1 Cyclic azaindole-3-carboxamides, their preparation and their use as pharmaceuticals The present
invention relates to cyclic azaindole-3-carboxamides of the formula I, RR (R4) "iy,17-.--YIN R" Y3, ?
R R N | 30k20 wherein A, R, R10, R20, R30, R40, yl, y2, y3, "4, n, p and g have the meanings
indicated below, which are valuable pharmaceutical active compounds. Specifically, they inhibit the
enzyme renin and modulate the activity of the renin-angiotensin system, and are useful for the
treatment of diseases such as hypertension, for example. The invention furthermore relates to
processes for the preparation of the compounds of the formula I, their use and pharmaceutical

.compoitions comprising them. SUM In a first aspect, t IS r0| of the
“formula | QN%W@F!EQQ %&Sm@l}%ﬁg}‘&’?ﬁ&% gpéhrzfé)?é%#eré: fgﬁr%qsr%i%%ggo ora

physiologically acceptable salt thereof, or a physmloglcally acceptable solvate of any of them, RR

wherein A is chosen from Q, alkyO and fluorine and
(Ci-C4)-alkyR Wﬁéfﬂh’?ﬁ@’}md?ﬁ%§%3 rg i eﬁ)r(‘e%n e 058 %ﬁnfﬁ%‘%ﬂ a?ﬁigém;tlcal or
different, or the two groups Ra together are a divalent (C2-C8)-alkyl group; R is chosen from
hydrogen, fluorine, (C1-C4)-alkyl, hydrox =] 04)-alkyl-, (01-C4)- - phenyl-(C,-C4)-alkyl-,
heteroaryl-(C,C4)-alkyl-, (01-C4)-alkyl-OC "H2u-, R1-NH-CO-Cul-12u- and (C,-C4)-alkyl-O-,
wherein all groups R are independgnt ofgg\other and can be identical or different;
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wherein A, R, R, R, IR3°, R® ¥' ¥2 Y% ¥* n pand q have the meanings
indicated below, which are valuable pharmaceutical active compounds. Specifically,
they inhibit the enzyme renin and modulaie the activity of the renin-angiotensin
system, and are 'us_eful for the treatment of diseases such as hypertension, for
example. The invention furthermore relates to processes for the preparation of the

compounds of the formula |, their use and pharmaceutical .Qarrlp.eéi’tions comprising

them.



R'is chosen from hydrogen, (C,-C4)-alkyl, hydroxy-(01-C4)-alkyl- and H2N-00-(Cr C4)-alkyl-; R' is
chosen from hydrogen, (CI-05)-alkyl-0-GO- and (C3-C7)-cycloalkyl-CvH2v-0- CO-; Ib R2 is chosen
from phenyl and heteroaryl which are optionally substituted by one or more identical or different .
substituents chosen from-halogen, (0-C4)-alkyl, (01-C4- alkyl-0-, (Ci-C4)-alkyl-S(0)m-, hydroxy and
cyano; R3 is chosen from (C3-C2)-cycloalkyl, (C5-tR)-cycloalkenyl, tetrahydropyranyl, phenyl and
heteroaryl, wherein cycloalkyl and cycloalkenyl are optionally substituted by one or more identical or
different substituents chosen from fluorine, (C1-C4)-alkyl and hydroxy, and phenyl and heteroaryl are
optionall@dMR¥d by one or more identical or different substituents chosen from halogen, '
(01-00-alkyl, (C3-C2)- cycloalky1-0,H2v-, hydroxy-(Ci-C6)-alkyl-, (C1-C4)-alkyl-0-(C1-06)-alkyl-,
(C3-C2)- cycloalkyl-CvH2r0-(Ci-05)-alkyl-, (C1-C4)-alkyl-CO-NH-(01-C6)-alkyl-, hydroxy, C5)-alkyl-0-,
(C3-C2)leyalbeskyspert2 tfeerenimiponyided € epratkglod ¢F hedoatyleO: GROBEikyl-O-,

(C3-C2); -C N2 -0-(01-C6)- -0- -C4)- -CO-NH(C1 -C6)-alkyl-Q-,
(c-i-CS)ﬁﬁ@%%%#?g%%O&g%ﬁ%ﬁ?i%8@&%@@@%’&%Egl'ﬁg?é’l%&%géérﬁ;{/l- 01-C4)- alkyl-,
heteroaryhysiobjcakyladeahionje(Salidagrayor (€ pEs)ctkibaliCicaptatitglsolvate of any
(C3'02)'8V yl-Cv1-12v-0-(Ci-C4)-alkyl-, phenyl-0-(C1-C4)-alkylm heteroary1-0-(01- C4)-alkyl-,
di((01-C4-alkyON-(C-1-04)-alkyl-, HO-00-(C1-C4)-alkyl-, (C1-C4)-alkyl-0- CO-(C1-C4-alkyl-,
1-12N-00-(C1-C4)-alkyl-, hydroxy,(03-C7)RC3R:I0aIkyI-CvHZv-O-,heteroaryl-(O-C4)-aIkyI-O-,
hydroxy-(Ci- C4)-alky1-0-,(C3-C2)~cycloalkysCv1-12y-0-(01-04)- alkyl-0-, phenyl-0-(0i-C4)-alkyl-0-,
heteroaryl-O-(Cl-Cégf)-aIkyl-q-, di((QL-04-adky g}))l-Cﬂ)-alkyl-O_m HD-CO-(C1-C4)-alkyl-O-,H2N-
00-(C1-C4)-a|ky|(8—,!%-?c4f'- lkyl- (Ca-cHyebicloalkyl-C,H2,-00-0-, (01-C4- alkyl-NH-CO-Om

. (C3-C2)-cycloalkyl-Cvigz:;-NI -0-, (014)-alkyl-S(0),,-, nitro; amino, (C1-C4)-alkylamino,
dia01-04-alkyljamino, ( -alkyl-CO-NH-,{03-C7)- cycloalkyl-C,H2v-CO-NH-,
(C1-C4)-alkyl-S(0)2-NH-, HO-0@-, H2I<f_‘\-00-, ((C1-C4)-alkyl)-NH-00-, di((C1-04)-alkyl)N-00-, cyano,
HO-S(0)r, H2N-S(0)2-, ((01-04)R;aﬂ<yl),-N??-S(0)2- and di((01-C4)-alkyl)N-S(0)2-, wherein all
substituents R4 are independent of each other and can be identical or different; -Ic 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 m noc‘¥lclic, 5-membered or 6-membered, heterocyclic group which comprises 1, 2 or 3
identical of arferent ring heteroatoms chosen from N, 0 and S, wherein one of the ring nitrogen atoms
can carry A hydnogen &oomCorS NG €2« rtdyfrang, G herein the heteroaryl group is bonded via a
ring carbon atom; m is chosen from 0, 1 and 2, wherein all numbers m are independent of each other
and can be identical or different; is chosen from O, 1, 2 and 3; p and g, which are independent of each

other and Rafstdagenticamonydreaent fleripgang forfr2-alraviewinden MEhgwUPRRd 2, wherein all
humbers kare-insleneras Rk eheadiihanarad s ResitralicplowdHiareittnis whogruporeo, 1 and 2,

wherein all numbers v are independent of each other and can be identical or different; :
“together are a divalent (C,-Cg)-alkyl group;

R is chosen from hydrogen, fluorine, (C+-Cy}-alkyl, hydroxy-(C1-Cas)-alkyl-, (C1-Ca)-
alkyl-O-(C+-C,4)-alkyl-, phenyl-(C:-Cq4)-alkyl-, he‘cefoawl»(&-C4)—a_ikyl-, (C1~C4)~a_|fkyi-0-
CO-CyHau-, RT-NH-CO-CyHzy- and (C1-Cy)-alkyl-O-, wherein all groups R are

independent of each other and can be identical or different;

R' is chosen from hydrogen, (C1-Ca)-alkyl, hydroxy-{C,-C4)-alkyl- and H‘gN-CO~(C1—'
Ca)-alkyl- '

R'®is chosen from hydrogen, {C1-Cg)-alkyl-0-CO- and (C3-C)-cycioalkyl-CyHz~-O-
CO-,



