; flow: 1.0 ml/min; eluent A: ACN
+ 0.1 % TFA, eluent B: water + 0.1 % TFA, gradient: from5 % A+ 95 % Bto 95 % A
+ 5 % B within 2.5 min, then 95 % A + 5 % B for 0.5 min; MS ionization method: ESI*

Method LC8
Column: Waters XBridge C18, 33x2.1 mm, 4 um; 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,
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[ 2- (2- Met hyl - benzyl) - 1- phenyl- 1H pyrrol o[ 3, 2-c] pyridin
WO 2009093pper azi n- 1-yl - met hanone 5 Step 1: PCT/EP2009/000280
442- (2- Met hyl - benzyl) - 1- phenyl- 1H pyrrol o[ 3, 2-cl pyri di
ne- 3- car bonyl | - pi perazi negl carboxylic acid
tert-butyl ester Fromthe conpound of exanple 10, step
5, (49.8 ng, 113 pnol), the title conpound was

then 1§ S8 G BTN 9’2 Binfefan T o fF BB Do il B,

ionizaflon method: ESI* o
[ 2- (2- Met hyl - benzyl) - 1- phenyl-1H pyrrol o] 3, 2-c] pyridin
- 3-y1] - pi per azi n-1-yl net hanone From t he conpound of

t 1 (44.0 ng, 86.2 pnol), the title conpound was
Metho‘g‘l I':(Fp)%red 15anal ogously as described in exanple 1, step

Columf: YWG JodpHere ¢80, B3R el e, a8 ain; flow: [13) rlmin; eluent A: ACN +
met hyl - benzyl) - 1- henél 1H-pyrro| oLé_)r -clp r|d|n 3-

0.05 Sy T cohaet B patie b LA To TRAC TN S, el th 55 Y0 far 05 min,
then 1§ 35'% A ¥ 418 wifid A mitr i QT A B for B g, s,

ionizafidh meth8&: ESF* s, 2H), 3.16 (br s, 2H), 4.13 (s, 2H),

6.81 (d, 201H), 6.96-7.06 (m 3H), 7.40 (br s, 2H),
7.48 (br d, 1H), 7.55-7.60 (m 3H), 8.47 (d, 1H), 8.89

r 9.31 (s, 1H Exanpl e 13
Metha k]'(’E(EOCHI or o- 6- f | uor o- benzy1) - 1- pheny1- 1H- pyrrol o[ 3, 2-

Columzi: jhyinadt 18,3+0x2] mpi, (Sepimz flawl 1yl @Fmirt ¢laeonhd: AGN + 0.05 % TFA;

09/ 095 / 009/,000280 e X o 0
eluentj2{ Wa(e3 a8 D6, 054 QXaPEREATESY 1) e b A BRI Yo Ar'of 4 B
within a @}rnu Iihdhrgs % Acas bp rB«fo}opz R amsr@n&aﬁaﬁ PRtbHCESF d

tert-butyl ester 5Fromthe conpound of exanple 10,

step 5, (49.8 ny, 113 pnol), the title conpound was

r ed anal ogously as described in exanple 4, step
Methol CEFLYS. *5¢ my. LC/MS (method LCA): mfz = 550

Colum¥: @Watérs XBridge C18, 33x2.1 mm, 4 pm: ﬂow 1 0 mI/m|n eIuentA ACN +
ZChIoro6quoro benzyl) - 1- phe yrro

0.1 % Ty T B alet +{o BB 36 AR radioht Aevh arerie s 57 % B1o 50 % A
+ 40 % B within 3.5 min, then to 98 % A + 2 % B within 1.5 min; MS ionization
method: ESI*

Example 1
[1-Phenyl-2-(2-methyl-phenoxy)-1H-pyrrolo[3,2-b]pyridin-3-yl]-piperazin-1-yl-

methanone
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From t he conpound of step 1 (26.0 ng, 47.4 pnol), the
title conpound was prepared anal ogously as descri bed

WO poogReitpl e 1, step 7, and obtained in the forPEBHEP20A000280
[ 2-(2-
chl oro-6-fl uoro-benzyl)-1- @yenyl- 1H pyrrol o[ 3, 2-c] pyri
di n-3-yl i -pi perazin-1-yl met hanone bis(trifluoroacetic
acid salt). Yield: 2.7 ng. 15LC Ms (nethod LCA): nlz =

9 lH— NVMR (400 WHz, MOH 1D4 8
Step f pﬁﬁeulequy rrpfota, f'éﬁry 9eg 5 §br s, 2H), 3.92 )(br s,
{
Toa rﬂlkﬂzudfe‘bf%gazéérir?dc?b')(1 25) @016 thgmg-)rl’r}]) cop] ér@l%(d&dél‘ﬂrgosmgl, 1.53

mmol)7 8gydrogaiuinolme) (229. mg, @&3 @moj}gnd 90@§S(U§Trl cgrbona)te ;%55 g,
1.2 B EISO, (29 il ofdeg proberzRns (125l 112 mipel)-The

reaction Mixtuel was-stitdedi ater3zi@ £dr 3 1l Thé hmmn@ waédlhen cooled to room
2009/ 095162PCT/ EP2009/ 000280 81 Ste

tempegatupe pad@ %w@owﬁemmn@@h'zxﬂrpx@e;msn%ﬁn waler) ang) ke avere
acdect THERYGR T 5ict KBRS DS od ALY By el socium

sulfates tfittereéd aﬁ@évagora@éd) updet jeduckd gresseecGohuonmahmaaatography on
. repar nal o S| descri bed in exanple 4, step
siica §01 (BAUTEPS S8vR LN lpsr bl SATROMNS. 1l 3 = 520
LC/MS|BBtifod LC4): m/z = 195
C ?g % q uor)org_znet yl - benzyl) - 1- phenyl - 1H pyrrol of 3, 2-
c] pyridin-3-y1F 10pi perazi n-1-yl - met hanone The

step 2 P BYRty Sbeduroled Thptine @R ooy 770

| f i |
Toa %@&@tﬁﬁ% mgf (@E;gmﬁ I) gﬂhcéj%%rr\g@%ﬁ% htexama idrybutano

(23 mi) pogrwater 643 oY) wae addgH dropwisgamittio 20 rngw' bﬁo'\r%n@ (B7e b 13.2

mmol)[ %ggﬁﬁ?fgﬂoﬁlgee H{qcﬁ@ﬁﬁ é(&lﬂ’% vyasltrsﬁteﬁi \1V|tr1 ﬁ_saturated sodium

hydrodéuarbenate ofutinpyritil dhe pBt yalée M@%faﬂdut% Y0 7 n@hd $vemEA was
di hydrochl oride. LC M5 (nethod LC1)

added= Thegyganig layerwas sgpgr,géﬁg dried @@r@@du@ﬁ.yulf@te@glt@@d and
evapo? ’ d f@d@ %tg.&efjcfr%%bu re4;' ‘?1% 1r(e§glrtla§|)505€|)m§a%7é gio%%% 1r}LE&I"’%§10I (45
ml), pallddium.dBladtivatedHarb®n4dB68ang, 1698 nndl310 $4) Wal adlded, and the
reactigniiBU (185 YSroaan/ed (hEAbLY) atroom IaReBIWR e yighl The

mixturBXALtiRdrdd Dvel Béfite Uiy §1eV§dI\7erR'vP§‘sr RFhSvee YhdereelaBed Bressure
WO 2009/ 095162PCT/ EP2009/ 000280
to give 660 mg of the crude title compound.

LC/MS (method LC4): m/z = 211

Step 3: 2-Chloro-1-phenyl-1H-pyrrolo[3,2-b]pyridine-3-carbaldehyde

A solution of DMF (1.36 ml) in DCM (3.5 ml) was cooled at 0 °C and stirred under
argon. Within 15 min phosphorus oxychloride (1.32 mi, 14.1 mmol) was added and
the mixture was stirred for 30 min at 0 °C. The compound of step 2 (660 mg, 3.14
mmol}, dissolved in DCM (10 ml) and pyridine (864 pl, 10.7 mmol), 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

DCM was added. The organic layer was separated, dried over sodium sulfate, filtered
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Step 1: 1-(4-Fluoro-phenyl)-1H pyrrol o[ 3, 2-c] pyridi ne

The title conpound was prepared from 5-azaindole (1.00
W@2008/ 085461l ) and 1-fluoro- 54-iodobenzene anBCTHEPR2989/§00280

as described in exanmple 1, step 1. Yield: 1.23 g.

L M5 (nmethod LCA): mz = K3 Step 2:

1- (4- Fl uor o- phenyl ) -1, 3-di hydro-pyrrol o[ 3, 2-c] pyri di n-

2-one The ti tI e conmpound was prepared fromthe

and e(APRAISRt witar s hsissiee T TR i W58y g ooM
(10 mg%ﬂamslpﬁé}us @iyl:hibr%g(fszﬁmﬁm 1 mmol) and heated to 100 °C for 2
Chl or o- 1- (4-f | uor o- phenyl) -1H-En%rolo[3 -c] pyridi ne

h. Aftermém@dh@énme was smmley powe@ iB p%fteéca few

min L SNSRI T g otlad ol 4 B ber sour
sulfateYififtetbd 3nd eVEpoda@éd/Enﬂﬁﬁtdm@ed@éssuréZCelLﬁﬂﬁ chtarpatbgraphy on
2- Chl or o- 1- (4-fl uoro- phenﬁl) 1H pyrrol o[ 3, 2-c] pyri di ne

siica o} (BAYHR) oive SOPIMGinE 19 Lk cOMPRENEarpound s
LC/Mggﬁeah%d%{‘;gf%[Zhﬁ genpound of step 3 (278 ny, 1.01

ogous y as described in exanple 1, step 4,
except that the reaction m xture mas stlrred at 100 C

far h. LC MS t hod :
step 4 36 hiefpgrshany mew@fﬁ) S P T M
The coripodnd 8F SRS (508 (Y. ARG e Uindiyad f BFtEangl (25 mi
and 2-finethyk2beitervenifonnt)d and s goletien ofisédiom chileriter Ud@/ g, 11. 9 mmol)

and sC}GE\?(%B?@%B@B@E@S&@@@?%@OUQ S deﬁcrl %?91) 16rﬂ1§a s Sdded.
The ree8on mixture was stirred at room temperature for 48 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 474 mg
of the crude title compound.

LC/MS (method LC4): m/z = 273

Step 5: 4-(2-Chloro-1-phenyl-1H-pyrrolo[3,2-b]pyridine-3-carbonyl)-piperazine-1-
carboxylic acid tert-butyl ester

To a solution of 460 mg (1.69 mmol)-of the compound of step 4 in DMF (24 ml) and
NMM (478 pl, 4.35 mmol) was added O-(cyano(ethoxycarbonyi)methyleneamino)—
N,N,N',N'-tetramethyluronium tetrafluoroborate (627 mg, 1.91 mmol), and the mixture
was stirred at room temperature for 30 min. tert-Butyl 1-piperazinecarboxylate (356
mg, 1.91 mmol) was then added, and the reaction mixture was stirred overnight. The
mixture was quenched with water and extracted with EA. The organic layer was
separated, washed with a saturated sodium hydrogencarbonate solution, dried over
sodium sulfate, filtered and evaporated. The residue was purified by silica gel
chromatography (EA (70 to 95 %)/HEP). 390 mg of the title compound were obtained.
LC/MS (method LC4): m/z = 441
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5Step 6:

442- (5- Fl uor o- 2- net hyl - phenoxy) - 1- (4-f 1 uor o- phenyl ) - 1H
WO pppiogdies 3, 2- PCT/EP2009/000280

c] pyri di ne- 3- car bonyl Fpi perazi ne- 1-carboxylic acid

tert-butyl ester The crudegg tle conpound was prepared

fromthe conpound of step 5 (50.0 ng, 109 pnol) and

5-fl uoro- 2 nmet hyl phenol analogously as described in

Step 65?1- -7henyl 2z {Ze Pne?hyl pqe'x%x(yﬁh -pyrro g[%) 2- ngyrldlne% cargonyl]
plpera&%e(—’ﬁ-cﬁfb&?ﬂc%c@fe%lbu tyhestexy) - 1- (4-f1 uor o- phenyl ) - 14

ridin i perazin-1- met hanone

rol o[ 3
To a solioniaflZmesbhenh 6. Bmgp A3 rmainm NN (2 ilwas added

sodu BRHB120 745878 yHI3L5 % Bl Y o iR ©

suspehgiohwdd staféd at reriYémperature under argon for 20 min. After the
15phenoxy) h"gdf fl uor o- phenyl ) - 1H pyrrol o[ 3, 2-c] pyri di

additign gf %ﬁpngéi pmol) 9ff thewompiind of sfep 5 the) Eﬁaféa@@tm@ture was
stlrredﬁggﬁgﬂ 1'40 8! r?lixgn c?tgﬂwgvgﬂeaé{(& H‘Bﬁ(rﬂﬁ&s}gqn/#&%n A%d with
water 3hfi extadted(With E.A 4ﬁH)e. titk €6mpbund wa%l-;burlf@dg.ﬁj itica géH) ,

chrom;io,lg@ hwéE/(\r:% 0 @-@5 oé /E@Q)Qndlqi”ectky L@@d( é?‘?‘% nH%bétﬁP
LC/M?Y‘?‘%H‘Q’% lré?@net ?1y| phenoxy) - 1H pyrrol o[ 2, 3-c] pyri di

n-3-yl] - plpera2|n 1- ylnethanone 25

Step 72?‘@? RV R gy BpOnaR TRy PYETP iﬂn@pv"?'né -dRiRRIAGIN-1-Y)

methaﬁ@ﬁeprepared from 6- azai ndol e (1.00 g, 8.47 nmol)
anal ogously as described in exanple 10, step 1. Yield:

A solutior ©f the somponsd Efrstarod m_@QM (h2 znl):amgg' Fé& 6.’pm;|_>) was stirred at

room Rgae for % B RMBRES el By dnSiRel p 0 e iR S vas

purifie@t§prépadiiNeIPLE: Phe m@hbngeah@@mug ltye €ite demprduhed/vere
exanple 1, step 2. 10 LC/MS (nethod LCA): mz = 211
combimg@dgnd: lyophilized overnight. The title compound was obtained in the form of

the [1 ﬁygﬂw’é Lo Indh§ el A H- By bR B2 B Byidifian - Bige?a ARl A6
methanone bis(trifluoroacetic acid salt) as a white solid. Yield: 26.5 mg.

LC/MS (method LC1): m/z = 412.18; Rt = 1.06 min

"H-NMR: & (ppm) = 2.18 (s, 3H), 2.98 (br d, 4H), 3.60 (br d; 4H), 7.01-7.04 (m, 1H),
7.10-7.11 (m, 2H), 7.19 (d, 1H), 7.28 (q, 1H), 7.50-7.54 (m, 1H), 7.56-7.61 (m, 4H),
7.67 (d, 1H), 8.46 (dd, 1H), 8.75 (br s, 2H)

Example 2
(2-Benzyl-1-phenyl-1H-pyrrolo[3,2-b]pyridin-3-yl)-piperazin-1-yl-methanone
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The title conpound was prepared fromthe crude
conpound of step 2 anal ogously as described in exanple
W@ 008029638, Yield: 111 ng. 15 LG MS (et hod LOCAGT/ERZ029/600280

257 Step 4:
2- Chl or o- 1- phenyl - 1Hpyrrolgyd 2, 3-c] pyri di ne- 3- car boxyl
ic acid The title conmpound was prepared fromthe

compound of step 3 (218 ng, 0.85 mol) anal ogously as
descri bed in exanple 1, step 4, except that the
reaction turd was 20stirred at 100 C for 2 h.

Yi el q =N LC/ MBI net hod LC4): mz = 272 Step 5:

- 1- phenyl - 1H pyrrol o[ 2, 3- ¢] pyri di ne- 3- car bo
zine-1- carboxylic acid tert-butyl ester 25
ornpound was prepared fromthe conpound of
796 pnol) anal ogously as described in
Yield: 191 ng. L MS (method LCA):
p 6:

£t hyl - phenoxy) - 1H-pyrrol o[ 2, 3-c] pyri d
Opi perazi ne- 1-car boxylic acid

tert- butyl ester WD 2009/ 095162PCT/ EP2009/ 000280 85
The title conpound was prepared fromthe conpound of

Step 1 xBrpRd- ohadp! s PYRRIPLbar by BDP o eB P A B erene- -

Carbo’gﬂégqﬁqé{ gutyggst@g. LCMS (nmethod LC4): mz = 513 5

To a spiutiehefyaliadien(ip eogtateLaTHmY 5.55n;mok):laop§ PHOS4i6di mg,
11.3 it ACH A et s RPtae Gl sangss 67 H T Wmol)

the coﬁfﬂ&ﬂwdadf%)éﬁ%lé l1y sﬁa°p 9¢49 8 rjﬁ?d1 13 Eﬁiﬁﬂm& BlberfAyRD- 7

and obtained in the form of

borabicgglnEh i1 rronanen@dayl - 2@ Hmg)) 0. ﬁHvl py MHET) o be 3eagtioyy miture was

heate%gq ﬁbé aﬁf??ﬁ %Z rﬁg]théﬂ a[%“q%?go ﬁ}% Ifﬂhﬁ{)%lrgéf | @ o%a\&r% aaded The

mlxturélr?asl@xtriﬂte&’ with98ANtHe organlc Iaiél‘ \NHBseﬁa(aﬂém dr1ed20‘2ér sodium
96 (br s, -7.19 (m 7.23(d,

sulfate, }fvtere};_z? ard @Mapqqq;ed 7Trga_u:eﬁ|q;$ ‘(Vﬁ§ pypfied py@@hcp ge) (m
chromé_wggé é%)z %%K (Z%té g}?a“/ﬁgf—lg@ﬂé.o(rﬂg of e tiffe %gn{p%una%gpe

obtainéd: Benzyl- 1- phenyl- 1H pyrrol o[ 2, 3-c] pyri di n-3-y1) - pi pe

Lo aethod tLa)TBihanggs 20

Step 2: (2-Benzyl-1-phenyl-1H-pyrrolo[3,2-b]pyridin-3-yl)-piperazin-1-yl-methanone
From the compound of step 1 (56.0 mg, 113 pymol), the title compound was prepared
analogously as described in example 1, step 7, and obtained in the form of the (2-
benzyl-1-phenyl-1H-pyrrolo[3,2-b]pyridin-3-yl)-piperazin-1-yl-methanone
bis(trifluoroacetic acid salt). Yield: 35.7 mg.

LC/MS (method LC1): m/z = 396.20; Rt = 1.05 min

'H-NMR: & (ppm) = 3.11 (br d, 4H), 3.60 (br s, 2H), 3.83 (br s, 2H), 4.22 (s, 2H), 6.86-
6.88 (m, 2H), 7.10-7.14 (m, 3H), 7.24 (q, 1H), 7.31-7.33 (m, 2H), 7.47 (d, 1H), 7.54-
7.56 (m, 3H), 8.49 (dd, 1H), 8.82 (br s, 2H)

Example 3
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Step 1:

4- (2-Benzyl- 1- phenyl-1H pyrrol o[ 2, 3-c] pyri di ne- 3-car bo
WO gpAOpi1per azi ne- 1- carboxylic acid tert-butyl PEEERI009/000280

The crude title conmpound was prepared fromthe

conpound of exanple 16, stggg 5 25(50.0 ng, 113 pnol)

anal ogously as described in exanple 2, step 1. Yield:

105 ng. L MS (nmethod LC4): mz = 497 86 Step 2:

2:Bepzyl-1-phenyl- 1H pyrr 3: VAS d1n3
2-(-WE B A E- R RO, 2o Bl e i v Bfhanone
fromthe conpound of step 1 (56.3 ng, 113 pnol)
anal ogously as described in exanple 1, step 7, and
obt ai ned i@ the fonmof the (2-
pyrrol o[ 2,3-c] pyridin-3-yl)-pipera
ne birs(trifluoroacetic acid salt).
(method LCl): mz = 396.20; R =
IHNWR 8 (ppm = 2.90 (br s, 2H),
CH, (s, 2H), 6.87-6.89 (m 2H),
7.51 (br s, 2H), 7.61-7.64 (m 3H),
(d, 1H), 8.77 10(s, 1H), 8.99 (br

Et hyl - benzy1) - 1- phenyl- 1H-pyrrol of 2, 3-
c] pyri d| n- 3- y1] pi perazi n-1-yl met hanone 15 Step 1:
442- ( 3- Fl uor o- 2- et hyl - benzyl) - 1- phenyl1- 1H pyrrol o[ 2, 3
-c] pyri di ne- 3- carbonylFpiperazine-l-carboxylic acid
Step 1t dl*—ﬂZ—(mﬂMyelh;éé.ieazyIM -gihenytl tH-pyrolofid) @rtpyvidine+2eganbedyl]-
. fromthe conmpoun ex le 16, step 5, (100 ny, 227
P'Pefaﬁmq'caﬁ?ﬂ &l teﬁt\sb%@ég%ed in exanple 4, step 1.

A solquﬁ'o@' 2-rh8thyBenAZiNSchIBREE Q454 Gf )22 o 0021 in THFPWRR
added[cﬂfopms(? alo78-°C teea Isyluilloeni)B:cpMQpBBhMﬁ 13yt A3IrMe],3L M in
nexangh e Ehdlindiath S BARENAE bt B YR Sirel ot o 4

tempetdtdfe fa¥ 3027M. FIMAF)(ZW&? WaRaddst, J61RvastP b tive @émpound of
descri bed in exanple Di ssol uti on_of

examile iasieg sl60i imdn 1 3sip Palladim(l) aretats (2. 5914, 1 g3 6mo
ana SIS S . 261l 1H BB BRI 5k RIS ROPPG i
st|rr|ng foe 3. 2h( After uoom@-tnetﬂnxﬂwénm)dlb.ﬂéd Mtlarwéteilhhd extracted with
EA. Tm?yr T o{ﬂ%@?}”g@p r;;agetredsdye& oE;eJ'o LZJ}nnsu]lfa){e [ ere and-
evaporated under reduced pressure. The residue was purified by silica gel
chromatography (EA/HEP). The fractions containing the title compound were

combined and evaporated to give 38 mg of the title compound.
LC/MS (method LC4): m/z = 511

Step 2: [2-(2-Methyl-benzyl)-1-phenyl-1H-pyrrolo[3,2-b]pyridin-3-yl}-piperazin-1-yl-
methanone

From the compound of step 1 (38.0 mg, 74.4 umol), the title compound was prepared
analogously as described in example 1, step 7, and obtained in the form of the [2-(2-
methyl-benzyl)-1-phenyl-1H-pyrrolo[3,2-b]pyridin-3-yl]-piperazin-1-yl-methanone
bis(trifluoroacetic acid salt). Yield: 26.2 mg.

LC/MS (method LC1): m/z = 410.21; Rt = 1.09 min
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LG MS (nethod LC3): mlz = 428.20; Rt = 1.06 nmin
IHNWR 6 (ppm = 1.85 (s, 3H), 2.90 (br s, 2H), 3.18

WQ R09489518H) , 3.74 (br s, 2H), 4.28 (br s, 2H),PGI/EB200%000280
1H), 6.95 (t, 1H), 7.01 (q, 1H), 7.51 (br s, 2H),
7.58-7.61 (m 3H), 8.22 (dgglH), 8.47 (d, 1H), 8.77
(s 1H), 9.41 (br s, 1H), 9.60 (br s, 1H) 10 Exanpl e

g & fhiel Boly iy A B k0 3 RETR P, B EA i, 2. 4.15

(brs, f@“ﬁ 8318 19y, &.96- ﬁéggh @ng’foﬂgl THR) ?n%é-ﬂdztwfmj H £7 (d,

yri'di né-3- car ar boxyl'ic acid
1H), 7t-7 - 55!u(lny|3lé)518e49 dds 1B 7 (birise 28 npound was pr epar ed
fromthe compound of exanple 16, step 5, (100 ng, 227
pnol ) and 5-fl uoro-2-net hyl phenol anal ogously as
Exmﬂgﬁsprlbed in 20exanple 1, step 6. LC/ M5 (nmethod LCA):
nmz = 531 Step 2:
[2-(3-FlaoKce2mhetbybbenzd)- thpheplle hidxyy rolo[3hhipyridin-gylpipe(azirs 1-yl-
ﬂ1-cégyridin-3-yl]- pi per azi n-1-yl - net hanone WO
metha2808/ 095162PCT/ EP2009/ 000280 88 The crude compound of
step 1 wagQreac anal ogously as described in exanple
of the obtained solid in a
, addition of hydrochloric acid
i zati on overnight yielded 25.9 ny

2- met my_ - phenoxy) - 1- phenyl - 1H-pyrrol o 2, 3

1Fpi per azi n- 1-yl - met hanone

ANC/ M5 (nethod LC3): nmiz = 430.18; Rt
Rppm = 2.17 (s, 3H), 2.98 (br s,

=/4H), 6.99 (dt, 1H), 7.30 (t, 2H),

: , 7.68 (t, 2H), 7.75 (d, 2H), 8.10 (d,

1H), 8. 47 (d, 1H), 8.87 (s, 1H), 9.40 (br s, 2H 10

Exanpl e 20
Step 1: 4- [(25c3EF|%f&22maﬁ§hhbn9,h APHEmYR-1 m%mhems[slz Mine-B= p
yrrol o[ 2, 3-c] pyri din-3-Yy |p|pera2|n anone 15

carbonyl]- plperazme—1 -carboxylic acid tert-butyl ester

To zinc (29.7 mg, 454 pmol) in dry THF (300 pl) in a dry flask under an argon
atmosphere was added 1,2-dibromoethane (0.49 yl, 5.67 pmol). 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 (23.0 mg, 227 ymol) in dry
THF (700 pl) 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 then added dropwise
to a precooled solution (-78 °C) of B-OM-9-BBN (1.13 mi, 1.13 mmol, 1 M in hexane).
The mixture was stirred at room temperature for 30 min. Then DMF (4 ml) was added,
followed by the compound of example 1, step 5, (60.0 mg, 113 pymol), palladium(ll)
acetate (2.55 mg, 11.3 pmol) and S-PHOS (9.31 mg, 22.7 umol). The reaction
mixture was stirred at 100 °C for 3.5 h. After cooling, 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
chromatography to give 44 mg of the title compound.

LC/MS (method LC4): m/z = 529
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Step 1: 5-Methoxy- 1-phenyl -1H pyrrol o[ 2, 3-c] pyri di ne
To a m xture of 5-nmethoxy-1H pyrrol o[ 2, 3-c]pyridine
W@ 300909962 40. 5 mmol ; cf. D. Mazeas et al., HetRCHERWIEE00280
50 (1999), 1065), copper(ll) acetylacetonate (1.06 g,
20 4.05 mmol) and pot assi umgcar bonate (11.2 g, 81.0
mol) in DVBO (63 nl) was added i odobenzene (4.99 nl,
44.6 mmol ). The reaction m xture was stirred at 130 C
for 10 h. The mi xture was then cooled to room
tenperature, and a solution of anmonium chloride (20 %
chis hYALEH A Prold[B (e perit e Suygh
Step 2022 lite a%rg@ﬁfl?ﬁﬂﬁnazygﬂegr Fa%‘t ed@hro ede[Btl n@g Wi t MEA
piperazinel-i-gethanongers were 25combi ned, dried over sodium

From fitAdBeutd G SERCH PRER PSR 3 LB IHE 8 EEMGE et g properea

analog;dUswraé desaditied f exdreplees istee 7 08ng obtaited® theEbtmE)the [2-(3-
ave 8.43 g of thetltle conpound. LC/I\/BSmathod LC4I)
fluoro meﬁ@@gngﬁb-@porgenyl 1H-pyrrolo[3,2-b]pyridin-3-yl]-piperazin-1-y
tI[F% Q&H I 0 oI o[ 2,3-c] pyridin-2
methaﬁowg mfu%{ e c% a%%ﬁm&%réﬁﬁ 3d from the conmpound

LC/MS)(metr&m UC () nt@ =g4234203R|tn¥D1 )I3emmlal ogousl y as descrl bed
] n’pl e 1, step 2. Yie g M (e
H- NM_F@@ (onm)y= 1.8, B0 ggog(brs 4H) °f 9(brs 2H), Tig (brs 2H), 4.21

0 X gl
o 5 SR A L P 7
(d, 1HY e5¢canpdnd3Hh), $60{da, {Iﬂ),28382;(br95,ml)mml ) anal ogousl y
as described in exanple 1, step 3. Yield: 914 ny.
LCMS (nmethod LC4): mlz = 287 15Step 4:
Exam%l @l or o- 5- met hoxy- 1- phenyl - 1H-pyrrol of 2, 3- ¢] pyri di ne-
carboxylic acid The crude title conpound was
[2-(5-Fluena2-ecethylopherioxyd-d pleanyd-16f-ppirelp[ B2 (biegridig. 3-A]-piperazin-1-yl-
nmol ) anal ogously as described in exanple 1, step 4,
methapOpnt that the reaction m xture was stirred at 60 C
for 2 h. LM (nmethod LC4): mz 303 20 Step 5:
4- ( 2- Chl or o- 5- net hoxy- 1- phenyl - 1H- pyrrol o[ 2, 3-c] pyridi
ne- 3- car bddyl ) - /piRer azi ne- 1- car boxylic acid

tert'hputyl NH

N\ 0] CH,
5P

Step 1: 4-[2-(5-Fluoro-2-methyl-phenoxy)-1-phenyl-1H-pyrrolo[3,2-b]pyridine-3-

carbonyl]-piperazine-1-carboxylic acid tert-butyl ester

From the compound of example 1, step 5, (60.0 mg, 113 pmol) and 5-fluoro-2-
methylphenol, the crude title compound was prepared analogously as described in
example 1, step 6.

LC/MS (method LC4): m/z = 531
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To a solution of the crude conmpound of step 4,

tert-butyl 1-piperazinecarboxylate (565 ng, 3.03
WOorpp/p9s1pe et hyl - N - ( 3- di met hyl am nopr opyl ) car bRCI/EP30d€000280

hydr ochl ori de 25(581 ng, 3.03 nmol) and

1- hydroxybenzotri azol e hydrgate (312 ng, 2.29 nmmol) in

DMF (20 M) was added NWM (911 pl, 8.27 mmol), and the

reaction mxture was stirred at roomtenperature

R AL LR SR AT

p|peraQTd eq/1-Pvsthafefe um sul fate, filtered and evaporated.
he resi due was purified by silica gel chromatography

The tnﬂ@or(rwogodt\masagremamthpm thegerude ogpaynsf ofisiep tli analogously as

descné%gg? gﬁTgkz‘ep%%ggé%%&%g%%%ddgﬁ@ g%rﬁbasf th\QQZ-(5-fluoro-2-methyl-

phendk§£1 (pﬁ're‘ﬂgluq HopyrréiB (312 b pyriie syl piperaziexyyl imetiempne L H-

blS(trl&%yacm%@.gsgg) pdald: BOF W&k azi ne- 1- car boxyl i ¢ aci d
tJ d d
coms R T B B LT o

step ng, 212 pnol) and
'H-NMR{$ yspray 2-20e3 kwlaﬂn)eecm @ﬁ&d agnuslesﬁ (andeslgcres Becht nMH), 7.14
exa le 1, step 6. Yield m%_l (2
(dd, 1|;IQ;43 211, AH, zféf} @ dpl)v?. 50- 754 (m ) 757 7.62 (m, 4H) 7.65 (d, 1H),
thyI phenoxy) - 5- net hoxy- 1- phenyl - 1Hp
8.47 (ég {Q)O[ézélg c] pyrl di n3-y1] - pi perazi n-1-yl - met hanone
10The conmpound of step 6 (27.0 ny, 48.2 pnol) was

reacted anal ogously as described in exanple 1, step 7.
Exampjeiol ution of the obtained solid in a small quantity

A h | h 6 . “and: AL
2~ ot metyl b o) e A PR & SRVl M 20 Pigrazin-1-v
methanonpound in the form of
[ 2- (5-fl uoro-2-nmet hyl - phenoxy) - 1- phenyl - 1Hpyrr ol o[ 2, 3-
c] pyri di n-3-y1] - pi perazin-1-yl - met hanone
di hydr ochI@rl de. LCMS (nmethod LCl): mz = 460. 19;
8 (ppm = 2.13 (s, 3H), 2.98 (br
IH6. 89 (dt, 1H), 6.96 (s, 1H),
(t, 1H), 7.50 (t, 1H), 7.57-7.63
, 9.06 (br s, 2H) 20 Exanple 21
I phenoxy) - 5- hydroxy 1- phenyl - 1Hp
{ n-3-yl]- piperazin-1-yl-nethanone
o9/ 000280 91

yr roI o[ 2]3-c]p
WO 2009 5162f

Step 1: 4-[2-(3-Fluoro-2-methyl-phenoxy)-1-phenyl-1H-pyrrolo[3,2-b]pyridine-3-
carbonyl]-piperazine-1-carboxylic acid tert-butyl ester

From the compound of example 1, step 5, (50.0 mg, 113 pmol) and 3-fluoro-2-
methylphenol, the crude title compound was prepared analogously as described in
example 1, step 6.

LC/MS (method LC4): m/z = 531

Step 2: [2-(3-Fluoro-2-methyl-phenoxy)-1-phenyl-1H-pyrrolo[3,2-b]pyridin-3-yl]-

piperazin-1-yl-methanone
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The title conpound was prepared fromthe conpound of
exanple 20, step 6, (67.0 ng, 119 pnol) anal ogously as
waeleeendizer i n exanple 9 and obtained in the foPET/BP20091€00280
[ 2- (5-fluoro-2-nethyl - phenoxy) - 5- hydr oxy- 1- phenyl - 1Hp
yrrol o[ 2, 3-c] pyridi n-3-y1] -7opi perazi n- 1-yl - net hanone
di hydr ochloride. Yield: 355 ng. 5L M5 (nethod LCL):
m z 446.18; Rt = 1.07 min 1HHNWR 8 (ppm = 2.15 (s,

The tlt?e’_%gmpg &U éfeg%’_%cbfrgﬁ (gfbgé ce?n@%q?i &gsté;gti ’(qnla'_p)gously as
descn%ﬂi in @xﬁ&p?’e $7st6617 4rld, obstaikd(if thé Frm 8f thé [2RB-fuoréid-methyl-

phenO[X)z) (Ieprranybﬂbi wrrmolm -biiryridjn-B-18}-piperasiy-1iylgnetanonsr py
bs(tnf!’l@?g;?é%uclacué RYf. ViS4 mgP' Per azin- 1-yl - met hanone

LC/MQ(tﬁ"l%tr(o'if Ed:mprrﬁ/z& 80 hgt Reenzyh)mi;x- met hoxy- 1- phenyl - 1H-
rrol O
'H- NI\E% p@xfnmhhézso%é& &tﬁyﬁ]oqoebpé# 41 n3.638-(badbsiyI 6.85 46i1d), 7.00 (d,

1H), 7. Fite Y 86 ﬁgﬁaﬁgﬁ) 758 (FETRE 256 TR RE G e .

8.47 (@@ahQQMybrags scribed in exanple 4, step 1. Yield:
. 20 LG M5 (nethod LA): mz = 559 Step 2:

[2 (3 Fl uor o- 2- net hyl - benzyl) - 5- met hoxy- 1- phenyl - 1H py
Examéleo} o[ 2, 3-c] pyridi n-3- ylFpi perazin-1-yl-methanone The
onpound of step 1 ((25.0 ng, 44.7 pnol) was reacted
[2-(2-Rluaicgaisthyl-plse@adgsicphdred- iHhpeiralafl,2-Blpyiding8-yll-piperazin-1-yl-
Di ssolution of the obtained solid in a small quantity
methaBPN§oH, addi ti on of hydrochloric acid (0.1 M and
| yophi li zati on overni ght yielded 18.4 W)
2009/ 095162PCT/ EP2009/ 000280 92 ng of the title
[ m of the
benzyl) - 5- met hoxy1l- phenyl - 1H pyr
-y1] - pi perazi n-1-yl - net hanone
M5 (nethod LCl): nmlz = 458.21; Rt
- 8 (ppm = 1.85(s, 3H), 2.86
br s, 2H), 3.90(s, 3H), 4.15(s,
6.92 (t, 1H), 6.98-7.02 (m 2H),
.51-7.54 (m 3H), 7.99 (s, 1H,

Step 1: 4-[2-(2-Fluoro-6-methyl-phenoxy)-1-phenyl-1H-pyrrolo[3,2-b]pyridine-3-
carbonyl]-piperazine-1-carboxylic acid tert-butyl ester

From the compound of example 1, step 5, (30.0 mg, 68 pmol) and 2-fluoro-6-
methylphenol, the crude title compound was prepared analogously as described in
example 1, step 6.

LC/MS (method LC4): m/z = 531

Step 2: [2-(2-Fluoro-6-methyl-phenoxy)-1-phenyl-1H-pyrrolo[3,2-b]pyridin-3-yl]-
piperazin-1-yl-methanone
The title compound was prepared from the crude compound of step 1 analogously as

described in example 1, step 7, and obtained in the form of the [2-(2-fluoro-6-methyl-
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Exanpl e 23
[ 2- (3- Fl uor o- 2- net hyl - benzyl) - 5- hydr oxy- 1- phenyl - 1H py

WO p@o9A6B- cl pyri di n-3-y1l] - 10pi perazi n- 1-yl - neCEPZINE000280
The title conpound was prepared fromthe conpound of
exanple 22, step 1, (60.0 XByrg, 107 pnol) anal ogously
as described in exanple 9 and obtained in the form of
t he

2-(3- 11 - 2- et hyl - 1).; 5: hyd -1-phenyl - 1H
phency 1 itery P Phgy ek & BB RSk 1Y R farohe ™
bis(trim&baéafdﬂh@ais@gz. YieRd: 6.1 gRy.3 my. LC M5 (nmethod LC1):

nmz = 444, 20; = 1.09 mn ~1IH-NVR 8 (ppm =
LC/MS (®ethod BEH): m/zo34B0r1, Rt 2009343ni7 (br s, 2H), 3.56

H-NMRsG0 4% COCH: St 22 fdly, I AL r3 23 90 bf's, am),
670y 881y 6 Y7 36 oL ot n,

7.83 (f211d5-8-58 ¢d o1 H), 9er{br-s12dHoxy) - 1- phenyl - 1Hpyrrol o[ 2, 3
-b] pyridin-3-yl]-piperazin-1-yl 25 net hanone 93 Step
1. 1-Phenyl -1H pyrrol o[ 2, 3-b] pyri di ne The title
Exampen®ound was prepared from 7-azaindole (1.18 g, 10.0
anal ogously 5as described in exanple 10,

nmol ) step 1.
[2-(3-Ruerai2-methyhgenzyd)-fenethoxyddphenyl- 1Hrpyrrelof$,8-dpyiidin-3-yl]-
. : 35 Dj | - 1-phenyl -1, 3-di hydro-pyrrol o] 2, 3-b] pyridin
puxﬂéigﬁgsgm%%ﬂgné?ered sol ution of the conmpound of step 1
(960 ng, 4.94 mmol) in tert-butanol 10(36 m) under
argon was added pyri di ni um brom de perbrom de (6.32 g,
19.8/qyn|) wit hitq 2 im\snmal | portions at a
t Hger atur g bet wdeAN30 C Rpd 35 C. The suspension was
stirred/at enpeyr at yfre overni ght. The sol vent was
; he resulting solid was dissolved in EA
and wat e e otganic | ayer was separated, dried over
sodiumsul faté fil d evaporat ed under reduced
15pressure. The resipdue was purified by silica ge
%O % /HEP). The fractions
e_commpound were conbi ned and

cont ai ni ng {
evapor at ed.

Step 1: 5-Methoxy-1-phenyl-1H-pyrrolo[3,2-b]pyridine

The title compound was prepared from 5-methoxy-1H-pyrrolo[3,2-b]pyridine (1.59 g,
10.7 mmol; cf. D. Mazéas et al., Heterocycles 50 (1999), 1065) analogously as
described in example 1, step 1. Yield: 1.83 g.

LC/MS (method LC4): m/z = 225

Step 2: 5-Methoxy-1-phenyl-1,3-dihydro-pyrrolo[3,2-b]pyridin-2-one

The title compound was prepared from the compound of step 1 (1.70 g, 7.58 mmol)
analogously as described in example 1, step 2. Yield: 2.30 g.

LC/MS (method LC4): m/z = 241

Step 3: 2-Chloro-5-methoxy-1-phenyl-1H-pyrrolo[3,2-b]pyridine-3-carbaldehyde
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LCMS (nethod LC4): mz = 369 20Step 3:
1- Phenyl - 1, 3-di hydr o- pyrrol o[ 2, 3- b] pyri di n- 2- one The
W@ a9poeiie2 of step 2(1.40 g, 3.80 mmol) was di sSBGI/ER209/600280
et hanol (160 m ), and palladium on activated carbon
(700 ng, 658 pnmol, 10 /0) was added. The reaction
m xture was hydrogenated (1 bar H2) at room
terrperature overnight. The mixture was filtered over

The i cabBpuRd el Kisptisd ThPUR o BRI oF o (90! FEo g mmob

analog?ddsllyﬁas ﬁ@!scr‘it%‘d M%pl@?)sté@seﬁbld%z}) the title
ound MS (method LC4): mz = 211 Step 4:

onp
LC/M&(fﬁﬁtfmdoLCﬂpm/ﬁy’! 28H pyrrol o] 2, 3-b] pyri di ne- 3- car bal de
hyde The title conmpound was prepared fromthe conpound
of step 3 (799 ng, 3.80 mmol ) anal ogously as descri bed

Step 4 2- @N@ﬁ@S&néthcﬁ@eppﬁenMLﬂHIberSfmb]dyﬁdM§ S-watthwglic acid
mz = 257 10Ste

The titie cn)amapunqmmewpam Egmfapd{oznemu]dpgﬁr $tep Me(9200me b%%h mmol)

I
analod e PO o ROBRU L BRERAIA LB pisure was
stirreddstsiO0 1@ orihheXiaich| €09 g. step 4, except that the
action xture stirred at 100 C for 2 h. Yield:

'—C/Mszgd dll:@)\/ﬁ"%ﬁe%éd LC4): mz = 273 15 Step 6:

4- (2- Chl or o- 1- phenyl - 1H pyrrol o[ 2, 3- b] pyri di ne- 3-car bo

nyl ) - pi perazi ne-1- carboxylic acid tert-butyl ester
Step 5T He(ZEChIoeoéemnpmmdr Wwpbiepylettdmydrolo[313-blpyridmepdwadoasfyl)-

220 anal ogously as described in
piperagipEhiycariooit a5 ECHBBIASEES o 20" LG WS (et hod
The tltk,Céom BliAd wak4rephRRY ffom the compound of ste S—|—58 mg, 3.53 mmol)
FS Fl uor o- 2- net hyl - henoxy phenyl - 1H pyrrol of 2

analogqysu}] ay deacrittediin exarpilgy Eﬁﬂ)ﬁrgﬁ@ikﬁel 12@ar boxylic acid
Ly The title conpound was prepared

LC/M# f@hﬂ#‘e"é&‘%&gﬁd‘%} step 6 (50.0 ng, 113 pnol) 25and
5 fluoro 2- nethylphenol anal ogously as described in
and purlfl cation by preparative

Step 6Hr4r1@ (3\F|élPEP szetl?gl beozysSthethesy- 1-ehgnylmit-pyrrglp]3,2-
b]pync{%@%Sé?_:PSgYIL P E’ era e 1- C%'gr?o a(ilfj p}ﬁret-nbyﬂt)-l ﬁi—tepyr rolo[ 2,3
The tnﬂd)i:@ylpodndw&syﬁrépared from the compound of step 5 (100 mg, 212 umol)
analogously as described in example 4, step 1. Yield: 83 mg.

LC/MS (method LC4). m/z = 659

Step 7: [2-(3-Fluoro-2-methyl-benzyl)-5-methoxy-1-phenyl-1H-pyrrolo[3,2-b]pyridin-3-
yl]-piperazin-1-yl-methanone

The compound of step 6 (23 mg, 41.2 ymol) was reacted analogously as described in
example 1, step 7. Dissolution of the obtained solid in a small quantity of MOH,
addition of hydrochloric acid (0.1 M) and lyophilization overnight yielded 15.9 mg of
the title compound in the form of the [2-(3-fluoro-2-methyl-benzyl)-5-methoxy-1-
phenyl-1H-pyrrolo[3,2-b]pyridin-3-yl]-piperazin-1-yl-methanone dihydrochloride.
LC/MS (method LC3): m/z = 458.21; Rt = 1.55 min
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30pi perazi n-1-yl -met hanone The title conpound was
prepared fromthe conmpound of step 6 (28.0 ny, 52.7
W aWbPI"mal ogousl y as described in exanple 1, BEEPPZ009/000280

and obtained in the formof the [2-(5- WO

2009/ 095162PCT/ EP2009/ 00028£3; 95

fluoro-2-net hyl - phenoxy) - 1- phenyl- 1H pyrrol o[ 2, 3- b] pyr

i di n-3-y1Fpi perazi n-1-yl net hanone bis(trifluoroacetic
1 salt)., Jiel d;,,3 LC/ t ho )a Z 5
H-NVES i 184 (o ity . W Mnsral 8. $58pr o 31303 G i, 416 s
2H), 6%%1 (1tH'_)|58664é2ED 1“3 661((@19)?’7461')@ 61&%57(2%25 3b|'{)m 264)93 35 (d,
1H), 7144575260 IBH)S'BQMbms—I)ZH)S 06 (d 1H) 8. 27 (d 1H)

8.82 (br s, 2H) Exanple 25

(2- Benzyl- 1- phenyl- 1H pyrrol o[ 2, 3- b] pyri di n- 3-y1) - pi pe
Exampl@zd n- 1-yl - net hanone 10 Step 1:

4- (2-Benzyl-1- phengl 1H pyrrol o[ 2, 3-13] pyri di ne-3-carb
[2-(3- %u9@2ﬁn@@vbbewn rwdrcw(wnhenabm -pysraloBud-pipyesistine8-yll-

orrpound was prepared fromthe conpound

plpera&n-l-)yi#ﬁ#téaggﬁ step 6, (49.8 ng, 113 pnol) anal ogously

as described in exanmple 2, step 1. Yield: 45 ng. LCMS

(method LC4): mz = 497 Step 2:

e heny 1= pyrrol o[ 2, 3- b] pyri di n-3-y1) - pi pe
,1%;E?gﬂihe title conpound was prepared

fro The co oound\gL/Step 1 (40.0 ng, 80.5 pnol)

analogo as described in exanple 1, step 7, and

Yield 195mgn L& ™ hod LCl): nlz = 396.20; Rt =
1.17 m PCT/ EP2009/ 000280 96 1H- NVR 5
(ppm . ; 2H) 3.17 (br s, 2H), 4.18 (s,
2H) , 683685(m 2H), 7.10-7.12 (m 3H), 7.26-7.29
(m 3H), 748750(m 3H), 8.05 (dd, 1H), 8.21 (dd,
1H), 8.93 (br s, I?
A solution of boron trlbromlde( 37 ul, 537 ymol, 1 M in DCM) was added dropwise at

-78 °C to a solution of the compound of example 8, step 6, (50.0 mg, 89.5 umol) in
DCM (2 ml). The cooling bath was removed, and the mixture was stirred at room

temperature overnight. The mixture was again cooled to -78 °C and boron tribromide

(3.58 ml, 3.58 mmol, 1 M in DCM) was slowly added. The cooling bath was removed,

and the mixture was stirred at 65 °C for 8 days. The mixture was slowly poured into
ice, and after a few minutes DCM was added. The aqueous layer was separated and
evaporated under reduced pressure. The residue was purified by silica gel
chromatography (7 M ammonia in MOH (1.5 to 15 %)/DCM). The obtained solid was
dissolved in a small quantity of MOH, hydrochloric acid (0.1 M) was added, and the
mixture lyophilized overnight to give 21.3 mg of the title compound in the form of the
[2-(3-fluoro-2-methyl-benzyl)-5-hydroxy-1-phenyl-1H-pyrrolo[3,2-b]pyridin-3-yl]-
piperazin-1-yl-methanone dihydrochloride.

LC/MS (method LC1): m/z =444 .20; Rt = 1.17 min
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5 Exanpl e 26
[ 2- (2- Met hyl - benzyl) - 1- phenyl- 1H pyrrol o[ 2, 3- 13] pyri di
WO 2@9499316Di per azi n- 1-yl - met hanone 10Step 1: PCT/EP2009/000280
4-[2-(2- Met hyl - benzyl) - 1-phenyl- 1H pyrrol o[ 2, 3-13] pyri
di ne- 3-carbonyl ] - pi perazi ng 1-carboxylic acid
tert-butyl ester The title conpound was prepared from
t he conpound of exanple 24, step 6, (66.0 ng, 150

"H-NMR A, B, SIREE Def S srn helsr 8PS 288 b .04 (s, 2H),

6.29 (@?Qg)‘? 9:.6?( (€ 1), BDTE; 145 264 V& (HptAe7ld3m, sH% 7587153 (m,

3H), 9[28 (2-s\BH)y| - benzyl) - 1- phenyl- 1H pyrrol o[ 2, 3-b] pyri di n
- 3-y1] - pi per azi n-1-yl net hanone The title conpound was
prepared fromthe conmpound of step 1 (30.0 ny, 58.8
Exam;ﬂ@“ﬂ@ 20anal ogously as described in exanple 1, step 7,
and obtained in the formof the [2-(2- o _ .
[2-(5-Frieotoy2-nhethylyphenoxyirdnpheny1il-py ool 2 23 1pyridiniddylpipeyazin-1-yl-
th 5 Eer azi n-1-yl -nmet hanone bis(trifluoroacetic acid
methaggn Yield: 29.4 ng. LCMS (nethod LCl): mz =

410. 21; Rt =1.17 mn IHNWR 8 (ppm = 1.93
(s, 3H), 2.86 (br s, 2H), 3.15 (br s, 2H), 4.12 (s,
2H) , 2 , 6.95-7.04 (m 3H), 7.26-7.29 (m
3 (m , 8.04 (dd, 1H), 8.22 (dd, 1H,
8. 2H\ 97 Exanpl e 27

0- 2- net hyl - benzyl) - 1- pheny1- 1H pyrrol o[ 2, 3-
-N1] - pOper azi n- 1-yl net hanone 5 Step 1:
442- ( 3- Ml uor 02R- ne hy3| -benzyl) - 1- phenyl- 1H pyrrol o[ 2, 3

- b] pyri dj ne- 3- éca Qony| | - pi per azi ne- 1- car boxylic acid
t r 10/ The title conmpound was prepared
) G—0

fromt of exanple 24, step 6, (66.0 ng, 150
prol ) ®Ralogously as described in exanple 4, step 1.
Yield: 20 ng. EC/ M5 (nmethod LC4): mlz = 529 Step
2.

[ 2- (3- Fl uoro-2- et hyl - benzy1l) - 1- pheny1- 1H pyrrol of 2, 3-
Step 11%1'9%'1] 1 oBﬁHX&V’L?’ Zlagxﬁ&ﬁ zi n-1-yl - net hanone The

itle ared fromthe conpound of step
Toa nﬁx(u?@o@Sra;alr&i’oIB (P8® g, &80 ogaal) gomxard)emdidda@ﬁ i mg, 132

KMmol), fé%?@é)e@ -1 St egmlnoc?lgldohg%ral“e ?‘?éjZ pP 1t£15>e mfn%lsnand potassmm
phospgéféo{go@ 1?mﬁ '@Vﬂnnﬁﬁﬁﬁy&bxéﬁé}ﬁﬁﬂ vl BYEEQ i RlobetzBhEY 739 i,

pi perazin-1-yl nmet one bis(trifluoroacetic
6.60 maropl). Fhe réactivnghiktureSvag stnzediowmugmtatrﬂd@ 1&Cihhe mixtuee was

then cggéigztggpg{t@ t:eggqjezrggjrpégﬁlge%y Q/Rr:ogap(sqg%zl( %@08 ihe( %i’_'sg’ 5'29! washed
with EAmi'ﬂe(c%m@ﬁ&d flﬁr(afigs Was éd?)p%&eahr{der rédﬂ@e@prggsﬂl% and the

: 3H), m (d
resultingfsolié wae gurifiediby) pr@agaﬂ\(eoHPJ;C Aig fractions containing the title
compound were combined and lyophilized overnight. Yield: 1.28 g.

LC/MS (method LC4): m/z = 195

Step 2: 1-Phenyl-1,3-dihydro-pyrrolo[3,2-c]pyridin-2-one

The crude title compound was prepared from the compound of step 1 (1.28 g, 6.60
mmol) analogously as described in example 1, step 2.

LC/MS (method LC4): m/z = 211
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[ 2- (5- Fl uor o- 2- net hyl - phenoxy) - 5- net hoxy- 1- phenyl - 1H p
W@ 20002182 3- b] pyri di n-3-yl]- piperazin- 1-yl - teRCIERR299/000280
5 Step 1: 5- Met hoxy-1-phenyl -1H pyrrol o[ 2, 3-b] pyri di ne
The title conpound was prepggred from
5- met hoxy- 1H pyrrol o[ 2, 3-b] pyridine (6.00 g, 40.5
nmol ) anal ogously as described in exanple 20, step 1.
Y| eld: 5.69 g. LM (nethod LC4): mz = 225 10 Step

Step ﬁzh@hmw ahéﬂwmq pgnrrénom byéjbwdauérsabé}bald%hlyhéyrl di n- 2

The title conpound prepared fromthe conpound

The tltdﬂ c@mepund @asasegaregtfrenmlf@l qudﬂ goopausidyofsiepl danalegausly as

descrlhgﬂexgg?r}\ple &43?‘ Egs %t'%' gég &. 71 g. LG M5 (et hod

LC/MQ(rﬁB{H-UdOL©4)Wﬁ/BG=)<251 phenyl 1H pyrrol o[ 2, 3-b] pyri di ne-
3-car bal dehyde The title conpound was prepared from

t he conpound of step 2 (1.56 g, 6.49 nmol) anal ogously

step £2,AERTEL RIS BbBLd 2 3 e Ay b 2
The title EinpOANE Wt repareld flbﬁﬂmle—ddrhptyuﬁdabbétépiﬂ {#80ymgdi 187-mmol)
3-carboxylic¢c acjd Thetltle comeaoun repared from

was, p

analogm@%aﬁﬁsaﬁr@qﬁ insp@mple 5 iR, except thaldhe raacisysidHie was
I step 4, except that the
stimed’® ARPC K0 i HBRP 12140, 2 P 25 S For 5 h vier d:
LC/ME Qtettmpd PG4) @Gies- 28t hod LC4): mz = 303 WO
2009/ 095162PCT/ EP2009/ 000280

Step 5: 4-(2-Chloro-1-phenyl-1H-pyrrolo[3,2-c]pyridine-3-carbonyl)-piperazine-1-
carboxylic acid tert-butyl ester
The title compound was prepared from the compound of step 4 (460 mg, 1.69 mmol)
analogously as described in example 1, step 5. Yield: 325 mg.

LC/MS (method LC4): m/z = 441

Step 6: 4-[2-(5-Fluoro-2-methyl-phenoxy)-1-phenyl-1H-pyrrolo[3,2-c]pyridine-3-
carbonyi]-piperazine-1-carboxylic acid tert-butyl ester

The title compound was prepared from the compound of step 5 (187 mg, 424 ymol)
and 5-fIL|oro—2-methyIphenoI analogously as described in example 1, step 6. Yield:
173 mg. |

LC/MS (method LC4): m/z = 531

Step 7: [2-(5-Fluoro-2-methyl-phenoxy)-1-phenyl-1H-pyrrolo[3,2-c]pyridin-3-yl}-
piperazin-1-yl-methanone

The compound of step 6 (173 mg, 327 pmol) was reacted analogously as described
in example 1, step 7. Dissolution of the obtained solid in a small quantity of MOH,
addition of hydrochloric acid (0.1 M) and lyophilization overnight yielded 66 mg of the
title compound in the form of the [2-(5-fluoro-2-methyl-phenoxy)-1-phenyl-1H-
pyrrolo[3,2-c]pyridin-3-yl]-piperazin-1-yl-methanone dihydrochloride.
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99 Step 5:

4- ( 2- Chl or o- 5- net hoxy- 1- phenyl - 1H pyrrol o[ 2, 3- b] pyri di
woeeosogdasbonyl ) - pi perazi ne-1-carboxylic aci d PCI/EP2009/000280

tert-butyl ester The title conpound was prepared

fromthe conpound of step 4g(490 ng, 1.62 mmol)

5anal ogously as described in exanple 20, step 5.

Yield: 580 ng. LC/ M5 (nmethod LC4): mz = 471 Step 6:

Lom$ BRI R SR F50 98, RROEGp S et hoxy- 1-phenyl - 1H
'H-NMR 260 02 TS BERsapBhiier 2l \@: 3156 BBt b4l IsHT0 (or s,

ester e title conmpound pr epar ed
4H), 69D (dtt ihld) cbﬂ@ciddlm Y, 7524, 5!—(),1?)(57@722@ QtﬁoB)SdaGdj 1H), 9.32 (s,
5&%{% - met hyl phenol anal ogously as described in
1H), 9 step 6. Yield: 99.0 ng. LC M5 (nethod LC4):
nmz = 561 15Step 7:
[ 2- (5 Fl uor o- 2- net hyl - phenoxy) - 5- met hoxy- 1- phenyl - 1Hp
Examgler‘b‘ll o[ 2, 3-b] pyri di n- 3-y1Fpi perazi n-1-yl - et hanone

(2B I Bl 2 S f S5 Bl mifanops

DISSO| ution of the obtained solid in a small quantity
of MOH, addition of hydrochloric acid (0.1 M and
|y0phI|IZ- i on ni ght yielded 20.4 ng of 20the
\ form of the
| - phenoxy) - 5- net hoxy- 1-
yrrol o[ 2, 3-b] pyridin-3-y1lFpi perazi n-1-yl -
i Aydr ochl orlde LCMS (nethod LCl): mz =
31 min IHNVR 8 (ppm) = 2.13
prys, 4H), 3.70 (br s, 4H), 3.88 (s,
2H), 7.20 (t, 1H), 7.42 (m 1H),
7.60 (d, 1H), 8.02 (d, 1H), 259.13

[ 2-(5- Flor 0- 2- net hyl - phenoxy) - 5- hydr oxy- 1- phenyl - 1Hp
yrrol o[ 2, 3-b] pyridi n-3-y1l] - piperazin-1-yl-nethanone
WO 2009/ 095162PCT/ EP2009/ 000280 100 The title

Step 1 dnf2eBanzyielspheryditayirooid 2relpyidiperineadrnghaipgrazing; 1-
st.ep. 6 70. 125 pnol ) anal ogously as descri bed

Carbo’fyi'cé?é%("g%&g%%e&bt ained in the formof the

From ﬁie%drﬁpéur@bﬂei’arﬁp@w mévsomg 8 md1ytrdopiol); teetild edrpound

pyrrol o[ 2, 3-b] pyri din-3-yl,
was prepared anafogous y as described in example 2, step 1. Yield: 37 mg.

.LC/MS (method LC4): m/z = 497

Step 2: (2-Benzyl-1-phenyl-1 H-pyrrolo[é,2-c]pyridin-3-y|)-piperazin-1 -yl-methanone
From the compound of step 1 (37.0 mg, 74.5 pmol), the title compound was prepared
analogously as described in example 1, step 7, and obtained in the form of the (2-
benzyl-1-phenyl-1H-pyrrolo[3,2-c]pyridin-3-yl)-piperazin-1-yl-methanone
bis(trifluoroacetic acid salt). Yield: 10.9 mg.

LC/MS (method LC1): m/z = 396.20; Rt = 1.07 min

'H-NMR: & (ppm) = 3.72 (br s, 4H), 4.19 (s, 2H), 6.82-6.84 (m, 2H), 7.11-7.13 (m, 3H),
7.39 (br s, 2H), 7.49 (d, 1H), 7.57-7.63 (m, 3H), 8.47 (d, 1H), 8.91 (br s, 2H), 9.33 (s,
1H)



10

15

20

25

pi perazi n-1-yl - met hanone di hydrochl oride. Yield: 32.0
nmg. L MS (nmethod LCl): nmfz = 446.18; Rt = 1.26 mn
WQRHOPIIZEL6B (ppn) = 2.12 (s, 3H), 2.98 (br s, 4M)TEB089000280
(br s, 4H, 6.80-6.84 (m 2H), 7.19(qg, 1H), 7.38-7.42
(m 2H), 7.47-7.54 (m 4H),797.88 (d, 1H), 9.20 (br s,
2H), 9.65 10(br s, 1H) Exanple 30
[ 2- (3- Fl uoro- 2- met hyl - benzyl) - 5- met hoxy- 1- phenyl - 1H py
Examé%g{g)[z’ 3-b] pyri din-3-y1]- piperazin-1-yl-nethanone 15
[2-(2- n,li_lfﬁry[ Beﬁﬁylfhlétﬂféhy% PFEd O lofBe2 eyl idin-BBAPSIsErakzimefythethanone
pyrr ol of
b] pyri di ne- 3- car bonyl ] - pi per azi ne-1-car boxylic acid
tert- butyloester WO 2009/ 095162PCT/ EP2009/ 000280 101
The t|t| e rrpoﬁnd \Wwas prepared fromthe conpound of
p 5, NHOO ng, 212 pnol) anal ogously as
n ex e 4, step 1. Yield: 110 ng. LC MS
n z 559 5Step 2:
. Wls benzyl) - 5- net hoxy- 1- phenyl - 1H py
-b] pyxidi{n- 3- y1] - pi perazin-1-yl - met hanone
' P 1 (35.0 ng, 62.6 pnol) was
as described in exanple 1, step 7.
e’ obtai ned solid in a small quantity

| yophi l'i zati on overni ght yielded 17.6 ng'of 10 the
title conpound in the formof the

Step 15 Al MBI T RERE) 3 ehel o o BTS T Kl spreogy
plperaﬁﬁﬁaﬂ-@aﬁ)didyh&Gbﬁpt*élrlotﬁu@ﬁestéﬁl 'VB (mst hod LCZ) mz =

From t!;uq)compcgmc( gf e)gamglq)10 3;tq;95 (ﬂg § mgg 1(3 M, mﬁtltge( compound
v ofind Ay ity S sobs Wb l ,
LC/MS (mefhidd, LG4pn/zcs 51H), 7.97 (d, 1H), 9.05 (br s, 2H

Exanpl e 31
[ 2- (3- Fl uoro- 2- net hyl - benzy1l) - 5- hydr oxy- 1- phenyl - 1H py

Step 2 [2(2IMetRyBeNZynH Branyrd A-gYrRFS[32-Eplridin- 35 Paginé -yl-
methanone

From the compound of step 1 (44.0 mg, 86.2 umol), the title compound was prepared
analogously as described in example 1, step 7, and obtained in the form of the [2-(2- -
methyl-benzyl)-1-phenyl-1H-pyrrolo[3,2-c]pyridin-3-yl]-piperazin-1-yl-methanone
bis(trifluoroacetic acid salt). Yield: 17.7 mg.

LC/MS (method LC1): m/z =410.21; Rt = 1.08 min

'H-NMR: & (ppm) = 1.92 (s, 3H), 2.95 (br s, 2H), 3.16 (br s, 2H), 4.13 (s, 2H), 6.81 (d,
1H), 6.96-7.06 (m, 3H), 7.40 (br s, 2H), 7.48 (br d, 1H), 7.55-7.60 (m, 3H), 8.47 (d,
1H), 8.89 (br s, 2H), 9.31 (s, 1H)

Example 13
[2-(2-Chloro-6-fluoro-benzyl)-1-phenyl-1H-pyrrolo[3,2-c]pyridin-3-yl]-piperazin-1-yl-

methanone
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The title conpound was prepared fromthe conpound of

exanple 22, step 1, (72.0 ng, 129 pnol) anal ogously as
w@ieeenddierl i n exanple 9 and obtained in the foPET/BP20p91€00280

25[ 2- (3-fl uoro- 2-net hyl - benzy1l) - 5- hydr oxy- 1- phenyl -

pyrrol o[ 2, 3-b] pyridi n-3-yl]gg pi perazin-1-yl - met hanone

di hydrochloride. Yield: 11.2 ng. WO

2009/ 095162PCT/ EP2009/ 000280 102 LC/ M5 (nethod LC1):

mz = 444.20; Rt = 1.21 mn 1HNVWR 8 (ppm) = 1.83 (s,

br s/ 2N), 3.14 (br s, 2H), 4.15 (s, 2H),
—MN.90 NH 1H), 6.99 (q, 1H), 7.23-7.25
N__7H), 7.42-7.45 (m 3H), 6.84 (d,

), 9.57 (br s, 1H) Exanple 32

- benzyl) - 6- net hoxy- 1- phenyl - 1H- py
3-yl1l]- piperazin-1-yl-nethanone
phenyl - 1H pyrrol o[ 3, 2-c] pyri di ne
o[ 3, 2-c] pyridine (4.25 g, 28.6
eact ed anal ogously as described in exanple
, RL"to give 4.92 g of the title conmpound. 15
LCMS (nmethod LC4): mz = 225 Step 2:
3, 3-Di brono-6-nethoxy 1 phenyl 1, 3-di hydro-pyrrol o[ 3, 2

Step TR o ere Scimsethanzy- LPBE: g 087
carborigl})-plge%iﬁ@é qfca(rﬂ@fyli@écd\’?eﬁt BGEVF@S(MOPW' se within 10

rom ne . , 2098 nmol ). The reaction
From thexcampound of exaraplerﬂbmte;eﬁpéﬂr%(i ma@ Fi& ureol)nthe titttheompound

] xt t t it h {
was YRR BREGOBLRN S ST UbRg SREHIF fesEh | aT Rl R8mo
LC/MSpaethdd ISCAR ni/z 2880 t hen EA was added. The organic
| ayer was separated, dried over sodiumsulfate,

filtered and evaporated under reduced pressure to ghve
step 2 (2 Eiforo S By iEnbib oG R TR oot s e S 3Af
piperazin-1-yl-methanone
From the compound of step 1 (26.0 mg, 47.4 uymol), the title compound was prepared

analogously as described in example 1, step 7, and obtained in the form of the [2-(2-
chloro-6-fluoro-benzyl)-1-phenyl-1H-pyrrolo[3,2-c]pyridin-3-yl]-piperazin-1-yl-
methanone bis(trifluoroacetic acid salt). Yield: 2.7 mg.

LC/MS (method LC4): m/z = 449.10; Rt = 0.865 min

'H-NMR (400 MHz, MOH-Dy): & (ppm) = 3.12 (br s, 2H), 3.65 (br s, 2H), 3.92 (br s,
2H), 4.39 (s, 2H), 7.00 (dt, 1H), 7.15 (d, 1H), 7.24-7.30 (m, 1H), 7.45-7.48 (m, 2H),
7.56 (br s, 1H), 7.61-7.66 (m, 3H), 8.41 (br s, 1H), 9.21 (br s, 1H)

Example 14
[2-(3-Fluoro-2-methyl-benzyl)-1-phenyl-1H-pyrrolo[3,2-c]pyridin-3-yl]-piperazin-1-yl-

methanone
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103 Step 3:
6- Met hoxy- 1- phenyl - 1, 3-di hydr o- pyrrol o[ 3, 2-c] pyri di n-2
WO 2098/099362 sol ution of 8.73 g of the conmpound BET/EP29p9/000280
in acetic acid (180 nml) was added zinc, and the
suspension was stirred at rggom tenperature overnight.
The m xture was extracted with EA, the organic |ayer
was separated, dried over sodiumsulfate, 5filtered
and evaporated under reduced pressure. The resulting
solid was i ssofved in ethanol (245 m), and palladi um
i vat ee—ddr bonNHL. 75 g, 1.64 mmol, 10 %9 was
' m xture was hydrogenated (5.2 bar
tenperature overnight. The m xture was
S tg_‘ t he solvent was renoved under
%¥he solid was purified by silica
(EA (10 to 1070 %9/ HEP). 870 ng of
wefFe obtained. LG MS (nmethod LCA):

Q- 6° et hoxy- 1- phenyl - 1H pyrrol o[ 3, 2-c] pyri di ne-
3- car bal dehyde From t he conpound of step 3 (870
ng, 3.62 nmmol), the title conpound was prepared

sten SRS SR Re R A TP el S

HE ol o[ 3, 2-c] pyri di ne-
catb o e T B et L ¥ D e &' (300 1g, 1. 05

From thentgmpaind ebexadpentld.cdep sl (9amgd @20rirhely, theitile compound

was PRGN BrglocbSR. asasiipegin @l fo el ol aln 85
LCMS BhaiibRrk.CoCYS £ gpohod LCA): iz = 303 Step 6:
(2- Chl or o- 6- et hoxy- 1- phenyl - 1H pyrrol o[ 3, 2-c] pyri di

ne 3 carbonyl ) - 25pi perazi ne-1-carboxylic acid

siep 4 T30 o i B BRI B oRg s

p|peraamﬁﬂqgmahan@$e descri bed |n exanpl e 20, step 5 Yi el d:
300 . LCMS (nmethod LC4): mz = 471 30Step

The compoyid pf sePot g, 5%émql) M@Srfs@ﬁ@ﬁyar@lw@iﬁ}y ag degcribed
in exa}f{prlé) h %t:éﬁ@? :PISSO|HtI0n of the %?tglzr}ercliesolldclg K %r)’r(i)a/" quaggty dpf MOH,
additigreot hﬂﬂnbgﬂmloasaerd (0. 1 M) and lyophilization overnight yielded 20.1 mg of
the title compound in the form of the [2-(3-fluoro-2-methyl-benzyl)-1-phenyl-1H-
pyrrolo[3,2-c]pyridin-3-yl]-piperazin-1-yl-methanone dihydrochloride.

LC/MS (method LC1): m/z = 428.20; Rt = 1.04 min

'H-NMR: & (ppm) = 1.82 (s, 3H), 3.08 (br d, 4H), 3.71 (br d, 4H), 4.20 (s, 2H), 6.67 (d,
1H), 6.93 (t, 1H), 7.00 (q, 1H), 7.41 (br s, 2H), 7.52 (d, 1H), 7.55-7.60 (m, 3H), 8.47

(d, 1H), 9.43 (s, 1H)

Example 15
[2-(5-Fluoro-2-methyl-phenoxy)-1-(4-fluoro-phenyl)-1H-pyrrolo[3,2-c]pyridin-3-yl]-

piperazin-1-yl-methanone
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WO 2009/ 095162PCT/ EP2009/ 000280 104 To zinc (167 ny,

2.55 mol) in dry THE (500 pl) in a dry flask under an
W@e@onodshosphere was added 1, 2-di br onoet hane PGI/BR20p9/000280

63.7 pnol). The mi xture was heated three tines to

reflux with a heat gun and ggl lowed to cool to room

tenperature. Then chlorotrinethylsilane (0.27 pl, 2.12

prol ) was added and the m xture was 5 stirred at room

tenperaturg for 20 min. Subsequently the flask was

pl aced in icé bath and a sol ution of

3- Myl - béNt2yl bromi de (259 ng, 1.27 mmol) in
dr \was /added slowy so that the

remained at 0 C. The mixture was stirred
:Q h afiHplaced in the refrigerator
overni ghty. Thex the cool ed nmi xture was added dropw se
to a pre ytion (-78 C) of B-OM 9-BBN (2.12
in hexane. The m xture was
\tenperature for 30 mn. DVF (5 nl) was
added, gt owed by the conpound of step 6 (100 ny, 212
prol ), pIIadlﬁm(II) acetate (4.77 ny, 21.2 pnol) and
S-PHOS (B7.4 ng, 42.5 pnol). The reaction m xture was
stirred at 100 C for 3 h. After cooling, the mxture
was quenched with water and extracted with EA. The

_r ke | ayer L r i 15 sul fate,
Step f '@gF@@ro'ﬁﬁnﬁ@'ﬁﬁgpgfglé)%ga%ﬁ%%ﬁg]ced pressure. The
The tlﬂée&bmp@unasfvw felplafst Bvnsbldzamdate (100 W@Bmmdﬂya(m&ﬁl-ﬂuoro-
10 to 60 YHEP) to give 90 ng of the title conpound.
4-iodgbgngene @ealgeus s degcribedgggexample 4; éE?PS1 Yield: 1239
ne | - benzyl) - 6- met hoxy- 1- phenyl - 1H py
LC/M&?%’B‘%@FQ geaffnﬁfrzl d?ﬁgs 20yl | - pi per azi n- 1-yl - met hanone
The conpound of step 7 (33 ng, 59.1 prml) vvas reacted
analo?ously as described in

Step 25 GHoT BTeR NGy ITIeS D O FRYEIBrAPISquant |  y

1
The tlﬁé yﬁaoyggﬂ %éna%vgh@gﬁw ﬁ{él edogf% gf ért%pgf N%'%%Bt i5't7lgemm0|)
analog:ummyjascdiesnnbérblrf example 1 Mep 2.Yield: 1.27 g.