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 R40, independently of each
other, are optionally substituted by one or more i Rtical or different substituents chosen from halogen,
(C1-04)-alkyl, (C1-04)-alkyl-0-, (01-04)-alkyl-S(0)2- and.cyano. d In a second aspect, there is provided
a process for the preparation of a compound of the formula I or its salt or a solvate thereof as defined

above, coRfSrisiooseaction ploenybaoadefetua e witcaabhspbsttitstisy eRia X to give a
o R BRI 8 iercr QRO RLI AR AP BN 18, Mg et anld are

defined ad Bheve an onally functiona e present in protected form or in the form of
a precursaiiieln, (ErdCR ik RBd-abYRIOXB e WitAte exception of hydrogen or is a protective
group, and removing the protective group R5 in the case of the preparation of a compound of the
formula | in which R1 is hydrogen. In a third asl)ect there is E)rovided a compound of the formula | as

defined ativasorReply o dleafir nevalpalkyd Gir triorersien kel e itaforyceeyidiEWivate of
any of thegy forslef-anf WhaFEIRCSEikyInAdybareest dhempivhatyidepsataay masagtical

composition, which comprises at least one compound of the foymula | a@fdggine ove or a
S\

physiologiealRCAR ddhtipR LaftitRerabPUPSIBIR R RIEEIN RO HRIBIE &SN\ ?8F them and a
pharmacerjigraihy 28R6pIRGIYI GG Satdecaryl Bfth astisreilliharssityalise dibeuswrd a compound of -
the formula | as defined above or g physiolpgically acceptable salt thereqf or ysiologically
acceptabl&EGHRERLS %ﬂttﬁ%??ﬁabﬁ%% ﬁﬁﬁ?ﬁ&gﬁﬂ% %%Q%Qti@é;ﬁg}i? (ﬂéﬁﬂ@%% tment of
hypertensigidiieyt-tilye, oatdiag-iTfaCioalkang(fa-Paptaikyl-CafGiaCihsiifiticlayCcardiac
hypertrophy, cardigc-fiprosis, xasculay, hyper t } r dysf [o IS, renal
fibrosis, re%a?l%’? %‘E%ﬁqﬁﬁéé%%e iﬁ?ﬁ?@@%ﬁ%ﬁﬁ%op%ﬁ g{gén'o gﬁﬁs@emic or
obstructiv€ gealipietsl, (Cslaroyctistrylet, glatRomudsexniCorganaiivhae(GECXRIRHO-
DESCRIPJION .T. inzaNgi ' RAS;alse designaieqdas feni 1eiBLensin
aldosteror%(:;£ Ey%)éﬂ%g?ﬂéﬁs ﬁ?ﬂ%@ﬁgﬁ 5}3" ﬁégfa@gg%k? ?l?)tnég%ségg %]vﬁlmgs%tgﬁhe balance of

electrolytelCaries Farkbiprtaifing detvitdiQlotuate, &#@ 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

Physiolog%‘/ﬁducation 20 (19968{), S236). It acts via the effects of a&?iote‘nsin ], an o%a eptide
disie &

hormone, WhighdRsenemdislensh Feodp@kFh-mimafibri SAditéneiR TEmIE 7o main
steps. In thgfirstheirposePitdES, RAk38, kdaimgady £ 389 .10 -ax-BkyBA-18)  palid0 amino acid
1 the SACora S SOEnER L GBS B e b e 2SI Get rotasse
angiotensig;senkgrfid Sy palkMRECReéhiRatkpiro s <O theQupabiibméntar eglgldd the kidney
o R AR T 01 Aol (3 R 82 sy ond V0
cycloalkyl-CyHz,-O-, phenyl-{C-Cg)-atkyl-O-, heteroaryl-(C4-Ca4)-alkyl-O-, hydroxy-{Cs-
Cy)-alkyl-O-,(C1-Ca)-alkyl-O~(C1-Cy)-alkyl-O-, (C5-Cr)-cycloalkyl-CyHa-0-(C4-Ca)- - |
alkyl-O-, phenyi-O-(C{-C;;)-alkylaO-, hetercary-O-(C,-Cs}-alkyl-O-, di{{C1-C4)-alky)N-
(C1-Cy)-alkyl-O-, HO-CO-(C4-Cy)-alkyl-O-, (C1-Cy}-alkyl-O-CO-(C4-Ca}-alkyl-O-, HaN-
CO-(C-Ca)-alkyl-0-, (C1-Cgq)-alkyl-CO-0O-, (C5Cr)-cycloalkyl-CyHz,-CO-0-, (C1-Ca)-
atkyl-NH-CO-0-, (C3-C7)-cycloalkyl-CyHay-NH-CO-0-, (C4-C4)-alky-S(O)m-, nitro,
amino, (C+ ~C5)~alkyiamino, di((Cq-C4)-alkyl)amino, (C1-C4)-alkyl-CO-NH-, (C3-C7)-
cycloalkyl-CyHz-CO-NH-, (C1-Cy)-alkyl-S{0)2-NH-, HO-CO-, (C+-C4)-alkyl-O-CO-,
HaN-CO-, ((C1-Ca)-alky)-NH-CO-, di{{C-Ca}-alky)N-CO-, cyano, HO-S(O)z-,
HoN-S(O)s-, ((C1-Ca)-alkyl)-NH-S(Q).- and di((C+-Ca)-alky)N-S(O)z-, wherein all
substituents R* are independent of each other and can be identical or different;



2 activation and subsequent RAS activation in normotensive humans is stimulated by sodium or
volume depletion, or by a reduction in blood pressure. RAS activity is the principal determinant of
several pathological states since 5angiotensin Il, the major effector molecule of this system, increases
blood pressure both directly by arterial vasoconstrigtion and indirectly by liberating the
sodium-retaining hormone aldosterone from the adrenal glands, accompanied by an increase in
extracellular fluid volume, as well as having growth-promoting effects on vascular, cardiac and renal
tissues which contribute to end-prgan da e. 10 Pharmacological blockade qf.the RAS is an
establish@6ahRe Q&L{R?g\(/gr c?u b g)@% %P&%&\%@%&%’&‘&%ﬂ“ 6}.%’08[ $5ple, Handbook of
Hypertengi@]upgvcﬁ.o&imeﬁ'ﬁ’hager etal. (ed.), Elsevier Science Publishers, Amsterdam (1986), vol. 8,
489). However, the therapeutic response achieved with the currently used types of 15RAS blockers,
ACE inhibitors and angiotensin receptor blockers, although efficacious, is limited. This may be due to
the rise ineasivamicheis indoestit nydhese g ditsanbessiitts frraermtereas détesiogystiensin | which can
be converted intq angiotensin |l yia,other. V. t@ﬁ%@g} inhibjfi firenin,
which corfTEHb U ol TR i S e ey A pe e R RN
LeulO-Valliap@pepiterbondnef efrihrnrsinbigaan edamagantber iy miaiisaashisioan §osetisin peptides,
would inhgbi et t ic jphjbition of ACE
also affec s‘ft_lgf g\%ﬁ g%‘)’ot %@%@%h%%%ﬁ%&ﬂ E@%é%ggﬁ%sﬁﬁg{%?gﬁm%%%xample,
which is associated with side effects of ACE inhibitors, like cough or angioedema, renin is specific in
that angiofensinAaen fRols @ SPBNIRIWRERUD HaIEnIPBISIROB B iFRRIDdRuSR BeEsarsagfic and
powerful way of lowering blood pressure (cf. M. Moser et al., J. Clin, Hypertension, 9 (2007), 701) as
well as pravftifeg 6 iepisr QishiEr8fbans such as the heart, kidney and brain and, besides for
treating hypertension, thus is useful for treating disorders of the cardiovascular system, such as heart
failure, cardiac insufficiency, cardiac failure, 30cardiac infarction, cardiac hypertrophy, vascular
hypertropRy*® I%'?P?l@ﬂtﬁemgféys?fmiéh, in particular left ventricular dysfunction after myocardial
infarction, restenosis and angina pectoris; renal diseases, such as renal fibrosis, renal failure WO
2009/095162PCT/EP2009/00Q280 3 and kidney igsufficiency: diabet mplications, such as
nephropaﬁ‘u?%%l’ Pt F?e{ﬁﬁp 3888%1 ;Ogﬁ @Pe FAI &G |(5ings? éct‘f%ﬁﬁg%?gerré@%r grﬁogrrhage, for
example (ghtiserspentaatakeieffect of the RAS on renal diseases and cardiac damage, cf., for
example, U. C. Brewster, Am. J. Med. 116 (2004), 263; J. Gaedeke 5et al., Expert Opin.

Pharmacother. 7 (2006), 377; B. Pilz et al., Hypertension 46 (2005), 569).
u is chosen from 0, 1 and 2, wherein all numbers u are independent of each other

and can be iden’cicat or different;

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

and can be identical or different;

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

one or more flucrine atomns;

wherein all cycloalkyl groups, independently of each other, are optionally substituted
by one or more identical or different substituents chosen from fluorine and (C+-Ca)-

alkyl, unless specified otherwise;

wheréin all pheny! and heteroaryl groups present in R and R*®, independently of each
other, are optionally substituted by one or more identical or different substituen_ts
chosen from halogen, (C1-Cy)-alkyl, (Cg-Cd,)-alkyLOn {C4-C,4)-alkyi-S(O)- and cyano.



A large number of peptidic and peptidomimetic inhibitors of human renin with various stable
transition-state analogues of the scissile peptide bond have been developed 10since about 1980 and
contributed to the validation of renin as a therapeutic target (cf., for example, B. B. Scott et al., Curr.
Protein Pept. Sci. 7 (2006), 241; J. Maibaum et al., Expert Opin. Ther. Patents 13 (2003), 589).
However, these compounds generally suffer from #€ficiencies such as insufficient bioavailability (cf. H.
D. Kleinert, Cardiovasc. Drugs Therapy 9 (1985), 645) or duration of action, or high cost of
15production. Recently, an orally active renin inhibitor, aliskiren (cf. Drugs Fut. 26 (2001), 1139; J.
Wood etp, $£aajpétepst fepoompided mprspseithe arapseriiaisona qooee)ld)thas been
g}arket_led;r;@utatm%rnf@@@n_twl@@%kmébmiﬁz(lébfaﬁ%sﬁw_@t@&s@i; &hﬁ?fl %EH?'%%&E%%SE&%&;%&?' -

ioavailahility, and a u rawback of aliskiren is its ¢ ex molecular structyre with four chira
centers 8 %ﬁémﬁw@htﬂ&%%ﬁ@ e&be i£°§mfilag$€]§t AREPHGP AR URGHEh Edic small
moleculéoreminainiiljtors which exhibit favorable properties, for example with respect to oral
bioavailability or low molecular complexity and simple synthetic access. The present invention satisfies
this need by providing the renin-inhibiting cyclic azaindole3-carboxamides of the formula I. 25 Various
azaindole derivatives have already bedr d&scribed. For example, in WO 01/62255 antiviral azaindole
derivatives useful for the treatment of hylyian immunodeficiency virus.1 are described -which comprise
in the 3-position of the azaindole rin xamigke or glyoxylamide group whezein the amide
nitrogen 30atom is a ring rBember iﬁgmoiety which carrieé on th cond ring nitrogen
atom a benzoyl group, pyri ine-2-carbo roup, furan-2-carbonyl groyp orthlophene-gscarbonyl
group, arr*tyhior?2¥n optighalfyth ' N N-R
2009/095162P(5T/EP /000280 le ring {tuent su S a saturated or
unsaturated alky{ ar , for example. In EP 1452525 erivati are described which,
among others, can contdin in‘the 3-positign of the azaindole ring afgarbokamide group wherein the
amide nitrogen atom is gsing meémber of a diazacycloalkane 5whi sgarried-on the second ring
nitrogen atom a pyridine, pyrazine, pyridazine or pyrimidine group, and which are inhibitors-of
transforming growth fact%gl (TGF-8) useful for the treatment of fibro%gliferative disorders, for
example. WO 2005/121175 relates to CD4 mimetic compounds which complex with envelope proteins
of human immunodeficiency virus and are useful for eliciting an immune response, among 10them

generically comprised azaindole derivatives which can contain a carboxamide
wherein AR, R®, R* R¥ Y' Y2 Y%, Y% n, p and q are defined as above

and additionally functional groups can be present in protected form or in the form of a

precursor group, and R® is defined as R™ above with the exception of
hydrogen or is a protective group, and removing the protective group R* in the case

of the preparation of a compound of the formula | in which R" is hydrogen.

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

of them for use as a pharmaceutical.

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

pharmaceutically acceptable carrier.



group the amide nitrogen atom of which is part of a ring. In US 200510054631 certain azaindole
derivatives are described which comprise an amino group in the 2-position of the azaindole ring and
which are inhibitors of poly(adenosine 5'-diphosphate ribose)polymerase (PARP) useful for the
treatment of a variety of diseases including 15diseases associated with the central nervous system
and cardiovascular disorders. WO 93/20078, whichelates 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

azaindol & 3-tfifbespecil 3ot thepprecent iy entiar, avtrarginithe @0t ienmiteobes dafine a ring

member gf 4, 4.4 %F@iﬁi%%@ﬂg% SOI0GV RIS U BAGER BMN) ag;%%%@e%é@%ytgginnEO'e

ring system carries a cyclic grou the carbon atom in po

linked to& w&@mmﬁaﬁéfgmpphéwwgtqua peedichsaiIdeior 269 fitentmenbpichypentensisent
invention,are, they componngds H{fH}Etfgﬁ A AN RIENEN SISES Hgdors qi,a mixture of

Wi\ﬁ |
stereoisomeric forms in any ratio, and the ysm%)%lcaﬁy acceptaﬁ e salts th Ye%? and the

physiologiRésracteneaieisslibtesist ngcotanbinetroproodab 96 DERRET/EysP0sinn0280 5 RR
wherein g ig §”rgﬁ’é‘ﬂ%ﬁs@%ﬂé%ﬂg}ﬁé%%ﬁ%ﬁir& %Pﬁg}ﬁ%ﬁﬂiéﬁ% [ydrogen, fluorine

and (01-C4-alkyl, wherein the two groups Ra are’independent of eac er and cah be identical or
different,nepiire pathyrosiroRafug daebenis Qupkdtctee coiphaiayciuplaienidishoden from

hydroge ' C? -G4)- I (%WEEQ y-(01-C4)-alkyl-, (C1-00- alkyl-0-(01-C4-alkyl-,
phenyl-(%‘ég%(-}gl%y p%nnegtée(g%%)?(ld 1-0%4)-alkyl-, (01-04)-alkyl-OCO-C,F12u-, 121-NH-00-001-12u- and
(01-C4-alkyl-Om wherein all groups R are independent of each other and can be identical or different;

15R1is %@?gﬂm@§&g%l@ﬁ-c4)-alkyl, hydroxy-(01-C4)-alkyl- and H2N-00-(ClI- C4)-alkyl-;

The renin-angiotensin system (RAS; also designated as renin-angiotensin
aldosterone system, RAAS) is a key regulator of cardiovascular functions as well as
for the balance of electrolytes and for maintaining body fluid volume, and a
determinant of biood pressure (cf., for example, E. Lonn, Can. J. Cardiol. 20 (Suppl.
B) (2004), 83B; 1. A. Reid, Am. J. Physiol.: Advances in Physiology Education 20
(1998), 52386). It acts via the effects of angiotensin li, an octapeptide hormone, which
binds to angiotensin receptors. The formation of angiotensin I! 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 1. 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. lts release from the kidney and



R'is chosen from hydrogen, (C1-CO-alkyl-0-00- and (C3-C7)-cycloalky1-0,F12,0- CO-; 20 R2 is
chosen from phenyl and heteroaryl which are optionally substituted by one or more identical or
different substituents chosen from halogen, (01-C4-alkyl, (C1-C4)alkyl-O-, (C1- C4 alkyl-S(0)m
hydroxy and¥9a#/PSR3 is chosen from (03-07)-cycloalkyl, (05-07)- cyc?g &V P3P|7é¥ﬁydropyranyl
phenyl and heteroaryl, wherein cycloalkyl and cycloalkenyl are optionally substltuted by one or more
identical or different substituents chosen from flugrine, (C1-C4)-alkyl and WO
2009/095162PCT/EP2009/000280 6 hydroxy, and phenyl and heteroaryl are optionally substituted by
one or more identical or different substituents chosen from halogen, -05) Cg -0+

eyringp. < parpiate

cycloalkyeativeinn angsoRpaaeit BAggriaier i) RHNQieRs
CyC'Oa'kyé&v@%&%@%ﬁlwbn,(@a-@@@uma@w umed:ﬁ@sauezl- hydroxy, (C1- 5 C5)-alkyl-O-,
(C3-C7)-cycloalkyl-CH2v-0-, hydroxy-(CI-C6)-alkyl-0-, (C1-C4)-alkyl-0- (C1-05)-alkyl-0-,
(C3-C7)-cycloalkyl-CH2v-0-(C1-C6)-alkyl-0-, (C1-C4)-alkyl-CO-NH(C1 -C6)-alkyl-O-,
(C1-C6)-plkd-24) |§ﬂ%cwﬁﬁ@pﬁfﬁ'ﬂe}hﬂsantfwsehadagmthmwmw since

(C3-C7)-cycloalkyl- CvH v-, phe 04 Ik heter 5(C1-C4)-alkyl-,
(C1T4)-BNgREE-bA %lﬁiﬂlm(géé&%’f cll%a{fi ?g X 3%% 1@}3"8&? %’ﬁd ?ﬂg&o {(%lll -C4)-alkyl-,
heteroaryﬂdﬂr@ﬂedﬂﬂbalkybndi(ﬁﬁ&e@dﬂaﬁmﬁ&h(ﬂﬂmw@lv U’:Idlbg@ﬂ(ml 43 Wﬂ

Rl bl e HAD e bl s ted b diarind(ed: a2

cycloalk)f eny eteroary1-(01-C4)-alkyl-0-, hydroxy-(01- C4-alkyl-0-,
(C1-C4)- aﬂ@ktt’a(J@Ik@m)%@wqmsawa@awnee@ﬁfmz@mﬂmaﬂfiﬁfés on vascular,

phenyl-0- ERld5A yl)N(C1-C4)-alkyl-0-,
HO-CO- (é%raé ky%n%](tcl:}'l% E%%%?l%ﬁpg{%fo%ﬁlé‘ gﬁkﬁéo HZN%%(QECI -C4)-alkyl-0-,

(C1i€4-alkyl-CO-0O-, (C3-C7)-cycloalkyl-CvH2-00-0-, (C1-04)- alkyl-NH-CO-0-,
(C3-C7)-gyeion) Mg&ﬂ}'b\&@é&e G el HOmbinitred mmma(tﬁigﬁébmklsylamino,

dff(C1-C4-alkyl) (C1-C4)-alkyl-CO-N 02)- Ik

(C1-C4)- Ql%gS%aéTmofiFaffq@ e)(/?i@f%‘%ﬁl?éﬁfky? %‘éf‘,’céf 13%6}‘4 E‘%’Eﬁ’gﬁ(ﬁ%%ﬁ'ﬁ“oé{v

ggg(c):ll gﬁ?gqmt@%ezﬁympﬁﬁaﬁigﬁ;men8(:@)2ut(léﬁﬂel@4)\%ik§d)d:m Gg@?) adzgnzlfcan be
identical 3?%&%%% %5 gﬁ% ﬂﬂ@eé' ttljcupss n@é agﬁagr‘é ¢Jﬁ9{|ﬁs{3ﬁ%n r|Itrr%)eﬁéﬂﬁers Esr?g identical or
diffeent GAagpsidikens, @@E;dhﬁémawhﬂtmtatenwmmb&%ﬂ@kgfmém%ﬂfd%ﬁ‘@ﬁﬁ%‘#ﬁbered
heterocyClGired" COMBisaRd ridoh 3ddpniirakiordriaien Byaraeiempiams shosen from N,