-(3-f ro-2- e | - benzyl) - 6- met hoxy- 1-
LC/Méiﬁ%ﬁ?ﬂA E@@'WFFO%?S, 2-c] pyridin-3-y1l]-pi perazin- 1- yI
- met hanone di hydrochloride. LC M5 (nethod LC6): m z =
458.21; Rt = 2.45 min 1H NWR (400 MHz, DVSO- D6)

Step 3:phehloro11-8itflyero-phgnyl)3lideyrisiols,2- q}gyndmes&-cg@al@byde

The ti%‘_@g %555(%3 Rraps éégg%ﬁh’gl%ﬁﬁ % ol P27 4 (556 mmol)

analogdllsly §s%séﬁbedfﬂ)exaﬂn8% 1, lEtep 3. YdId 37 Engapl e 33 WO
009/ 095162PCT/ EP2009/ 000280 105
LC/M$ tmethad Ll -m/zie2hI - benzy1) - 6- hydr oxy- 1- phenyl - 1H py

rrol o[ 3, 2-c] pyridin-3-yl1l]- piperazin-1-yl-nethanone

Step 4: 2-Chloro-1-(4-fluoro-phenyl)-1H-pyrrolo[3,2-c]pyridine-3-carboxylic acid

The crude title compound was prepared from the compound of step 3 (278 mg, 1.01
mmol) analogously as described in example 1, step 4, except that the reaction
mixture was stirred at 100 °C for 2 h.

LC/MS (method LC4): m/z = 291

Step 5: 4-[2-Chloro-1-(4-fluoro-phenyl)-1H-pyrrolo[3,2-c]pyridine-3-carbonyl]-
piperazine-1-carboxylic acid tert-butyl ester
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5 The title conpound was prepared fromthe conpound of
exanple 32, step 7, (60.8 ng, 109 pnol) anal ogously as
waeleeendizer i n exanple 9 and obtained in the foPET/BP20091€00280
[2-(3-fluoro-2-nethyl-benzyl)-6-hydroxy-1-phenyl - 1H py

rrolo[ 3, 2-c]pyridin-3-yl]- gy perazin-1-yl - met hanone
di hydr ochloride. Yield: 18.7 ng. 10LC/ M5 (nethod LCS):
m z 444. 20; Rt:167mn1H-NI\/R 8 (ppm = 1.80 (d,
The tiqlq'_%bmqf)unqgﬁ)s ??paﬁ_ﬂ %’071 @\f ?rg éf%ﬁp%p@ff%%4 qﬂa}ogously as

descn%b'ﬂ |n %xél%pqé1 &@b 5. 9(18@ 686 nsg. 2H) Exanpl e 34
15[ 2- (5- Fl uoro- 2 hyl - phenoxy) - 6- met hoxy- 1- phenyl -

LC/MSWeﬂmdD{-G4)Zml]Zpy\458| n-3-y1J- pi perazin-1-yl - met hanone
WO 2009/ 095162PCT/ EP2009/ 000280 106 Step 1:
442- (5- Fl uor o- 2- net hyl - phenoxy) - 6- met hoxy- 1- phenyl -

Step ®W-[2{52FRiofo-2-methyl-phenoxy)-1 (4-f|uoro phenyl) 1H-pyrrolo[3, 2-
pyr 1 di ne- 3- car bonyl Fpi perazi ne-1-car boxylic acid

c]pyndl]eet& myny&mﬁramné t- p@lb@xwkmﬁ@@rtartvtagy ;ﬁ%%r ed

I
The o R A USThoAT) WS TireDSted PoigERCRpbURH (iR & (509 s 109
pumol) il 5-fIaO|0b 2-miéthgiphenol anaibyylsihasaeschibed ih ef8mpte 1, step 6.
LG/ M5 (rreého_d Lq%: mz = 561 Step 2:
LC/M$ gmethad Lefs-mziePAYI - phenoxy) - 6- met hoxy- 1- phenyl - 1H p
yrrol o[ 3, 2-c] pyri di n3-y1Fpi perazi n-1-yl - met hanone
10The conpound of step 1(27.0 ng, 48.1 pnol) was

Step 7 Qaqﬁéﬂummallmgﬁibyll-ghemxywe(|4+-fd1mto+ph%byﬁﬂ1ﬂ®ynrolq{8@ac]pynd|n -3-
sol,ution, of the obtained solid in a small quantity

yil- P'PSfa%ﬂu yIRathangRe ot hydrochloric acid (0.1 M and
The tlilé/ eem;iouﬁatwamp ‘r{)%i'éﬂ ﬁBFn bh'eeér%é chmpouid ffstép 8 drididgously as

onpound in or m of
descrlpgd( r5ef(amp|le)1 zstﬁgtTr;yqndm’piamgi)m éherfarnpgf the-[2-(5-fluoro-2-methyl-

oenc Ry BB B AR B RAABR thFcns
bls(tnfﬂﬁioa@etld%cﬂ s@lt95(|éldn25+3ﬂNMR 5 (ppm = 2.11 (s, 3H),
LC/MS (methorg LCH; m/z = 44é 17; Rt =1.10 min

"H-NMR: & (ppm) = 2.14 (s, 3H), 3.04 (br s, 4H), 3.66 (br s, 4H), 6.93 (dt, 1H), 7.11
(dd, 1H), 7.26 (t, 1H), 7.48-7.52 (m, 2H), 7.74-7.77 (m, 3H), 8.59 (d, 1H), 9.04 (br s,
2H), 9.29 (s, 1H)

Example 16
[1-Phenyl-2-(2-methyl-phenoxy)-1H-pyrrolo[2,3-c]pyridin-3-yl]-piperazin-1-yl-

methanone
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3.90 (m 3H), 6.51 (m 1H), 6.86 (m 2H), 7.28 (m
1H, 7.48 (m 1H), 7.53 (m 4H), 8.56 (m 1H), 9.17

W@ pg09/a94H162 20 Exanple 35 PCT/EP2009/000280
[ 2- (5-Fl uor o- 2- net hyl - phenoxy) - 6- hydr oxy- 1- phenyl - 1Hp
yrrol o[ 3, 2-c] pyri di n-3-yl ] g4oi perazi n-1-yl - met hanone
WO 2009/ 095162PCT/ EP2009/ 000280 107 The title compound
was prepared fromthe conpound of exanple 34, step 1,
(61 ng, 108 pnol) anal ogously as described in exanple
9 and obtained in the formof the [2-

Step 1 ﬁiPhélgiIDrl—?p?ﬁbm[?,GD&]PPﬁé_fMé' 6- hydr oxy- 1- phenyl - 1H pyrr
ol o[ 3, Z-c] pyri di n- 3- pi per azi n-1-yl - met hanone
The titte bgmpound a\rasw.epweﬁ/ fronp .aaa'rrgi.oles(_%ﬂ@/s, Brft maapl) agglogously

nz = .446,18; = 2. 37,0 MR 8 = 210 (s,
as desfybed i gya 'eibb,ste%ﬁé'%“%g 6. 48 Epmpmll—l), 5 ah’
LC/MY (fnefidd LO4PMeEE 1486), 7.22 (m 1H), 7.51 (m 1H),

7.54 (m 4H), 8.40 (m 1H), 9.28 (m 2H) 10 Exanple 36

[2- (2, 6-D net hyl - phenoxy) - 1- phenyl - 1H pyrrol o[ 3, 2- b] py

a0z 31V b - f ¥4 V4 ope 15 Step 1:

Step 2;4]2#'(:13'%6}/103 ﬁ@@ﬁ@ﬁ@%@%ﬁ Hﬁ’gﬁ@‘n%"f H pyrrol o[ 3, 2-b] p

The ciudieditieecommpaurnitbwek fprepaeidarormeahe tompdunxydfistemdi(d00 mg, 2.06
tert-butyl ester The title conmpound was prepared

mmol) gl y s desgaed imexamplesk#ipP € 1, step 6, from

LC/M%E@F%O@%S% £3qaqpl e 1, step 5, (100.0 ny, 227

Step 3: 2-Chloro-1-phenyl-1H-pyrrolo[2,3-c]pyridine-3-carbaldehyde

The title compound was prepared from the crude compound of step 2 analogously as
described in example 1, step 3. Yield: 111 mg.

LC/MS (method LC4): m/z = 257

Step 4: 2-Chloro-1-phenyl-1H-pyrrolo[2,3-c]pyridine-3-carboxylic acid

The title compound was prepared from the compound of step 3 (218 mg, 0.85 mmol)
analogously as described in example 1, step 4, except that the reaction mixture was
stirred at 100 °C for 2 h. Yield: 217 mg.

LC/MS (method LC4): m/z = 272

Step 5: 4-(2-Chloro-1-phenyl-1H-pyrrolo[2,3-c]pyridine-3-carbonyl)-piperazine-1-
carboxylic acid tert-butyl ester

The title compound was prepared from the compound of step 4 (217 mg, 796 umol)
analogously as described in example 1, step 5. Yield: 191 mg.

LC/MS (method LC4): m/z = 441

Step 6: 4-[1-Phenyl-2-(2-methyl-phenoxy)-1H-pyrrolo[2,3-c]pyridine-3-carbonyl]-

piperazine-1-carboxylic acid tert-butyl ester
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20di net hyl phenol . Yield: 96 ng. LG M5 (nethod LCA):
mz = 500 Step 2:

WO 200029861 et hyl - phenoxy) - 1- phenyl - 1H pyr r ol oPGI/RP19)Y§00280
ridin-3-yl]-piperazinl-yl-methanone 25 The title
conpound was prepared fromgghe conpound of step 1
anal ogously as described in exanple 1, step 7, and
obtained in the formof the [2-(2,6-dinethyl- 108

o R A A DAt 9P o
analoéléﬂ § GBE&%d—@éxarmSlé £ s‘ﬂ%%ZAnd Bhrlﬁcétlo?'ﬂbﬁgfésparatlve HPLC.

8 (ppm =2.16 (s, 2.94 (m 4H)
Yield: Zm)mgs 50 (m 2H), 7.10 (m 53H), 7.44 (m 1H), 7. 64

LC/M%EPQE&Q%L% /&@Eﬁ% 7,92 (m 19, 8.48 (m 1M,

[2 (3 FI uor o- 2, 6- di net hyl - phenoxy) - 1- phenyl - 1Hpyrrol o
4 ridin-3- ?/11 pi perazin- 101-yl - net hanone
Step 15{;13[Pé’1§eny -2-(2-methyl-phenoxy)-1H-pyrrolo[2,3-c]pyridin-3-yl]-piperazin-1-yl-
methafli? (3 Fl uor o- 2, 6- di net hyl - phenoxy) - 1- phenyl - 1H pyrr ol
3-c] pyridi ne-3- carbonyq- pi perazi ne-1-carboxylic
The tntm:cmbeuhd visyprepatett fréimethiel ddnepauipoistep \8a@700 epgn 5207 umol)

oGS5 PSS TAE oS R S st s -
phenyﬁ?ﬂf%ﬁ%rypéﬁgﬁ%ﬁgtﬂ% %gfrebﬂ[@,@eélﬁyridiﬁ%—&ﬁypﬁ@ré?iﬁt-h—?gmethanone
bis(triﬂ@r@é@éﬁiamid)saltb Ydiéldeﬂhylhg phenoxy) - 1- phenyl - 14 pyrrol o

3-clpyLidin-3- pLper 1-yl - met hanone
LC/MS[T?[E m"]ﬁ@eéboﬁ’ﬂ%un%i%ﬂg PE @6€£§§ Nreact ed anal ogousl y
1 I 2 0 [
PNV SR e S PO B R %Frér PR ETT D BORE, 2090, 1k, 727
(d, 1H;1d?{1611470614 ¢h, 1HD97 .66 6@ ino2H), AdBe7.76.(h, H)a8M5 (d, 1H), 8.46 (d,
I h|| tion overnight yielded 42 ng of the title
1H), 8 ﬁﬁn the form of
[2-(3- f | uor o- 2, 6- di net hyl - phenoxy) - 1- phenyl - 1H pyrrol o
[2,3- c]pyridin-3-ylj-piperazin- 1-yl-methanone
Exampleriydr ochl ori de.

(2-Benzyl-1-phenyl-1H-pyrrolo[2,3-c]pyridin-3-yl)-piperazin-1-yl-methanone

Step 1: 4-(2-Benzyl-1-phenyl-1H-pyrrolo[2,3-c]pyridine-3-carbonyl)-piperazine-1-
carboxylic acid tert-butyl ester

The crude title compound was prepared from the compound of example 16, step 5,
(50.0 mg, 113 pmol) analogously as described in example 2, step 1. Yield: 105 mg.
LC/MS (method LC4): m/z = 497
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LG M5 (nmethod LC8): mz = 445.30; Rt = 2.43 mn
51lHNVR. 8 (ppm) = 2.10 (m 6H), 2.94 (m 4H), 3.45

W@ 209499162 7. 09 (m 1H), 7.16 (m 1H), 7.59 ( m PQAFEP2009/000280
7.63 (m 2H), 7.31 (m 2H), 8.05 (m 1H), 8.43 (m
1H), 8.81 (m 1H), 9.41 (mggH Exanple 38
10[ 7- Chl or 0- 2- (5-f | uor o- 2- net hyl - phenoxy) - 1- phenyl -
pyrrol o[ 2, 3-c] pyri di n-3-yl1] - pi perazin-1-yl-net hanone
15Step 1: 7- Met hoxy-1-phenyl - 1H pyrrol o[ 2, 3-c] pyri di ne
The title conpound was prepared from

Step 2 (m&Bé& Y1 IothewA-A P Q&r%larzci;wﬁyrﬁ%ﬁlg ;(l)lp@erﬁz.ﬁfa Wbihanone

anal ogousl as ‘descr bed E
The title gam@oung‘/vm prepened froanihe meeurzizsf :zt@gt (p623 mg, 113 pmol)

e A T T e

benzyPf -pHep -1 Hlpyirfolef2, 8¢ iamxta) Rpipfgnisilyl-rasthd@saei bed
enzyl n exanpl elpy,’!Ir stEe ]?rlyr y)ci)pl% g. LC)IWI\/S (et hod

bis(triflurpacetic.acid salf). \8@d2@§97‘995162PCT/ EP2009/ 000280 110

LC/Mg?r‘?\ehg}d gggfimguyggé%m’rgtgo@@gqn{ rom the conpound of

) anal ogously as described in
H- Nmaﬁimpgg)ir%g(emr?s 2¥)eBR1 d9Q, odl), 4.26NB, 2HEGIST-6LEYH M, 2H),
7.13-7216 (m; 8ht) of -§1 ;(Bbﬁezigl),-h@ﬂﬂﬁ"r tnoPl). B.¢3 (g 1), SAB(GakHh. 8.77
The compound of step 3 (691 ng, 2.37 nmol)
(s, 1H%§’b§ § anal ogously as described in exanple 1,
step 4. The reaction m xture was stirred at 40 Cfor 2
11 g of crude title conpound were obtained. LC/ Ms
Exam?'ﬁeﬁwod LCc4): mz = 273 10 Step 5: 4-(2 ,7-Dich
r -vl-
[2-(3- #I%R) é rﬂ@tﬁngbrﬁ??x;li;y‘l 55 |p21 Zlng[-?H Eycr?@rltg[fﬁ),? elpe/rldm -3-yl]-piperazin-1-yl
methanene butyl ester The crude conpound of step 4 (1.11 g)
was reacted anal ogously as described in exanple 1,
step 5. 587 ng of the title conpound were obtai ned.

Step 1: 4-[2-(3-Fluoro-2-methyl-benzyl)-1-phenyl-1H-pyrrolo[2,3-c]pyridine-3-
carbonyl]-piperazine-1-carboxylic acid tert-butyl ester

The title compound was prepared from the compound of example 16, step 5, (100
mg, 227 umol) analogously as described in example 4, step 1. Yield: 180 mg.
LC/MS (method LC4): m/z = 529

Step 2: [2-(3-Fluoro-2-methyl-benzyl)-1-phenyl-1H-pyrrolo[2, 3-c]pyridin-3-yl]-

piperazin-1-yl-methanone
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15 LG M5 (nmethod LC4): mz = 475 Step 6:
4-[7- Chl oro- 2-(5-fl uoro- 2- net hyl - phenoxy) - 1- phenyl -

WRpdap2, 3- PCT/EP2009/000280
c] pyri di ne- 3- car bonyl Fpi perazi ne- 1-carboxylic acid
tert-butyl ester The tg#l e conpound was prepared

fromthe conpound of step 5 (160 ny, 336 pnol)
20anal ogously as described in exanples, step 1. Yield:

The ogmpeliid o5 Siai {174,616 228 ta WasreRties 2 i8ipdiangly apdssgrived

in exah’fpﬂé q[ dtep T MigsoIEtion %f th@lbb@ni@f sdlidinla ¥MallRfuaAfs 6 MOH,
he compound of step 6 (35 ng, 62 pnol) was reacted

addltl@mai I@xg:vgghlsana@cweéibﬂ Micand yophiliaptien syvermg vielded 36.1 mg of

e B SBARER BF S P RALRENGHL2 o S PR

pyrrolb[QQ}lb]dylnamLB% ply@rrarzirghtyl ym@thdﬁdnaauﬁwr@&hlbmt itle

onpound in the form of

LC/M% fmethast LC3): ("'5/Zf=f 6338—02% hPP-Pienoxy) - 1- phenyl 1H pyr

1 d 3=

H-NMER, Ol F R LS B, 2y Reehl S Bt s s, 2, 4.28
(br s, fit-li_z B.10 ?@ TH)) 6. mtz@ﬁg/'ﬂBW(gZﬂq'ﬁr/?ES’?Q&% W@QS@-IB1 (m, 3H),

m
8.22 @110, 646 (DL B 77 o, 360 ATl S SHE Pin(brag 1M o2
(m 3H), 7.58 (m 2H), 7.68 (m 1H), 8.13 (m 1H),
9.20 (m 2H)
Example 19

[2-(5-Fluoro-2-methyl-phenoxy)-1-phenyl-1H-pyrrolo[2,3-c]pyridin-3-yl}-piperazin-1-yl-

methanone
Q{ -

Step 1: 4-[2-(5-Fluoro-2-methyl-phenoxy)-1-phenyl-1H-pyrrolo[2,3-c]pyridine-3-
carbonyl]-piperazine-1-carboxylic acid tert-butyl ester

The crude title compound was prepared from the compound of example 16, step 5,
(100 mg, 227 pmol) and 5-fluoro-2-methylphenol analogously as described in
example 1, step 6.

LC/MS (method LC4): m/z = 531

Step 2: [2-(5-Fluoro-2-methyl-phenoxy)-1-phenyl-1H-pyrrolo[2,3-c]pyridin-3-yl]-

piperazin-1-yl-methanone
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5 Exanple 39
[ 7-Chl oro-2-(3-fl uoro-2-nethyl -benzyl) - 1-phenyl- 1H pyr

WO 2000025182 c] pyri di n- 3-y1] - pi perazi n-1-yl - net he@RR2009/@0280
Step 1:
4[ 7- Chl or 0- 2- ( 3-f | uor o- 2- ngggyl - benzyl) - 1- phenyl - 1H py
rrol o[ 2, 3-c] pyri di ne- 3-
carbonyIFplperaZ|ne 1l-carboxylic acid tert-butyl ester

t 5 100 L210.
The ol OB ebeteBe WRssacad A lRa sl s dRRCrE Lingraple 1.
step 74D|§§&lﬁ’tlé'n of tReMbt8in@d okl h @ sthall HEahtity lo? MORPaYa#oA b

hydroqtﬂbn@ a(:@L (0. L @t Iyephdzzaﬂmhtz\pqmtgm yielded 2519 marefdhetile

compaydicriel Ol E2 EE TR s BB A By Ty Folor2.3-

c rldlhfép éfQZ|HP|- meéharbref dih ot:htdri@lecorrpound wer e
Ipy alﬂg;géj Q—mat hod LC4 V@f z = 564 20Step 2:

LC/M$1?m@th’dr bCQ) (alzf¥ G@QGBZR?ETLQH rE)'@nzyl) 1- pheny1- 1H pyr

M St S L 3 250 pr A B Gad AEE FTE 17700 ¢

2H), 766@l tOQH?‘Sﬁ' B83e 20pseshed 2, @ner(al ¢H¥,8.27¢8, ), 8.87 (s, 1H),
Di ssol ution of the obtained solid in'a small quantity
9.40 (brs,M) addition of hydrochloric acid (0.1 M and
| yophi li zati on overni ght yielded 8.6 ng of the 25title
conmpound in the formof the
Examplé-Ztl or o- 2- (3-f | uor o- 2- et hyl - benzy1) - 1- pheny1- 1H
| o[ 2, 3-c] pyridin-3-yl]-piperazin-1-yl-nmethanone

[2-(5- I%lpﬂgm suethy-pheioxy)-Hrmethay-TRbeRyY 1 Ilay Folof23-clpyridin-3-yi-
99 1H NVR 6 = 1.68 3
p'pera%ﬁ‘zévfmgh%w 84m(nm 4H), 3. 98(?Pnn)2H), 6. 1(78(mH)
7.00 (m 2H), 7.36 (m 2H), 7.40 (m 2H),

-0
H,C N NH

/

0) CH,

Step 1: 5-Methoxy-1-phenyl-1H-pyrrolo[2,3-c]pyridine

To a mixture of 5-methoxy-1H-pyrrolo[2,3-c]pyridine (6.00 g, 40.5 mmol; cf. D.
Mazéas et al., Heterocycles 50 (1999), 1065), copper(ll) acetylacetonate (1.06 g,
4.05 mmol) and potassium carbonate (11.2 g, 81.0 mmol) in DMSO (63 ml) was
added iodobenzene (4.99 ml, 44.6 mmol). The reaction mixture was stirred at 130 °C
for 10 h. The mixture was then cooled to room temperature, and a solution of
ammonium chloride (20 % in water) was added. The mixture was filtered through
celite and the filtrate extracted three times with EA. The organic layers were

combined, dried over sodium sulfate, filtered and evaporated under reduced pressure.
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7.56 (m 1H), 8.10 (m 1H), 8.48 (m 1H) 5 Exanpl e
40 [ 2

WQ 700B{0$3163- f | uor 0- 2- net hyl - benzy1l) - 1- pheny1- 1HP@EY/EP2902(00280
2, 3-c]pyrid in-3-yl]-piperazinl-yl-methanone 10
Step 1: 89
442, 7- Bi s- (3-fl uoro- 2- net hyl - benzyl) - 1- phenyl- 1H pyrro
| o[ 2, 3-c] pyri di ne-3- carbonyl Fpi perazi ne- 1-carboxylic

CotungS bbb 54 cp RS (R0 TB e i ' e e

compcﬂﬁﬁ” bed in exanple 4, step 1, to give a m xture of
the title conmpound and 447-

LC/ME fmethedA-@4)- /@t 323- net hyl - benzy1) - 1- pheny1- 1H pyrr ol
o[ 2, 3-c] pyri di ne- 3-carbonyl F pi perazi ne- 1-car boxylic
acid tert-butyl ester which was separated by

Step Z@'Sem_étrﬂi)dyvﬁph@hﬂA,Q:Chiﬁ]ad@fa)irhﬂopi,@cﬁ) idmPalie wer e
_obtained. LM (nmethod LCA): mz = 651 20 Step 2; [2
The title7cempoynd wagareparestray thecompound ehatap 1. (ﬂvﬁggr 364L5de0|)

Lehiidy f &l hnyikay! Th
analogbut AR HeLCHIR I B 2 Y 2 B e
LC/MS (raktr@ausC4): as/zde24ti bed in exanple 4, step 2.

Di ssolution of the obtained solid in a small quantity
of MOH, 25addition of hydrochloric acid (0.1 M and

Step 3: $OBRIokd S8 HGYRPREANL 1 MR RS2 Hecpri@hel R 8arbaldehyde
The title compound was prepared from the compound of step 2 (2.23 g, 9.29 mmol)
analogously as described in example 1, step 3. Yield: 914 mg.

LC/MS (method LC4): m/z = 287

Step 4. 2-Chloro-5-methoxy-1-phenyl-1H-pyrrolo[2,3-c]pyridine-3-carboxylic acid
The crude title compound was prepared from the compound of step 3 (790 mg, 2.76
mmol) analogously as described in example 1, step 4, except that the reaction
mixture was stirred at 60 °C for 2 h.

LC/MS (method LC4): m/z = 303

Step 5: 4-(2-Chloro-5-methoxy-1-phenyl-1H-pyrrolo[2,3-c]pyridine-3-carbonyl)-
piperazine-1-carboxylic acid tert-butyl ester

To a solution of the crude compound of step 4, tert-butyl 1-piperazinecarboxylate
(665 mg, 3.03 mmol), N-ethyl-N'-(3-dimethylaminopropyl)carbodiimide hydrochloride
(581 mg, 3.03 mmol) and 1-hydroxybenzotriazole hydrate (312 mg, 2.29 mmol) in
DMF (20 ml) was added NMM (911 pl, 8.27 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. The residue was purified by silica gel chromatography (EA (5
to 35 %)/HEP) to give 653 mg of the title compound.

LC/MS (method LC4): m/z = 471



113 title conpound in the formof the
[2, 7-bis-(3-fluoro-2-nethyl-benzyl)-1-phenyl-1Hpyrrol o

WO 20030231p%/r i di n- 3- y1Fpi per azi n- 1-yl - met hanone PCT/EP2009/000280
di hydrochloride. LG MS (nmethod LC7): mz = 550.25; R
=1.35mn IHNW 5 (ppm gp 1.16 (s, 3H, 1.25 (s,
3H), 2.98 (m 2H), 3.23 (m 2H), 3.62 (m 5 2H), 3.79
(m 2H), 3.98 (m 2H), 4.01 (m 2H), 6.12 (m 1H),

step & 4112 hdi2-mefiv-GRbaonl:s-figthon/Ty phdhy-{HSyrtdTbr.3-

c]pyndnﬁ% 31é'£rb5?$ ]TEI réﬂme—1 -carboxylic acid tert-butyl ester
Benzyl | uor o- 2- et hyl - phenoxy) - 1- phenyl- 1H

The tuttfyc@ropopad 3as) mypatﬁdntrenyth}e cq@nmurmzofnstgp;ﬁ cwgtman%h% pmol)
and 5 JBGHER D thyipnegol pUAPEOYS VA AFSCTREN D FYaTRIR ArsiEP B Yk

5 98.0md.rolof 2, 3-
pyri di ne car bonyl Fpi per azi ne- 1- carboxylic acid
LC/M§ Lf'?”@lﬁ't'y@@e@i/ér— 5‘?%{ title conmpound was prepared from
t he conpound of exanple 38, step 6, (45 ng, 80 pnol)
anal ogously as described in exanple 4, step 1. Yield:

Step BTQ-@@-FI&dfbMSn'(etWIkpﬁbdo@ﬁ) 5-mitthoxy8R2ph&lylStHpyaolo[2,3-c]pyridin-
h}%Benz S5-f1 uoro- 2- met hyl - phenoxy) - 1- pheny1- 1H py
3-yll-pinespgpot -yl @F A€ n-3- yg- pi perazin-1-yl - met hanone

10 The cirﬂg?ﬁmfﬁgfé% 2(@2?99 gzte%%rﬁ&?(még r@H@ﬂ’eH é/i@aﬁogz&w 88 described

ogously as in exanple
in exaipdes 6] stepoh Rissalhtobf theneltagwd sblidinaa small lqugotiytafthfOH,

aciq oo B3R A, E A SEh e St a3 o mo o
the titlé 'cbhﬁ)di}hﬂiﬂﬁlfﬁ‘é’fdrh bhe- g53ﬂlﬁ@)r@f-2-¥ﬁ1§hyl phenoxy) 1 -phenyl-1H-
7-benzyl-2-(5-fluoro- nethg?nphenoxy) phenyl-

pyrrolq[%ylpwdmf&yﬂmnqrgazlrmwl-mqt w@dmmm:hior;de met hanon

15 LOMREIRSREE R five Cact toMREFOE g Y - 5 667 0250y
1H-Nwm:%7(p(prﬁh) 40013 &, 6H)(Mos4bl s, 4HY.23.89 (s, 23M), 658 &t( TH), 6.96 (s,
1H), 7.04 (dd, 1H), 7.23 (t, 1H), 7.50 (t, 1H), 7.57-7.63 (m, 4H), 8.14 (s, 1H), 9.06 (br
s, 2H)

20 Example 21
[2-(5-Fluoro-2-methyl-phenoxy)-5-hydroxy-1-phenyl-1H-pyrrolo[2,3-c]pyridin-3-yl]-

piperazin-1-yl-methanone

Q&\—/H
59

25
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52H), 6.98 (m 1H), 7,18 (m 3H), 7.25 (m 2H), 7.48

(m 2H), 7.58 (m 3H), 8.08 (m 1H), 8.46 (m 1H),
WO2@9/0931p2 2H) Exanpl e 42 PCT/EP2009/000280

[ 7- Et hyl - 2- (5-f | uor o- 2- net hyl - phenoxy) - 1- pheny1- 1H pyr

rolo[ 2,3-c]pyridin-3-yl]- Xpi perazin-1-yl - met hanone

Step 1:

447- Et hyl- 2- (5-fl uoro- 2- rret hyI phenoxy) - 1- phenyl- 1H py

The uf Bah A LR R O SFARB S B o7
mg, 1 X Laridlogsify a§ de(s@ﬁbé@m é)lénﬁl@g handidbginkdlin the form of the
acetylacet onate (2. ny, pno and NWVP (102. r_rég_y”_

[2-(5-fluooa 2nmnetl)yl1p|hem9w)(5rhwyoxwa‘zrpb@nvle tnyrr@IQtZ 3 01pyrldm

p|pera%ﬁ£¥ggﬁgegﬁ§rﬁ% ﬁ@’lyaéé%??r cﬁelSYgglpugs s st |2r 'rVIeldnf -(IJ-:r_IF)S

LC/MST(ethbieL O1 pwivzie 446M8; Ras QOﬂmnched with water and
extracted wth EA. The organic |layers were dried over

"H-NMRych (nﬂmhFﬂaié(%erd*)car%’emrrSaﬂéﬂ 3priebr ssAdles.-@bddt, 1H), 7.03 (s,

1, 548 80, P G 25k € P 00129 L, S 2 v

2H) 558.66 WO 2009/095162PCT/ EP2009/ 000280 115 Step 2:
[ 7- Et hyl - 2- (5-f | uor o- 2- net hyl - phenoxy) - 1- phenyl - 1H pyr
rol o[ 2, 3-c] pyridin-3- yl]-piperazin-1-yl-nmethanone The
und of step 1 (29 ny, 52 pnol) was reacted
Exam&%%gously as described in exanple 4, step 2.
[2-(3-FhuseR tihéthipl-bénzyies-ohdthoregd ﬁl@ényﬂiﬂ-hpwrelns{sﬂ B-ajpaidin-Byyl]-
of M, 5 addition of hydrochloric acid (0.1 M and
plperapybﬂ,m MetBaneRe over ni ght yielded 12 ng of the title
compound in the formof the
[ 7-et hyl - 2- (5-f 1 uoro-2-net hyl - phenoxy) - 1- phenyl - 1Hpyrr

ol o[ 2, 3-c] pyri dDn- 3-y, perazi n-1-yl - net hanone
dH%()‘/d @Hhod LCB): miz =458.21; Rt =
2.38 m N ppm = 1.06 (t, 3H), 2.08

. ) 98 (m 4H), 3.61 (m 4H),

|2|H) 768(m 3H), 7.80 (m
? 9.42 (m 1H

2H) ,
Exanpl e 43
[ 2- (5-Fl uor
yrrol o[ 2, 3-b

. fy) - 6- met hoxy- 1- phenyl - 1Hp

Step 1: 4-[2-(3-Fluoro-2-methyl-benzyl)-5-methoxy-1-phenyl-1H-pyrrolo[2,3-
c]pyridine-3-carbonyl]-piperazine-1-carboxylic acid tert-butyl ester

The title compound was prepared from the compound of example 20, step 5, (104
mg, 220 umol) analogously as described in example 4, step 1. Yield: 89 mg.
LC/MS (method LC4): m/z = 559

Step 2: [2-(3-Fluoro-2-methyl-benzyl)-5-methoxy-1-phenyl-1H-pyrrolo[2,3-c]pyridin-3-
yl}-piperazin-1-yl-methanone

The compound of step 1 ((25.0 mg, 44.7 ymol) was reacted analogously as
described in example 1, step 7. Dissolution of the obtained solid in a small quantity of
MOH, addition of hydrochloric acid (0.1 M) and lyophilization overnight yielded 18.4
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15pi per azi n- 1-yl - met hanone Step 1:

6- Met hoxy- 1- phenyl - 1H pyrrol o[ 2, 3- b] pyri di ne
WQo®INeRIbbLXYy- 1H pyrrol o[ 2, 3-b] pyridine (1 g, 6PCBEPI909/00280

was reacted anal ogously as described in exanple 20,

step 1, to give 9.64 g of tge title conpound. LC/ M5

(method LCA): mz = 225 Step 2:

6- Met hoxy- 1- phenyl -1, 3-di hydro- pyrrol o] 2, 3-b] pyri di n-2

mg of 457 il SAMBPUGTAA TP (O AHBR 206 LS ComBIUNReDPY Leipemoxy-
1- phem@ ﬂﬁwlly(raﬁﬂz md]pmnasigl% ;Dér’éEinOT-?ﬁerQhéhdﬁéj&hgﬁr&;ﬁhlcglde

in one portion at roomteémperature
LC/MS émeth L%‘l)(tm/ﬂe- %§2§tﬁ’ir-e1joﬁcmlnlz h and t he sol vent

NS GRREE 31t oD, 2R poar s B Sraak a1l A5

2H), 6(@71@111)4)618szfkf'?a1ﬂ|qpI 6.98-¥272 (nf 2H), 7 B7-7T8 (HODHY, ©581W8S4 (m,
ed to roomtenperature and concentrated in vacuo.
3H), 719%:(s; dii Bi19gbr es2dlie was poured onto ice and the
aqueous phase was extracted with EA. The conbi ned
organi ¢ phases were washed with brine, dried over
Exam§|@c231m sulfate, filtered and the sol vent was renoved
nder reduced pressure. The remaining oil was_ purified

[2-(3- lﬂyowohrmﬁhybbw%wydmwmegvl 1ldapyg@l0[@|§exp]n&pshrr% yll-
plpera%n\zfﬁi___yﬁgi‘%hgn%égesf itle conpound. LC/MS (nethod LC4):

2- Chl or o- 6- net hoxy- 1- phenyl - 1H pyrrol o[ 2, 3- b] pyri di ne-
3-car bal dehyde The title conpound was prepared from
@6 conmpound<pf syep ¥ (4.32 g, 18.0 mmol)

1 ~.|ooous|y asNdescmNWed in exanple 1, step 3.

. 779/ LC/WB (frethod LC4): mz = 287 Step 4:
2-CNl oro et hoxy- 1- phenyl - 1H pyrrol of 2, 3-b] pyri di ne-
3- carbexyli c-aeid Th€Kpmpound of step 3(1.77 g, 6.17
mol ) was Neact ey anal ogously as described 20in
exanpl e 1, |[step 4 e rﬁaction m xture was stirred at
40 C for ™y 2. crude title conpound were
obt ai ned

The title compound was prepared from the compound of example 22, step 1, (60.0
mg, 107 umol) analogously as described in example 9 and obtained in the form of the
[2-(3-fluoro-2-methyl-benzyl)-5-hydroxy-1-phenyl-1H-pyrrolo[2,3-c]pyridin-3-yl]-
piperazin-1-yl-methanone dihydrochloride. Yield: 29.3 mg.

LC/MS (method LC1): m/z = 444.20; Rt = 1.09 min

'H-NMR: & (ppm) = 1.84 (s, 3H), 2.93 (br 2, 2H), 3.17 (br s, 2H), 3.56 (br s, 2H), 3.37
(brs, 2H), 4.20 (s, 2H), 6.68 (d, 1H) 6.94 (t, 1H), 7.01 (q, 1H), 7.17 (s, 1H), 7.41-7.43
(m, 2H), 7.53-7.55 (m, 3H), 8.01 (s, 1H), 9.28 (br s, 1H), 9.56 (br s, 1H)

Example 24
[2-(5-Fluoro-2-methyl-phenoxy)-1-phenyl-1H-pyrrolo[2,3-b]pyridin-3-yl]-piperazin-1-yl-

methanone
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LCMS (nethod LC4): mz = 303 Step 5:
4- (6- Chl or o- 2- net hoxy- 7- phenyl - 7H- pyrrol o] 2, 3-c] pyri da
WQ RweA%16ar bonyl ) - 25pi per azi ne- 1- car boxyl i ¢ aRCTHEP2009/000280
tert-butyl ester The crude conpound of step 4 (2.62 Q)
was reacted anal ogously as ghescribed in exanple 20,
step 5. 2.71 g of the title conpound were obtai ned.
LCMS (nmethod LC4): mz = 471 30Step 6:
4-[ 2- (5- Fl yor o- 2- net hyl - phenoxy) - 6- met hoxy- 1- phenyl - 1H
-pyrrol o Z; /T \
b] (di ne-

r bonWH - pi per azi ne- 1-carboxylic acid
t est e 2009/ 095162PCT/ EP2009/ 000280 117
T onpound was prepared fromthe conpound of
st 32%hHbyol ) anal ogously as described in
ex N, step 1./Yield: 80 ng. LOMS (nethod LCA):
n
[ 2-(5- | - phenoxy) - 6- met hoxy- 1- phenyl - 1Hp

yrrol o —d¥ n- 3-y1Fpi perazin-1-yl - met hanone
The compgund of/ step 6 (30 ng, 54 pnol) was reacted
anal ogously asFdescribed in exanple 5, step 2.