Oand S, Wherein one o gb ng nitrogen atoms can carry a hydrogen atom qr a ( Clﬁ:4) alkyl group,
and wheraauh@lhamogrgagedu@mm;ﬁ@@a {,}A&l’@h,@@%gﬁr}y@ﬁ@d into angiotensin Il via

other pathways than by means of ACE. An inhibition of renin, which controls the
initial and rate-limiting step in the RAS by catalyzing the cleavage of the Leu10-Val11

20  peptide bond of angiotensinogen resulting in the formation of the angiotensin
peptides, would inhibit the complete RAS and thus be more efficient. Furthermore,
whereas inhibition of ACE also affects the level of other peptides which are cleaved
by ACE such as bradykinin, for example, which is associated with side effects of ACE
inhibitors like cough or angioedema, renin is specific in that angiotensinogen is ifs

25  only natural substrate. Inhibition of renin thus offers a specific and powerful way of
lowering biood pressure (cf. M. Moser et al., J. Ciin. Hypertension, 8 (2007), 701) as
well as providing organ protection of organs such as the hear, kidney and brain and,
besides for treating hypertension, thus is useful for treating disorders of the
cardiovascular system, éuch as heart failure, cardiac insufficiency, cardiac failure,

30 cardiac infarction, cardiac hypertrophy, vascular hypertrophy, left ventricular
dysfunction, in particular left ventricular dysfunction after myocardial infarction,

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



WO 2009/095162PCT/EP20091000280 7 m is chosen from 0, 1 and 2, wherein all numbers m are
independent of each other and can be identical or different; 5n is chosen from 0, 1, 2 and 3; p and q,
which are independent of each other and can be identical or different, are chosen from 2 and 3; 10u is
chosen fromW@O M2 herein all numbers u are independent of each BfHEFEA AR Ye identical or
plifferent; v is chosen from 0, 1 and 2, wherein all numbers v are independent of each other and can be
identical or different; 15 wherein all alkyl groups, iidependently of each other, are optionally
substituted by one or more fluorine atoms; wherein all cycloalkyl groups, independently of each
other, are optionally substituted 20by one or more identical or different substituents chosen from

fluorine aamﬂ(ﬁid@%jn@élmienﬂésdigb@@ﬁeﬁ!’m@@?sﬁé%ﬁ?@?Bh@ﬂﬂtﬁlﬁ&%teroaryl groups

present i?e%nfag;%xﬁ?tognm%?ﬁéldﬁmlweﬁ?mm#aﬁbn@r%@@iiaswmwm@@,ef@r more identical
or different substituents 25chosen from halo en,é%\l-C4)-alk)C C1-C4 é}é %%?ﬂ?%ﬁ and cyano. If

structuraeXrmRIAEHISsREGHR HRe &lissi® RARGERS d es in the
compounglsef dhe dproviachifity, e lidnseprndant. of el an0EN@084)| 288;id.ddatdekse have any of

the indicated meanings, and_can in each cas Qidentical.to ar different from any.other such
elentent. e\?\ﬁb@@@/@g 'BQBWMWO%@%%S@ é\?l?yl%r%lbf § i?g".’ sﬁa\fa?a 24 K%%%)Ggarbon residues,
can be styag¥ychad). (linear) or -

A farge number of peptidic and peptidomimetic inhibitors of human renin with various
stable transition-state analogues of the scissile peptide bond have been developed

10 since about 1980 and contributed to the vaiidation of renin as a therapeutic target (cf.,
for example, B. B. Scott et al., Curr. Protein Pept. Sci. 7 (2008}, 241; J. Maibaum et
al., Expert Opin. Ther. Patents 13 (2003),. 589). However, these compounds
generally suffer from deficiencies such as insufficient bioavailability (cf. H. D. Kleinert,
Cardiovasc. Drugs Therapy 9 (1985), 645) or duration of action, or high cost of

15  production. Recently, an orally active renin inhibitor, aliskiren (cf. Drugs Fut. 26
(2001), 1139; J. Wood et al., J. Hypertens. 23 (2005), 417; M. Azizi et al., J.
Hypeﬂens. 24 (2006), 243) has been marketed. But the property profile of aliskiren is
not yet ideal, for example with respect to oral bicavailability, and a particular
drawback of aliskiren is its compiex molecular structure with four chiral centers and

20 its multistep synthesis. Thus, there is still a great need for new, non-peptidic small
molecule renin inhibitors which exhibit favorable properties, for example with respect
to oral bioavailability or low molecular complexity and simple synthetic access. The
present invention satisfies this need by providing the renin-inhibiting cyclic azaindole-
3-carboxamides of the formula 1.

25
Various azaindole derivatives have already been described. For example, in WO
01/62255 antiviral azaindole derivatives useful for the treatment of human
immunodeficiency virus 1 are described which comprise in the 3-position of the
azaindole ring a carboxamide or glyoxylamide group wherein the amide nitrogen

30  atom is a ring member of a piperazine moiety which carries on the second ring
nitrogen atom a benzoyl group, pyridine-2-carbony! group, furan-2-carbonyl group or
thiophene-2-carbonyt group, and which can optionally be substituted in the 2-position



-branched. This also applies if these groups are substituted or are part of another group, for example
an alkyl-0- group (alkyloxy group, alkoxy group) or an alkyl-S(0)m- group. Depending on the respective
definition, the number of carbon 5atoms in an alkyl group can be 1, 2, 3, 4, 5, 6, 7 or 8. Examples of
alkyl are metW@,28889P5rdpyl including n-propyl and isopropyl, butyl incluRfAGERZBTYIZEC-butyl,
isobutyl and tert-butyl, pentyl including n-pentyl, 1-methylbutyl, isopentyl, neopentyl and tert-pentyl,
hexyl including n-hexyl, 3,3-dimethylbutyl and isoMexyl, heptyl including n-heptyl, and octyl including
n-octyl. Examples of alkyl-0- are methoxy, 10ethoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy,
tert-butoxy and n-pentoxy. Examples of alkyl-S(0)m- are methanesulfanyl- (CH3-S-, methylsulfanyl-),
methanesififivey AZEIMIBIS (D)9) bihatprbriSuRBhsUTRBESEITAlesRa vasafdRE Rl 2-S-

ethy'su'faé}%’éf%aﬁéﬁaﬂﬁ%ﬂﬁ 1l Gl B g 840k h AlhapRsHEADN G Ine e tedwhich,
1-methylethanesultanyl- ((CH3)2CH-S-, 1-methtyleth Isulfanyl-), 1- 15methylethanesulfinyl-

RCH3)2GHReNg)otheTd. EancAgiathihihe fopgsifpn ObherraieRle R EARMBBMAEN of the

invention 4he BUIRRASM i GhARR HitRsE dhanem invk ey iridhibinbessalaaieyiioskandent of each other
and can be identical or different. 20A substituted alkyl %@% ,'f{(-jan be substituted, in .any positions,

provRied WAEtHEArEEs IBRINGDRFSBOAd REHRIERRICH n& R¥FARIRC LY SRANG R e utical active
COT)IOOU”gyﬂﬁﬁgﬁl@&guﬁpmm;ﬁmélifmﬂm aﬂﬁamsmﬁmd ‘lg@@ﬂmeafamglamqs;uﬁiciel?uy
stable and suitable as a pharmaceuytical agtive compound, applies in gen o all groups
in the corHSBlmhiRY SefERIMANEOT. waPé?ﬁfﬁ'&ia’ﬁp‘@%aﬁ’Bgﬁﬁ&%‘Sg‘ﬁ%ﬁmg §Bé§%@% Stituted by
fluorine, itlarcheDDbsiEad coenpmireiy yifidbdoenpiemsitoearbsiftetpthitoneriimptaby 1, 2, 3, 4,
5,6,7,8,9, 10 or, 11 fluorine atoms, preferably.b 4 or ori , Which can be present
in any po&HiGH 9?%&%%%6159%@%ua%?oqgegé)’slltff)u%gc’it ﬁlﬂél%%ﬁ%ﬁghé Eefsrﬁ%%%lém%ﬁ@%roups can carry
thretdfluotireenagenesicalbhcampbe gt egamdmiarifeivaiiveshyhiplo aps, RUEAID/ 8 reaRROSAMIER: methylene
groups %ﬁé&ﬁﬁé%@ﬁ%éﬁ%ﬁggﬂﬁ&aﬁ%ﬂw@%@Sf%f?ﬁ@]ﬁﬁ%@fﬂwmﬁwﬂeew%ps- The

. explanati respect stitution of a group by fludrine also apply if the group additionally

carries othgaingaeXFgyabEEeE deaerbed /O TO RS AR AISH R PAPect-RRSERT group, for

example gf an. alkyl-0 @ o mpmilesRETHRIsHDstBa R thalb SrLpsdsadEpHaremethyl,
2-f|uoroethal, 1,1- dlfluoroetuxl, 2,2,2-trifluoroethyl, pentafluaroethyl, 3,3,3_—tr|fluor%pé[ﬂ)ﬁ)ézl, 2,2,3,3,3-

pentafluof pelymerass) d?ﬁmtﬁsfﬁ‘d‘ RIDAItISAITRERE S A VRYE M SIS AR titdted alkyl-o-
groygs argidelyesarestammd warlthiflesraaiteropesiaicer eathoxtinaScaidr diluatepropoxy.