Di ssolution of the obtained solid in a small quantity
of MOH, addition of hydrochloric acid (0.1 M and

Step 1;y|ophéh§,|zmjp?ﬂo;§[grgnﬂ,]g tidineel ded 16 ng of the 10title
compound in the form'of the

The tiflecomppund wasopreparsd fromer@zaindgleret. hd gy 10-Gmenrgl) analogously

as desqi b &xBbme 2B REVE Vadh H607088) > o 100 R
LC/MS (efiddL04): m/z LSR8 (ppm) = 2.12 (s, 3H), 3.00

(m 4H), 3.72 (m 4H), 3.78 (s, 3H), 6.69 (m 1H),
6.80 (m 2H), 7.19 (m 1H), 7.40 (m 1H), 7.51 (m

Step %@ﬁp{ﬁg@h&ﬁ‘ﬂ%ﬁ&i—1%-QQyQFB-p}ﬁéidiz,390169riéiﬂlz-6h%

To a stifreBi suhution efithe rmoxy)ouhdodfestgp -149600ny 14 . 98-mgrol)ah ag2-butanol
(36 ml) %nglap zﬁgio% \i/vgé %a)éég %yﬁglrn?uzrln 1r6X1liderrS<t-3Pb6}orq1?£ee (é82 g, 19.8 mmol)
within 2 h in small portions at a temperature between 30 °C and 35 °C. The
suspension was stirred at room temperature overnight. The solvent was evaporated
and the resulting solid was dissolved in EA and water. The organic layer was
separated, dried over sodium sulfate, filtered and evaporated under reduced
pressure. The residue was purified by silica gel chromatography (EA (15 to

40 %)/HEP). The fractions containing the title compound were combined and
evaporated. Yield: 1.46 g.

LC/MS (method LC4): m/z = 369

Step 3: 1-Phenyl-1,3-dihydro-pyrrolo[2,3-b]pyridin-2-one

The compound of step 2 (1.40 g, 3.80 mmol) was dissolved in ethanol (160 ml), and
palladium on activated carbon (700 mg, 658 umol, 10 %) was added. The reaction
mixture was hydrogenated (1 bar H;) at room temperature overnight. The mixture

was filtered over celite, and the filtrate was evaporated under reduced pressure.
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Step 1: 4-Chloro-1-phenyl-1H pyrrol o[ 2, 3-b] pyri di ne

4- Chl oro-1H pyrrol o[ 2, 3-b] pyridine (10 g, 65.5 mmmol)
WQe0e¥62 ed anal ogously as 25descri bed i n exaPgI/EPZ209/000280

step 1, to give 9.81 g of the title conmpound. 118

LC M5 (nmethod LCA): mz = 239 Step 2:

1- Phenyl- 4- propyl- 1H pyrrol o[ 2, 3- b] pyri di ne The

title corrpound was prepared fromthe conpound of step

cotumy it darPly B4 TR 9510l PSR e SEATSOPUEEEY dvE 1t 9 o

the titl8- c'éﬁnguriddl\/s (method LC4): nlz = 237 Step 3:
br ono m/ohenyl 4- propyl-1, 3-di hydro- pyrrol o[ 2, 3-
-4

LC/M?bep?H"IQﬁ lHC4): =Bthe title conpound was prepared from
the conpound of step 2(3.57 g, 15.1 mmol ) anal ogously
as described in exanple 32, step 2. Yield: 8.5 g.

Step 4L@@ﬁd@ﬁtMMpyﬁbb[ZS%ﬂﬁyrﬁlﬁ@-%arbaldeh de
1- Phenyl- 4- propyl 3-di hydr o- pyrroI023b&7pr|d|

The titigheornpdyad was lére@éfﬁfbﬁﬁ@l‘ COomRHILRS $teBm mg, 3. ) mmol)

enalo GNP SagEnaSe) o, T AN B8 70
LC/MSNmethc2B3CS): ep/z5: 257

2- Chl or o- 1- pheny1- 4- propyl- 1H pyrrol o[ 2, 3- b] pyri di ne-3
- car bal dehyde 20The title conpound was prepared from

U lof B: . kvl ogousl y
step & PCRRRBAUDNE .18 B ol s pand LR
The titleOtdvBpOUBRd m rlfe{l‘)ared‘rfram:theg@nmmmcbof step 4 (280 mg, 1.09 mmol)
analogct%lyog%gpl he exanQ;[)I%p1y 1ste1p|_|3fIO )Ecge%lt(t)lnazt tﬁe !agé/tlon mi ure was
stirred at 100 °C for 2 h. Yleld. 220 mg.

LC/MS (method LC4): m/z = 273

Step 6: 4-(2-Chloro-1-phenyl-1H-pyrrolo[2,3-b]pyridine-3-carbonyl)-piperazine-1-
carboxylic acid tert-butyl ester

The title compound was prepared from the compound of step 5 (220 mg, 807 pmol)
analogously as described in example 1, step 5. Yield: 292 mg.

LC/MS (method LC4): m/z = 441

Step 7: 4-[2-(5-Fluoro-2-methyl-phenoxy)-1-phenyl-1H-pyrrolo[2,3-b]pyridine-3-
carbonyl]-piperazine-1-carboxylic acid tert-butyl ester

The title compound was prepared from the compound of step 6 (50.0 mg, 113 pmol)
and 5-fluoro-2-methylphenol analogously as described in example 1, step 6, and
purification by preparative HPLC. Yield: 28 mg.

LC/MS (method LC4): m/z = 531

Step 8: [2-(5-Fluoro-2-methyl-phenoxy)-1-phenyl-1H-pyrrolo[2,3-b]pyridin-3-yl]-
piperazin-1-yl-methanone
The title compound was prepared from the compound of step 6 (28.0 mg, 52.7 pmol)

analogously as described in example 1, step 7, and obtained in the form of the [2-(5-
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25 The compound of step 5 (1.59 g, 5.32 mol) was

reacted anal ogously as described in exanple 1, step 4.
Wah@ooede62 i on mi xture was stirred at 40 C for RCHEPZDOY®0280

g of crude title conmpound were obtained. LC/ M5 (et hod

LA): mz = 315 30Step 7:

4- (2- Chl oro- 1- phenyl-4-propyl-1H pyrrol o[ 2, 3-b] pyridin

e- 3- carbonyl) pi per azi ne- 1- carboxylic acid tert-butyl

fuoro i henbafe fefFRuE THES R ol:p BlSRidhoana Rl oy

methahod® lﬂs(‘t)rfﬂdd?éaééﬂd @mG@EHPUnéIdV\@DQn@bt ained. LCO M
z = 483 5Step 8

LC/M%E’-’“@H’@ Dﬁl’(gatfh&zl ﬁB@ﬁ@xﬂt-‘ﬂ BREAL- 4- pr opy1- 1H pyrrol o

"H-NNS; SR 52 B s e et Benath 387 (S AA5E adR tr, 6.08

(dd, 1N3/F7 0% (mm)w@%za@ﬁqﬁ)8¢duzum6xﬁ{ 1¢13 ¢ H0- 17 Jn?mﬁmbs (d, 1H),
% di'spersion in mneral oil), and the suspension
8.27 (datHx18.8 él@r%ltZH)oomten'perature under an argon
at nosphere for 20 mn. 10After addition of 100 ng (207
prol ) of the conmpound of step 7, the reaction mxture
ExampRs2stirred for 2 h at 140 C. After cooling, the
reaction m xture was quenched with water and extracted
(2-Bengyi -phrenytH&l-pygele(4 3iayidinvkyl-piRsiaant -yt @ethanenene
remai ni ng resi due was dissolved in DCM (12 m) and TFA
(3 M) and stirred at roomtenperature for 2 h. The
solvents v@re e rated and the resulting solid was
15purified\g ive HPLC. The fractions
co [ onpound were conbi ned and
[ : ' The obtai ned solid was

ot quantity of MOH, mxed with
hy QRfic acid (0.1 M and |yophilized overnight to
give 34 itle conpound in the formof the
[2-(2, enoxy) - 1-
phenyl ‘ pyrrol o[ 2, 3-b] pyridin-3-yl]-pi peraz
in-1- hanone 20di hydrochl oride. LC/ M5 (nethod
LC8): = 468.25; Rt = 2.60 min 1HNWR 8 (ppm =
0.91 (t, 3H), 1.58 (m 2H), 2.05 (m 3H), 2.19 (m
3H), 2.55 (m 1H), 2.62 (m 2H), 2.75 (m 1H), 2.88
Step 1. -(2BEnzyl-1-phenyl-1H-pyrrolo[2,3-b]pyridine-3-carbonyl)-piperazine-1-

carboxylic acid tert-butyl ester

The title compound was prepared from the compound of example 24, step 6, (49.8
mg, 113 umol) analogously as described in examp{le 2, step 1. Yield: 45 mg.
LC/MS (method LC4): m/z = 497 ‘

Step 2: (2-Benzyl-1-phenyl-1H-pyrrolo[2,3-b]pyridin-3-yl)-piperazin-1-yl-methanone
The title compound was prepared from the compound of step 1 (40.0 mg, 80.5 pmol)
analogously as described in example 1, step 7, and obtained in the form of the (2-
benzyl-1-phenyl-1H-pyrrolo[2,3-b]pyridin-3-yl)-piperazin-1-yl-methanone
bis(trifluoroacetic acid salt). Yield: 19 mg.

LC/MS (method LC1): m/z = 396.20; Rt = 1.17 min
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3.22 (m 1H), 3.35 (m 1H), 3.50 (m 2H), 7.04 (m
4H), 7.50 (m 1H), 7.59 (m 4H), 8.06 (m 1H), 9.13
W@ pq09BeH162 25 Exanpl e 45 PCT/EP2009/000280

[ 2- (3-Fl uoro-2-net hyl -benzyl) - 1- phenyl- 4- propyl - 1H pyr

rolo[ 2, 3-b] pyridin-3-yl]- pggoerazin-1-yl-methanone

120 Step 1:

4-[ 2- ( 3- Fl uor o- 2- net hyl - benzy1l) - 1- phenyl- 4- propyl - 1Hp
1 rol ol 2, 3-blpyridine3:c ony i zi pe- 1- carboxyl i
HNVRERIPrRLE 2 8o s Ee S PHF 3BT ool 6665 (m. 2H)

r f u I e ,

70T R IS ana TEoed) 72T SRLETRER, £ e @UEn. 8 170,
8.93 (bte®@H) Yield: 175 ng. LU MS (nmethod LC4): mlz = 572

Step 2:

[ 2- (3- Fl uoro- 2- net hyl - benzyl) - 1- pheny1- 4- pr opyl - 1H pyr
Examé_l@'ﬁ 2,3-b] pyridin-3- 10yl Fpi perazi n-1-yl - met hanone

he conpound of step 1 (175 , 307 prmol) was reacted

[2-(2-Metybhenzyly 1 ephetybd Ei—@gmlpi?, idin-8-ylkpiperazin-1-yl-methanone

Di ssolution of the obtained solid in a small quantity

of MOH, addition of hydrochloric acid (0.1 M and

| yophi l'i zgdi on ni ght yielded 90 ng of the title

compound i A\t for I-?f t he

[ 2R “\net hyl'= benzyl) - 1- pheny1- 4- propyl - 1H

ditydeochl\ari de. LE/é_|\/E(nethod LC8): mz = 470.25; K
T /83 ppm = 0.95 (t, 3H), 1.62 (m

2.70 (m 1H), 2.83 (m 2H), 2.96

, 4.04 (m 3H), 6.65 (m 1H),

m 1H), 7.25 (m 2H), 7.42 (m 3H),

(m 2H) 20

Step 1: 4-[2-(2-Methyl-benzyl)-1-phenyl-1H-pyrrolo[2,3-b]pyridine-3-carbonyl]-
piperazine-1-carboxylic acid tert-butyl ester

The title compound was prepared from the compound of example 24, step 6, (66.0
mg, 150 umol) analogously as described in example 3, step 1, and purification by
preparative HPLC as a white powder. Yield: 32 mg.

LC/MS (method LC4): m/z = 511

Step 2: [2-(2-Methyl-benzyl)-1-phenyl-1H-pyrrolo[2,3-b]pyridin-3-yl]-piperazin-1-yl-
methanone

The title compound was prepared from the compound of step 1 (30.0 mg, 58.8 uymol)
analogously as described in example 1, step 7, and obtained in the form of the [2-(2-
methyl-benzyl)-1-phenyl-1H-pyrrolo[2,3-b]pyridin-3-yl]-piperazin-1-yl-methanone
bis(trifluoroacetic acid salt). Yield: 29.4 mg.

LC/MS (method LC1): m/z=410.21; Rt = 1.17 min

'H-NMR: & (ppm) = 1.93 (s, 3H), 2.86 (br s, 2H), 3.15 (br s, 2H), 4.12 (s, 2H), 6.82 (d,
1H), 6.95-7.04 (m, 3H), 7.26-7.29 (m, 3H), 7.45-7.48 (m, 3H), 8.04 (dd, 1H), 8.22 (dd,
1H), 8.84 (br s, 2H)
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Exanpl e 46
[ 1- Cycl ohexyl-2-(3-fluoro-2-nethyl-benzyl)-6-nethoxy-1
WOR@YOPAbD[ 3, 2-c] pyridi n-3-y1] - PCT/EP2009/000280
pi perazin-1-yl - met hanone WO
2009/ 095162PCT/ EP2009/ 00028, 121 Step 1:
1- Cycl ohex- 2- enyl- 6- met hoxy- 1H pyrrol o[ 3, 2-c] pyri di ne
Al'lyl pal l adium(Il) chloride dinmer (558 ng, 1.52 nmol)
and triphenyl phosphine (1.75 g, 56.68 mmvl) were
di ssolved in dry DVF (210 ml) and stirred at room
ExampRMPerature for 30 mn. Carbonic acid cycl ohex-2-enyl
ester methyl ester (9.47 60. 74 mmol ) was added and
[2-(3-KInerar2xmettwl-benzyl e d- pfhany&gblrpyrmiglz 30 ]pyiridin-3-yl]-piperazin-1-yl-
th6 et hoxy- 1H pyrrol o[ 3,2- c]pyridine (4.5 g, 30.37
me a;ﬂ?ﬁ'?) and cesium carbonate (19.79 g, 60.74 mol) were
added, and the reaction mxture was stirred at room
tenperature for 16 h. Then the 10m xture was
partitiondd bet wat er and EA, the aqueous phase
extracted wW EA apgqt he conbi ned organi c phases

purlfled by silica gel colum

EAOHI%P) to give 5.6 g of the title
corr'goundN LG/ MG (et hod LCA): miz = 229 15 Step 2:
1H pyrrol o[ 3, 2-c] pyri di ne The

1- Cycl ohgxyl-6 QOXY,
conpoups st 6 g, 24.5 mol ) and pal | adi um on
charco .12N\g O% were stirred in ethanol (160
m ) under & hydrogen atnosphere for 3 h. The catal yst
was filtered off and the solvent renoved in vacuo to
give 5.34 g of the title conmpound. 20 LC/ MS (et hod

z = 231 Step

Step B %Eza%F toaowno-R- r@;amydrlb@mﬁl)e -plremiAyi-pyrsolelhJdlpyidine & o

carbotyl] Bkt PR O AR e as "debcr i bedt 1
The tittx 86mpeuRd wa prréﬁgred frogi the é’cﬁnﬁo@@bf GXaJﬁpletM lstep 6, (66.0

conpound. 25 LC/ met hod LC4): nmlz = 5
mg, 150 pmol) analogously as escribed in example 4, step 1. Yield: 20 mg.

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

Step 2: [2-(3-Fluoro-2-methyl-benzyl)-1-phenyl-1H-pyrrolo[2,3-b]pyridin-3-yl]-
piperazin-1-yl-methanone

The title compound was prepared from the compound of step 1 (20.0 mg, 37.8 pmol)
analogously as described in example 1, step 7, and obtained in the form of the [2-(3-
fluoro-2-methyl-benzyl)-1-phenyl-1H-pyrrolo[2,3-b]pyridin-3-yl]-piperazin-1-yl-
methanone bis(trifluoroacetic acid salt). Yield: 15 mg.

LC/MS (method LC1): m/z = 428.20; Rt = 1.23 min

'H-NMR: & (ppm) = 1.84 (s, 3H), 2.95 (br s, 2H), 3.16 (br s, 2H), 3.62 (br s, 4H), 4.17
(s, 2H), 6.67 (d, 1H), 6.91 (t, 1H), 6.99 (q, 1H), 7.26-7.29 (m, 3H), 7.45-7.47 (m, 3H),
8.06 (dd, 1H), 8.22 (dd, 1H), 8.80 (br s, 2H)

Example 28
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Step 4:
1- Cycl ohexyl- 6- net hoxy- 1, 3-di hydro-pyrrol o[ 3, 2-c] pyrid
WO p009/091162 The crude conmpound of step 3 (34.4 ghCTEB2009/000280
react ed anal ogously as described in exanple 32, step
3, to give 8.68 g of crudedggtle conpound. LC/ M5
(method LCA): mz = 247 5 Step 5:
2- Chl oro- 1- cycl ohexyl- 6- met hoxy- 1H pyrrol o[ 3, 2-c] pyrid

ne- 3-car itle,C 0 was ed ..
[2-(5- gt 2aetB LR RE e ERORY B s i gl v
plperaifn iq\i/_gﬁﬁ{étﬁgﬁoﬂ\é] exanple 1, step 3. Yield: 3.60 g.
nmethod LC4): mz = 294 10 Step 6:
2 ChI or o- 1- cycl ohexy1- 6- met hoxy- 1H pyrrol o[ 3, 2-c] pyri d
i ne- 3- car boxyl ig)am d The conpound of step 5 (1.60 g,
act gd aRal ogously as described in
e reldEtti on m xture was stirred at
60 g\af_£rude title conpound wer e
L I\/S(rrethod LAA): nmlz 310 Step 7:
ghexyl Blgmet hoxy- 1H- pyrrol o[ 3, 2-c] py

ridi ne-3-carbd pi_ pér azi ne-1-carboxylic acid
tert-butyl Re crude conpound of step 6
(1.60 g) was ted anal/ogously as described in
20exanple 1 5 540 ng of the title conpound were
obt ai ned. od LC4): mz = 478 Step 8:

4-[1- Cycl ohexyl- 2- (
-1H pyrrol of 3, 2-
c] pyri di ne- 3- carbonyIFpiperazine 1-carboxylic acid

Step 1: &-kekidxyL1-phEaYI- A9 ?h@ld[rzts B]pgarm@nd was prepar ed
fromthe conpound o step 377 nnlﬁ o

The titihepHgeusd waéspreegted Been 5@@%9@1 ayrr%@&p% PYriding (6.00 g,

405 ol oy B8ty o iR % Bien 1. Y SRR,

LC/MSKmgthioad I0C3): 2n/z = 225
30c] pyri di n- 3- y1Fpi per azi n- 1-yl - net hanone The conpound
of step 8 (38 ng, 67 pnol) was reacted anal ogously as

Step X&sMiEk Phgﬁf‘lmpbedlﬁ%cih%t @Rr@o[zt?k 5 rid'iﬁ Q[bn%f the

obt ai ne nas uantity
The tutﬁ)e@mpgaa@mm‘épamfromeo:mmot $tep 106‘5 68 g, 25.3 mmol)

hl I t ht
analod I CER SR e SRRV 15T B Toriror Phe
LC/Mé&néWoOLfmyh/%iﬁﬁl uor o- 2- net hyl - benzy1) - 6-
met hoxy- 1H-pyrrol o[ 3, 2-c] pyri di n- 3-y1] - pi pera2|n 1- yI

nmet hanone di hydrochl oride. LM (nethod LC8): mz =

Step 3‘1‘_939%%&?- ir"q)e:thzdf?/ E%%n?l%i '}!’Vﬁogﬁzga"BjB}ﬂ?m% Q?}a t{Hld&Wde

The title compound was prepared from the compound of step 2 (1.56 g, 6.49 mmol)

3- f 1 uor o- 2- net hyl - benzy1l) - 6- net hoxy

analogously as described in example 1, step 3. Yield: 475 mg.
LC/MS (method LC4): m/z = 287

Step 4: 2-Chloro-5-methoxy-1-phenyl-1H-pyrrolo[2,3-b]pyridine-3-carboxylic acid
The title compound was prepared from the compound of step 3 (500 mg, 1.74 mmol)
analogously as described in example 1, step 4, except that the reaction mixture was
stirred at 45 °C for 5 h. Yield: 490 mg.

LC/MS (method LC4): m/z = 303
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2H), 2.08 (m 2H), 2.30 (s, 3H, 2.97 (m 2H), 3.18

(m 2H), 3.57 (m 2H), 3.71 (m 2H), 3.97 (m 3H),
wa2@g/o9ty2 2H), 6.63 (m 1H), 7.19 (m 3H), 8. 5BCT/EP2009/000280

1H, 9.20 (m 1H), 9.30(m 1H) 10 Exanpl e 47

[ 1- Cycl ohexy1l-2-(3-fl uoro- Zgret hyl - benzyl) - 6- hydr oxy- 1

H pyrrol o[ 3, 2-c] pyri di n-3-y1] -

pi per azi n-1-yl - met hanone

Step 5: 4-(2-Chloro-5-methoxy-1-phenyl-1H-pyrrolo[2,3-b]pyridine-3-carbonyl)-
piperazine-1-carboxylic acid tert-butyl ester

The title compound was prepared from the compound of step 4 (490 mg, 1.62 mmol)
analogously as described in example 20, step 5. Yield: 580 mg.

LC/MS (method LC4): m/z = 471

Step 6: 4-[2-(5-Fluoro-2-methyl-phenoxy)-5-methoxy-1-phenyl-1H-pyrrolo[2,3-
b]pyridine-3-carbonyl]-piperazine-1-carboxylic acid tert-butyl ester

The title compound was prepared from the compound of step 5 (100 mg, 212 pmol)
and 5-fluoro-2-methylphenol analogously as described in example 1, step 6. Yield:
99.0 mg.

LC/MS (method LC4): m/z = 561

Step 7: [2-(5-Fluoro-2-methyl-phenoxy)-5-methoxy-1-phenyl-1H-pyrrolo[2,3-b]pyridin-
3-yl]-piperazin-1-yl-methanone

The compound of step 6 (30.0 mg, 53.5 umol) was reacted analogously as described
in example 1, step 7. Dissolution of the obtained solid in a small quantity of MOH,
addition of hydrochloric acid (0.1 M) and lyophilization overnight yielded 20.4 mg of
the title compound in the form of the [2-(5-fluoro-2-methyl-phenoxy)-5-methoxy-1-
phenyl-1H-pyrrolo[2,3-b]pyridin-3-yl]-piperazin-1-yl-methanone dihydrochloride.
LC/MS (method LC1): m/z = 460.19; Rt =1.31 min

'H-NMR: & (ppm) = 2.13 (s, 3H), 2.99 (br s, 4H), 3.70 (br s, 4H), 3.88 (s, 3H), 6.81-
6.87 (m, 2H), 7.20 (t, 1H), 7.42 (m, 1H), 7.48-7.55 (m, 4H), 7.60 (d, 1H), 8.02 (d, 1H),
9.13 (br s, 2H)

Example 29
[2-(5-Fluoro-2-methyl-phenoxy)-5-hydroxy-1-phenyl-1H-pyrrolo[2,3-b]pyridin-3-yl]-

piperazin-1-yl-methanone
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15

15 The title conmpound was prepared fromthe conpound
of exanple 46, step 8, (42 ng, 74 pnol) anal ogously as
waeleeendizer i n exanple 9 and obtained in the foPET/BP20091€00280
[1-
cycl ohexyl-2-(3-fl uoro-2-mpp@yl - benzyl) - 6- hydr oxy- 1H-p
yrrol o[ 3, 2-c] pyri di n-3-y1F pi perazin-1-yl -net hanone
di hydrochloride. Yield: 8 ng. 20LC/MS (nethod LC4):
mz = 451.20,y Rt = 1.05 min 1H NVMR (400 MHz, MOH DM4):
gHopPm = 1.2 (Y 4F), 1.68 (m 3H), 1.84 (m 2H),
2 2H) , .l4(mNI3H) 3.10 (m 2H), 3.32 (m
: 6 (m 1H), 6.72 (m 1H), 6.98
(m H), /7. 8.51 (m 1H 124

[1- OyN Gl gret hy! - phenoxy) 6- met hoxy- 1H py
rrol o[ 3, 2- y1l] - pi perazin-1-yl -net hanone

5 Step 1:

4-[1-Cyc - di et hyl - phenoxy) - 6- met hoxy- 1H
pyrrol o[ 3

c] pyridi 3<car bonyl Fpi per azi ne-1-carboxylic acid

tert-but yI esterF " The title conmpound was prepared
fromthe conpound of exanple 46, step 7, (180 ny, 377
prnol ) and 2, 6-di net hyl phenol anal ogously as descri bed
The tltléécisﬁmaﬂnh@ \Aibss 6;5rég§re1cpﬁom\{hé| sbmpAund8f exdrmple 28Teterd, (70.0
s mz =
mg, 123 pogd) anrisgausly as, %ssnlim HyexgrnpleoX gnd @hﬁ@ﬂﬁdwﬂﬂi%m of the

[2- (5-ffuro?$ ghrﬁgl?@l?-]pﬂ%é %@?}g%&ﬁﬂéy%@ﬂéh@lfﬂﬁ 122 tg@:%&rrh@%u-

plperaarma’l gimethanerte dibydradhistide) YWeldpR © rhg. St ep 7.
Di ssol uti on of the obtajned solid in a snall quantity

LC/MSimethad ldeitik M8 446-AFaRbEhl-8PiiNacid (0.1 M and
1 [ 0 t e 0 t
H-NMC%%@W ﬁ‘%f{gpﬂ) 2@? (pﬁ's 4A5% 89 (BBs AH} '%esd blg£(m, 2H),
7.19 (4, 1118y 71 38324212 - Z13), G- 47 -TeShith - PHE 108 [ d EHE RO Bk, 12¥4), 9.65
rol o[ 3, 2-c] pyridi n-3-ylFpi perazi n- 1-yl - met hanone
(brs, Hithydrochl ori de. 20LC/ M5 (nethod LC8): miz = 464. 26;
Rt =2.55mMn 1IHNVWR 8 (ppm = 1.33 (m 1H), 1.54 (m
2H), 1.69 (m 1H), 1.93 (m 4H), 2.17 (s, 6H), 2.28
Examglen32H), 2.85 (m 4H), 3.29 (m 4H) 4.02 (m 3H),

[2-(3- Fiqq?ro %-nﬁ(%'{%ermi)% grghoxy 1- phenyl (1[-TI] pyr%lo[Z 3%Tp)$rlrgm 3-yl]-

piperazin-1-yl-methanone

H,c—©O

Step 1:4-[2-(3-Fluoro-2-methyl-benzyl)-5-methoxy-1-phenyl-1H-pyrrolo[2,3-
blpyridine-3-carbonyl]-piperazine-1-carboxylic acid tert-butyl ester
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[ 1- Cycl ohexyl- 2- (2, 6-di net hyl - phenoxy) - 6- hydr oxy- 1H- py
rrol o[ 3, 2-c] pyridin-3-yl1l]- piperazin-1-yl-nethanone 5
Wap@onyibz conpound was prepared fromthe conpRCFEP29D9/000280
exanpl e 48, step 1, (63 ng, 112 pnol) anal ogously as
described in exanple 9 andqgptained in the formof the
[1-
cycl ohexyl-2- (2, 6-di met hyl - phenoxy) - 6- hydr oxy- 1H pyrro
Jo[3 2-¢ r erazin net ha
The ti FomPRG AR YA Ep3ied oM BRI @mRRing RESTABRCES s 5. (100
mg, 2112 ol I8§ou§?§'as desefbad h kb 4425}@5"1"'3(@1?!01"1@41)9
P 35 (m 2H), 161 (m 2 (m 1H)
LC/M&(r@e had LQ#D miz, 2659, 2.36 (m 2H), 2.98 (m
AH), 3.48 (m 4H), 4.61 (m 1H), 7.12 (m 1H), 7.18
(m 3H), 8.22 (m 1H) 15 Exanple 50
Step & ZMNdrob-fﬁethﬁeﬁéﬂzyﬁt&méthdky FPyp’Heﬁy‘llﬁ Bl-gyrtdbRBibjpyridin-3-
pi perazi n- 1-yl - met hanone
yll- P'PQ@?Q?-G%*IB?‘I"@'PPE@ZOOQ/ 000280 126 A sol ution of the

The cSARBRNI Pr SlerlT R0 T Rafodh fasirealiby alalpbisly af deseribed

in examrigig 1, step(T. eDrsboluy'br) ph trepbbtained sdid iafd smad luaatity of MOH,

actiidy 3 lBinte Bembin £ opiieation everiats vieer 516 mo o
the tltlért‘:o?}w:o'frﬁ iflthe ¥6rPn of tﬁg ﬁg((%fgtﬁ%mré %nﬂetﬁ)‘rl t%?1zgl )-5-hfethoxy-1-

reaction mxture was water and ‘extracted
phenylail Hmﬁmlombdp)gmtmé yihpiperazis- 1dylireathanenestitydrochloride.

Lo oefifuL Coh e abRed RS SBRS0r 111 ed' by preparat i ve

'H- NMﬁLﬁ@?ﬁy Q384 ed ab%f’(‘b’f's}’ZPl? 31¢§C(biéeﬂ| B EXE, QH) 3.87

The ob i ned solid di'ssolved in a smal
(s, 3Hy NS |($ ;2I-d>)f 6[\6:5—Kd rtiH)e6.90 (th1 mym&m othl); 7ah-d. A70(m, ZW) 7.44-

70 BADIESH . 14D 24710 2B AL 0 0 of e 11T

[ 1- phenyl- 2- (1- phenyl -et hyl) -
1H pyrrol o[ 3, 2-13] pyri di n- 3-y1] - pi per azi n- 1-yl - met hano
Example 3fi hydrochl oride. LC/MS (method LC5): miz = 410. 21;

26 S il Bonps Tyl ST oo PPl SR -
plperaiHMi/ LmisthameneH) , 7.22 (m 3H), 7.41 (m 1H), 7.52
7.66 (m 4H), 8.54 (m 151H), 9.23 (m 2H)
Exanpl e 51
2-(3-Fl 2-nmet hyl -b 1) - 6- net hyl - 1- ph 1-1H
£HO<(J[3 ZUTS ri ﬁﬁ/i]ﬂzyp? per ggl nyl yl E)m(itn%anonepgg)

O

inet\.y.l_s/llanyl et hynyl - pyri di n- 3-yl am ne
- g -pyridin-3-ylamne (10 g, 70.13
mol )NTT N [re Cdtetyl ene (13.8

The title compound was prepared from the compound of example 22, step 1, (72.0
mg, 129 umol) analogously as described in example 9 and obtained in the form of the
[2-(3-fluoro-2-methyl-benzyl)-5-hydroxy-1-phenyl-1H-pyrrolo[2,3-b]pyridin-3-yl]-
piperazin-1-yl-methanone dihydrochloride. Yield: 11.2 mg.



10

15

20

25

25g, 140.3 mmol ), copper(1l) iodide (534 ng, 2.81 nmol)
and bi s(tri phenyl phosphi ne)pal |l adiun{11) chl oride

W@ 200959562 2. 81 mmol ) were dissolved in WO PCT/EP2009/000280
2009/ 095162PCT/ EP2009/ 000280 127 tri et hyl am ne (140
m) and stirred at 80 C fofgp h. After cooling to room
tenperature, the reaction mxture was filtered over a
plug of celite, and the solvent was renoved in vacuo.

fied. b | h h
Lomg Refrest () Wz Tithg 205 RiR 128 B ot OThe tl i e
H- NMWF@J =3 8{IBH) ”Etdpg;rlscéh) 3”14 r§0§H)St4€i>5 gs,tzhl-(le), 6.64 (d,

yI-1H—p rrol of 3, 2 ri dlne solution o
1H), 6c9ﬂ1ﬁoﬂ1h1)j 6099 ¢4, eﬁ-l)l? 257125 gn 28), 77 .35, YYH)n7 MR .45 4m, 3H),

S de ORW at omtenperature to
6.84 @of%ﬁ'é- réftz%u%é s(’é.‘_gl g, 52.6 mmol) 10in NVP
(125 mM). The reaction mxture was stirred for 4 h at

roomtenperature, then water was added and the aqueous
Examplea¥% was extracted with diethyl ether. The conbi ned

n a r ied qv sodipm sul e -
123 e SR EE B P B TP DB T BV SIS e e yricin 31
pipera@PPUAtbthaddnd> (nmethod LCA): mz = 133 15 Step 3:
6- Met hyl - 1- phenyl- 1H pyrrol o[ 3, 2-b] pyri di ne The
compound of step 2 (2.50 g, 18.9 mmpl) was reacted
anal ogously as dg crlbed in exanple 20, step 1, to
give 966 ng of thg tifl ﬁgﬂpound LG M5 (et hod LCA):
mz = :
3HF= Di br gno-O-re hyl-iaphényl-l,S-dihydro-pyrrolo[3,2-
) di / he conpound of step 3 (800 ny, 3.84
nmol ) was 1 an 34y as described in exanpl e
24, step 2. 1. j gyde title conpound were

obt ai ned. F mz = 383 Step 5:
6- Methyl - 1-p dro- pyrrol of 3, 2- bl pyri di n- 2-
one The titleg pount—mwas prepared fromthe crude

conmpound of Step” 4 (1.97 g) anal ogously as descri bed
in exanple 32, step 3. Yield: 770 ny. LC/ M5 (nethod
LC4): mz = 224 WD 2009/ 095162PCT/ EP2009/ 000280

Step 1: 6-Methoxy-1-phenyl-1H-pyrrolo[3,2-c]pyridine
6-Methoxy-1H-pyrrolo[3,2-c]pyridine (4.25 g, 28.6 mmol) was reacted analogously as
described in example 1, step 1, to give 4.92 g of the title compound.

LC/MS (method LC4): m/z = 225

Step 2: 3,3-Dibromo-6-methoxy-1-phenyl-1,3-dihydro-pyrrolo[3,2-c]pyridin-2-one

To a stirred solution of 4.92 g (21.9 mmol) of the compound of step 1 in tert-butanol
(177 ml) and water (177 ml) was added dropwise within 10 min bromine (5.06 ml,
98.7 mmol). The reaction mixture stirred at room temperature for 30 min. The mixture
was treated with a saturated sodium hydrogencarbonate solution until the pH value
was about 6.5 to 7, and then EA was added. The organic layer was separated, dried
over sodium sulfate, filtered and evaporated under reduced pressure to give 9.40 g of
the crude title compound.

LC/MS (method LC4): m/z = 398
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128 The title conpound was prepared fromthe conpound
of step 5 (760 ng, 3.39 mmol ) anal ogously as descri bed
WO poogseimt e 1, step 3. Yield: 910 ng. LC MS ( ne€hiBB2009/000280
LC4): mz = 271 5Step 7:
2- (3- Fl uoro-2- et hyl - benzy3ys6- net hyl - 1- phenyl - 1H pyrr
ol o[ 3, 2-b] pyri di ne-3- carbal dehyde The title conpound
was prepared fromthe conpound of step 6 (150 ng, 554

anal sl s .fdescri be e step 1.
step EeMei58- FRRepW |8 R RoR Telald 2 MBI 2 s 0P o
Toa s%lutl??n of 8.73 g of the compound of step 2 in acetic acid (180 ml) was added

Fl uor o-2- et hyl -'benzy1l) - 6- et hyl - 1- phenyl - 1H pyr
zinc, ajidoihe, suspepgiondvas stirsed ahreinyemperaiue oveml@tcﬂmaumllre was

extacles Ml R o Wes P S R ARP sRERT sl

flltered\@ﬁdsetvlabbﬁéie@hnﬂl@r fedueddprissiie. TheQbsitin %oﬂ@Wafshﬁssolved in
npound were obtained. LC M5 (nethod LCA mz = 37
ethan@t(gﬁSin) and palladium on activated carbon (1.75 g, 1.64 mmol 10 %) was

addeo{ %’h(e%'gglzﬂtgr{ Prn%u[j@&)%in}d?@r@teg gﬁtt;yr]!%;é a??@é}ﬁ &ﬁée?%t&re

] pe azin

overn'djhe Wwd\edammasl fittexed G\te‘rﬂzeﬁte( Gke ngemwaseenmdd under
anal ogousl y as descri bed |n exa%n“ﬁﬁe ste

5 an
reduceq, prassuEn ang the sglid waspayified Rysllica gelchre SGAPRKAEA (10 o
0 I I uantity of
70 )FEEP). H70 08 dritn e CoRuhathere dprdgel  ualy Y

LC/M$Ym|ethdd @4d):onkzrsR4ht to give 6.4 ng of the title

conpound in the formof the [2-(3-
fl uoro-2-net hyl - benzyl) - 6- net hyl- 1- phenyl - 1H pyrrol o[ 3

Step 4: 2.? EhR¢sidmethckyy ghBhQIe’{ %y'ﬁrdo[sé&jpyﬂarn'@ast@aﬂaa|dehF¥de
di ydrochlorlde

From theocspeund ofstERFS 847t§DmDH2 62\mmczb)4)the $tle sompound, was prepared

analogdugly g deSgibed '%%Xa??lr?'e e oyt adhfe .,

LC/MS khhethoddBC4mm/2H) 287. 66 (m 3H), 8.09 (m 1H), 8.53
(m 1H) 30 Exanple 52 129

[ 2- (5- Fl uoro- 2- net hyl - phenoxy) - 6- et hyl - 1- phenyl - 1H py
Step 5: rZQbR[o:?o—%'-meﬂ)/d)éygjl —Bhghylu H-p@n%%[@,@-@]’p%id *n’eﬂf—kg%%ﬁc agid
The compound of step 4 (300 mg, 1.05 mmol) was reacted analogously as described
in example 1, step 4. The reaction mixture was stirred for 3 h at 45 °C. 304 mg of the
titte compound were obtained.
LC/MS (method LC4): m/z = 303

Step 6: 4-(2-Chloro-6-methoxy-1-phenyl-1H-pyrrolo[3,2-c]pyridine-3-carbonyl)-
piperazine-1-carboxylic acid tert-butyl ester

From the compound of step 5 (304 mg, 1.00 mmol), the title compound was prepared
analogously as described in example 20, step 5. Yield: 300 mg.

LC/MS (method LC4): m/z = 471

Step 7: 4-[2-(3-Fluoro-2-methyl-benzyl)-6-methoxy-1-phenyl-1H-pyrrolo[3,2-

c]pyridine-3-carbonyl]-piperazine-1-carboxylic acid tert-butyl ester
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Step 1:
2- (5- Fl uor o- 2- net hyl - phenoxy) - 6- net hyl - 1- phenyl - 1H pyr

WO 200002182 b] pyri di ne3- car bal dehyde The titl e cBGRBRR9E/000280
was prepared anal ogously as described in exanple 1,
step 6, fromthe conpgggpd of exanple 51, step 6,
(150 ng, 554 pnol) and 5-fluoro-2- 10net hyl phenol .
Yield: 25 nyg. LOMS (nethod LCA): nlz = 361 Step 2:

ronf 461 LS5 A PIFRTAD B BRI o
atmosphefd ®As hddéd 1nz-dntﬁ8nwgthénm49 $ﬂ<8$¢ LG Cl}ilélﬁfil)btuﬁ;swas
described in exarrpl e 1, step he reaction m xture

heateg\thyegttimesetp refluxgvith a beaizghn and aligwed terqagé ta ragre temperature.

Then %%@@ﬁ%tﬁ’ﬁg En%b(b?éf“ﬁﬁz.iﬂ%n(ﬁé QSGe&%)ﬂ thg{nﬁxﬁlrg’ Was
stirred4tZo6fr fempsaratute 1ot 29 miphSoissequentiyend hsk walsgistedlin-gn ice

I 3, 2-
bath a%{dEa%q?lbtimo@scfmzympmya,@eazwhéormw@a«z@awg, £.2Z o) in dry
THF (1§ BA1f Wi aiddgﬁ Tsfbet "ti‘r?eeteg&%}‘ralﬂgg d@ﬁwa?ﬁ@dgatz? @é7THE)m|xture

s reac gous y as I'n exa
was stitepab0 *CHong. th anldeplacded 3] menpﬁ@mammermglam ﬂ’hén the cooled

s oMtk B o et 101 of 5 989 072
ml, 2.{22@15?':'1 LKW{)TI r?e%thhéPﬁ‘&ﬂ}?éWasﬁstWFédw ro%nﬁ’t@ﬂk!éra%u"ﬂ’e%r 30

pyridin-3 1Fpi perazin-1-yl - et hanone T
min. DdbIMGD iy wals axtded, ﬁ)l(o]z@edngy tisscompblindas stapaG (€00 mg, 212 pmol),

pallad GG REHRE 57700 Shedimel a8 R HOS 11 Z4Re 426 el The
react.cm‘ mitte was dtitre@mt qfoom@fd?cdﬂh OAﬂtér c%‘dhﬂg( fhelmtud\Was

yophi li zati on overnldci yield mr;of the title .
quencbgdp\amwataﬁ andeextactedwithzA. The organlc ayer was dried over sodium

sulfatélﬁtéfﬁi &%g{egla% g{r%gﬁqnéﬁl? ?cg@%d rgreggén?z/ ILl'rl?% r@}gl%nuée]w%s HUIHerd by

silica gield;hi‘bfdé@ﬁﬂépllﬁy (A (10tdVB0 GopiBRptoLgide 90mhg of thetBitl@ @ompound.
1H NVR (400 MHz, MOH-D4): 8

LC/MS(BB%hOQ |QC®O mE=589 2.58 (s, 3H), 3.21 (m 4H), 3.84
10(m 4H), 689(m 2H), 7.23 (m 1H), 7.60 (m 5H),
8.09 (m 1H), 8.48 (m 1H) Exanple 53

Step § E-@-ﬂl@ewmdhﬂa)eﬁ}zw)#ﬁahmﬂheme{prbvey\)/l—1IH|-m5rro1003gﬂ—B]p&ridin-3-
yI]—pipgn]a%an-Wyil-%g’thg ﬁ)l per azi n- 1-yl met hanone 15

The compound of step 7 (33 mg, 59.1 umol) was reacted analogously as described in .
example 1, step 7. Dissolution of the obtained solid in a small quantity of MOH,
addition of hydrochloric acid (0.1 M) and Iyophilizétion overnight yielded 22.3 mg of
the title compound in the form of the [2-(3-fluoro-2-methyl-benzyl)-6-methoxy-1-
phenyl-1H-pyrrolo[3,2-c]pyridin-3-yl]-piperazin-1-yl-methanone dihydrochloride.
LC/MS (method LC6): m/z = 458.21; Rt = 2.45 min

'H-NMR (400 MHz, DMSO-Ds): & (ppm) = 1.81 (d, 3H), 3.08 (br s, 4H), 3.88 (s, 3H),
4.09 (s, 2H), 6.37 (s, 1H), 6.66 (d, 1H), 6.91 (t, 1H), 6.99 (q, 1H), 7.28-7.31 (m, 2H),
7.49-7.51 (m, 3H), 8.64 (s, 1H), 9.28 (br s, 2H)

Example 33



Step 1: 1-Cycl ohex-2-enyl-1H pyrrol o[ 3, 2-b] pyri di ne
The title conmpound was prepared from

WQRMPYP9TI6l of 3, 2-b] pyridine (5.7 g, 48.2 nmol) PCT/EP2009/000280
20anal ogously as described in exanple 46, step 1.
Yield: 7.39. LM (nethodqps4): nmz = 199 Step 2:
1- Cycl ohexyl-1H pyrrol o[ 3, 2-b] pyri di ne The title
compound was prepared fromthe corrpound of step 1

l2-(3-0aitp7 dnelBy-Beay 8 RERG: PRRERVE ! AR asE e yPineayt-

piperaire1y|-Afthaihe 009/ 095162PCT/ EP2009/ 000280 131 Step 3:
3, 3- 3 br ono- 1- cycl ohexy1-1, 3-di hydr o- pyrrol o[ 3, 2- b] pyr
i di n-2-one The conpound of step 2 (7.63 g, 38.1 mol)
was react»d anal ogously as described in exanple 24,
crude title conpound were obtained. 5
oiNLC4) NH z = 375 Step 4:
he y1 1\3-4 hydr o- pyrrol o[ 3, 2- b] pyri di n- 2- one
N e t tlé\ conmpound was prepared fromthe crude
cowpotad.0 step H20 g) anal ogously as described in
Y|eId 2.1 g. 10 LC M5 (net hod

HO

conpo of step 4 (1.60 g, 7.40 mmol ) anal ogously as
described in exanple 1, step 3. Yield: 1.20 g. 15
5 LG MS (nethod LC4): n12:263 Step 6:

The til, Gonpol avarr PRI BF Crupbuid GooRipbE Lt d) (pos

mg, 1(9@§n'fcﬂ)a§rﬁaigg@ur§i/ agiesllibag ifleramnpked ahl obtaifiel én the form of the
The reaction mxture was stirred at 40 C for

[2- (3-fworq4’emﬁgndrfbeztlb1@d@ydrvawé wmm@ﬂhbpyml@[%&@}mfwn -3- yl]

piperagh 5 gfne fitbardifareel Aot 83995 o1 pyr i i ne-3-c

10  LC/MSWethdd LObpen/azi 844 20; R&&b’psylmm acid tert-butyl
ester
"H-NMR: & (ppm) = 1.80 (d, 1H), 4.05 (s, 2H), 6.27 (s, 1H), 6.68 (d, 1H), 6.91 (t, 1H),
7.00 (q, 1H), 7.31 (s, 2H), 7.50-7.53 (m, 3H), 8.53 (s, 1H), 9.28 (br s, 2H)

Example 34
15  [2-(5-Fluoro-2-methyl-phenoxy)-6-methoxy-1-phenyl-1H-pyrrolo[3,2-c]pyridin-3-yl]}-
piperazin-1-yl-methanone R '

ON NH
N /

3

H.C

3 \



25 The crude conmpound of step 6 (740 ng) was reacted

anal ogously as described in exanple 1, step 5. 660 ng
W@pooptesisl t | e conpound were obtained. LC M5 ( nRETBER2009/000280

LCA): mlz = 448 Step 8:

[ 1- Cycl ohexyl-2- (2, 6-di met hgg- phenoxy) - 1H-pyrrol of 3, 2-

b] pyri di n-3-y1] - 30pi perazi n-1-yl - net hanone The

compound of step 7 (200 ng, 447 prol ) and

Step 15 o d. @JW%Qhenﬁyl rf%or ?% §%§|10 usll ﬁb—f}@(rrolo{S 2-
c]pyncﬁH@%e@é#%Bhw pip&PaZiAB ot - e&wm&.&a&aw&m&o 132

cted as  described in exanple 1, step 7. The
The tlﬂﬂ)c@mp@und ovasdpriepered epalogedsiyrasdesesibedqngxample df step 6,

o 5l R S S8 A B e g

5 methyibhm'ufhdelm%hﬁ formof the
cI ohexyl- 2- (2, 6-di net hyl phenoxy) - 1H pyrrol o[ 3, 2-b

LC/M%WE hadLG4 I'T/Zp'r 661 azi n- 1-yI - et hanone
di hydrochl oride. 5LC MS (nethod LC8): mz = 432.25; Rt
=243 mn IHNVR 5 (ppm = 1.47 (m 1H), 1.58 (m

Step 2 +(5- FIJ&oémne?thiyl %ﬁmgﬁ-g]im%quzﬁ) ﬁﬂg(:};ng I-Iﬂ‘ﬂ)/rroﬁ)[ZQ c]pyridin-
3-yl}- pﬁpegezwﬂ ymeth@n%? (m 3H), 755 (m 1H), 8m41 (m

10 The c%rﬁbwﬁ%%%s(%ﬂt L &%‘9 phe gfsy 4 rI]m W&&e?&%@lé@ou% as ¢ escrlbed
in exapple 1bitepr 7.dDissGutidh optl'pmohtauneﬂ golidniatehamat e1uant|®tcnfpVIOH
. L . . lizati . .
additcf f huskgeniopieiasist (1 40 i ephiizgonYemightyisies 1A mo of

the tltl@%rﬁﬂddrﬁj iRAAR 9ovRsl oMBfe L ERIGE-J-hidthyl- phenoxy) -6-methoxy-1-
br ono- 5- et hoxy- pyridin-3-yl am ne (2 1 mol)

phenyhfhHkmnggIByZ@éow@s’cBﬂd]eMperammﬂmemnoseqmyﬂrothende

15 LC/M%?@FM%WMtF@??{b%%]‘p@pﬁdﬁ'ﬂésihéot|tSIt:pcgnpound

H- Nwasa pPRPE e (sor:@H)hs ORI 3019 (ri’heﬂ)H?l 3@@ (M, 9H)5§ 53 (m,
anal ogously as described in exa , Ste

1H), GR(rH: 56,0 56 (OIS T 48t(mod HICEE3 . AR, 8636 e B9, 17 (m,
2H) 6- Et hoxy- 1- phenyl- 1H pyrrol o[ 3, 2- b] pyri di ne

20 Example 35
[2-(5-Fluoro-2-methyl-phenoxy)-6-hydroxy-1-phenyl-1H-pyrrolo[3,2-c]pyridin-3-yl]-
piperazin-1-yl-methanone ‘

N\ N  NH

B3

HO

25
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WO 2009/ 095162PCT/ EP2009/ 000280 133 | odobenzene (5.85

m, 28.7 mol) was added to a m xture of the conpound
wW@pogpes62 (3 g, 18.5 mmol ), copper(l) iodi de PGBEPB09/000280

ng, 2.04 mml), lithiumchloride (941.1 ng, 22.2

mrol ), N, N -di net hyl et hyl epggli am ne (505.5 ng, 5.74

mmol ) and pot assi um carbonate (9.10 g, 65.9 Mol ) in

DMF (50 m). The reaction mxture was stirred at 5

.120 C . Aft I t t
The tids PoRtpGfing v st SET bemea§ bl SXAERE ¥ Stef 2a6t mo,
108 p%{)%rﬁl’é’q% sy 8§ degsﬁméd:.d SYAHpRSP afg RdtaAhed in WRSTORH of the [2-
twce w brine, dried over sodiumsulfate, filtered

(5-flucser@- meammwemh@éwdf@%tmepvbéﬁmyérolqtﬁéh cbafgg/ue3wﬂs
HEP
piperafi-y ik BeshiipShe B pREN G VebaRTMEI0 P/ b (et hod

LC/MS Ghithod EC6): 282 Sme 1@ Rt = 2.37 min

. 6- Et hoxy- 1- pheny1- 3- di hydr o- yrrol o[ 3, Zrﬁd)Fy“ di n- 2-
H-NMFfRied (Iﬂfé“bﬁriﬁ@dﬁd3w '308§m3 4H). @89(m Wy 6.88 (m,

1H), 6578, 57,22 Aha Hlanen iy L4 i 4f u%maéi ¢.38 (m,

2H) stirred 15at roomtenperature for 3 days The sol vent
was renoved, and the obtained solid was dissolved in
acetic acid (10 m) and heated to 70 C. After addition
osphoric acid (7.31 m, 107 mml, 85 %, the
Emmnﬁ%éﬂ?lon m xture was heated to 120 C for 3 days. After
[2-(2,6:Dirhethyl-pheroxy)xt-phenyletH-ghytrotaf 8, 24b ppridiat B4y qipkerazin-1-yl-
extracted with EA. The extracts were dried over sodium
methaggneat e, filtered and evaporated. The residue was
purified by 20silica gel chromatography (EA/ HEP 1:6).
650 ng of the title conpound were obtained. LC M5
: < 255 Step 5:
xy 1 enyl- 1H pyrrol o[ 3, 2- b] pyri di ne- 3
e title conpound was prepared
step 4 (80 ng, 317 pnol)
Hsibed in exanple 1, step 3.
(method LC4): mz = 201 Step 6:

‘ pheny1- 1H- pyrrol o[ 3, 2-b] pyri di ne-3
onpound of step 5 (50 ng, 166.3
gral ogousl y as described 30in

step 4. The reaction mixture was stirred at

40 C for 2 h. 47 ng of crude title conpound wer e

obtained. LG/ M5 (nmethod LC4): nmlz = 317 WO

2009/ 095162PCT/ EP2009/ 000280 134

Step 1: 4-[2-(2,6-Dimethyl-phenoxy)-1-phenyl-1H-pyrrolo[3,2-b]pyridine-3-carbonyl]-

piperazine- 1-carboxylic acid tert-butyl ester

The title compound was prepared analogously as described in example 1, step 6,
from the compound of example 1, step 5, (100.0 mg, 227 pmol) and 2,6-
dimethylphenol. Yield: 96 mg.

LC/MS (method LC4): m/z = 500

Step 2: [2-(2,6-Dimethyl-phenoxy)-1-phenyl-1H-pyrrolo[3,2-b]pyridin-3-yl]-piperazin-
1-yl-methanone
The title compound was prepared from the compound of step 1 analogously as

described in example 1, step 7, and obtained in the form of the [2-(2,6-dimethyl-
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Step 7:

4- (2- Chl or o- 6- et hoxy- 1- phenyl - 1H pyrrol o 3, 2-b] pyridin
wW@2B9/0911bbnyl ) - pi perazi ne- 1-carboxylic acid tRCT/ERPWIY00280

ester The crude conpound of step 6 (47 ng) was

reacted anal ogously as desgpgbed in 5exanple 1, step

5. 31 ng of the title conpound were obtained. LC M

(method LC4): mz = 486 Step 8:

O BRI e R B e e i D
dihydreeArededYRlid: 4 emg/ (28 ng, 57.7 pnol) and
2, 6-di met hyl phendl were reacted anal ogously as

LC/MSlémethdskldCh)i refzanpRe.21,; Rétep 74, mind t he product

e ST Y B 83,07 L SRR T 28 %P0

3H), 7B i ﬁMmﬁWﬁ; 178 XBG 2Vt Dy 9*!%({%,0%)2 248 tn( 9HY, 9P4 (m,

and | yop I zed overnight to give of the title
2H) conpound in the formof the

[ 2- (2, 6-di net hyl - phenoxy) - 6-

15et hoxy- 1- phenyl - 1H pyrrol o[ 3, 2- b] pyri di n- 3-y11- pi per
Examgiel 37 1- yl - met hanone di hydrochl oride. LC/ M5 (et hod

C4): mz =471.20;, RR = 0.75 mn 1HNWR 8 (ppm = . i
[2-(3-F1I_ugg)-2ﬁ,—dlmgthylg)_r@qu)—1sph)e,nykjgﬂpyrﬁq)lom_,@-,c]pyr&-@ml]—p|perazm-
1'V|'m%ma’ﬁtﬁelo (g, 2H), 7.08 (m 3H), 7.29 (m 1H), 7.59

, 7.68 (m 4H), 8.18 (m 1H), 9.21 (m 2H) 20

Exanpl e 55

[ 2- (2, 6- Di net hyl - phenoxy) - 6- hydr oxy- 1- phenyl - 1H pyrr ol

o[ 3, 2-b] pyri di n-3-y1] - pi perazin-1-yl-net hanone 25 HO

135 Step I

442- (2, 6- Dnget Wyl - phenoxy) - 6- et hoxy- 1- phenyl - 1H pyrr ol
o[ 35 iMe- 3- NbAr bonyl Fpi per azi ne- 1- car boxyl i ¢
acl/d t ut yl er The title conpound was

pNepar om the ddHpound of exanple 54, step 7, (290

Oand 2, 6-di net hyl phenol anal ogously as

o , Step 56. Yield: 170 ng. LC M5
: b71 Step 2:
Bl Ryt - Rheroxy) - 6- hydr oxy- 1- phenyl - 1H pyrrol
i dt n- 3- y1Jpi per azi n- 1-yl - net hanone

Step 1: 4-[2-(3-Fluoro-2,6-dimethyl-phenoxy)-1-phenyl-1H-pyrrolo[2,3-c]pyridine-3-
carbonyl}-piperazine-1-carboxylic acid tert-butyl ester

The title compound was prepared analogously as described in example 1, step 6,
from the compound of example 16, step 5, (100 mg, 227 pmol) and 3-fluoro-2,6-
dimethylphenol.

LC/MS (method LC4): m/z = 545

Step 2: [2-(3-Fluoro-2,6-dimethyl-phenoxy)-1-phenyl-1H-pyrrolo[2,3-c]pyridin-3-yl]-
piperazin- 1-yl-methanone
The crude compound of step 1 was reacted analogously as described in example 1,

step 7. Dissolution of the obtained solid in a small quantity of MOH, addition of
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10 The title conmpound was prepared fromthe conpound
of step 1 (170 ng, 298 pnol) anal ogously as descri bed

WO poogReitel e 9 and obtained in the form of the PCFER089/000280
di met hyl - phenoxy) - 6- hydr oxy- 1- phenyl - 1H pyrrol o[ 3, 2- b]
pyridin-3-yl]-piperazin-1 qy¢4net hanone
di hydrochloride. Yield: 25.9 ng. LC MS (nethod LC9):
mz = 442.20; R = 2. 47 rrin 151H-NVR 8 (ppm = 2.13

hydroév"hﬁtaréc:6 %_?ai]d (é}_fﬁll)gr%iéy? hll%q_tﬁon évr%algﬁny eiq_ﬁ?’cs 4@% E?.He title

compéédg)d inthé Gofof f2]3-fierbl2 6 dimdthyi-Fhetox i -phdnyEt B reolo[2, 3-
clpyridin3-yIppiperazin: hwi-methanersdiydeodhjeridsy - 1- phenyl - 1H- py

| , : i_d' 20" Rt = ;
LC/MS Qﬁsg{?@fﬁcgi gﬂka—z ﬂi@ R&r_b%f} M8 acid tert-butyl
H- Nwﬁ%tse(ppngﬁz\fb fmceﬁ) .81} @H; 3h§6(mT04w,s $CU9J§5m01pr7 16 (m,
1818 of 't he conpound of exanp ?EErB
1H), 7269 (m, N 7 3(mn2)*),aha1THE2w BQ@IO’nv\Hé) 8ol ms dld), B 1 (m,
dro arbonate (45.6 ng, 542 pnol) and a sol ution
H), 96{% {Wgﬁgft-butyl di carbonate (43.4 ng, 199 pnol) in
THF (2 mM). The reaction m xture was stirred at room
E%perature overni ght. The sol vents were 5evaporat ed
Exam[dﬁ & he obtained solid was dissolved in water and EA

g5 3R 52 08l R PRy S AT R a1

piperapine$-yineth&tonmey of t he t|t| e conpound wer e obt ai ned.
L MS (nmethod LC10): mlz = 543 10 Exanpl e 57
[ 2- (2, 6- D et hyl - phenoxy) - 1- phenyl- 3- ( pi perazi ne-1-car
bonyl) - 1Hgyrrol , 2- b] pyridin-6-yl oxyyacetic acid

NH

Step 1: 7-Methoxy-1-phenyl-1H-pyrrolo[2,3-c]pyridine

The title compound was prepared from 7-methoxy-1H-pyrrolo[2,3-c]pyridine (1 g,
6.75 mmol) analogously as described in example 1, step 1. Yield: 1.27 g.

LC/MS (method LC4): m/z = 225

Step 2: 7-Methoxy-1-phenyl-1,3-dihydro-pyrrolo[2,3-c]pyridin-2-one

The title compound was prepared from the compound of step 1 (1.19 g, 5.31 mmol)
analogously as described in example 1, step 2. Yield: 0.74 g.

LC/MS (method LC4): m/z = 241

Step 3: 2,7-Dichloro-1-phenyl-1H-pyrrolo[2,3-c]pyridine-3-carbaldehyde



10

15

20

25

30

Step 1:

446-t ert - But oxycar bonyl net hoxy- 2- (2, 6- di et hyl - phenoxy
WO 200949d6%/ 1- 1H ndol e- 3- car bony1] - pi per azi ne- 1- REF/BB2099/§00280
c acid tert-butyl ester The conpound of exanple 56 (60
ng, 111 pnol), cesium carbgpgte (108 ng, 332 pnol) and
tert-butyl bronpacetate (17.9 pl, 23.7 pnol) were
stirred in DI\/F at room 20t enperature for 2 h. The

he tifg EbipRu AR s b &t b R GRraPOlfpt 86 7 fotnd. 286 mmon
analoéddélfé@@eéaﬁbéﬂ/ﬁp@iélhgé Hrdep 3 YibIee4b@hRrssure. The

residue was purified by silica gel chromat ography

LC/M gnethmod) LC4): én/a 891my. LC/ MBS (nmethod LCL10): mfz = 657
WO 2009/ 095162PCT/ EP2009/ 000280 137 Step 2:
[ 2- (2, 6-Di net hyl - phenoxy) - 1- phenyl - 3- ( pi per azi ne- 1- car

Step erWJchHlbdeYIpT@nQ[—?bHZpyrhiléwIBQImrrﬁmé B carbeatlicackti d

conpound of step t?eéi 102 Id)sq was reacted .
The cqnapeg‘é,@gsgﬁpa% (@%‘smg v mm@l}mam r@aqt raiogousxlhés described
in exaﬁ@? Egg&i.ps 'Trﬂa (?ﬁilxmfe%v%% Stitrddf t@é‘*’g?ﬁf\%ﬂ Py g of

dISS in"a small quantity
crude title kompruodhhenei mbtamerdi (0.1 M and lyophilized

LC/Mé%%%ﬂ{ﬂ%qﬁ.@%) Fg);\zf_eg§4 mg of the title conpound in the

di met hyl - phenoxy) - 1- phenyl - 3- ( pi per azi ne-1-carbonyl)-1
H pyrrol o[ 3, 2-b] pyri di n-6- yl oxyFacetic acid
Step 5:ii4h§2d7<ﬁli¢thlord -tepheln@l-1B-pyreelaf23ciigriding-3-carbayl ppiperazine- 1-
H-NI\/R (400 MHz, DVMSO D6): 8 (ppn) = 2.12
CarbO’Eyé'C a@#ﬂ {grgb%@il 2.91 (m 2H), 3.3/8 (m 2H),
The cr%ﬂ)@coﬁﬁﬁ)o@i@ of é&e Ql 1511 ab‘%asﬁ'eﬁéteﬁsana%'ﬁousﬁl/_b a8 d@@bnbed in

examplen1, 3tgp & @‘ghe tltle compound were obtalned

phenoxy) - 1- phenyl - 1Hpyrrol of 3, 2-
LC/M%?%?%@%%&%%@%@*% - piperazin-2-yl}-acetic acid
rret hyI ester O CH3 /O NNNH \/ 20Step 1:
- Chl or o- henyl| - 1H-pyrro|o[32b]prldlneSCarbo

Step %ﬂrb7 Cz‘hlom?h@x P AAtRERRANOXY hériEnyEd H-RyFYIBi 31 ¢
clpyricific 8- &b bierfShE!M-carboxylic acid tert-butyl ester

The title compound was prepared from the compound of step 5 (160 mg, 336 pmol)
analogously as described in example 5, step 1. Yield: 102 mg.
LC/MS (method LC4): m/z = 566

Step 7: [7-Chloro-2-(5-fluoro-2-methyl-phenoxy)-1-phenyl-1H-pyrrolo[2,3-c]pyridin-3-
yl]-piperazin-1-yl-methanone

The compound of step 6 (35 mg, 62 pmol) was reacted analogously as described in
example 5, step 2. Dissolution of the obtained solid in a small quantity of MOH,
addition of hydrochloric acid (0.1 M) and lyophilization overnight yielded 32 mg of the
title compound in the form of the [7-chloro-2-(5-fluoro-2-methyl-phenoxy)-1-phenyl-
1H-pyrrolo[2,3-c]pyridin-3-yl]-piperazin-1-yl-methanone dihydrochloride.

LC/MS (method LC5): m/z = 464.14; Rt = 1.92 min
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The title conpound was prepared fromthe conpound of

exanple 1, step 4, (199.9 ng, 737 pnol) and
WQ200e0950%% car bonyl net hyl - pi per azi ne- 1- car boxy| PCT/ER3069/000280

tert-butyl W) 2009/ 095162PCT/ EP2009/ 000280 138 ester

(189.3 ng, 737 pnol) anal oggysly as described in

exanple 1, step 5. Yield: 254 ng. LC M5 (nethod LC10):

mz = 512.9 5Step 2:

1H_N,\ﬁ.. quéﬁbP'ga :{)gﬁrﬁh%%x%’r% AP 88 (mAEYE B8!S 36 DI (m,

2 h Y% t PRyyaZi C |
. T S S SB L B O Y oL g g 920 (m
2H) pnol) and 2, 6-di met hyl phenol were react ed anal ogously
as described in exanple 1, step 6. 340 ng of crude
title conpound were obtained. 10LC/ M5 (nethod LC10):
Examﬁl‘e z3g- 598.9 Step 3:
2- (2, 6-Di net hyl - phenoxy) - 1- phenyl - 1H-pyrrol o[ 3, 2-1
[7- Chleuqa t(Beflueso-2-methybivengyl)J-preenyd - ayvolo{%ae:]pwldmﬁdyl]-
lg)g/ ejher The crude conpound of step 2 (40 ng) was
plperagglé 'é&“ qp %rb%usly as described in 15exanple 1, step
7, the obtained product dissolved in a small quantity
of MOH, m xed with hydrochloric acid (0.1 M and
|y0phI|IZ /‘m"g\ht to give 13 ng of the title
¢ forNf the
di met\ayl -/phenoxy) - 1- phenyl - 1H-pyrrol of 3, 2-
g 3- carbonyl ypi perazin- 2-yl}-acetic acid
er—di hydcqwshl oride. LM (nethod LC10): nifz
0. 66 mn 201HNVR 8 (ppm = 2.16 (m
3.11-3.35 (m 3H), 3.70 (s,
.04 (m 1H), 7.09 (m 3H), 7.38
7.71 (m 4H), 7.87 (m 1H),

252 {4- [2 (2, 6- D net hyl - phenoxy) - 1- phenyl - 1H pyrrol o[ 3
, 2-b] pyri di ne- 3- carbonyl ] -

perazin- 2- @Tf} N- net hyl - acet am de
Step 1zde[§f©b®1@2|:(v lumpo yo1eting demzy ol phwnM pyrrolo[2,3-c]pyridine-3-

carbonyl]-piperazine-1-carboxylic acid tert-butyl ester

The compound of example 38, step 5, (100 mg, 210 ymol), was reacted analogously
as described in example 4, step 1, to give a mixture of the title compound and 4-[2,7-
bis-(3-fluoro-2-methyl-benzyl)-1-phenyl-1H-pyrrolo[2,3-c]pyridine-3-carbonyl]-
piperazine-1-carboxylic acid tert-butyl ester which was separated by preparative
HPLC. 30 mg of the title compound were obtained.

LC/MS (method LC4): m/z = 564

Step 2: [7-Chloro-2-(3-fluoro-2-methyl-benzyl)-1-phenyl-1H-pyrrolo[2,3-c]pyridin-3-yl}-
piperazin-1-yl-methanone

The compound of step 1 (30 mg, 53 umol) was reacted analogously as described in
example 4, step 2. Dissolution of the obtained solid in a small quantity of MOH,
addition of hydrochloric acid (0.1 M) and lyophilization overnight yielded 8.6 mg of the
title compound in the form of the [7-chloro-2-(3-fluoro-2-methyl-benzyl)-1-phenyl-1H-
pyrrolo[2,3-c]pyridin-3-yl]-piperazin-1-yl-methanone dihydrochloride.
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Step 1:
4-1 2- (2, 6- D net hyl - phenoxy) - 1- phenyl - 1H pyrr ol o[ 3, 2- b]
W@ 0oM9PT162 3- car bonyl | - PCT/EP2009/000280
2- met hyl car banoyl et hyl - pi per azi ne- 1- carboxylic acid
tert-butyl ester 5 A soluties of the crude conpound of
exanple 58, step 2, (140 ng, 234 pnol) in MOH (1 m)
was mxed with a 2 M nethanolic solution of
th 2, 60 Ak 9 ). The reaction m xture
LC/M%[Z@ ﬁf‘?‘ﬂ'@g) 39’2404&1&‘%32@ r21A'fter cooling to room
1 £ [
N 0% K S S A A0 PR e A7 (m.
1H), mﬁa(mpmdb ned6 ¢mg 2ht) c7 @l 2 e 7eb6d(m etHp\3e10 godil b 8.48 (m,
sul fate and 10evaporated. 45 ng of crude title
1H) conpound were obtained. LM (nethod LC10): mz =
598.0 Step 2:
2-{4-[2-(2, 6-Di net hyl - phenoxy) - 1- phenyl - 1H pyrrol o[ 3, 2
Exampl@]dgﬂlri di ne- 3-

2,78 s s e e bhead R Bietaa BYudty y Vpiverazin-
1-yl-méfissridrieed in exanple 1, step 7, the obtained product
di ssolved in a small quantlty of MOH, m xed wth

hydrochloric acid (0.1 M and |yophilized overnight to
give 27.6 rrg of the title conpound in the formof the

2-{442- (2, 6-di nmet I-'ﬁ}ﬁeno\w) 1- phenyl - 1H pyrrol of 3, 2-
b] pyri di ne EI peMdi n- 2-yl | - N- net hyl - acet ani
de di hydrgchl™—-de. 20 (method LC10): mz =

498.0; RN = 0/67 \in 1I—|-Nr|\éR 8 (ppm) = 2.09-2.22 (m
I} " (

6H) 31H) 3.11-3.24 (m 3H),
3. A€ 3.34 (m 1H), 4.08 (m
1 7.63 (m 1H), 7.72

: (m 1H), 849 (m 1H W
2009/ 09 56280 140 Anal ogously as

degcri bed exanples above, the conmpounds of the
formula Ip listed in table 1 were prepared and
obtained in the formof the bis(trifluoroacetic acid

step © At ivi Juome ToShybonae ELpreavk iy itlela. -clpyridine-3-
carbohy}- {)B%Qaﬁ:xyh éarlek"b@d&ér@Jb@iﬁegté?] pyridin-3-yl]-pipe

razi n- 1-yl - net hanone 5in case the roug Ais 0, or

The corppornd ot gkampiel $8.15tRB G, (HQ Mg, A19[18N2 N]Wlelaétﬁ_d anglogously
as desqﬁ)e@% %%(aﬂwplre yll {g%t {16{8%\% 5'?11&31?8 of W?e fié HBm’f)‘ohﬁd 3ind 4-7-

chIoroEZ—(:E-IRaBrOTEIrhéihM-beﬁBﬂ)-ﬂmwﬁyDH BI[-@r&:Ib[]ZKI}'—b]pidnﬂtrib-S Wapbenyl]-

erazi n- 1-yl - nmet hanone i n case roup is CH2,
plperaameowcagbqwc RG] ﬁqrblawhybﬂgteaw@'quwaﬁ éepafaé@,d by preparative

HPLCLATPAE bFlie e doRpBang Wer BRIIBEY " robi ¢ 1. Exanpl ¢

LC/MS ¢gmpthotblsC4): mize= 66t nul a | p Exam pie no. A

Step 2: [2,7-Bis-(3-fluoro-2-methyl-benzyl)-1-phenyl-1H-pyrrolo[2,3-c]pyridin-3-yl}-
piperazin-1-yl-methanone

The compound of step 1 (40 mg, 61 pmol) was reacted analogously as described in
example 4, step 2. Dissolution of the obtained solid in a small quantity of MOH,
addition of hydrochloric acid (0.1 M) and lyophilization overnight yielded 30 mg of the
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R2 RBR (mn) M5 (mz) LCM nethod 60 0 3,5-d
i fluoro-2-nethyl- phenyl 1.17 448.17 LClL (1) phenyl
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title compound in the form of the [2,7-bis-(3-fluoro-2-methyl-benzyl)-1-phenyl-1H-
pyrrolo[2,3-c]pyridin-3-yl]-piperazin-1-yl-methanone dihydrochloride.

LC/MS (method LC7): m/z = 550.25; Rt = 1.35 min

'H-NMR: & (ppm) = 1.16 (s, 3H), 1.25 (s, 3H), 2.98 (m, 2H), 3.23 (m, 2H), 3.62 (m,
2H), 3.79 (m, 2H), 3.98 (m, 2H), 4.01 (m, 2H), 6.12 (m, 1H), 6.70 (m, 1H), 6.95 (m,
1H), 7.03 (m, 4H), 7.18 (m, 2H), 7.48 (m, 1H), 8.21 (m, 1H), 8.50 (m, 1H), 9.37 (m,
1H)

Example 41
[7-Benzyl-2-(5-fluoro-2-methyl-phenoxy)-1-phenyl-1H-pyrrolo[2,3-c]pyridin-3-yl]-

piperazin-1-yl-methanone

Step 1: 4-[7-Benzyl-2-(5-fluoro-2-methyl-phenoxy)-1-phenyl-1H-pyrrolo[2,3-
clpyridine-3-carbonyl]-piperazine-1-carboxylic acid tert-butyl ester

The title compound was prepared from the compound of example 38, step 6, (45 mg,
80 umol) analogously as described in example 4, step 1. Yield: 37 mg.