Examples of fluoro-substituted alkyl- m- gro are trifluoro anesulfanyl- (CE3-S-,
trifluorongR/%%{ﬁgﬂiﬁ) ,anjgorr%ﬁ%ﬁié%gﬁﬂﬁﬁgfgﬁgy l&ﬁ-ﬁ%ﬁ?@?ﬁ@&?ﬁ%@t fnrgegsoufﬁ‘onyl-
(CF3-S(0)anoldiapatiealsiasilas deadd gupiks) atitresasithaid Speootthalgg | ayrasthsnapply
correspondingly. ta divalent alkyl ar j N [ ivalen ups CuH20
and oo Bl e Thus.
divalent asiapisgitueptsiftiadingindeleivatentexaynisier pkin?, Preserdiaventicsy WARTEISI MR straight-chain
?ﬁebé%?ﬁé‘%%i%%ﬁﬁ%% tQdheid 3AHRGHRNBRHBF £ AN DEDI S3aRcHB AREHIORRGEG LR Start from
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.

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

of any of them,



atom or from different carbon atoms, and they can be substituted by fluorine. Examples of divalent
alkyl groups are -CH2-, -CH2-CH2-, CH2-CH2-CH2-CH2-, -CH2-CH2-CH2-CH2-CH2-,
-CH2-CF12-CH2-CH2-CH2-CH2-, -CH(CH3)-, -C(CH3)2-, -CH(CH3)-CH2-, -CH2-CH(CH3)-,
-C(CH3)2-CHMD #neieefZF12-C(CH3)2-. Examples of fluoro-substituted BRI FPoups which
can contain 1 2, 3, 4, 5 or 6 fluorine atoms, for example, are -CHF-, -CF, CH2-CF2-, -CF2-CF2-,
-CF(CH3)-, -C(CF3)2-, -C(CH3)2-CF2- and -CF2-&£(CH3)2-. If the number u in a divalent alkyl group
C"H2u or the number v in a divalent alkyl group CvH2v is O (zero), the two adjacent groups which are
bonded to this group are directly 25bonded to one another through a single bond. For example, if the
group R4 is the group (Ca-C7)-cycloalkyl 2v-, which group is bonded to the remainder of the
molecule via the CvH2v moiety agyis symbgljzed by the terminal line (hyphen) next to the CvH2,
moiety representiaajtheg‘i bond ng‘ _e_rQMIherein is 0, the (C3- C7)-cycloalkyl group is
bonded directly@r g,l\f\é( ingle bond to~theiearbon atom 30which carries the group R40. In one
embodiment of the in\fé\ntiorjthe\ umber wisichosen from 0 andl 1, wherein all numbers v are
independent of each othet £ idgntral or different. WO 20091095162PCT/EP2009/000280
10 The number of ring carbon @dtoms ik i cycloalkyl group can be 3, 4, 5, 6 OF 7. The number of ring
carbon atoms in a cycloalkenyRgtoup Ban be 5, 6 or 7. Examples of cycloalkyl are cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl, 5 examples of cycloalkenyl are cyclopentenyl,
cyclohexenyl and cycloheptenyl. The double bond in a cycloalkenyl group can be present in any
position yiH#sspect to the carbon atom in position 1 via which the group is bonded to the azaindole
ring, and cycloalkeny| can th sa ycFl:o ent-1-enyl cyalopent-2-enyl, cyclopent-3-enyl,
cyclohexf1 1B AAOTSRBRBLS -gny &g?é 6 é@%iﬁ?é% ept-1-enyl, cyclohept-2-enyl,
10c¥clohept-3-enyl, cyclohept-4-enyl, for example. In preferred embodiments of the present invention,
2 cycloaliod @raup, SUER A% (G CAY GURAAKYR I CEUNRIWALALN Bie Rl fbaseRirom o
subgroup of any two or mor of the sai specitic cycloalkyl groups, for example from cyclopropyl and
cyclobutrairfdapeodsioped pactopehssaniiaen Beclapabits er@@fﬁ&&cﬂiéh?p@if%ia%%&yl and
cyclohexy o1 rgrésé:ggjg%@t(ﬁza@g)%g}glgi%ﬁb;or from cyclopentyl, cyclohexyl and cycloheptyl.
Similarly, 17 preferred embodiments a cycloalkenyl group is chosen from a subgroup of any two or
more of the said specific cycloalkenyl groups, for example from cyclopentenyl and cyclohexenyl, or

fror?{nﬁycl%hsﬁaééﬁrf#ﬁ?gbwl wéL@rrm@m&;:@gpgmﬁl:w@rbw(ﬂnp@ntﬁi@nmﬁ;ﬂoheX-l-etn%'I, |
cyclohex-2-enyl, cyclohept-1-enyl and, cyclohept- -enyl. o ent=2-an ent-3-enyl,
cyclohex@@héj@é@ﬂ@!@%rﬂ%ﬂ?ﬂf@é{?ﬁ 2l ?/%6%%’3{:@£r¢c¥agr‘g cy o’ﬁéﬁ;%%—ggrﬁy p or from
cyclopenEanyHandRSyRIHRER-2 gyl andr(in-SlapghOR; eviyarapcidassupeiy/Begnd cyclohept-2-enyl.
In one embpdiment of the invention, the.carbon [ ' e cycloalkenyl group representing R3
eﬁ%ng?g?n?? ACh SHhar ar}ﬂ C ﬁogf)% .d%Eﬂ{B%T&‘HIH%H?, _

is bonde ole fing, IS not par he ‘double bond,

15  R'is chosen from hydrogen, (C1-Cq)-alkyl, hydroxy-(C-Cg)-alkyl- and HaN-CO-(Cs-
Ca)-alkyl-; '

R'® is chosen from hydrogen, (C4-Cg)-alkyl-O-CO- and (Cs-Cr)-cycloalkyl-CyHay-O-
CO-;

20
R? is chosen from phenyl and heteroaryl which are optionally substituted by one or
more identical or different substituents chosen from halogen, (C-Ca)-alkyl, (C1-Ca)-
alkyi-O-, (C1-Ca)-alkyl-S(O)m-, hydroxy and cyano,

25  R¥is chosen from {Cs-Cr)-cycloalkyl, (Cs-Cq)-cycloalkenyl, tetrahydropyranyl, phenyl
and heteroaryl, wherein cycioalkyl and cycloalkeny! are optionally substituted by one

or more identical or different substituents chosen from fluorine, (C+-Ca)-alkyl and



25i.e., the cycloalkenyl group is not a cycloalk-1-enyl group. Cycloalkyl groups and cycloalkenyl -
groups generally are optionally substituted by one or more (C1-C4)-alkyl substituents. l.e., they are
unsubstituted, i.e. do not carry alkyl substituents, or substituted, for example by 1, 2, 3 or 4 identical or
different (Ci-®&4)2allgyiosidistituents, for example by methyl groups and/or BERVFBHSEHE0EHd/or isopropyl
groups and/or 30tert-butyl groups, in particular by methyl groups, which substituents can be present in
any positions. Examples of alkyl-substituted cyclo@lkyl groups are 1-methylcyclopropyl,
2,2-dimethyl-cyclopropyl, 1-methyl-cyclopentyl, 2,3-dimethyl-cyclopentyl, WO
2009/095162PCT/EP2009/000280 11 1-methyl-cyclohexyl, 4-methyl-cyclohexyl,
4-isopropidsetghanyipheyt-andyiejetonastararep B alB sehalfHdad YISO amples of

alkyl-suUb SRS AYFAR %ﬂYE%%‘ﬁH?eﬂEE CHBRYHSHOBRRIUR? (6 R AGHNESgpent-2-eny, 3-

methyl-cyclopent-2-enyl, 3,4-dimeth clopent-3- e 1-methyl-cyclohex-2-enyl, 2-
Smethyl-cysistaésyisCebigi- jimiéwryr&rc ﬁeaélgier{% Qr@!h%%v@oh‘éﬁlf’ﬁ)‘}y{ (62-Ca)-

thyl- . y S .
gge%yﬁﬁgmxr?eﬂgﬂn? gm‘%‘“k?he@ -ER)haifymed W QTy-gieny Indddoxy, (

clohex-2- en eth I c cl 3-e §ycloalkyl
groups arfescftghiken SQCF@))JB%CH@%YEH%;@ISQWQW %&7 b 6@5?% Hluorine
gtosms . Qg?@er@umuwgl?;%ybemmcmwm gulnoglge ajzapmn3 s((hpGgl)ﬁsIkMtémHNHex%mplle ll)izl I1
4,5 or I pre ra y1l 4, 5 or 6 fluorine atoms. Cycloalky
groups anG’cﬁ? o%jliké dﬁbéég)c%rkyf é%afé' stn?fﬂe{c)l simultaneously by fluorine and alkyl. The
fluorine atoms can be present in any positions and can also be present in an alkyl substituent.