LC/MS (method LC4): m/z = 621

Step 2: [7-Benzyl-2-(5-fluoro-2-methyl-phenoxy)-1-phenyl-1H-pyrrolo[2,3-c]pyridin-3-
yl]-piperazin-1-yl-methanone

The compound of step 1 (37 mg, 60 umol) was reacted analogously as described in
example 4, step 2. Dissolution of the obtained solid in a small quantity of MOH,

addition of hydrochloric acid (0.1 M) and lyophilization overnight yielded 35 mg of the
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title compound in the form of the [7-benzyl-2-(5-fluoro-2-methyl-phenoxy)-1-phenyl-
1H-pyrrolo[2,3-c]pyridin-3-yl]-piperazin-1-yl-methanone dihydrochloride.

LC/MS (method LC6): m/z = 520.23; Rt = 2.59 min

'"H-NMR: & (ppm) = 2.06 (s, 3H), 2.97 (m, 4H), 3.61 (m, 4H), 4.12 (s, 2H), 6.68 (m,

2H), 6.98 (m, 1H), 7,18 (m, 3H), 7.25 (m, 2H), 7.48 (m, 2H), 7.58 (m, 3H), 8.08 (m,

1H), 8.46 (m, 1H), 9.33 (m, 2H)

Example 42
[7-Ethyl-2-(5-fluoro-2-methyl-phenoxy)-1-phenyl-1H-pyrrolo[2,3-c]pyridin-3-yl]-

piperazin-1-yl-methanone

Step 1: 4-[7-Ethyl-2-(5-fluoro-2-methyl-phenoxy)-1-phenyl-1H-pyrrolo[2,3-c]pyridine-
3-carbonyl]-piperazine-1-carboxylic acid tert-butyl ester

A mixture of the compound of example 38, step 6, (65 mg, 115 pmol), iron(lll)
acetylacetonate (2.03 mg, 5.7 ymol) and NMP (102.6 mg, 1.04 mmol) in THF (5 ml)
was cooled to 0 °C. Ethylmagnesium chloride (115 pl, 230 pmol, 2 M in THF) was
added and the resulting solution was stirred for 5 min. The brown mixture was
quenched with water and extracted with EA. The organic layers were dried over
sodium sulfate and concentrated. The residue was purified by silica gel
chromatography (EA/HEP) to give 29 mg of the title compound.

LC/MS (method LC4): m/z = §58.66
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Step 2: [7-Ethyl-2-(5-fluoro-2-methyl-phenoxy)-1-phenyl-1H-pyrrolo[2,3-c]pyridin-3-
yl]-piperazin-1-yl-methanone

The compound of step 1 (29 mg, 52 umol) was reacted analogously as described in
example 4, step 2. Dissolution of the obtained solid in a small quantity of MOH,
addition of hydrochloric acid (0.1 M) and lyophilization overnight yielded 12 mg of the
title compound in the form of the [7-ethyl-2-(5-fluoro-2-methyl-phenoxy)-1-phenyl-1H-
pyrrolo[2,3-c]pyridin-3-yl]-piperazin-1-yl-methanone dihydrochloride.

LC/MS (method LC6): m/z =458.21; Rt = 2.38 min

'"H-NMR: & (ppm) = 1.06 (t, 3H), 2.08 (s, 3H), 2.58 (q, 2H), 2.98 (m, 4H), 3.61 (m, 4H),
6.98 (m, 1H), 7.25 (m, 2H), 7.68 (m, 3H), 7.80 (m, 2H), 8.00 (m, 1H), 8.38 (m, 1H),
9.42 (m, 1H)

Example 43
[2-(5-Fluoro-2-methyl-phenoxy)-6-methoxy-1-phenyl-1H-pyrrolo[2,3-b]pyridin-3-yl}-

piperazin-1-yl-methanone

Step 1: 6-Methoxy-1-phenyl-1H-pyrrolo[2,3-b]pyridine
6-Methoxy-1H-pyrrolo[2,3-b]pyridine (1 g, 6.75 mmol) was reacted analogously as
described in example 20, step 1, to give 9.64 g of the title compound.

LC/MS (method LC4): m/z = 225

Step 2: 6-Methoxy-1-phenyl-1,3-dihydro-pyrrolo[2,3-b]pyridin-2-one
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R3 R (mn) M5 (mz) LC M nethod 65 CH2
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To a stirred solution of 9.64 g (43 mmol) of the compound of step 1 in DCM (250 ml)
was added N-chlorosuccinimide (6.02 g, 45 mmol) in one portion at room
temperature. The reaction mixture was stirred for 12 h and the solvent was
evaporated. The remaining residue was dissolved in a mixture of acetic acid (180 ml)
and phosphoric acid (31 ml) and heated to 125 °C for 1 h. The solution was cooled to
room temperature and concentrated in vacuo. The remaining residue was poured
onto ice and the aqueous phase was extracted with EA. The combined organic
phases were washed with brine, dried over sodium sulfate, filtered and the solvent
was removed under reduced pressure. The remaining oil was purified by column
chromatography on silica gel (EA/HEP) to give 4.80 g of the title compound.

LC/MS (method LC4): m/z = 241

Step 3: 2-Chloro-6-methoxy-1-phenyl-1H-pyrrolo[2,3-b]pyridine-3-carbaldehyde
The title compound was prepared from the compound of step 2 (4.32 g, 18.0 mmol)
analogously as described in example 1, step 3. Yield: 1.77 g.

LC/MS (method LC4): m/z = 287

Step 4: 2-Chloro-6-methoxy-1-phenyl-1H-pyrrolo[2,3-b]pyridine-3-carboxylic acid
The compound of step 3 (1.77 g, 6.17 mmol) was reacted analogously as described
in example 1, step 4. The reaction mixture was stirred at 40 °C for 2 h. 2.62 g of
crude title compound were obtained.

LC/MS (method LC4): m/z =303

Step 5: 4-(6-Chloro-2-methoxy-7-phenyl-7H-pyrrolo[2,3-c]pyridazine-5-carbonyl)-
piperazine-1-carboxylic acid tert-butyl ester

The crude compound of step 4 (2.62 g) was reacted analogously as described in
example 20, step 5. 2.71 g of the title compound were obtained.

LC/MS (method LC4): m/z = 471

Step 6: 4-[2-(5-Fluoro-2-methyl-phenoxy)-6-methoxy-1-phenyl-1H-pyrrolo[2,3-
b]pyridine-3-carbonyl]-piperazine-1-carboxylic acid tert-butyl ester
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The title compound was prepared from the compound of step 5 (163 mg, 325 pmol)
analogously as described in example 5, step 1. Yield: 80 mg.
LC/MS (method LC4): m/z = 562

Step 7: [2-(5-Fluoro-2-methyl-phenoxy)-6-methoxy-1-phenyl-1H-pyrrolo[2,3-b]pyridin-
3-yl]-piperazin-1-yl-methanone

The compound of step 6 (30 mg, 54 umol) was reacted analogously as described in
example 5, step 2. Dissolution of the obtained solid in a small quantity of MOH,
addition of hydrochloric acid (0.1 M) and lyophilization overnight yielded 16 mg of the
title compound in the form of the [2-(5-fluoro-2-methyl-phenoxy)-6-methoxy-1-phenyl-
1H-pyrrolo[2,3-b]pyridin-3-yl]-piperazin-1-yl-methanone dihydrochloride.

LC/MS (method LC6): m/z = 460.19; Rt = 2.92 min

'H-NMR: & (ppm) = 2.12 (s, 3H), 3.00 (m, 4H), 3.72 (m, 4H), 3.78 (s, 3H), 6.69 (m,
1H), 6.80 (m, 2H), 7.19 (m, 1H), 7.40 (m, 1H), 7.51 (m, 2H), 7.59 (m, 2H), 8.00 (m,
1H), 9.15 (m, 1H)

Example 44
[2-(2,6-Dimethyl-phenoxy)-1-phenyl-4-propyl-1H-pyrrolo[2,3-b]pyridin-3-yl]-piperazin-

1-yl-methanone

Step 1: 4-Chloro-1-phenyl-1H-pyrrolo[2,3-b]pyridine
4-Chloro-1H-pyrrolo[2,3-b]pyridine (10 g, 65.5 mmol) was reacted analogously as
described in example 20, step 1, to give 9.81 g of the title compound.
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LC/MS (method LC4): m/z = 229

Step 2: 1-Phenyl-4-propyl-1H-pyrrolo[2,3-b]pyridine

The title compound was prepared from the compound of step 1 (4.69 g, 20.5 mmol)
and propylmagnesium chloride analogously as described in example 42, step 1.
Yield: 3.57 g.

LC/MS (method LC4): m/z = 237

Step 3: 3,3-Dibromo-1-phenyl-4-propyl-1,3-dihydro-pyrrolo[2,3-b]pyridin-2-one

The title compound was prepared from the compound of step 2 (3.57 g, 15.1 mmol)
analogously as described in example 32, step 2. Yield: 8.5 g.

LC/MS (method LC4): m/z = 410

Step 4: 1-Phenyl-4-propyl-1,3-dihydro-pyrrolo[2,3-b]pyridin-2-one

The title compound was prepared from the compound of step 3 (8.5 g) analogously
as described in example 32, step 3. Yield: 3.53 g.

LC/MS (method LC4): m/z = 253

Step 5: 2-Chloro-1-phenyl-4-propyl-1H-pyrrolo[2,3-b]pyridine-3-carbaldehyde

The title compound was prepared from the compound of step 4 (3.53 g, 14.0 mmol)
analogously as described in example 1, step 3. Yield: 2.59 g.

LC/MS (method LC4): m/z = 299 |

Step 6: 2-Chloro-1-phenyl-4-propyl-1H-pyrrolo[2,3-b]pyridine-3-carboxylic acid

The compound of step 5 (1.59 g, 5.32 mmol) was reacted analogously as described
in example 1, step 4. The reaction mixture was stirred at 40 °C for 2 h. 1.73 g of
crude title compound were obtained.

LC/MS (method LC4): m/z = 315

Step 7: 4-(2-Chloro-1-phenyl-4-propyl-1H-pyrrolo[2,3-b]pyridine-3-carbonyl)-
piperazine-1-carboxylic acid tert-butyl ester



10

15

20

25

2-fl uoro-6-nethyl -phenyl phenyl 2.23 428.20 LC5 (1)
70 CH2 2-chl oro-6-net hyl - phenyl phenyl 2.55 444.17 LC6
W@ 2009/095162 PCT/EP2009/000280

119

The crude compound of step 6 (1.73 g) was reacted analogously as described in
example 1, step 5. 1.28 g of the title compound were obtained.
LC/MS (method LC4): m/z = 483

Step 8: [2-(2,6-Dimethyl-phenoxy)-1-phenyl-4-propyl-1H-pyrrolo[2,3-b]pyridin-3-yl]-
piperazin-1-yl-methanone

To a solution of 2,6-dimethylphenol (152 mg, 1.24 mmol) in NMP (3 ml) was added
sodium hydride (50 mg, 1.24 mmol, 60 % dispersion in mineral oil), and the
suspension was stirred at room temperature under an argon atmosphere for 20 min.
After addition of 100 mg (207 pmol) of the compound of step 7, the reaction mixture
was stirred for 2 h at 140 °C. After cooling, the reaction mixture was quenched with
water and extracted with EA. The organic phases were concentrated and the
remaining residue was dissolved in DCM (12 ml) and TFA (3 ml) and stirred at room
temperature for 2 h. The solvents were evaporated and the resulting solid was
purified by preparative HPLC. The fractions containing the title compound were
combined and lyophilized overnight. The obtained solid was dissolved in a small
quantity of MOH, mixed with hydrochloric acid (0.1 M) and lyophilized overnight to
give 34 mg of the title compound in the form of the [2-(2,6-dimethyl-phenoxy)-1-
phenyl-4-propyl-1H-pyrrolo[2,3-b]pyridin-3-yl]-piperazin-1-yl-methanone
dihydrochloride.

LC/MS (method LC8): m/z = 468.25; Rt = 2.60 min

'"H-NMR: & (ppm) = 0.91 (t, 3H), 1.58 (m, 2H), 2.05 (m, 3H), 2.19 (m, 3H), 2.55 (m,
1H), 2.62 (m, 2H), 2.75 (m, 1H), 2.88 (m, 2H), 3.22 (m, 1H), 3.35 (m, 1H), 3.50 (m,
2H), 7.04 (m, 4H), 7.50 (m, 1H), 7.59 (m, 4H), 8.06 (m, 1H), 9.13 (m, 2H)

Example 45
[2-(3-Fluoro-2-methyl-benzyl)-1-phenyl-4-propyl-1H-pyrrolo[2,3-b]pyridin-3-yl]-

piperazin-1-yl-methanone
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Step 1: 4-[2-(3-Fluoro-2-methyl-benzyl)-1-phenyl-4-propyl-1H-pyrrolo[2,3-b]pyridine-
3-carbonyl]-piperazine-1-carboxylic acid tert-butyl ester

The title compound was prepared from the compound of example 44, step 7, (150
mg, 310 umol) analogously as described in example 4, step 1. Yield: 175 mg.
LC/MS (method LC4): m/z = 572

Step 2: [2-(3-Fluoro-2-methyl-benzyl)-1-phenyl-4-propyl-1H-pyrrolof2,3-b]pyridin-3-
yl]-piperazin-1-yl-methanone

The compound of step 1 (175 mg, 307 umol) was reacted analogously as described
in example 4, step 2. Dissolution of the obtained solid in a small quantity of MOH,
addition of hydrochloric acid (0.1 M) and lyophilization overnight yielded 90 mg of the
titte compound in the form of the [2-(3-fluoro-2-methyl-benzyl)-1-phenyl-4-propyl-1H-
pyrrolo[2,3-b]pyridin-3-yl]-piperazin-1-yl-methanone dihydrochloride.

LC/MS (method LC8): m/z = 470.25; Rt = 2.61 min

'H-NMR: & (ppm) = 0.95 (t, 3H), 1.62 (m, 2H), 1.71 (s, 3H), 2.70 (m, 1H), 2.83 (m,
2H), 2.96 (m, 1H), 3.14 (m, 2H), 4.04 (m, 3H), 6.65 (m, 1H), 6.88 (m 1H), 7.07 (m,
1H), 7.25 (m, 2H), 7.42 (m, 3H), 8.10 (m, 1H), 9.23 (m, 2H)

Example 46
[1-Cyclohexyl-2-(3-fluoro-2-methyl-benzyl)-6-methoxy-1H-pyrrolo[3,2-c]pyridin-3-yl]-

piperazin-1-yl-methanone
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Step 1: 1-Cyclohex-2-enyl-6-methoxy-1H-pyrrolo[3,2-c]pyridine

Allylpalladium(ll) chloride dimer (658 mg, 1.52 mmol) and triphenylphosphine (1.75 g,
6.68 mmol) were dissolved in dry DMF (210 ml) and stirred at room temperature for
30 min. Carbonic acid cyclohex-2-enyl ester methyl ester (9.47 g, 60.74 mmol) was
added and the mixture stirred for additional 30 min. 6-Methoxy-1H-pyrrolo[3,2-
clpyridine (4.5 g, 30.37 mmol) and cesium carbonate (19.79 g, 60.74 mmol) were
added, and the reaction mixture was stirred at room temperature for 16 h. Then the
mixture was partitioned between water and EA, the aqueous phase extracted with EA
and the combined organic phases dried over sodium sulfate and concentrated. The
residue was purified by silica gel column chromatography (EA/HEP) to give 6.6 g of
the title compound.

LC/MS (method LC4): m/z = 229

Step 2: 1-Cyclohexyl-6-methoxy-1H-pyrrolo[3,2-c]pyridine

The compound of step 1 (5.6 g, 24.5 mmol) and palladium on charcoal (1.12 g, 10 %)
were stirred in ethanol (160 ml) under a hydrogen atmosphere for 3 h. The catalyst
was filtered off and the solvent removed in vacuo to give 5.34 g of the title compound.
LC/MS (method LC4): m/z = 231

Step 3: 3,3-Dibromo-1-cyclohexyl-6-methoxy-1,3-dihydro-pyrrolo[3,2-c]pyridin-2-one
The compound of step 2 (56.34 g, 23.2 mmol) was reacted analogously as described
in example 32, step 2, to give 34.5 g of crude title compound.

LC/MS (method LC4): m/z = 405
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Step 4: 1-Cyclohexyl-6-methoxy-1,3-dihydro-pyrrolo[3,2-c]pyridin-2-one

The crude compound of step 3 (34.4 g) was reacted analogously as described in
example 32, step 3, to give 8.68 g of crude title compound.

LC/MS (method LC4): m/z = 247

Step 5: 2-Chloro-1-cyclohexyl-6-methoxy-1H-pyrrolo[3,2-c]pyridine-3-carbaldehyde
The title compound was prepared from the crude compound of step 4 (8.68 g)
analogously as described in example 1, step 3. Yield: 3.60 g.

LC/MS (method LC4): m/z = 294

Step 6: 2-Chloro-1-cyclohexyl-6-methoxy-1H-pyrrolo[3,2-c]pyridine-3-carboxylic acid
The compound of step 5 (1.60 g, 5.47 mmol) was reacted analogously as described
in example 1, step 4. The reaction mixture was stirred at 40 °C for 2 h. 1.60 g of
crude title compound were obtained.

LC/MS (method LC4): m/z = 310

Step 7: 4-(2-Chloro-1-cyclohexyl-6-methoxy-1H-pyrrolo[3,2-c]pyridine-3-carbonyl)-
piperazine-1-carboxylic acid tert-butyl ester

The crude compound of step 6 (1.60 g) was reacted analogously as described in
example 1, step 5. 540 mg of the title compound were obtained.

LC/MS (method LC4): m/z = 478

Step 8: 4-[1-Cyclohexyl-2-(3-fluoro-2-methyl-benzyl)-6-methoxy-1H-pyrrolo[3,2-
c]pyridine-3-carbonyl]-piperazine-1-carboxylic acid tert-butyl ester

The title compound was prepared from the compound of step 7 (180 mg, 377 pmol)
analogously as described in example 4, step 1. Yield: 86 mg.

LC/MS (method LC4): m/z = 566

Step 9: [1-Cyclohexyl-2-(3-fluoro-2-methyl-benzyl)-6-methoxy-1H-pyrrolo[3,2-
c]pyridin-3-yl]-piperazin-1-yl-methanone
The compound of step 8 (38 mg, 67 pymol) was reacted analogously as described in

example 4, step 2. Dissolution of the obtained solid in a small quantity of MOH,
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addition of hydrochloric acid (0.1 M) and lyophilization overnight yielded 21 mg of the
titte compound in the form of the [1-cyclohexyl-2-(3-fluoro-2-methyl-benzyl)-6-
methoxy-1H-pyrrolo[3,2-c]pyridin-3-yl]-piperazin-1-yl-methanone dihydrochloride.
LC/MS (method LC8): m/z = 464.26; Rt = 2.55 min

'"H-NMR: & (ppm) = 1.05 (m, 2H), 1.32 (m, 1H), 1.42 (m, 2H), 1.53 (m, 1H), 1.70 (m,
2H), 2.08 (m, 2H), 2.30 (s, 3H), 2.97 (m, 2H), 3.18 (m, 2H), 3.57 (m, 2H), 3.71 (m,
2H), 3.97 (m, 3H), 4.28 (m, 2H), 6.63 (m, 1H), 7.19 (m, 3H), 8.58 (m, 1H), 9.20 (m,
1H), 9.30 (m, 1H)

Example 47
[1-Cyclohexyl-2-(3-fluoro-2-methyl-benzyl)-6-hydroxy-1H-pyrrolo[3,2-c]pyridin-3-yl]-

piperazin-1-yl-methanone

The title compound was prepared from the compound of example 46, step 8, (42 mg,
74 umol) analogously as described in example 9 and obtained in the form of the [1-
cyclohexyl-2-(3-fluoro-2-methyl-benzyl)-6-hydroxy-1H-pyrrolo[3,2-c]pyridin-3-yi]-
piperazin-1-yl-methanone dihydrochloride. Yield: 8 mg.

LC/MS (method LC4): m/z = 451.20; Rt = 1.05 min

'H-NMR (400 MHz, MOH-D,): & (ppm) = 1.21 (m, 4H), 1.68 (m, 3H), 1.84 (m, 2H),
2.08 (m, 2H), 2.34 (m, 3H), 3.10 (m, 2H), 3.32 (m, 2H), 3.88 (m, 4H), 3.96 (m, 1H),
6.72 (m, 1H), 6.98 (m, 1H), 7.10 (m, 2H), 8.51 (m, 1H)

Example 48
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[1-Cyclohexyl-2-(2,6-dimethyl-phenoxy)-6-methoxy-1H-pyrrolo[3,2-c]pyridin-3-yl]-

piperazin-1-yl-methanone

O
N  NH
He. ) N \__/
o/ \ CH,
N~ O
H,C

Step 1: 4-[1-Cyclohexyl-2-(2,6-dimethyl-phenoxy)-6-methoxy-1H-pyrrolo[3,2-
c]pyridine-3-carbonyl]-piperazine-1-carboxylic acid tert-butyl ester

The title compound was prepared from the compound of example 46, step 7, (180
mg, 377 umol) and 2,6-dimethylphenol analogously as described in example 1, step
6. Yield: 117 mg.

LC/MS (method LC4): m/z = 564

Step 2: [1-Cyclohexyl-2-(2,6-dimethyl-phenoxy)-6-methoxy-1H-pyrrolo[3,2-c]pyridin-
3-yl]-piperazin-1-yl-methanone

The compound of step 1 (52 mg, 92 ymol) was reacted analogously as described in
example 1, step 7. Dissolution of the obtained solid in a small quantity of MOH,
addition of hydrochloric acid (0.1 M) and lyophilization overnight yielded 33 mg of the
title compound in the form of the [1-cyclohexyl-2-(2,6-dimethyl-phenoxy)-6-methoxy-
1H-pyrrolo[3,2-c]pyridin-3-yl]-piperazin-1-yl-methanone dihydrochloride.

LC/MS (method LC8): m/z = 464.26; Rt = 2.55 min

'H-NMR: & (ppm) = 1.33 (m, 1H), 1.54 (m, 2H), 1.69 (m, 1H), 1.93 (m, 4H), 2.17 (s,
6H), 2.28 (m, 2H), 2.85 (m, 4H), 3.29 (m, 4H), 4.02 (m, 3H), 4.68 (m, 1H), 7.11 (m,
3H), 7.39 (m, 1H), 8.37 (m, 1H), 9.18 (m, 1H)

Example 49
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[1-Cyclohexyl-2-(2,6-dimethyl-phenoxy)-6-hydroxy-1H-pyrrolo[3,2-c]pyridin-3-yl]-

piperazin-1-yl-methanone

O
N  NH
N /
Ho—\ __/ \ CH,
N~ O
H,C

The title compound was prepared from the compound of example 48, step 1, (63 mg,
112 umol) analogously as described in example 9 and obtained in the form of the [1-
cyclohexyl-2-(2,6-dimethyl-phenoxy)-6-hydroxy-1H-pyrrolo[3,2-c]pyridin-3-yl}-
piperazin-1-yl-methanone dihydrochloride. Yield: 10 mg.

10 LC/MS (method LC4): m/z = 449.20; Rt = 1.08 min
'H-NMR (400 MHz, MOH-D,): & (ppm) = 1.35 (m, 2H), 161 (m, 2H), 1.82 (m, 1H),
2.06 (m, 4H), 2.29 (s, 6H), 2.36 (m, 2H), 2.98 (m, 4H), 3.48 (m, 4H), 4.61 (m, 1H),
7.12 (m, 1H), 7.18 (m, 3H), 8.22 (m, 1H)

15 Example 50
[1-Phenyl-2-(1-phenyl-ethyl)-1H-pyrrolo[3,2-b]pyridin-3-yl]-piperazin-1-yl-methanone
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A solution of the compound of example 1, step 5, (120 mg, 27 pmol),
a-methylbenzylzinc bromide (820 pl, 408 pmol, 0.5 M in THF), tri(tert-
butyl)phosphonium tetrafluoroborate (15.6 mg, 54 ymol) and
bis(dibenzylideneacetone)palladium (15.6 mg, 27 ymol) in THF (5 ml) was stirred for
12 h at 80 °C. The reaction mixture was diluted with water and extracted with EA.
The organic layer was dried over sodium sulfate, filtered and evaporated under
reduced pressure. The intermediate was purified by preparative HPLC and reacted
analogously as described in example 1, step 7. The obtained solid was dissolved in a
small quantity of MOH, mixed with hydrochloric acid (0.1 M) and lyophilized overnight
to give 20 mg of the title compound in the form of the [1-phenyl-2-(1-phenyl-ethyl)-
1H-pyrrolo[3,2-b]pyridin-3-yl]-piperazin-1-yl-methanone dihydrochloride.

LC/MS (method LC5): m/z = 410.21; Rt = 1.65 min

'"H-NMR: & (ppm) = 1.65 (m, 3H), 2.99 (m, 2H), 3.20 (m, 2H), 3.82 (m, 4H), 4.28 (m,
1H), 7.13 (m, 2H), 7.22 (m, 3H), 7.41 (m, 1H), 7.52 (m, 1H), 7.66 (m, 4H), 8.54 (m,
1H), 9.23 (m, 2H)

Example 51
[2-(3-Fluoro-2-methyl-benzyl)-6-methyl-1-phenyl-1H-pyrrolo[3,2-b]pyridin-3-yl]-

piperazin-1-yl-methanone

Step 1: 5-Methyl-2-trimethylsilanylethynyl-pyridin-3-ylamine
2-Chloro-5-methyl-pyridin-3-ylamine (10 g, 70.13 mmol), trimethylsilylacetylene (13.8
g, 140.3 mmol), copper(l) iodide (534 mg, 2.81 mmol) and
bis(triphenylphosphine)palladium(ll) chloride (1.97 g, 2.81 mmol) were dissolved in
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triethylamine (140 ml) and stirred at 80 °C for 5 h. After cooling to room temperature,
the reaction mixture was filtered over a plug of celite, and the solvent was removed in
vacuo. The residue was purified by column chromatography (silica gel, EA/HEP) to
give 5.12 g of the title compound.

LC/MS (method LC4): m/z = 205

Step 2: 6-Methyl-1H-pyrrolo[3,2-b]pyridine

A solution of the compound of step 1 (5.12 g, 25.1 mmol) in NMP (125 ml) was
added dropwise at room temperature to potassium tert-butylate (5.91 g, 52.6 mmol)
in NMP (125 ml). The reaction mixture was stirred for 4 h at room temperature, then
water was added and the aqueous phase was extracted with diethyl ether. The
combined organic phases were dried over sodium sulfate, filtered and concentrated
to give 2.5 g of the title compound.

LC/MS (method LC4): m/z =133

Step 3: 6-Methyl-1-phenyl-1H-pyrrolo[3,2-b]pyridine

The compound of step 2 (2.50 g, 18.9 mmol) was reacted analogously as described
in example 20, step 1, to give 966 mg of the title compound.

LC/MS (method LC4): m/z = 209

Step 4: 3,3-Dibromo-6-methyl-1-phenyl-1,3-dihydro-pyrrolo[3,2-b]pyridin-2-one

The compound of step 3 (800 mg, 3.84 mmol) was reacted analogously as described
in example 24, step 2. 1.97 g of crude title compound were obtained.

LC/MS (method LC4): m/z = 383

Step 5: 6-Methyl-1-phenyl-1,3-dihydro-pyrrolo[3,2-b]pyridin-2-one

The title compound was prepared from the crude compound of step 4 (1.97 g)
analogously as described in example 32, step 3. Yield: 770 mg.

LC/MS (method LC4): m/z = 224

Step 6: 2-Chloro-6-methyl-1-phenyl-1H-pyrrolo[3,2-b]pyridine-3-carbaldehyde
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The title compound was prepared from the compound of step 5 (760 mg, 3.39 mmol)
analogously as described in example 1, step 3. Yield: 910 mg.
LC/MS (method LC4): m/z = 271

Step 7: 2-(3-Fluoro-2-methyl-benzyl)-6-methyl-1-phenyl-1H-pyrrolo[3,2-b]pyridine-3-
carbaldehyde

The title compound was prepared from the compound of step 6 (150 mg, 554 pmol)
analogously as described in example 4, step 1. Yield: 22 mg.

LC/MS (method LC4): m/z = : 359

Step 8: 2-(3-Fluoro-2-methyl-benzyl)-6-methyl-1-phenyl-1H-pyrrolo[3,2-b]pyridine-3-
carboxylic acid

The compound of step 7 (20 mg, 56 ymol) was reacted analogously as described in
example 1, step 4. The reaction mixture was stirred at 40 °C for 2 h. 60 mg of crude
title compound were obtained.

LC/MS (method LC4): m/z = 375

Step 9: [2-(3-Fluoro-2-methyl-benzyl)-6-methyl-1-phenyl-1H-pyrrolo[3,2-b]pyridin-3-
yl]-piperazin-1-yl-methanone

The crude compound of step 8 (60 mg) was reacted analogously as described in
example 1, step 5 and subsequently as described in example 4, step 2. The obtained
solid was dissolved in a small quantity of MOH, miked with hydrochloric acid (0.1 M)
and lyophilized overnight to give 6.4 mg of the title compound in the form of the [2-(3-
fluoro-2-methyl-benzyl)-6-methyl-1-phenyl-1H-pyrrolo[3,2-b]pyridin-3-yl}-piperazin-1-
yl-methanone dihydrochloride.

LC/MS (method LC4): m/z = 443.20; Rt = 0.98 min

'H-NMR (400 MHz, MOH-D,): & (ppm) = 1.96 (s, 3H), 2.61 (s, 3H), 3.22 (m, 4H), 4.02
(m, 4H), 4.35 (m, 2H), 6.83 (m, 1H), 6.98 (m, 1H), 7.11 (m, 1H), 7.48 (m, 2H), 7.66
(m, 3H), 8.09 (m, 1H), 8.53 (m, 1H)

Example 52



10

15

20

25

(2) phenyl 86 0 4,5-d ifluoro-2-nethyl- phenyl
2.34 448.17 LC8 (2) phenyl 87 S
WQ2@995162 hyl - phenyl PCT/EP2009/000280

129

[2-(5-Fluoro-2-methyl-phenoxy)-6-methyl-1-phenyl-1H-pyrrolo[3,2-b]pyridin-3-yl]-

piperazin-1-yl-methanone

Step 1: 2-(5-Fluoro-2-methyl-phenoxy)-6-methyl-1-phenyl-1H-pyrrolo[3,2-b]pyridine-
3-carbaldehyde

The title compound was prepared analogously as described in example 1, step 6,
from the compound of example 51, step 6, (150 mg, 554 umol) and 5-fluoro-2-
methylphenol. Yield: 25 mg.

LC/MS (method LC4): m/z = 361

Step 2: 2-(5-Fluoro-2-methyl-phenoxy)-6-methyl-1-phenyl-1H-pyrrolo[3,2-b]pyridine-
3-carboxylic acid

The compound of step 1 (25 mg, 69 umol) was reacted analogously as described in
example 1, step 4. The reaction mixture was stirred at 40 °C for 2 h. 17 mg of crude
title compound were obtained.

LC/MS (method LC4): m/z = 377

Step 3: 4-[2-(5-Fluoro-2-methyl-phenoxy)-6-methyl-1-phenyl-1H-pyrrolo[3,2-
b]pyridine-3-carbonyl]-piperazine-1-carboxylic acid tert-butyl ester

The crude compound of step 2 (17 mg) was reacted analogously as described in
example 1, step 5. 19 mg of the title compound were obtained.

LC/MS (method LC4): m/z = 545
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phenyl 0.69 442.9 LC10 (2) (1) Obtained in the

formof the bis(trifluoroacetic acid salt) (2)
wW@R0a09de2 i n t he form of the di hydrochl ori de RYJ/EP2009/000280

2009/ 095162PCT/ EP2009/ 000280 143 Anal ogously as

described in the exanpl es gjgve, the conpounds of the

formula Iq listed in table wer e prepared and

obtained in the formof the dihydrochloride. The

C ds can naned as [ 2- xy" - R30- -
step 4 L2 RGO At By RS r i Rl Rhenvb FaRgHRIOI3.2-blpyridin-3-
yl]-pip8tdzM B3 nhéthaRBAES i cations due to the rules of

nonencl-at ure. Tabl e 2. Exanpl e conpounds of the
The céropaund of gtepxi(i9 pige 3daumol) was reacted analogously as described in
example 1, step 7. Dissolution of the obtained solid in a small quantity of MOH,
addition of hydrochloric acid (0.1 M) and lyophilization overnight yielded 2.4 mg of the
title compound in the form of the [2-(5-fluoro-2-methyl-phenoxy)-6-methyl-1-phenyl-
1H-pyrrolo[3,2-b]pyridin-3-yl]-piperazin-1-yl-methanone dihydrochloride.

LC/MS (method LC4): m/z = 445.20; Rt = 1.01 min
'H-NMR (400 MHz, MOH-D4): & (ppm) = 2.20 (s, 3H), 2.58 (s, 3H), 3.21 (m, 4H), 3.84

(m, 4H), 6.89 (m, 2H), 7.23 (m, 1H), 7.60 (m, 5H), 8.09 (m, 1H), 8.48 (m, 1H)

Example 53
[1-Cyclohexyl-2-(2,6-dimethyl-phenoxy)-1H-pyrrolo[3,2-b]pyridin-3-yl]-piperazin-1-yl-

methanone

Step 1: 1-Cyclohex-2-enyl-1H-pyrrolo[3,2-b]pyridine

The title compound was prepared from 1H-pyrrolo[3,2-b]pyridine (5.7 g, 48.2 mmol)
analogously as described in example 46, step 1. Yield: 7.3 g.

LC/MS (method LC4): m/z = 199

Step 2: 1-Cyclohexyl-1H-pyrrolo[3,2-b]pyridine

The title compound was prepared from the compound of step 1 (7.30 g, 36.8 mmol)
analogously as described in example 46, step 2. Yield: 7.36 g.

LC/MS (method LC4): m/z = 201
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R2 RB woo Rt (mn) M5 (mz) LG MS nmethod 88
2, 6-di net hyl - phenyl phenyl (R)-3-hydroxyne-
W@ papbopiipr azi n- 1-y1l 2.42 456.22 LC9 89 2, 6- di PE&T/ER1009/000280
phenyl phenyl (R)-3-nmethoxynme- thyl-piperazin-1-yl
2.47 470.23 LC9 90 2, 6-di ngghyl - phenyl phenyl

Step 3: 3,3-Dibromo-1-cyclohexyl-1,3-dihydro-pyrrolo[3,2-b]pyridin-2-one

The compound of step 2 (7.63 g, 38.1 mmol) was reacted analogously as described
in example 24, step 2. 20 g of crude title compound were obtained.

LC/MS (method LC4): m/z = 375

Step 4: 1-Cyclohexyl-1,3-dihydro-pyrrolo[3,2-b]pyridin-2-one

The title compound was prepared from the crude compound of step 3 (20 g)
analogously as described in example 32, step 3. Yield: 2.1 g.

LC/MS (method LC4): m/z = 217

Step 5: 2-Chloro-1-cyclohexyl-1H-pyrrolo[3,2-b]pyridine-3-carbaldehyde

The title compound was prepared from the compound of step 4 (1.60 g, 7.40 mmol)
analogously as described in example 1, step 3. Yield: 1.20 g.

LC/MS (method LC4): m/z = 263

Step 6: 2-Chloro-1-cyclohexyl-1H-pyrrolo[3,2-b]pyridine-3-carboxylic acid

The compound of step 5 (700 mg, 2.66 mmol) was reacted analogously as described
in example 1, step 4. The reaction mixture was stirred at 40 °C for 2 h. 740 mg of
crude title compound were obtained.

LC/MS (method LC4): m/z = 279

Step 7: 4-(2-Chloro-1-cyclohexyl-1H-pyrrolo[3,2-b]pyridine-3-carbonyl)-piperazine-1-
carboxylic acid tert-butyl ester

The crude compound of step 6 (740 mg) was reacted analogously as described in
example 1, step 5. 660 mg of the title compound were obtained.

LC/MS (method LC4): m/z = 448

Step 8: [1-Cyclohexyl-2-(2,6-dimethyl-phenoxy)-1H-pyrrolo[3,2-b]pyridin-3-yl]-
piperazin-1-yl-methanone
The compound of step 7 (200 mg, 447 umol) and 2,6-dimethylphenol were reacted

analogously as described in example 1, step 6, and the product subsequently



10

15

20

25

(S)-3-nmethyl - piperazin-1-yl1 0.99 441.20 LC4 91
2, 6-di net hyl - phenyl cycl ohexyl (R)-3-nethoxyne-

WQ peopAORalpRr azi n-1-y1 2. 50 476.28 LCO 92 2, 6- di PET/EP1009/000280
phenyl cycl ohexyl (R)-3-hydroxyme- thyl-piperazin-1-yl
2.47 462.26 LC9 93 2, 6-di ng %@yl phenyl cycl ohexyl
(S)-3-nethyl - piperazin-1-y

reacted as described in example 1, step 7. The obtained solid was dissolved in a
small quantity of MOH, mixed with hydrochloric acid (0.1 M) and lyophilized overnight
to give 32 mg of the title compound in the form of the [1-cyclohexyl-2-(2,6-dimethyl-
phenoxy)-1H-pyrrolo[3,2-b]pyridin-3-yl]-piperazin-1-yl-methanone dihydrochloride.
LC/MS (method LC8): m/z = 432.25; Rt = 2.43 min

'"H-NMR: & (ppm) = 1.47 (m, 1H), 1.58 (m, 2H), 1.72 (m, 1H), 1.92 (m, 2H), 2.04 (m,
2H), 2.20 (s, 6H), 2.41 (m, 2H), 2.91 (m, 4H), 3.49 (m, 4H), 4.80 (m, 1H), 7.16 (m,
3H), 7.55 (m, 1H), 8.41 (m, 1H), 8.76 (m, 1H), 9.26 (m, 2H)

Example 54
[2-(2,6-Dimethyl-phenoxy)-6-ethoxy-1-phenyl-1H-pyrrolo[3,2-b]pyridin-3-yl}-piperazin-

1-yl-methanone

O / \
N

Hc;/\/ij%

Step 1: 5-Ethoxy-2-trimethylsilanylethynyl-pyridin-3-ylamine

The title compound was prepared from 2-bromo-5-ethoxy-pyridin-3-ylamine (20 g,
92.1 mmol) analogously as described in example 51, step 1. Yield: 15.9 g.
LC/MS (method LC4): m/z = 235

Step 2: 6-Ethoxy-1H-pyrrolo[3,2-b]pyridine

The title compound was prepared from the compound of step 1 (12.5 g, 53.3 mmol)
analogously as described in example 52, step 2. Yield: 6.0 g.

LC/MS (method LC4): m/z = 163

Step 3: 6-Ethoxy-1-phenyl-1H-pyrrolo[3,2-b]pyridine
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2.94 446.27 LC8 94 3-fluoro-2,6- dinethyl-phenyl
cycl ohexyl (S)-3-nethyl- piperazin-1-yl1 2.59 464. 26
WO g99/0%D62009/ 095162PCT/ EP2009/ 000280 144 ExanRCPHER20A9000280
R2 R3 wo Rt (min) M5 (mz) LCMS nmethod 95
3-fluoro-2,6- dinethyl-phepys

lodobenzene (5.85 ml, 28.7 mmol) was added to a mixture of the compound of step 2
(3 g, 18.5 mmol), copper(l) iodide (387.6 mg, 2.04 mmol), lithium chloride (941.1 mg,
22.2 mmol), N,N'-dimethylethylenediamine (505.5 mg, 5.74 mmol) and potassium
carbonate (9.10 g, 65.9 mmol) in DMF (50 ml). The reaction mixture was stirred at
120 °C for 6 h. After cooling to room temperature, a solution of ammonium hydroxide
(10 % in water) and EA were added. The organic layer was separated, washed twice
with brine, dried over sodium sulfate, filtered and evaporated under reduced pressure.
The residue was purified by silica gel column chromatography (EA/HEP) to give 3.40
g of the title compound.

LC/MS (method LC4): m/z = 239

Step 4: 6-Ethoxy-1-phenyl-1,3-dihydro-pyrrolo[3,2-b]pyridin-2-one

The compound of step 3 (2.05 g, 8.60 mmol) was dissolved in DCM (30 ml) and N-
chlorosuccinimide (1.26 g, 9.46 mmol) was added. The reaction mixture was stirred

at room temperature for 3 days. The solvent was removed, and the obtained solid
was dissolved in acetic acid (10 ml) and heated to 70 °C. After addition of phosphoric
acid (7.31 ml, 107 mmol, 85 %), the reaction mixture was heated to 120 °C for 3 days.
After cooling, the 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 1:6). 650 mg of the title compound were obtained.
LC/MS (method LC4): m/z = 255

Step 5: 2-Chloro-6-ethoxy-1-phenyl-1H-pyrrolo[3,2-b]pyridine-3-carbaldehyde
The title compound was prepared from the compound of step 4 (80 mg, 317 pmol)
analogously as described in example 1, step 3. Yield: 50 mg.

LC/MS (method LC4): m/z = 201

Step 6: 2-Chloro-6-ethoxy-1-phenyl-1H-pyrrolo[3,2-b]pyridine-3-carboxylic acid

The compound of step 5 (50 mg, 166.3 pmol) was reacted analogously as described
in example 1, step 4. The reaction mixture was stirred at 40 °C for 2 h. 47 mg of
crude title compound were obtained.

LC/MS (method LC4): m/z = 317
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cycl ohexyl (R)-3-nmethoxynme- thyl-piperazin-1-yl 2.57
494,27 LC9 96 3-fluoro-2,6- dinethyl-phenyl cycl ohexyl

W@ R09BINYUr oxyne- thyl -pi perazin-1-yl 3.16 480PCBEPRZ089/000280
97 2, 6-di nmethyl - phenyl phenyl (S)-3-isobutyl-
pi perazin-1-yl 2.53 482.27,448 98 2, 6-di met hyl - phenyl
phenyl (S)-3-isopropyl- piperazin-1-yl

Step 7: 4-(2-Chloro-6-ethoxy-1-phenyl-1H-pyrrolo[3,2-b]pyridine-3-carbonyl)-
piperazine-1-carboxylic acid tert-butyl ester

The crude compound of step 6 (47 mg) was reacted analogously as described in
example 1, step 5. 31 mg of the title compound were obtained.

LC/MS (method LC4): m/z = 486

Step 8: [2-(2,6-Dimethyl-phenoxy)-6-ethoxy-1-phenyl-1H-pyrrolo[3,2-b]pyridin-3-yl]-
piperazin-1-yl-methanone

The compound of step 7 (28 mg, 57.7 umol) and 2,6-dimethylphenol were reacted
analogously as described in example 1, step 6, and the product subsequently
reacted as described in example 1, step 7. The obtained solid was dissolved in a
small quantity of MOH, mixed with hydrochloric acid (0.1 M) and lyophilized overnight
to give 15 mg of the title compound in the form of the [2-(2,6-dimethyl-phenoxy)-6-
ethoxy-1-phenyl-1H-pyrrolo[3,2-b]pyridin-3-yl]-piperazin-1-yl-methanone
dihydrochloride.

LC/MS (method LC4): m/z = 471.20; Rt = 0.75 min

'H-NMR: & (ppm) = 1.32 (t, 3H), 2.13 (s, 3H), 2.87 (m, 4H), 3.43 (m, 4H), 4.10 (q, 2H),
7.08 (m, 3H), 7.29 (m, 1H), 7.59 (m, 1H), 7.68 (m, 4H), 8.18 (m, 1H), 9.21 (m, 2H)

Example 55 A
[2-(2,6-Dimethyl-phenoxy)-6-hydroxy-1-phenyl-1H-pyrrolo[3,2-b]pyridin-3-yl]-

piperazin-1-yl-methanone

O
N N  NH
N _/
HoO—\ __/ \ CH,
N~ O
H,C
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3.14 458.21 LC8
Step 1: 4-[2-(2,6-Dimethyl-phenoxy)-6-ethoxy-1-phenyl-1H-pyrrolo[3,2-b]pyridine-3-
carbonyl}-piperazine-1-carboxylic acid tert-butyl ester
The title compound was prepared from the compound of example 54, step 7, (290
mg, 598 pmol) and 2,6-dimethylphenol analogously as described in example 1, step
6. Yield: 170 mg.

LC/MS (method LC10): m/z = 571

Step 2: [2-(2,6-Dimethyl-phenoxy)-6-hydroxy-1-phenyl-1H-pyrrolo[3,2-b]pyridin-3-yl]-
piperazin-1-yl-methanone

The title compound was prepared from the compound of step 1 (170 mg, 298 pmol)
analogously as described in example 9 and obtained in the form of the [2-(2,6-
dimethyl-phenoxy)-6-hydroxy-1-phenyl-1H-pyrrolo[3,2-b]pyridin-3-yl]-piperazin-1-yl-
methanone dihydrochloride. Yield: 25.9 mg.

LC/MS (method LC9): m/z = 442.20; Rt = 2.47 min

'H-NMR: & (ppm) = 2.13 (s, 6H), 2.86 (m, 2H), 2.94 (m, 2H), 3.38 (m, 2H), 3.48 (m,
2H), 6.08 (s, 3H), 7.30 (m, 1H), 7.62 (m, 1H), 7.70 (m, 4H), 8.11 (m, 1H), 9.25 (m,
2H)

Example 56
4-[2-(2,6-Dimethyl-phenoxy)-6-hydroxy-1-phenyl-1H-pyrrolo[3,2-b]pyridine-3-

carbonyl]-piperazine-1-carboxylic acid tert-butyl ester

CH,
CH,

CH,

~— O
N N~<
%
CH,
H,C
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102 2, 6-di nmet hyl - phenyl phenyl 2, 2-dinethyl -
pi perazin-1-yl 0.96 455.20 LC4 103 2, 6-di net hyl -
Webwapysighenyl 3, 3-di net hyl - pi perazin-1-yl 0.BGI/BBB®IZE0280

LCA 104 2, 6-di net hyl - phenyl phenyl (2R, 55)-2, 5-di ne-

thyl - pi perazin-1-yl 0.96 4520 LCA 105 2, 6-di net hyl -

phenyl phenyl
To a solution of 80 mg (181 pymol) of the compound of example 55, step 2, in MOH
(1.0 ml) and THF (2.0 ml) was added sodium hydrogencarbonate (45.6 mg, 542
pumol) and a solution of di-tert-butyl dicarbonate (43.4 mg, 199 pmol) in THF (2 ml).
The reaction mixture was stirred at room temperature overnight. The solvents were
evaporated and the obtained solid was dissolved in water and EA. The organic layer
was separated, dried over sodium sulfate, filtered and evaporated under reduced
pressure. 90 mg of the title compound were obtained.

LC/MS (method LC10): m/z = 543

Example 57
[2-(2,6-Dimethyl-phenoxy)-1-phenyl-3-(piperazine-1-carbonyl)-1H-pyrrolo[3,2-
b]pyridin-6-yloxy]-acetic acid

Step 1: 4-[6-tert-Butoxycarbonylmethoxy-2-(2,6-dimethyl-phenoxy)-1-phenyl-1H-
indole-3-carbonyl]-piperazine-1-carboxylic acid tert-butyl ester

The compound of example 56 (60 mg, 111 pmol), cesium carbonate (108 mg, 332
pmol) and tert-butyl bromoacetate (17.9 ul, 23.7 pmol) were stirred in DMF at room
temperature for 2 h. The mixture was diluted with water and extracted with EA. The
organic layer was dried over sodium sulfate, filtered and evaporated under reduced
pressure. The residue was purified by silica gel chromatography (EA/HEP). Yield: 67
mg.

LC/MS (method LC10): m/z = 657
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107 2,6-d inmethyl- phenyl 437

Step 2: [2-(2,6-Dimethyl-phenoxy)-1-phenyl-3-(piperazine-1-carbonyl)-1H-pyrrolo[3,2-
b]pyridin-6-yloxy]-acetic acid

The compound of step 1 (67 mg, 102 umol) was reacted analogously as described in
example 1, step 3, the obtained solid purified by silica gel chromatography (EA/HEP),
dissolved in a small quantity of MOH, mixed with hydrochloric acid (0.1 M) and
lyophilized overnight to give 44 mg of the title compound in the form of the [2-(2,6-
dimethyl-phenoxy)-1-phenyl-3-(piperazine-1-carbonyl)-1H-pyrrolo[3,2-b]pyridin-6-
yloxy]-acetic acid dihydrochloride.

LC/MS (method LC8): m/z = 500.21; Rt = 2.55 min

'"H-NMR (400 MHz, DMSO-Dg): & (ppm) = 2.12 (s, 6H), 2.81 (m, 2H), 2.91 (m, 2H),
3.3/8 (m, 2H), 3.47 (m, 2H), 4.70 (s, 2H), 7.05 (s, 3H), 7.28 (m, 1H), 7.59 (m, 1H),
7.68 (m, 4H), 8.20 (m, 1H), 9.15 (m, 2H)

Example 58
{4-[2-(2,6-Dimethyl-phenoxy)-1-phenyl-1H-pyrrolo[3,2-b]pyridine-3-carbonyl]-

piperazin-2-yi}-acetic acid methyl ester

Step 1: 4-(2-Chloro-1-phenyl-1H-pyrrolo[3,2-b]pyridine-3-carbonyl)-2-
methoxycarbonylmethyl-piperazine-1-carboxylic acid tert-butyl ester

The title compound was prepared from the compound of example 1, step 4, (199.9
mg, 737 pmol) and 2-methoxycarbonylmethyl-piperazine-1-carboxylic acid tert-butyl
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108 2,6-d inethyl- phenyl phenyl 3-[(2-carbanoyl-2-
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583.0 LC10 Anal ogously as described in the exanpl es

above, the conpounds of thegggornula Ir listed in table

3 were prepared and obtained in the formof the

bis(trifluoroacetic acid salt). The conpounds can be

ester QBTG mEa7 i AP FHGeb0F N 25 SessHiRih sra TP Trsips oYietd:

254 mﬁxanpl e conpounds of the forrrul alr Exam R2 R M
C/ M5
LC/MS (method LC10): m/z = 512.9

Step 2: 4-[2-(2,6-Dimethyl-phenoxy)-1-phenyl-1H-pyrrolo[3,2-b]pyridine-3-carbonyl]-
2-methoxycarbonylmethyl-piperazine-1-carboxylic acid tert-butyl ester

The compound of step 1 (254 mg, 507 pmol) and 2,6-dimethylphenol were reacted
analogously as described in example 1, step 6. 340 mg of crude title compound were
obtained.

LC/MS (method LC10): m/z = 598.9

Step 3: {4-[2-(2,6-Dimethyl-phenoxy)-1-phenyl-1H-pyrrolo[3,2-b]pyridine-3-carbonyi]-
piperazin-2-yl}-acetic acid methyl ester

The crude compound of step 2 (40 mg) was reacted analogously as described in
example 1, step 7, the obtained product dissolved in a small quantity of MOH, mixed
with hydrochloric acid (0.1 M) and lyophilized overnight to give 13 mg of the title
compound in the form of the {4-[2-(2,6-dimethyl-phenoxy)-1-phenyl-1H-pyrrolo[3,2-
b]pyridine-3-carbonyl}-piperazin-2-yl}-acetic acid methyl ester dihydrochloride.
LC/MS (method LC10): m/z = 498.9; Rt = 0.66 min

'"H-NMR: & (ppm) = 2.16 (m, 6H), 2.64-2.97 (m, 4H), 3.11-3.35 (m, 3H), 3.70 (s, 3H),
3.84 (m, 1H), 4.04 (m, 1H), 7.09 (m, 3H), 7.38 (m, 1H), 7.63 (m, 1H), 7.71 (m, 4H),
7.87 (m, 1H), 8.45 (m, 1H)

Example 59
2-{4-[2-(2,6-Dimethyl-phenoxy)-1-phenyl-1H-pyrrolo[3,2-b]pyridine-3-carbonyl}-

piperazin-2-yl}-N-methyl-acetamide
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WO 2009/ 095162PCT/ EP2009/ 000280 146 Anal ogously as
described in the exanpl es ahpve, the conpounds of the
formula Is

Step 1: 4-[2-(2,6-Dimethyl-phenoxy)-1-phenyl-1H-pyrrolo[3,2-b]pyridine-3-carbonyl]-
2-methylcarbamoylmethyl-piperazine-1-carboxylic acid tert-butyl ester

A solution of the crude compound of example 58, step 2, (140 mg, 234 ymol) in MOH
(1 ml) was mixed with a 2 M methanolic solution of methylamine (2.60 ml, 5.19 mmol).
The reaction mixture was stirred at 40 °C for 7 days. After cooling to room
temperature, the mixture was neutralized with an aqueous solution of citric acid and
extracted with EA. The combined organic phases were dried over sodium sulfate and
evaporated. 45 mg of crude title compound were obtained.

LC/MS (method LC10): m/z = 598.0

Step 2: 2-{4-[2-(2,6-Dimethyl-phenoxy)-1-phenyl-1H-pyrrolo[3,2-b]pyridine-3-
carbonyl}-piperazin-2-yl}-N-methyl-acetamide

The crude compound of step 1 was reacted analogously as described in example 1,
step 7, the obtained product dissolved in a small quantity of MOH, mixed with
hydrochloric acid (0.1 M) and lyophilized overnight to give 27.6 mg of the title
compound in the form of the 2-{4-[2-(2,6-dimethyl-phenoxy)-1-phenyl-1H-pyrrolo[3,2-
b]pyridine-3-carbonyl}-piperazin-2-yl}-N-methyl-acetamide dihydrochloride.

LC/MS (method LC10): m/z = 498.0; Rt = 0.67 min

'H-NMR: & (ppm) = 2.09-2.22 (m, 6H), 2.64 (m, 2H), 2.90 (m, 1H), 3.11-3.24 (m, 3H),
3.48 (m, 3H), 3.75 (m, 1H), 3.34 (m, 1H), 4.08 (m, 1H), 7.09 (m, 3H), 7.42 (m, 1H),
7.63 (m, 1H), 7.72 (m, 4H), 7.91 (m, 1H), 8.13 (m, 1H), 8.49 (m, 1H)
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form of the di hydrochl oride. The conpounds can be
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[ 1- cycl ohexyl- 2- ( R20- oxy) - 6- R40- 1H pyrrol o[ 3, 2-

c] pyridin-3-y1FR100- net hangpg in case the group Ais
0, or [1l-cycl ohexyl-2-(R20-
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in case the group A is O, or [2-(R?°-sulfanyl)-1-R*-1H-pyrrolo[3,2-b]pyridin-3-yl]-
piperazin-1-yl-methanone in case the group A is S, or [2-(R*°-methyl)-1-R*-1H-
pyrrolo[3,2-b]pyridin-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 a benzyl group.

N 3 N NH
__/
AN o
NT A
|30 R

Table 1. Example compounds of the formula Ip

Exam-|A |R%® R* Rt |MS LC/MS
ple no. (min) [(m/z) method
60 O |3,5-difluoro-2-methyl- phenyl 1.17 [448.17 |LCA1
(1) phenyl '

61 O |5-fluoro-2-methyl-phenyl |4-fluoro-phenyl [1.20 [448.17 [LC2
(2)

62 O  |5-fluoro-2-methyl-phenyl |phenyl 0.95 {431 LC4
(2)
63 CH; |2,3-difluoro-phenyl phenyl 1.71 (43218 |LC5

(2)

64 CH, |2,5-difluoro-phenyl phenyl 164 (432.18 |LC5
(2)




113 CH2 3-fluoro-2-nethyl -
(S)-3-nethyl -

W@2§0p02F162 2- net hyl - phenyl

hydr oxynet hyl pi perazin-1-y1l 3.17 494.27 LC8 115 CH2

phenyl

met hoxy

nmet hoxy (R)- 3-

pi perazin-1-yl1 2.57 478.27 LC9 114 CH2

PCT/EP2009/000280

3-fluoro-2-nethyl- phenyl fygroxy (S)-3-nethyl-
pi perazin-1-yl 2.97

Exam-|A |R* R Rt |MS LC/MS
ple no. (min) [(m/z) method
65 CH; |2,6-dichloro-phenyl phenyl 1.70 |464.12 |LCS
(2)

66 CH; |2-chloro-6-fluoro-phenyl |phenyl 2.23 (448.15 |LC8
(2)

67 CH; |4-fluoro-2,6-dimethyl- phenyl 2.33 |442.22 |LC8
(2) phenyl

68 CH: |2,6-dimethyl-phenyl phenyl 2.27 (42423 |LCS8
(2)

69 CH, |2-fluoro-6-methyl-phenyl |phenyl 2.23 {428.20 |LC5
(1)

70 CH, | 2-chloro-6-methyl-phenyl |phenyl 2.55 |444.17 |LC6
(1)

71 O |2-fluoro-phenyl phenyl 1.60 |416.16 |LCS
2)

72 O |2,5-difluoro-phenyl phenyl 1.70 |434.16 |LC5
2)

73 O |2,3-difluoro-phenyl phenyl 1.74 [434.16 |LC5
2)

74 O |2-chloro-5-fluoro-phenyl |phenyl 1.70 1450.13 |LC5
(2)

75 O |2,5-dimethyl-phenyl phenyl 2.28 |426.21 |LCS8
)

76 O |2-chloro-6-methyl-phenyl |phenyl 248 (446.15 (LC6
(1)




464.26 LC8 WO 2009/ 095162PCT/ EP2009/ 000280 147 Exam

pi e no.

AR Rao Roo Rt (mn) Ms (mz) LC M nethod
WQA1@9/0¥6B- f | uor o- 2- net hyl -

phenyl hydroxy ( R)RGE/EP2009/000280
hydr oxynet hyl pi perazin-1-yl 2.95 480.25 LC8 117 O

142
Exam-|A |R® R Rt |MS LC/MS
ple no. (min) {(m/z) method
77 CH, |3-fluoro-2-methyl-phenyl |3-fluoro-phenyl [2.47 |446.19 |LC6
(1)
78 CH, | 3-fluoro-2-methyl-phenyl |2-fluoro-phenyl [2.43 |446.19 |LC6
(1)
79 CH; |2,6-difluoro-phenyl cyclohexyl 243 (438.22 |LC8
2)
80 O |2,6-dimethyl-phenyl 4-fluoro-phenyl |1.01 (44520 |LC4
(2)
81 O |2,6-dimethyl-phenyl 3-fluoro-phenyl [2.47 |44420 |LC6
(1)
82 O |2,6-dimethyl-phenyl 2-fluoro-phenyl |2.37 |444.20 |LC8
(1)
83 O |2,6-dimethyl-phenyl cyclopentyl 273 [418.24 |LC11
(1)
84 O  |3-fluoro-2,6-dimethyl- phenyl 2.99 (44420 |LCS8
(2) phenyl
85 O  |3-fluoro-2,6-dimethyl- cyclohexyl 3.01 |450.24 |LCS8
(2) phenyl
86 O |4,5-difluoro-2-methyl- phenyl 2.34 144817 |LC8
(2) phenyl
87 S |2,6-dimethyl-phenyl phenyl 0.69 (4429 LC10
(2)

(1) Obtained in the form of the bis(trifluoroacetic acid sait)

(2) Obtained in the form of the dihydrochloride




5-fluoro-2-nethyl - phenyl hydroxy (S)-3-nethyl-

pi perazin-1-yl 2.50 466.24 LC9 118 0 3-fl uoro-2, 6-
wa@lReendib2 phenyl hydroxy (S)-3-nethyl - pi per azP@F/LP2089/000280

0.69 481.15 LC10 119 O 3-fluoro-2, 6- dinethyl-phenyl

hydroxy piperazin-1-yl 1.09467. 20 LCA Anal ogously as

described in the exanples a ‘%ove t he conpounds of the

formula It listed in table 5 were prepared and

obtained in _the formof the bis(trifluoroacetic

id
Analogosisly) apAeseiRast Bdhe sramples aQB\é%t h@QOWPOH{@SéHﬁB%EMH%“'a lq
listed ifi 318 WRPE Brébaréd ahBabt%¥%d in the form of the dihydrochloride. The

compounds can be named as [2-(R%-oxy)-1-R*’-1H-pyrrolo[3,2-b]pyridin-3-yl}-R"%-

methanone, allowing for modifications due to the rules of nomenclature.

0]
N R100
AN q
N O
\
|30 R%

Table 2. Example compounds of the formula Iq

Exam- | R?° R R100 Rt |MS LC/MS

ple no. (min) |(m/z) method

88 2,6-dimethyl- phenyl (R)-3-hydroxyme- |2.42 |456.22 |[LC9
phenyl thyl-piperazin-1-yl

89 2,6-dimethyl- phenyl (R)-3-methoxyme- |2.47 |470.23 |LC9

phenyl thyl-piperazin-1-yl
90 2,6-dimethyl- phenyl (S)-3-methyl- 0.99 |441.20 |LC4
phenyl piperazin-1-yl

91 2,6-dimethyl- cyclohexyl [(R)-3-methoxyme- {2.50 |476.28 |LC9
phenyl thyl-piperazin-1-yl

92  |2,6-dimethyl- cyclohexyl |(R)-3-hydroxyme- [2.47 |462.26 |LC9

phenyl thyl-piperazin-1-yl

93 2,6-dimethyl- cyclohexyl |(S)-3-methyl- 2.94 |446.27 |LC8
phenyl piperazin-1-yl

94 3-fluoro-2,6- cyclohexyl |(S)-3-methyl- 2.59 |464.26 |(LC9

dimethyl-phenyl piperazin-1-yl




51- R30- 1H-pyrrol o[ 2, 3-c] pyri di n- 3-y1] - pi perazi n-1-yl -m

et hanone.

WO 2009/ 095162PCT/ EP2009/ 000280 148 Tabl e

WG 200B0%51p2 e conpounds of the forrmula It Exam PEEEP2909/000280

R2 RBR (mn) M5 (mz) LCM nmethod 120 phenyl phenyl
0.77 399.20 LC4 (1) 144
Exam- |R? R R'% Rt [MS LC/MS
ple no. (min) [(m/z) method
95 3-fluoro-2,6- cyclohexyl |(R)-3-methoxyme- |2.57 [494.27 |[LC9
dimethyl-phenyl thyl-piperazin-1-yl
96 3-fluoro-2,6- cyclohexyl |(R)-3-hydroxyme- |3.16 1480.25 |[LC8
dimethyl-phenyl thyl-piperazin-1-yl
97 2,6-dimethyl- phenyl (S)-3-isobutyl- 2.53 (482.27 |LCS8
phenyl piperazin-1-yl
98 2,6-dimethyl- phenyl (S)-3-isopropyl- 2.44 1468.25 |LC8
phenyl piperazin-1-yl
99 2,6-dimethyl- phenyl (S)-3-propyl- 2.92 |468.25 |LC8
phenyl piperazin-1-yl
100 |2,6-dimethyl- phenyl (S)-3-ethyl- 2.39 |454.24 |LC8
phenyl piperazin-1-yl
101 3-fluoro-2,6- phenyl (S)-3-methyl- 3.14 |458.21 |LC8
dimethyl-phenyl piperazin-1-yl
102 2,6-dimethyl- phenyl 2,2-dimethyl- 0.96 |455.20 |LC4
phenyl piperazin-1-yl
103 |2,6-dimethyl- phenyl 3,3-dimethyl- 0.96 [455.20 |(LC4
phenyl piperazin-1-yl
104 |2,6-dimethyl- phenyl (2R,58)-2,5-dime- |0.96 |455.20 |LC4
phenyl thyl-piperazin-1-yl
105 |2,6-dimethyl- phenyl 3-butyl-piperazin-1- [0.76 |483.00 |LC10
phenyl yl
106 |2,6-dimethyl- phenyl 2-benzyl-piperazin- |1.07 (517.20 (LC4
phenyl 1-yl




10

121 2-fl uoro- phenyl
122 3-fl uoro-2-net hyl - phenyl

phenyl

0.94 416.16 LC1 (1)
4-f| uoro-phenyl 1.04

WaA2@9A516C1 (1) PCT/EP2009/000280
145
Exam- [R? R R'% Rt |MS LC/MS
ple no. (min) {(m/z) method
107 |2,6-dimethyl- phenyl (S)-2-benzyl- 0.75 |516.9 LC10
phenyl piperazin-1-yl
108 |[2,6-dimethyl- phenyl 3-[(2-carbamoyl-2- |0.67 [583.0 LC10
phenyl methyl-propyl-

carbamoyl)-methyl]-

piperazin-1-yl

Analogously as described in the examples above, the compounds of the formula Ir

listed in table 3 were prepared and obtained in the form of the bis(triﬂuoroacetic acid

salt). The compounds can be named as [1—phenyl-2-(R2°-oxy)-1 H-pyrrolo[3,2-

c]pyridin-3-yl}-piperazin-1-yl-methanone.

3 N NH
N= \ |
WA
N (@)
\RZO

Ir

Table 3. Example compounds of the formula Ir

Exam- |R% Rt MS LC/MS
ple no. (min) |(M/z) method
109 [2-methyl-phenyl 1.02 412.19 LC1
110 | 3-fluoro-2-methyl-phenyl 1.06 430.18 LC1
111 3,5-difluoro-2-methyl-phenyl [1.09 448.17 LC1




123 5-fl uoro- 2- net hyl - phenyl

448.17 LCL (1)

WA 2G0PPT162 pheny|

4-f| uor o- phenyl
124 2-fl uoro-6-net hyl - phenyl

1.06 448.17 LCL (1)

146

1.03

PCT/EP2009/000280

Analogously as described in the examples above, the compounds of the formula Is

listed in table 4 were prepared and obtained in the form of the dihydrochloride.

The compounds can be named as [1-cyclohexyl-2-(R?°-oxy)-6-R*’-1H-pyrrolo[3,2-

clpyridin-3-yl]-R'®-methanone in case the group A is O, or [1-cyclohexyl-2-(R*-

5  methyl)-6-R*’-1H-pyrrolo[3,2-c]pyridin-3-yl}-R'®°-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 a benzyl group.

®)
R100
N/
N A\ )
N
\RZO

10
Table 4. Example compounds of the formula Is
Exam-|A |R® R* R0 Rt |MS LC/MS
ple no. (min) |(m/z) method
112  |CH; | 3-fluoro-2-methyl- |methoxy |(R)-3- 2.62 {508.29 |LC9
phenyl methoxymethyl
-piperazin-1-yl
113 CH, | 3-fluoro-2-methyl- |methoxy |(S)-3-methyl- |2.57 |478.27 |LC9
phenyl piperazin-1-yl
114 CH; | 3-fluoro-2-methyl- {methoxy |(R)-3- 3.17 |494.27 |LC8
phenyl hydroxymethyl-
piperazin-1-yl
115  |CH; |3-fluoro-2-methyl- |hydroxy |(S)-3-methyl- [2.97 [464.26 |LC8
phenyl piperazin-1-yl




125 2, 6-d i net hyl

- phenyl

phenyl

0.95 427.20 LC4 (2)

(1) Obtained in the formof the bis(trifluoroacetic

W@200d/0%db2) (2) Obtained in the formof the

di hydrochl ori de Anal ogously as described in the
of the formula lu listed
in table 6 were prepared and obtained in the form of

exanpl es above,

the bls(trlfluoroacetlc acid salt)

t he

compou

PCT/EP2009/000280

The compounds can

F\na Ao [ 1_nh~ ')/D’) an 1 veal AT 2
(o te) LJ. 'JIICII \I\L _y} J.II'[J_yI \WA UL [, O~
Examp /isyrl B n-3-y1] - pi pePaZ| n- 1WBI -met hanonelRt Taifle 6. |LC/MS
Exanplle conpounds of| the fofnula | u Exang, pie R2
Ple NGl (min) M (mz) L@ MB met hod ()" (flz) ™| method
116  |CH; | 3-fluoro-2-methyl- |hydroxy |[(R)-3- 2.95 (480.25 |LCS8
phenyl hydroxymethyl-
piperazin-1-yl
117 O  |5-fluoro-2-methyl- |hydroxy |[(S)-3-methyl- |2.50 |466.24 |LC9
phenyl piperazin-1-yl
118 O |3-fluoro-2,6- hydroxy |(S)-3-methyl- [0.69 |481.16 |LC10
dimethyl-phenyl piperazin-1-yl
119 O |3-fluoro-2,6- hydroxy |piperazin-1-yl |1.09 |467.20 |LC4
dimethyl-phenyl

Analogously as described in the examples above, the compounds of the formula It

listed in table 5 were prepared and obtained in the form of the bis(trifluoroacetic acid

salt) or dihydrochloride, respectively. The compounds can be named as [2-(R*°-oxy)-

1-R*°-1H-pyrrolo[2,3-c]pyridin-3-yl]-piperazin-1-yl-methanone.

0] —
N
__/
\ 0]
N
[ 20 \Rzo




126 phenyl 1.18 398.17 LC2 127 2-nethyl -phenyl 1.28
412.19 LC2 128 2-fluoro-phenyl 1.23 416.16 LC1 129

W@2G0vMee2 2- met hyl - phenyl 1.22 430.18 LCL 130 PCT/EP2009/000280
3, 5-di fl uoro-2-net hyl - phenyl 1.31 448.17

148

Table 5. Example compounds of the formula It

Exam- |R% R* Rt MS LC/MS
ple no. (min) |(m/z) method
120 |phenyl phenyl 0.77 |399.20 |LC4
(1)

121 2-fluoro-phenyl phenyl 0.94 |416.16 |LC1

(1)
122 | 3-fluoro-2-methyl-phenyl |4-fluoro-phenyi 1.04 |448.17 |LC1
(1)
123  |5-fluoro-2-methyl-phenyl |4-fluoro-phenyl 1.03 |448.17 |LC1
(1)
124 | 2-fluoro-6-methyl-phenyl |4-fluoro-phenyl 1.06 |448.17 |(LC1
(1)
125 |2,6-dimethyl-phenyl phenyl 0.95 (427.20 |LC4
(2)

(1) Obtained in the form of the bis(trifluoroacetic acid salt)
(2) Obtained in the form of the dihydrochloride

Analogously as described in the examples above, the compounds of the formula lu
listed in table 6 were prepared and obtained in the form of the bis(trifluoroacetic acid
salt). The compounds can be named as [1-phenyl-2-(R%-oxy)-1H-pyrrolo[2,3-
blpyridin-3-yl]-piperazin-1-yl-methanone.



10

LC1 131 2-fl uoro-6-nethyl-phenyl 1.00 431.10 LG4 5

Anal ogously as described in the exanpl es above, the
wWea9poeies of the formula Iwlisted in table 7PGEER2009/000280

prepared and obtained in the formof the

di hydrochl ori de. The conpouﬂgs can be naned as

[ 1- phenyl - 2- (R20- oxy) ((4- 5- or

6) - R40) - 1Hpyrrol of 2, 3 b]pyrldln-3-y1]-piperazin-l-yI-

et hanone 58 case the group Ais 0, or

[1pheny| (R2 hyl)-((4- or 5- or
ol o] RH3- b] pyri di n-3-yl] - pi perazin-1-
one \ n_¢gase the group Ais CH2, allow ng
ations due to the rules of nonenclature
si gnation of l¥he group R20-nethyl as a
benzyl oup. \ 150 Tabl e 7. Exanpl e conpounds of
the forgula | VREBxam A R2 Substituent Rt MB

-1H

Table 6. Example compounds of the formula lu

Exam- |R% Rt MS LC/MS
ple no. (min) |(M/z) method
126 |phenyl 1.18 398.17 LC2
127 | 2-methyl-phenyl 1.28 412.19 LC2
128 |2-fluoro-phenyl 1.23 416.16 LC1
129 | 3-fluoro-2-methyl-phenyl 1.22 430.18 LC1
130 | 3,5-difluoro-2-methyl-phenyl 1.31 448.17 LC1
131 2-fluoro-6-methyl-phenyl 1.00 431.10 LC4

Analogously as described in the examples above, the compounds of the formula Iw
listed in table 7 were prepared and obtained in the form of the dihydrochloride.

The compounds can be named as [1-phenyl-2-(R®-oxy)-((4- or 5- or 6)-R*))-1H-
pyrrolo[2,3-b]pyridin-3-yl]-piperazin-1-yl-methanone in case the group A is O, or [1-
phenyl-2-(R%°-methyl)-((4- or 5- or 6)-R*%)-1H-pyrrolo[2,3-b]pyridin-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 a benzyl group.



LC/ MS pie no. R4 and its position (mn) (mz) method
132 CH2 3-fluoro-2-nethyl-phenyl 4-ethyl 2.57 456. 23

WO ZRINFI6D 5-fl uoro- 2- met hyl - phenyl 4-propyl 2PGUEP2009/000280
472.23 LC8 134 0

150
O
5 4 ‘ \
R40 — N NH
L
\
R

Table 7. Example compounds of the formula lw

Exam- |A |R% Substituent |Rt MS LC/MS
ple no. R¥%®andits |(min) |(m/z) method
position

132 |CH; | 3-fluoro-2-methyl-phenyl |4-ethyl 257 |456.23 |LC8
133 |O |5-fluoro-2-methyl-phenyl |4-propyl 2.70 (47223 |LC8
134 |0 |2,6-dimethyl-phenyl 6-methoxy 285 [456.22 |LCS8
135 |O |5-fluoro-2-methyl-phenyl |4-ethyl 258 |458.21 |LCS8
Example 136

[2-(5-Fluoro-2-methyl-phenoxy)-5-methoxy-1-phenyl-1H-pyrrolo[3,2-b]pyridin-3-yl]-

piperazin-1-yl-methanone

o) —

H3C/O N N N
__/

A

F

H



10

15

20

2,6-d inmethyl-phenyl 6-nethoxy 2.85 456.22 LC8 135 0

5-fl uoro-2-net hyl - phenyl 4-ethyl 2.58 458.21 LC8 5
WEMA093962 36 PCT/EP2009/000280

[ 2- (5-Fl uor o- 2- net hyl - phenoxy) - 5- net hoxy- 1- phenyl - 1Hp

yrrol o[ 3, 2-b] pyri din-3-yl]459i perazin-1-yl - met hanone

151 The title conpound was prepared anal ogously as

described in the exanpl es above and obtained in the

formof the . .
The tijecomppud wasRieparsA apaloasysly as.dascrgryd in thiex3mplesgpove
2 o e Coi o L )
and oS AL RS TS et ES iRy pneny
1H-pyrrolb[ 3,2-bilpyridinE3«yihpiperaain-1-yl-methanone dihydrochloride.