E les.af fl t fI I l,
e LR el gy e O BIBgpOR. fed ey evcopron
3.3 1404 5 EMMemwdﬁh@@raM&nme%Vf(@or%%ﬁm@ SyetalikeRy Griupaling-

1-fluoro-c lo@?%ﬁ&% fore el A X riesoeyClof e erﬁéteroaryl O- (C1—

4,4- dIﬂUO cyc X-2-enyl-In‘one embodiment of the invention cyc oa roups not optionally
substltute@dbyi@Mbsﬂtﬁ@mtg‘d@géﬂwr&)@n‘Fﬁi@)‘lﬁq@ boARSEr: @4‘) | ¥ aéc%ﬁ up or

CyC:Oa:teFXbQ@U@ﬁ-ad]f?@ikﬂml @if{djPEEWéWﬁHD&F&H??@@#m)WqW ngrdhe case of a ]
cycloalkyl group or cycloalken res it ca X or ore suc
further suUB¥HIRRAS ﬂé?h%rd%ﬁ M%l o?%yygf?"b&ﬁ%eﬂ?gy ée ?r%%ﬁ%%nﬁ 11C4)-alkyl, or
]E)y qrazle Orcmpémudn fuct,heg)sam;muqmsemwmwane@mymmwmbm%@b@wean choien |
rom uon 4 erq t S r can be
present ofl Iéyg@:'l %‘?y 633 l/@ibgﬂy %Eﬂygggugepre L ? ?%@?nqjofgﬁc%ga )g{whrq:z for
example {CTFa)tatayiRDmbE-CIRGulatialiamt<n ﬁoy@bﬁ%ﬂiﬂﬁl@éﬁc@bﬂk&hﬁ ghbdp preferably is
1,2,3,4, (07 gawrépr erélk}bé&gjzc% Hore.eresrRiR G AL e 8ueh {eihensubstituents

30like hy oxy dan esentin an itions, rowded that the resultlr;’? compound is suff|C|entIy

stable an@ﬂ@ébﬂ'&@@&-a(%@rbﬁ)fﬁlﬁaékﬁh%acb'l‘]hgépéatnﬂ@‘c&ﬁpﬂlﬁ osﬁ&er%q? a hydroxy

subsgtueniis ot rasgNtIiR RASKONul(@ 2oy LOaHERIErOPC,)-alkyl-CO-NH-, {C5-Cy)-
cycloalkyl-CyHz,-CO-NH-, (C1-C4)-alkyl-S{O)2-NH-, HO-CO-, {C4-C4)-alkyl-O-CO-,
HoN-CO-, ((C1-Cy)-alkyl)-NH-CO-, di{(C4-C4}-alkyl)N-CO-, cyano, HO-S(O)e-, |
HaN-S(O)z-, ((C1-Ca)-alkyl)-NH-S(O),- and di{(C1-Ca)-alkyl)N-S(O).-, wherein all
substituents R* are independent of each other and can be identical or different;

25

one of the groups Y', Y2, Y* and Y* is N and the others are identical or different

groups CH or CR*;

heteroaryl is an aromatic monocyciic, 5-membered or 6-membered, heterocyclic

30  group which cemprises 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 (Cs-
C4)-akkyl group, and wherein the heteroaryl group is bonded via a ring carbon atorn;



WO 2009/095162PCT/EP2009/000280 12 or cycloalkyl group representing R30, and in a cycloalkenyl
group a hydroxy substituent is not present on a carbon atom which is part of the double bond.
Examples of hydroxy-substituted cycloalkyl groups are 3-hydroxy-cyclobutyl, 2- hydroxy-cyclopentyl,
3-hydroxy-cyeiopeetphsdd4-dihydroxy-cyclopentyl, 2-hydroxy- 5cyclohexy#C3/ERggiegelohexyl,
4-hydroxy-cyclohexyl, 2,3-dihydroxy-cyclohexyl, 2,4-dihydroxy-cyclohexyl, 3,4-dihydroxy-cyclohexyl,
3,5-dihydroxy-cyclohexyl, 3,4,5- trihydroxy-cycloh&xyl, 2-hydroxy-cycloheptyl, 3-hydroxy-cycloheptyl,
4-hydroxycycloheptyl. Examples of hydroxy-substituted cycloalkenyl groups are
5-hydroxycyclopent-2-enyl, 4-hydroxy-cyclohex-2-enyl, 5-hydroxy-cyclohex-2-enyl, 6-hydroxy-
10cyclohex-2-enyl, 6-hydroxy-cyclohex-3-enyl. Examples of the group cycloalkylalkyl-, which can be
present e HBUE-(frchPd) LY6IPS Whiditean AIRMEORIARMELRYhaRKE LMt~
cyclopentylmethyl-, cyclohexylmethyl-, cycloheptylmethyl-, cyclopropyldifluoromethyl-,
cyclobutyéithesobridghtiestmsiiryanfiuoromethyl-, cyclohexyldifluoromethyl-,
cycloheptyldifluoromethyl-, 1-cyclopropylethyl-, 2- 15 cyclopropylethyl-, 1-cyclobutylethyl-,
2-cyclobutylethyl-, 1-cyclopentylethyl-, 2- cyclopentylethyl-, 1-cyclohexylethyl-, 2-cyclohexylethyl-,
1-cySlohdpi§ietiprerniencibegiBEhsi-. A tetrahydropyranyl group representing R30, which group can
also be designated as 20oxanyl group or tetrahydro-2H-pyranyl group, can be bonded via any carbon
atom and can be tetrahydropyran-2-yl, tetrahydropyran-3-y1 oy tetrahydropyran4-yl. Preferably,
tetrahydr8rdry M&h%@%ﬁ@?g\ﬁ’y@éf (ﬁaé%rg 3P ré?]q -?/I’.dl?]ng aepé)%cgfc?%f%rgh%% the invention,
tetrahydrepyesiytrisnterahgdiopyran-4-yl. 25In substituted phenyl groups, the substituents can be
present in any positions. In monosubstituted phenyl groups, the substituent can be present in the
2-position, the 3-position or the 4-position. In disubstituted phenyl groups, the substituents can be
pre4ént inu2sshosiiofipd P pbsitid 2, NBepeisivlnEmptsiier Bidepesiri of sashgdbgion. In

trisubstit :ﬁﬂg,g'qyents can be present in 2,3,4- 30position, 2,3,5-position,
2,3,6-po§%t?‘c?n?%ﬁ4, -&%iﬁiﬁ-posmon or 3,4,5-position. If a phenyl group carries four
substituents, of which one, two, three or four substituents can be fluorine atoms, for example, the
unsubstityted FRgLAFRMA BLABNYVE RRBRINORT AARB/ED RORASERREABS R be RNt in the
2-position, the 3-position or the 4-position. If a polysubstituted phenyl group or heteroaryl group carries
different QiLEREREAeAtFA B AitiFERPTan be present in any suitable position, and the present
invgmgion comprises all positional isomers. The number of substituents in a substituted phenyl group
can be l’vgﬁgﬁedi'n all alkyl groups, independently of each other, are optionally substituted by

one or more fluorine atoms;

wherein all cycloalky! groups, independently of each other, are optionally substituted
20 by one or more identical or different substituents chosen from fluorine and (C4-Ca)-

alkyl, uniess specified otherwise,

wherein all pheny! and heteroaryl groups present in R and R*, independently of each
other, are optionally substituted by one or more identical or different substituents
25 chosen from halogen, (C1-Cg)-alkyl, (C1-Cy)-alkyl-O-, (C1-Cs)-alkyl-S{O)2- and cyano.

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

30 identical to or different from any other such element.



5or 5. Preferably, a substituted phenyl group, and likewise a substituted heteroaryl group, carries 1, 2
or 3, in particular 1 or 2, identical or different substituents. In preferred embodiments of the invention,
the substituents in substituted phenyl and heteroaryl groups are chosen from any subgroup of the
substituents tisteranotizeseespective definition, for example by substituentBHiBBEFAGHMalogen,
(C1-C4)-alkyl, 10(C1-C4)-alkyl-0- and (Ci-C4)-alkyl-S(0)m-, or from halogen, (C1-C4)-alkyl, (Cr-C4-
alkyl-0- and cyano, or from halogen, (C1-C4)-alkygand (C1-C4-alkyl-O-, in the case of a phenyl group
or heteroaryl group representing R20, wherein all alkyl groups can be unsubstituted or substituted by
one or more fluorine atoms and, as an example of substituents containing fluorine-substituted alkyl,
the substisiignigroopspiisingtivatttpdpCFsofiritsaiosse tay)sustiaighCFRaR$NEFB- or CF3-S-

may be included i ch list of s | 0. addit] et @g&g@{@,m@gbsﬂtuted alkyl.
In a hete r&‘ﬁb‘%uﬁ%\?vﬁlﬁcsz %pghlr%ﬁgﬁi%g gl\%%%m%%cg%néc%%%ic, %-membered or 6-membered
heterocydioumgdsystemptb@niatietergomé@iidestadadrhal @reHRICBTdARe group can be present

in any Comm%géﬁmqg&ﬁf BERIGSERL R B eitablR P asHinfoRravidRc-Hak bre-areuR is in line with
ultin

its definition’and the rés g compound of the formula | is stable and suitable as a pharmaceutical