LC/M§Lgq'wé@ia@g#‘ééﬁjn%/ﬁ%éﬁh'g?&i%?%é%;sﬁihzi?L%Y;ﬂ: et hanone ©

Example 137
[2-(5-Fluoro-2-methyl-phenoxy)-5-hydroxy-1-phenyl-1H-pyrrolo[3,2-b]pyridin-3-yi]-

piperazin-1-yl-methanone

HO Q / \
N N NH

= \__/
N /N

N o) ECHs
% F

The title compound was prepared analogously as described in the examples above
and obtained in the form of the [2-(5-fluoro-2-methyl-phenoxy)-5-hydroxy-1-phenyl-
1H-pyrrolo[3,2-b]pyridin-3-yl]-piperazin-1-yl-methanone dihydrochloride.

LC/MS (method LC1): m/z = 446.18; Rt = 1.18 min

Example 138
[2-(2,6-Dimethyl-phenoxy)-6-hydroxy-1-phenyl-1H-pyrrolo[3,2-b]pyridin-3-yl]-((S)-3-

methyl-piperazin-1-yl)-methanone



10

15

The title conpound was prepared anal ogously as
described in the exanpl es above and obtained in the
WO 2008025162 he PCT/EP2009/000280
[ 2- (5-fluoro-2-nethyl - phenoxy) - 5- hydr oxy- 1- phenyl 1H py
rrol o[ 3, 2-b] pyridin-3-yli-psperazin-1-yl- rret hanone
di hydrochl oride. 15LC/ M5 (nethod LCl): mz = 446. 18;
Rt = 1.18 min Exanple 138
[2- (2, 6-D net hyl - phenox
o[ 3, 2-b] pyridi n- 3-y1H( "é}
met hyl - pi per aZ® \net hanone 20 152 The title
compound N'as pr ogously as described in the
exanpl gs ove/an ned in the formof the
[ I)-I 6- hydr oxy- 1- pheny1- 1H
3-'¢y1H(S) - 3- net hyl - pi perazi n-1-y
Qride. LC M5 (nethod LCLO): m z

- hydr oxy- 1- phenyl - 1H pyr r ol

= 456.22; Rt 2.45 Exanpl e 139

[ 2- (5- Fl uorg=2<net h yI sul fany1l) - 1- phenyl- 1H pyrr
ol o[ 3, 2-b] i G

10net hyl - pRperdzi n- 1- yl) nmet hanone The title conmpound

was prepared anal ogously as described in the exanpl es
above 15and obtained in the formof the
[ 2- (5-fl uoro-2-net hyl - phenyl sul fanyl) - 1- phenyl- 1H

The tiﬂwcmmpopﬁd s prepacdanalpgpusgly 8s-dbscebag lin tiepexamplesiabove

and ogt%h@ qﬁ nrem %# %d[%o@%%et%yl Ll%noxy()-rg“-‘ﬁ hc?roxy (’?42)henylzl H-
L
yrrokﬂ@eﬁbfbgﬁaﬁ??% (?@’Fp@gﬂét@@pﬁg@rééﬁ 15%%5?% g?rygg?ccl;l[l%nde
LC/M QHB]WIL@W Bfl/;ll=| 438 23Rhet2195 Miper azi n- 1-y1) - net hano
ne 5
Example 139
[2-(5-Fluoro-2-methyl-phenylsulfanyl)-1-phenyl-1H-pyrrolo[3,2-b]pyridin-3-yl]-((S)-3-

methyl-piperazin-1-yl)-methanone

\CH3
O s
_N N  NH
/

N

50

The title compound was prepared analogously as described in the examples above
and obtained in the form of the [2-(5-fluoro-2-methyl-phenylsulfanyl)-1-phenyl-1H-
pyrrolo[3,2-b]pyridin-3-yi]-((S)-3-methyl-piperazin-1-yl)-methanone dihydrochloride.
LC/MS (method LC4): m/z = 461.2; Rt = 1.05 min



10

15

The title conpound was prepared anal ogously as
described in the exanpl es above and obtained in the
WO 2008025162 he PCT/EP2009/000280

[ 2- (2, 6-di et hyl - phenyl sul fanyl) - 1- pheny1- 1Hpyrrol o[ 3,

2-b] pyridin-3-y1H(S) - 3- net g4 - pi per azi n- 1-y1) - met hanon

e di hydrochl oride. 10LC/ M5 %met hod LC4A): mz = 457. 2;

Rt = 1.13 min Exanple 141

7- or o- 2- (2, 6-di net hyl - phenoxy) - 1- pheny1- 1H pyrrol o

Exam%lg}?}{:] pyri di n- 3-y1Fpi per azi n1-yl - met hanone 15 WO
[2-(2,62991%@%&5{%8.%’@6|Fa°r%}i>)091p%9§|8€>HJp'iﬁro_T&{@,Z-b]dﬁidﬁpml)(fas})-s-methyl-

was prépared anal ogously as described i1 n’the exanpl es
piperazive{¢)ameéthEmcmened in the form of the

[ 7-chl oro-2- (2, 6-di net hyl - phenoxy) - 1- phenyl- 1Hpyrrol of

2, 3-c] pyridin-3-ylFpi perazin-1-yl - net hanone

di hydrochl oride. LCO¥p (nmethod LC5): niz = 460.17; Rt

=1.94 m rb5 Phar na‘col?’ogi cal tests A) Inhibition of

renin The ninfinih biting activity of conpounds of

th Mas ddifbnstrated in an 10in vitro test

[ /V\/nl non-\e_ado/genous fl uorogeni c peptide

stbst r te\' s cl eave:(;i—@y renin specifically at the

Leux ghi ch jcoTfresponds to the cl eavage site of
angi ot engi

1000621

with t

the s

Dabcyl

DANS (Bachem no. M 2050; Dabcyl neans the
4- (4-di met hyl am no- phenyl azo) - benzoyl group and EDANS

. 1 d i . .
he i BBpblf Hs skl aoaloanealy ce deseriba i e amgies gbove
and olstair@acianhe #dinvof the [RO2pdddirpethyl-phanylsgitamyl)etipbieayMt id-

in 0.05 MTris buffer (pH 8) 2Qcontaining 0.1 M NaCl,
pyrrolgf32-ripyEBnas 3 (2)-3anatyhpipssazind -wimethanergdilydieghloride.
LCMS EARRALEAY ThHU 85790R% = Pbehini s due to fl uorescence

resonance e)riergy transter, was recorded at an

excitation wavel ength of 330 nm and an em ssi on

vYave ength of 485 nmin a mcroplate
Examplgel4™ of | uorometer. Inhibitory concentrations | C50
[7-Chi¥Rs-2 Aégﬁcgy&b’@pgﬁ%@égﬁ%ﬂgﬁ{ gf{-gﬂﬁo@tz,ar&wﬁdm 30yIRpiperazin
1-yl-methanone

A N
N NH
7N \_/
N/ \ CH,
N~ O
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25concentration of the test conpound. In this test,

t he exanpl e conpounds generally inhibited renin with
WQ0PEFI6%al ue of | ess than about 10 m cr onpol/BCT/BPI9NG/000280
Representati ve | C50 val ues, which were determ ned with

the conpounds in the formpfsthe obtained salt
indicated in the exanples a ove are listed in table
8. WD 2009/ 095162PCT/ EP2009/ 000280 155 Table 8. 1C50

T S al ] wel Repbhiel a5dipBSrNy o eLRHBRE R b SBi iRy avove
and obt&iReti SRt FSHH Qf fhie"9-cHidrov2{(2, 6Qi|ﬁfé@i’£§iﬂ%¢f® x9J-1igrenyl-1H-

i nvention was al so denpnstrated ninvitro test

pyrrold[2, 3:¢ipyrdiesy@ipgrabinrhiyl-pieisaronerdibygraskierides

I I Qc SGY i n pharmacol ogi cal
LC/Mé&E tw’gﬂ?é@ f'e ‘?ﬁﬁﬁaﬁ?rg‘(t%‘?‘@ﬂﬂant |Oreni n at g
concentration of 30 nMwas incubated with the test
conpounds at various concentrations and the
Pharmiaca tefSsubstrat e
Dabcyl -y- Abu- 11 e- Hi s- Pro-Phe-Hi s-LeuVal -1l e-H s-Thr-ED
ANS at a concentration of 25 pMfor 30 min at 37 C and
A) |nh|BQ|dm<5fr@h|n10room tenperature in human pl asma
(I nnovat i ve Research, B(gool ed nor.mal human

The regis)-inkéhitiag agtivtyTol gesnpeungs e davrpfioarvas Hsmqnﬁﬂ)@\t% in an
in VItroﬁts?ﬁo\%gﬁ%lﬁgﬁ eHg 5@9&% ﬂgﬁl%% ﬂc%?eﬁde substrate is cleaved by

ypertensive activity ant 1 hypertensive
renin specifically abthecbepMah dondiwhitie comespendmtoctie dieavage site of
demonstrated in doubly transgenic m ce overexpressing
angm%%?'ﬁoﬂ%rr‘ﬂan renin and angi ot ensi nogen genes

(dTghRenhAgt mice; cf. D. C Merrill et al., J. Cl in.
Invest. 97 5(1996), 1047; R L. Davisson et aI
Recontbinant humastreniag Gayasan, no1 16806217)Lat a gensantetion) of 5 nM was

mcub e BB Bbe BRSPS 60 b Bt

substréfédDEBSyI{yJ ﬁu@ngisqbl%nphe%@&etut‘aaﬂg@nﬁs Thr-EDANS (Bachem no.
respecti Briefly, in this test the arteri al

M-2050¢ E)asbayle'neans the fhy( 4 ratimietiy lamine - HivemytezmAenzeyt grqup and
EDANgHggérgn? é %gﬁ:%g? oarwa%r(])'e{h%l )a%hoﬁﬁépﬁtﬂh%n@g{gﬁﬁgmc 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 1Cso 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 ICsp value of less than about 10 micromol/t (10 pM).
Representative ICsy values, which were determined with the compounds in the form

of the obtained salt indicated in the examples above, are listed in table 8.



10transm tter (nodel TA11PA-10, DS') is inplanted into

the left carotid artery of dTghRenhAgT m ce under
WQpwenddel a. Aninmals are kept on a 12 h | i ght/BEF/KEP2009/000280

cycle and have free access to food and water. After

one week of recovery periodggarterial pressure and

heart rate are nonitored over 24 h to establish the

basel i ne val ues. Then animals receive orally by gavage

Table §5 | Sl %éﬂ@%bfsmtoé.rﬁn'Hgﬁeé%gf&&?ﬁoggf@%%beﬁ"aﬁ@ose

% of Tween(|r control, vehicle
Com@ﬂl?nﬁbm par an&%&@ogﬁé 0?9 contj nuousl| y
(P?vﬁ HOLEM)

exam‘pyé nen dddlt al 4 h |as@ni@igineal | mean arterijal
pressur¢ |owering effedqt and duration of

1 antihypeptensi ve activiltgg are detefgiggyd (nmean
arterial pressure g digstolic pressure + 1/3

3 (systoli g essure |- di olic prespuyA) ) - Conpounds
are screened at varfioug 20 doses such as 3 rTg/ kg body
Wei ght @ U ng/ Kg body; ight pel

13 2006/ 09%368bCT/ EP2009/ 280 157 O Qq%’ 1. A
conpounyt of - tte forjmul g, T any

22 stereoi :;Qrfg:‘r?i c forns or m Xt ure op ésci er eoi soneric
foras—t+H—any—+at+oy| or af..ya. otogircatty acceplt abl e

27 salt thePd¥® or a [5phyd7l ogi cal 'y 7dtcept abl ¢ sol vat e
of any hf fham RR vherein 10A i1s chosen—friom 0’ S’

31 N((C1- OHDQO%)/I) and C(ROR; Ra is Bren from
hydrogen fluorine Jand ((Cl-CA)-alkyl wherein ithe two

37 groups RA.60% i ndependgntifof each 0OB& and can be
identical or differlent,| or the two|groups Ra tlogether

38 are a digadxent (C2-/C8)-ladigyl group] oRA s chosen from
hydr ogen, fluorine,| (Cl-C4)-al kyl,

40 hydroxyyo@osqd) - al Kyl - | 1(4@1-C4) - |1 1
al kyl - 01 (C1- C4) - al kyl -,| phenyl - (Cl1iC4) - al kyl -,
het er oaf 1- C4) -|al kyl (C1-C4) { gl4eyl - OCO- QuH2L, -,

49 R1- NH-C!baé(ﬁZu- and (C¢1-C4) - al kyl g'—hyv\,herei n all

59 O'oups ebre |ndependerq feach o 3945 and can be
i dentical or differlent; i s chosen TTom hydrjogen,
{C1=C4) hydrioxy - \A) atkyl-= d

54 [pN-CO éf@?) aIkyI-; 1K3J4 |s hé)sogﬁfrom
hyar-ogeh—(€1-C6)— |ky|T€\fGG' atrd

57 (C3-C7) {8y oal kyl -jlovH2VEE 25 co | 0-MD
2009/-095162PCH-EP2009/ 006280158

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 pyM 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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R2 is chosen from phenyl and heteroaryl which are

optionally substituted by one or nore identical or
wa@lpdopeysas substituents chosen from hal ogen, PCT/EP2009/000280

(C1-CA4)-al kyl, (Cil-C4)alkyl-O, (C1-CA4)-al kyl-S(0)m,

hydroxy and cyano, 5R3 is gggsen from

(C3-C7)-cycl oal kyl, (C6-C7)-cycl oal kenyl

t et rahydr opyr anyl phenyl and heteroaryl, wherein

oal kyl a cycloalkenyl are optionally substituted
C) An @lyp&ﬁ@f‘a?{' n%f? Wity dentical or different substituents

The |n0\h@c$ SHthp%ﬁestW aétﬁ/|ty(d$1eoﬁi’ao@4dsydf tR@thvantibA>ean wnd
and heteroaryl "are optionally substituted by
demomﬁt@ted lmdaeblh/d@amsgealc icegevearexpiesshgduth thusrarn reftio ead

3”9'0%%)89 glg s@féh&gﬁ%bﬁgfyce( %ﬁ%g;) Merr)}l et al., J. Clin. Invest. 97

1996)(@@4@4Rke: biébrs@oé@tag)l O%l)uk)/lhvest(@@-(@@é)?) 1258 J. L. Lavoie et al.,
Cl Oa - al
Acta R@ﬂ@@%}%ﬁ (@@mni7d13@e)la@ew breedipgrsrains camying the

huma@%@k@ﬁl %%@ﬁpg%@ﬁgﬂéf%%ﬁ frgrbsgene respectively).

Briefly( (altr@besathe/hrtéﬁal pressure in freely movmg male dTghRenhAgT mice is
cycl oal kyl - ro- (G -C6)-al kyl -0-
deter @Qd @y)te Sty m%@g @Bt qupoge the catheter of a radio

I
transré]ggogﬁAaé 1@{4@(%}9@?%( eggﬁtgﬁggu% EAR RN artdr9Br
dTghReEndWgT- inice @ider axide}lheslahénmaiarayakepnerca)izah Ihght/dark cycle

and h%\é?{rgé%_ éCL 1%4 %)b?l@liﬂd}@teéi Rffer one week of recovery period, arterial

pressdr@%‘rﬁmeéﬁ’ %t@%r@)‘horﬁﬂf@& el g‘tﬁ@esﬁbﬂﬂ}ghthe baseline values.
0-(Cl-4)-al kyl-, heteroaryl-0-(Cl- 042 al kyl -
Then @ml(r(ads rece)vend qumge@tmarltlw daily dose of the test compound in

vehlclg&f@( %%@%‘i}\gﬂé )o of mﬁﬂ?@@é&yd% i /? of TW)?&P 0)%9) or,as a

controf, Qbhtcﬂ‘élbn?l Hélm&iynaﬂ’m 7&me€ef§|abé|réddrd€d fd%htlﬁuously for an

phen | - ) -al kyl-O, heteroaryl-(Cl-4)-al kyl -0-,
additi 26 a ctn‘@zx)mm mgan@rterial pressure werlng effect and duration of

anhhy%% @»}e al:h?' ala cﬁt&@ﬁbeﬁ (&h{éﬁpﬂﬁ? r?gs&r? = diastolic pressure

+ 1/3 plegstylic 6fés(§1|f@4)jfa§tckl}d preéssure)). Compounds are screened at various

het ero

doses§u6:b @sa&)g Iég &9&y N&ght@{iﬁ 118 Rnﬂ/k@ bodmyeu@t(r@[ day.
-C4)-al kyl-O, (Cl1-C4)-al kyl -0 00-(C1-C4)-al kyl -0-,
H2N- 25CO (Cl1 -C4)-al kyl-O, (CL -C4)-al kyl-CO O,
(C3-C7)-cycl oal kyl -C, H2, -00-0-, (Cl1-C4)-
al kyl - NH- CO-0-, (C3-C7)-cycl oal kyl - CvH2v- NH- 00- 0-,
(C1l-A)-al kyl-S(0)m, nitro, amno
(Cl1-A4) - al kyl am no, di((Cl-C4)-al kyl)am no,
(C1l-C4)-al kyl -CONH, (C3-C7)-
cycl oal kyl - CvH2, - CO- NH-,
(Cl-C4)-al kyl -S(0) 2-NH, (CL-C4) - al kyl -0 00-, H2N-00-,
((CL-A)-al kyl)-NH00-, di ((C1-C4)-al kyl)N00-, cyano,
HO S(0) 2-, 30H2N-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 independent of each other and can be identical or
different; WD 2009/ 095162PCT/ EP2009/ 000280 159 one of
the groups Yl, Y2, Y3 and Y4 is N and the others are
identical or different groups CH or CR40; heteroaryl
is an aromatic nonocyclic, 5-nenbered or 6-nenbered,
het erocyclic 5group which conprises 1, 2 or 3
identical or different ring heteroatons chosen fromN,
0 and S, wherein one of the ring nitrogen atons can
carry a hydrogen atomor a (Cl- C4)-al kyl group, and
wherein the heteroaryl group is bonded via a ring
carbon atom mis chosen fromO, 1 and 2,
wherein all nunbers m are independent of each other
10and can be identical or different;
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nis chosen fromoO, 1, 2 and 3; p and g, which
are i ndependent of each other and can be identical or
wa@lpGopgvas , are 15chosen from2 and 3; u i s chPGEREPINYHM0280

0, 1 and 2, wherein all nunbers u are independent of

each other and can be idenyggal or different; 20v is

chosen fromO0, 1 and 2, wherein all nunbers v are

i ndependent of each other and can be identical or

different; wherein all al kyl groups, independently of
Claimgach ot her, are optional |y substituted by one or nore

fluorine atonB 25 wherein all cycl oal kyl groups,

i ndependent | of each other, are optionally
1. A compsund of 8tk foymane |, dn amyrof itssderepisemeic farmsarenmixture of

substituents
stereofiraed® RIS Y TGllne 00 bbySBlRaREI T M EPlais sa ey, or o
phys.dl@gleéuwddep@ém@wmewahyldﬂtHférand R40, independently

each other, are optionally substituted by one or

nDre |dent|cal or different substltuents chosen from

hal ogen, (Cl1-C4)- alk¥i R(Cl ) -alkyl-O0, (C

-C4) - al kyl - S(0) 2- and ano. WO

2009/ 095162PCTMEP200 0280 160 2. A conpound of the

| aolvas cl o, in any of its
s@gmz $§OY ic R

or meN\pr m xXture of stereoisoneric
fornB\Pn a ratio, o physi ol ogi caljl y accept abl e
salt th p kol ogi cal Iy acceptable solvate
of any of th 5 erein pis 2 and q is chosen from
2 and 3. 3. congdlnd of the formula | as claimed in
one or nore claims 1 and 2, in any of its

stereoi soneric fornms or a mxture of stereoisoneric
forms in any ratio, or a physiologically acceptable
wheretal t thereof, or a physiologically acceptable sol vate

Ais cigserfam . SubUEGH) Sed O EDehor o i dent i cal “or

di fferent substituents chosen from hal ogen,
(Cl-c4)-alkyl, (ClL -C4)-alkyl-O, (Cl-C4)- .
2 is chldegh-f&I hydrodeyd ﬂUQSﬂneﬂdddy;a'lﬁh) “alkyl, wheigim thentvagraups R

are '"‘#?P%ﬂ%{??%il"f 8301 ol R o BBl G Slrey Bl i ghous RO

to eth‘é?%?@alcﬁ@é]em LOH)EKkyIyrany; ratio, or a
g physi ol ogi cal $§ agcep¥g%leysalt thereof, or a

physi ol ogi cal | y acceptabl e sol vate of any of them

i BB By R SRR S PR TER e AR, (-

alkyl- migg@maﬂ@/mphanﬂ (mgtepe!lkiﬁnthenéroeqdﬂcmme}rallan-d (Cat palkyl-O-

tical or different, or the two % oups g?%her
wherel aII group

CO-Caiz-, R 'dNtLEEnE w2 209)(CatGa)1allghQp! are

independent of each other and can be identical or different;

R' is chosen from hydrogen, (C-C4)-alkyl, hydroxy-(C1-Ca)-alkyl- and H.N-CO-(C;-
Cs)-alkyl-;

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



10

15

20

25

30

R is chosen from hydrogen, (Cl-C4)-alkyl,
hydr oxy- (C1- C4) - al kyl -, (Cl1-C4)-al kyl -0-(C1-

wWQ3@apsdbkyl -, phenyl - (CL- C4) - al kyl -, PCT/EP2009/000280
(Cl- ) - al kyl - 0- CO CuH2u- and R1- NH 00- CuH2u-, wherein
all groups R are |ndepende{1530f each other and can be
identical or different; RL Is chosen from
(C1-CA4)-al kyl, hydroxy-(C -C4)-al kyl - and

R s RO 30l e 5 3P IS8 By ome o
more |@Qwﬁ|ca|‘69dmahp&fﬂs€i&?&ﬁé%R%QQ%%O% géﬁl((f??m) élkyl (C;Lc4)-

phenyl is optionally substitute one or
alkyl-Q-d éGit- C@halkw S(Pjf-ehydroxy @nck syanent s chosen from

hal ogen, (C, -C4)-alkyl, (C1 -C4)-alkyl-O, (C

-C4)-al kyl S(0) m hydroxy and cyano; 5R3 is chosen from

%is éﬁ@s&?ﬁomy(UgO@%)Wcloaﬂlgﬁ @&CQY@)}MIKQ’EWHeﬁﬁﬁy@WVényI phenyl

wherei n cycl oa cycl oal kenyl are opti onal

and hejgraryk mh@aelawy@?;v@"wﬂ aﬁﬂrcarcmélm yeare @ﬁatma‘iwéusﬁtl%ted by one

or mofs B bLEA SRR L LABELR o o, €t ano

hydrO):yf aﬁdrhpﬂ}enﬁjla‘ahd hgter(c:gryﬂ atd epmalmutmww areosemore
1
|dent|<:@&;g£n dﬁf;ré?nl %]Hb_sgtl{ems g@t;&%{]y f@m halagen d&yi-Celralkyl, (Cs-Cr)-

crcloah B NGTPX(y St s ERCr AIVFO- (1,8 Y 0w -

cycloahhqdloglam-oe(m-«:@)alhylwkx:m Q- QGNIGAE depalkyl-, hydroxy, (Ci-
Co)-alKY Dol G ke hC i, Iy oy i Gedsalky Q- (Cr-Ca)-alkyl-O-
(Cs- C62 Gﬂéw a- km‘k@’) cW&élR@ic&kﬁl 64&: ﬁieb%h&n O-, (C4-Ca)-alkyl-CO-NH-

(Cs- cemlmq o(Cﬁ@)s) alkWS(@)m a(nglcscam al kyl - O 00-
15(Cl- C4) -al kyl -0-, (Cl1 -C4)-al kyl - 00- O,
(Gi - C4)-al kyl -NH-00-0- and (C, -C4)-al kyl - S(0)m

0 is Bhesei flom Hlalégléﬁt(01@Dtaﬂkﬁ4(@£@7}éyi%!ﬂk'ﬂm429f pﬁéﬁiﬂl (C1-Cy)-
ot her and can be identi cal
alkyl-, hgtergaelntc-@4)-atkyl-, Wdrmu-(%-% awcin&Ctﬁs)-a{HYéps(%r@s) alkyl-,
(- CSSRERIL o DS, SEGRE 2 TR, 1Bk ary o0
Cy)- alkvﬂddﬂﬁhﬁi@m altkﬁll)Na(ﬂq ©$)Mkylar}®0€£a® (05-C emikylc 4C1-@,)- a|ky| O-

CO-(CorCa) Ky, HACE AT Crr Ry, Brake (67 askolSea(Fo o
o0 SHERETAN. L SRV CIPIH 20 oo
Cy)-alkyl-O-, (C4-C4)-alkyl-O~(C4-Cy)-alkyl-O-, (C3-C7)-cycloalkyl-C\H2y-O-(C1-Cy)- -
alkyl-O-, phenyl-O-(C4-C4)-alkyl-O-, heteroaryl-O-(C4-C4)-alkyl-O-, di((C1-Cs)-alkyl)N-
(C1-Cy)-alkyl-O-, HO-CO-(C4-C,4)-alkyl-O-, (C1-C4)-alkyl-O-CO-(C4-C4)-alkyl-O-, H2N-
CO-(C+-Cy)-alkyl-O-, (C1-C4)-alkyl-CO-O-, (C3-C7)-cycloalkyl-CyHz-CO-O-, (C4-Ca)-
alkyl-NH-CO-0-, (C5-C;)-cycloalkyl-CyH2,-NH-CO-O-, (C+-Cs4)-alkyl-S(O)m-, nitro,
amino, (C4-Cy)-alkylamino, di((C4-Ca)-alkyl)amino, (C1-Ca)-alkyl-CO-NH-, (C3-C7)-
cycloalkyl-CyH2,-CO-NH-, (C1-C4)-alkyl-S(O),-NH-, HO-CO-, (C4-C4)-alkyl-O-CO-,
HaN-CO-, ((C4-C4)-alkyl)-NH-CO-, di((C1-C4)-alkyl)N-CO-, cyano, HO-S(O);-,
H2N-S(0)2-, ((C1-C4)-alkyl)-NH-S(0),- and di((C1-C4)-alkyl)N-S(O),-, wherein all

substituents R*® are independent of each other and can be identical or different;
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WO 2009/ 095162PCT/ EP2009/ 000280 162 wherein all al kyl
groups, independently of each other, are optionally

W@ awend3ier ed by one or nore fluorine atons; SwWHEF/EP2909/000280
the cycloal kyl group is optionally substituted by one
or nore identical or diffeqggt substituents chosen
fromflourine and (Cl-4)-al kyl, unless specified
ot herw se; wherein all phenyl groups present in R

one o sFaSin KL TRIGRLY 0 R RS o PR AL

groupssglp.[sg,g crent s chosen from hal ogen, (Cl-C4)-al kyl,
Cl- C4)-al'kyl -O, (Cl-C4)-alkyl-S(0)2- and cyano. 5.
Aconpound of thefornulal as clainmed in claim4, in

hetero%?yé lj%sp '@%ﬁ@fé? § o C?F&%F%I §'H{ﬁ% tﬁ%regroraq-maéfh Hér%doheterocyclic

group WhicH ebaptised Hy2 bracidentiedlo? différent FiRg @eteroatonds chosen from N,
physi ol ogi cal | é@ cceptabl e sol vate of any of the
O andheavkerginaee of e drg nﬁmenoatomfa%cw eRfpY A ydm%mabr@ ora (Ci-

BRI Pl TR o som
h%ggolxy (G C4) aI kyI , (Cl C4) g: ty: _ -(C1-A4) - al kyl -
m is chasay e Gk 809 2. WheTainIaGIERe G Bigse | ww%%ynapgsaﬁh other

and ceﬁpbeﬁsderﬁicﬁpgp&m@%rﬂf t he for mula | as clained in claim

n any of its stereoisoneric forns or a m xture of
stereoi soneric fornms in any ratio, or a

. si.ol o ceptable salt thereof, or a
nlscdéﬁ Bifend rg #@&dggceptable sol vate of any of them
wherein R3 is chosen from (C3-C7)-cycl oal kyl,
(C6-C7) -cycl oal kenyl and phenyl, 25wherein cl oal kyl
p and anw/hmybar@andem@mdent@f each othen a}ndsmbietld.@retw%yr dlﬁf@r@nt are
hoseTH S P cal or different substituents chosen from
ChoseR|eey Ef! %(ﬁ-Cﬂ)-alkyl and hydroxy, and phenyl is
optlonally substituted by one or nore identical or
di fferent substituents chosen from hal o

u is choggn@®m §, fyand 2,orhers)n gl nym@rs Hrare mdgpendent of each other

and et RN ATEISTR00/ 060280 163 of the formila XV

Wi th a conpound of the formula X to give a conpound of
. the fornul a Xl Ii
vVis chosen from 0, 1 and whereln all numbers v are independent of each other

and can be identical or different;

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

one 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 (C1-C4)-

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, (C1-C,)-alkyl, (C4-C4)-alkyl-O-, (C4-C4)-alkyl-S(O)2- and cyano.
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5 wherein A, R, R20, R30, R40, Y1, y2, y3, Y4, n, p
and q are defined as in clains 1 to 6 and additionally
WO gwen9dmal groups can be present in protect edPGHEPR3009/000280
in the formof a precursor group, and R5 is defined as
RL inclainms 1 to 6 with thggexception of hydrogen or
is a protective group, and renoving the protective
group R5 in the case 10of the preparation of a
conpound of the formula I in which RL is hydrogen. 8.
A conpound of the formula | as clained in one or nore

2.A c@ﬁmp@hﬁa @Ftﬁle fRmir aéicrém‘\éu% _Him |iM aRG T MsFU RofHnheric

t hereof or physi ol ogi cal | y accep t'abl e sol vate of any
forms of atmixturemf sﬁﬁeownwrmwf@rmae @nwatlo or a physiolggically

accepfitié R TIRIRET or SCHBRIbwERLY HELEPtaBRTRIVABR By FFiém.

wherelfPp & 2fandl cﬁlslmwohehqr&nczram Bhysi ol ogi cal | y acceptabl e
salt thereof or a physiologically acceptable solvate

of any of them and a pharnmaceutically acceptable
| €L . 0 h . ; [ .
5. A RBEURH pRtorEl L3 RS BRI 4 B 1A . amy o
its stewl?xaimiémg'fcmildl or acmﬁptabf etesa?nsombac;f@rfrwm any ratio, or a
physi ol ogi ca acce e solvate of an
physilogicalbiarcapiahie saft thr g. QrmBhySIpDgIaal acPea! %%0'%@ of any
of ther“yl%@é?ﬂﬁﬂzons FH&‘NI RN"E&“ ‘éjépﬁtéourfflp@u@%tlﬂu'ﬂéfbggn@rbr mare identical

I na pector cardiac | cl ency,
or dlﬁmpbsmbﬂmmntsm:)deadrom hatogen, (Caba)rakkyl, hﬁ}pém-aﬂwhgb, , (C1-Cy)-

e tr| cuI r dysfunction, restenosis, renal
alkyl- é@éﬁﬂo!\ CY%'{%em a, renal failure, kidney

i nsuffi CI ency, nephropathy, retinopathy, ischemc or

obstructive Perl heral circulation disorder, glaucoma
4. A conpeund of Henfodamaykas claimed in one or more of claims 1 to 3, in any of

its stereoisomeric 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

A is chosen from O, S and C(R?),;

R? is chosen from hydrogen, fluorine and methyl, wherein the two groups R® are
independent of each other and can be identical or different, or the two groups R?

together are a divalent (C,-Cs)-alkyl group;
R is chosen from hydrogen, (C4-C4)-alkyl, hydroxy-(C1-C,4)-alkyl-, (C1-C4)-alkyl-O-(C1-

Ca)-alkyl-, phenyl-(C1-C4)-alkyl-, (C1-C4)-alkyl-O-CO-C Hz,- and R‘-NH-CO-Cqul,f,
wherein all groups R are independent of each other and can be identical or different;

R' is chosen from (C4-Cu)-alkyl, hydroxy-(C1-Ca)-alkyl- and H;N-CO-(C1-Cy)-alkyl-;

R is chosen from hydrogen, (C1-Csp)-alkyl-O-CO- and (C3-Cy)-cycloalkyl-C,H,-O-
CO-;
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R% is phenyl which is optionally substituted by one or more identical or different
substituents chosen from halogen, (C1-Cy)-alkyl, (C4-C4)-alkyl-O-, (C4-C4)-alkyl-
S(O)m-, hydroxy and cyano;

R% is chosen from (C3-C7)-cycloalkyl, (Cs-C7)-cycloalkenyl and phenyl, wherein
cycloalkyl and cycloalkenyl are optionally substituted by one or more identical or
different substituents chosen from fluorine, (C4-C4)-alkyl and hydroxy, and phenyl is
optionally substituted by one or more identical or different substituents chosen from
halogen, (C1-Ce)-alkyl, (C4-C,4)-alkyl-O-(C4-Cg)-alkyl-, hydroxy, (C1-Ceg)-alkyl-O-, (C4-
C4)-alkyl-O-(C4-Cg)-alkyl-O-, (C4-Cs)-alkyl-S(O)m- and cyano;

R* is chosen from halogen, (C1-C4)-alkyl, phenyl-(C-Cy)-alkyl-, hydroxy-(C1-Cq)-
alkyl-, (C4-C,)-alkyl-O-(C1-Cy4)-alkyl-, hydroxy, (C1-Cas)-alkyl-O-, hydroxy-(C1-C4)-alkyl-
O-, (C1-C4)-alkyl-O-(C1-C4)-alkyl-O-, HO-CO-(C1-Cy)-alkyl-O-, (C1-C4)-alkyl-O-CO-
(C1-C4)-alkyl-O-, (C4-C,)-alkyl-CO-O-, (C4-Cs4)-alkyl-NH-CO-O- and (C1-C4)-alkyl-
S(O)m-, wherein all substituents R* are independent of each other and can be

identical or different;

one of the groups Y', Y2, Y* and Y*is N and the others are identical or different
groups CH or CR*;

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;
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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 (C1-Cs4)-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-C4)-alkyl, (C4-C4)-alkyl-O-, (C1-C4)-alkyl-S(O).- and cyano.

5. A compound of the formula | as claimed in claim 4, in any of its stereoisomeric
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 one, two or three of the groups R, which are independent of each other and
can be identical or different, are chosen from hydrogen, (C1-Cy)-alkyl, hydroxy-(C-
Ca)-alkyl-, (C4-Cy)-alkyl-O-(C1-Cs4)-alkyl-, phenyl-(C4-Cg)-alkyl-, (C1-C4)-alkyl-O-CO-
CyHa,- and R*-NH-CO-CyH..-, and all other groups R are hydrogen.

6. A compound of the formula | as claimed in claim 5, in any of its stereoisomeric
forms or a mixture of stereoisomeric forms in any ratio, or a physiologically
acceptable salt thereof, or a physiologically acceptable solvate of any of them,
wherein R* is chosen from (C3-C)-cycloalkyl, (Cs-C7)-cycloalkenyl and phenyl,
wherein cycloalkyl and cycloalkenyl are optionally substituted by one or more
identical or different substituents chosen from fluorine, (C4-C4)-alkyl and hydroxy, and
phenyl is optionally substituted by one or more identical or different substituents
chosen from halogen, (C;-Cg)-alkyl, (C4-Cg)-alkyl-O- and (C;-C4)-alkyl-O-(C1-Cs)-
alkyl-O-.

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
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of the formula XIV with a compound of the formula X to give a compound of the

formula XIII,
R R
N, PSN—R® R R
Vou WL 9 A
40 /] q Ul PNy 50
(R )"\X =Y OH R R (R40)n\lY\2,Y NWN R
YL y / \ > Y y J \ 9
N A\ N A RR
| 30 R X |30 \Rzo
R R
XV X

wherein A, R, R?, R®* R* Y' Y2 Y3 Y% 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 or a
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
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hypertrophy, cardiac fibrosis, vascular hypertrophy, left ventricular dysfunction,
restenosis, renal fibrosis, renal ischemia, renal failure, kidney insufficiency,
nephropathy, retinopathy, ischemic or obstructive peripheral circulation disorder,

glaucoma or end-organ damage.