active comtpomi. ahaliod@ supsambaitrdgenhtents SRR RAEY AR Mon of the

group hefgiRArKk MYk QaRIfg ERIRYIEREEB GHRIBYRI AU situmng SHEbAS iaiutyljs the ring nitrogen
atom in a 5-membered ring system such as pyrrole, pyrazole, imidazole or triqzole to WhiCh an
exocyclic‘ﬁ@@%@@%ﬁ?ﬁt@%ﬁ&@&%%ﬁﬁ & ?ﬁfbggyifgl)ﬁ BHHRSP g'}%tenr%%?ﬁn&oup can be

derived agppyerelsedtyianeiijionbrn drithazgle3 Bydmelbyibagdlesdsisohay/|h2@ttazole and
1,2,4)triazole, | 3 le), i | | [ thi 30 isothi |
(6 21 B reates A0k e S e ol At s SR T e,
thiathiazolkets sagmas o Liktachapale, piitting, ipghdtminetepybultomengyrentoazines such as
[1,2,3)tria§;(r%erzg\€rﬁ%,é}tgﬁzjf@(é;rﬁ_e%e}/%) g(%%%ilfggﬁg‘[{ﬁggg(}%@@@ﬁﬁ%;[},3,5]triazine. In one

embodimen e Invention, oaryl group comprises oné or two identical or different ring

heteroatomathanesutfrytefGbbahtian anetbanseuieny héteoat(PeompHranesriiainl heteroatom, which

are def injeﬁi%ﬁ%ﬁ?&h@&mﬁw,e@mgﬁémﬁﬁget@"ﬂwu;smﬁmmaammyl, thiazolyl and
pyridinyl. In another 5embodimerit heteroaryl is chosen from thiophen éﬁapd ri?'n I.iln nother
embodiméfﬁHh&é‘mﬁf@)is)th‘idﬁﬁMtF@EFHgﬂﬂ%Té@?mg“baﬁag VigtaHs iR ¥akobn atom. For

exaple, @dfy &fﬁHQi(@ﬁ@ﬂX’ﬂHWﬁ]’% thieriiepetghddifoanly) or
thiophen-3-y1 3-thienlgll furanyl can be fyran-2

-y or furan-3- ridinyl (pyridyl) can yridin-2-yl,
pyridin-3-{foFpyRtrASe-bymoBR £TRR E‘?LHHQVE)]%SQBY?I'H rﬁh%ﬁu Jrazo -4§y¥QP%ﬁ§3§rr§zol-3-yl,
imidazolybeai e whisiatitlaioludayedsHn imndmziaipéndeot 8llebdmidheobmdioan théaigeitican be
thiazol-2- I,é%zol#-yl or thiazol5-yl, [1,2,4]triazolyl can be 1H41,2,41triazol-3-yl,
2H41,2,4ﬁfi f§[§1 or 4H[1,2,4]triazol-3-yl. 15In substituted heteroaryl groups, the substituents can
be present in any positions, for

20 A substituted alky! group can be substituted in any positions, provided that the
resulting compound is sufficiently stable and is suitable as a pharmaceutical active
compound. The prerequisite that a spebiﬁc group and a compound of the formula |
are sufficiently stable and suitable as a pharmaceutical active compound, applies in
general with respect to all groups in the compounds of the formula |. if an alkyl group

25  can be monosubstituted or polysubstituted by fiuorine, it can be unsubstituted, i.e. not
carry fluorine atcms., or substituted, for example by 1,2, 3,4, 5,6,7, 8,9, 10 or 11
fluorine atoms, preferably by 1, 2, 3, 4 or 5 fluorine atoms, which can be present in
any positions. For examptle, in a fluoro-substituted élkyi group one or more methyl
groups can carry three fluorine atoms each and be present as triflucromethyl groups,

30  and/or one or more methylene groups (CHy) can carry two fluorine atoms each and
be present as diflucromethylene groups. The explanations with respect to the
substitution of a group by fluorine alsc apply if the group additionally carries other



example in a thiophen-2-y1 group or a furan-2-ylgroup in the 3-position and/or in the 4-position and/or
in the 5-position, in a thiophen-3-ylgroup or a furan-3-y1 group in the 2-position and/or in the 4-position
and/or in the 5-position, in a pyridin-2-y1 group in the 3-position and/or in the 4-position and/or in the
5-position ar@®aANE162 20position, in a pyridin-3-ylgroup in the 2-posifiér ZRHIGYIRPIEL 4-position
and/or in the 5-position and/or in the 6-position,-in a pyridin-4-y1 group in the 2-position and/or in the
3-position and/or in the 5-position and/or in the 6-Bosition. Preferably, a substituted heteroaryl group is
substituted by one, two or three, in particular one or two, for example one, identical or different
substituents. If a ring nitrogen atom is 25present which can carry a hydrogen atom or a substituent, the

substituestistithésisirogéor iearcaharethenamybgfoupxamet of ghalkyaPraiVBroup or a tert-butyl

group, {OF gXHPRIC oYIGR-ALOHERGRIN ARG F JURC AR BRtliRmBt e Esilisitistiopt by fluorine.
Generally, suitable ring nitrogen atoms in an aromatic ring of a heteroa?élQ%r\o%%O%cg e%>_<ample the
y ;

nitrogen diffaeinethyyriimhgHgiasostayhineaiaiuamathyla 3612 58434a8 nd the ring
nitrogen %@%&mmsﬂ@f,?\ﬂmgm@mngr%mﬂ afaindptanueielyopropdis & amplas ekdidorsubstituent -0-
of the for '

and compounds mula | thus be present i the far ﬂ{aﬂ# N-0 hde. WO

200970953upstitiet pHYLO0BITHHG fseﬁ%%’é’é?f@%? in%’,gt]: 16} é’f%‘%rﬁ?‘r}’e or iodine, preferably
fluorine, ¢ilprinesbmessinaninRarsiatfidiupripory. dhiarmies diikipresebstitviation comprises all
stereoisomeric forms of the compaunds of the formula I, i 1iomers and
diastereoﬂqgrléslfge?ﬂ?d ﬁ’ﬁ? ‘éﬁ)s%t?é?lg %%?ﬁg%? ﬁgﬁ?ﬁ%ft]i%'ﬁ qg’:f%%%%és&e%%%&%@g two or more
stereoisotrigisréaiaiafarselayplChp@(s) arenafitiorarethatasulirteiédrmarncuding cis/trans
isomers, in all ratios. Asymmetric centers contained in the compounds of the formula 10I, for example

in unsubstituted or substituted alkyl groups or in the diazacycloalkane ring depicted in formula I, can all
inddpendérppliabie Hrothsvearptaraasniiheseeertthaltl PRIESEIBY. The invention relates to

enantiom I diﬁiétr QA PEYERGES indiedmbtiae eneadiytpure form and
substantigﬁfféﬁf%%ﬁ#ﬁé%ﬁﬁéﬁﬁt%&ntﬁd In t(r?elt%@m ?f raé:emzt‘es and ?rlrﬁt‘geé' {,%;[rl;? él%)f mixtures of
r

the two eAKNHBIALRS fAdlkr AMSSCie iMGEFRGFOHRS AR ALSRDE 15IA5LRS 85 M of pure
and substagtigliyare MR EHUENGNA IR S ebopstineadihythedivaentdidstereomers in all
ratios. The invention also comprises all cis/trans.isamers of the co ds of formula I in pure
form and S8 by %W&d‘fﬁ‘i %#%ﬁq‘gﬁﬁ@ﬁ?ﬁg Pt 6f %‘gﬁ;‘%&é@?n%egnﬁr%g ?ﬁg%ans 20 isomer
in aflyatiosdjGishitansupernenya srsocci anypbsiitnediogoteal ke frvmshmeameeatiaracycloalkane
ring depicted in farmula |, for example. The preparat f indivi reol , If desired, can be
R ot e B T

chromatofxapipylex of yitalbratdony @raypsserof Shreobltentithtly-triltotstefting compounds in the

Synihests SIS IRCAIRANRR, BRICALY  Beiglier, TRRIHOITR, LHpoIsomers &

derivatization’can’bé carfied out. fhe Separation of a mixture of stereoisgmers can be carried out at

the stage-GHHRHDmSeIGH BB tHEMErhalO e erthle-StHffel b antiteinatitie #Mthe course of the
syngesis.dihe dpreniionBlsmermpsisripAll sauiemesic dvansnobikg gaiupswitshotdhe formula 1. 30
SO R e & Mo o IO SRS e e IR parteaty,
-CHo-CFy-, ~CF2-CFy-, -CF(CHa)-, -C(CF3)2-, -C(CH3),-CFo- and <CF,-C(CHs)z-. If the
number u in a divalent alkyl group C,Hay or the number v in a divalent alkyi group
CyHay is O (zero), the two adjacent groups which are bonded to this group are directly
25  bonded to one another through a single bond. For example, if the group R% is the
group (Cs-Cr)-cycloalkyl-CyHa,~, which group is bonded to the remainder of the
molecule via the C,Hz, moiety as is symbolized by the terminal line (hyphen) next to
the C,H,, moiety representing the free bond, and the number v therein is 0, the (Cs-
C+)-cycloalkyl group is bonded directly through a single bond to the carbon atom
30  which carries the group R* In one embodiment of the invention the number v is
chosen from 0 and 1, wherein all numbers v are independent of each other and can

be identical or different.



salts with a nontoxic salt component and preferably are pharmaceutically utilizable WO
2009/095162PCT/EP2009/000280 16 salts. They can contain inorganic or organic salt components.
Such salts can be formed, for example, from compounds of the formula | which contain an acidic
group, for examMpIedasaFboxylic acid group (HO-CO-) or a sulfonic acid gFEEF{HEEB2-) and
nontoxic inorganic or organic bases. Suitable bases are, for example, alkali 5metal compounds or
alkaline earth metal compounds, such as sodiumtfydroxide, potassium hydroxide, sodium carbonate
or sodium hydrogencarbonate, or ammonia, organic amino compounds and quaternary ammonium
hydroxides. Reactions of compounds of the formula | with bases for the preparation of the salts are in
general carried opt according to customary procedures in a solvent or diluent. On account of 10the

physiologigal andiehemigal EB?BB%@HW%%&?@%%@&&% BOBPs FegdATampeases sodium,

potassium, magnesium or calcium salts or ammonium salts which can aI59 rr n?o € or,more organic
baslE, T’

groups onumbaitedged éﬁﬁhﬂr@éﬁﬁﬁ%ﬂhé§wlﬂ?éwmgfg¥mb&ﬁizﬁr?% €3 @tonatable,
group, foreX3mBJeRE SrRIRrSEILRysHligTassnRIkaneciueBNdEarieydofeptylla | in case R1is

hydrogen, or 15another basic heterocycle such as the -%embqred rn Ei&-.t z iqq%le moiety, can

he a
be ReseRKATPAETSHR PR A S HRRP SRRV IR SRR AN 33%:ept%f§ g Acids. for example as
salt with Rydepgeasdiarideydiyaiagen droupidanpieoseernit iacidypofiticrasith) sswmehtid, benzoic
acid, methanesulfonic acid, p-tgluenesulfonic.agcid, which | C om the
compourtd§ SPfESW&ﬁ‘?{UIé{'IF&?%g&%VﬁaZ 6\/'&“ g‘r? gg%%n'%%%ﬁ\?egréﬁ gr%l?é%@g%%%]% to customary
procedurasdAgsisaiatrigl garitularie tyelopsstot-aol, audiapaiAtenylacysiapeihad-eBhtaining two or
more basic groups, in ined salt the ratio.af the L COEMAIR! BHEp#RMERE O
downwarﬁyﬁgr%e%sé'g c?lghc?gcr}ni%ﬁﬁg %%i!hwsm%%@ggt%eg en%ﬂ ar ratio 1:1 g%ﬁ??n%ﬁdé case of thgeIl acid

addition sxttiohaptéramtirrydptiaptchank fRPXamME- RO ETIEDSMEAEIRITRISLOIRE a monovalent
acid, and yary dapGaGAY %%ﬁ%ﬁ%&@@,@%ﬁ%sﬁ@%@ﬁ%&%ﬁmﬁ@miﬁe&ﬁdﬁo salts

containing the components in"a nonstoichiometric ratio, and an in%igg:ion?that an acid addition salt of a

compourRIBIAFBIFMRAseAdFRaNR SHPSERYMCh ANHRYA M8 AL SRIP &R&He, also allows for a
lower or highgsiRgrst asidinihsio e eddaidey exanylactiutyl brdromabmiv@a@yl mol of acid
per mol of compou.nd of the formLila l. r_fcom unds qf (t:hglfor& I?alns rgug,tlig g §Igrquﬂ;ﬁln an aC|qI|c
and a baSYCHRiY AN SYRIRETHE: e |ﬂ%ﬁ¥?‘f§)ﬂpé%ncy |hc¥u<§)éas.|r§’erna SAfts %bgéunes, Zwitterions) in
addigon teythepeaityicinascion2RgnO9BA62ECIHHEPRO0Y/C0b280 aRd cycloheptyl. Similarly,
in preferred embodiments a cycloalkenyl group is chosen from a subgroup of any two
or more of the said specific cycloalkényl groups, for example from cyciopente_nyi and
cyclohexenyl, or from cyclohexenyl and cycloheptenyl, or from cyclopent-1-enyi,
cyclopent-2-enyl, cyclohex-1-enyl, cyclohex-2-enyl, cyclohept-1-enyl and cyclohept-

20  2-enyl, or from cyclopent-2-enyl, cyclopent-3-enyl, cyclohex-2-enyl, cyclohex-B—enyl;
cyciohept-2-enyl, cyclohept-3-enyl and cyclohept-4-enyl, or from cyclopent-2-enyi
and cycloﬁex-zneny[, or from cyclopent-2-enyl, cyclohex-2-enyi and cyciohept-2-enyl.

In ane embodiment of the invention, the carbon atom via which the cycloalkenyl
group representing R* is bonded to the azaindole ring, is not part of the double bond,

25  i.e., the cycloalkenyl group is not a cycloalk-1-enyl group. Cycloalkyl groups and
cycloalkenyl groups generally are optionally substituted by one or more (C4-Cq)-alkyl
substituents. i.e., they are unsubstituted, i.e. do not carry alkyl substituents, or
substituted, for example by 1, 2, 3 or 4 identical or different (C4-Ca)-alky! substituents,
for example by methyl groups and/or ethyl groups and/or isopropyl groups and/or

30 tert-butyl groups, in particutar by methyl groups, which substituents can be present in
any positions. Examples of alkyl-substituted cycloalkyl groups are 1-methyl-
cyclopropyl, 2,2-dimethyl-cyclopropy!, 1-methyl-cyclopentyl, 2,3-dimethyl-cyclopentyl,



mentioned. The present invention also comprises all salts of the compounds of the formula | which,
because of low physiological tolerability, are not directly suitable for use as a pharmaceutical, but are
suitable as intermediates for chemical reactions or for the preparation of physiologically acceptable
salts, for exampledepaniezans of anion exchange or cation exchange. A sEBEEP&¥EBHsent invention
also are solvates of the compounds of the formula | and their salts, such as hydrates and adducts with
alcohols like (C1-C4)-alkanols, in particular physiblogically acceptable solvates, as well as active
metabolites of compounds of the formula | and prodrugs of the compounds of the formula I, i.e.
compounds which in vitro may not necessarily 10exhibit pharmacological activity but which in vivo are

converted-imistpfayoatelogicaliyetitriveyctmestintidsepthe Yorualta e EieipiYeompounds which.
are CO”V%ftqght@%HmﬁF%bg'gﬁﬁhxﬂ;ﬁ}&ﬁ&%{m&w&%&wmm&@malﬁyt&mm@a of such prodrugs are

compounc}’s‘,:m which an acylatable nltro?en atom, for example the nitrogen atom cTrrgying the group R1

in the diaeyaigslbaiivhornrsidiedepietsylinyoiBRmiaany. A SERVICH R e an alkyl-0-00-
group or An.AcYl LR AHoNA28 AlkwhERyIHRIBéAt S apPlertadfhugdutrResamegerted into a
carbamate group’or an amide group, or compounds in which a carboxylic acid roup has been
estefifiednzdrheygieiaxA-81) e?éfﬁﬁw\é‘r%%?h%%@\‘%,W@ﬂggﬁa%% ‘Fﬁé’re preferably from 0,
S and C(R3}RyPaytisnacls Risferabhefrgieioritb e Ry, hrosthgrepodineeri-ehiheZidvention the
group A is chaosen from 0 and S. In angther embodiment, of the inyent e \ 45}, in another
embodiw@metﬁ‘éf’g%ﬂB“R’fé?ce(%)éf*ﬁ?’?ﬁéhéa%ygc?%rpu%’g%g%ggf%é‘?ﬁ%’%ﬁ%%#&%% g'-alkyl
group, the gelishrib@iamipaadeyttoatityidmiedto garecalipaisatera catignadtisepiiiacRa via two

distinct carbon atoms and forms, together wj C KLY BSdRaea cycloalkane
ring to w |%I9rt’l’?e°5%?ﬁ%%g OHHS ateoﬁ?‘c%gd&?ﬁ%%%%% @g% tﬂéaéegciﬁ;jél?gl%ﬁg%ﬁ%d in th% same ring

posiition. Fleensaiot eybistitikedefing xikeptedicibaakdné. 308nd i8 tHe CORIpLURM BIRAERBRmuUla | in
general ORI W h TR €3 G AlBHAR BHRS TRISXRNYRAPS aeceybragi@riaur methyl
n r

groups, or on motre, for example one, two, three or four fluorine atorms.@@referably the said

cycloalkagrevpfyden\aisp eosubstindetbeimebaneryalycyat eane AMdiishae LyeisButane,

cyclopenigne, ooyl sHaRaIIAAMPIEL AR BRE sudiRslielpreart sttt byublitiiuand/or fluorine
as indicated. In one embodiment of the inventjon the said cy, _ll'ﬁ?alkane 3{2&{5}5’\] c%gppropane ring
Ica [

which cafrRMMeass fuesersrRsitdiRtEUCIRRUY A RN P TRIOTINSRs T ,i.€7in this
Sembodiganbiia-giyaiesh(C3;Caifakkd-greiubisyinielbarecyQotiykyiodddifkiethylene group) which is

nsubstituted or substituted by alkyl and/or flugrine,as.ingk Pr / iyalent (C2-C8)-alkyl
;erlJJp isI gwﬁhﬁéﬁeﬁﬁa%%ﬁpxi %/léeﬁ(é‘g%?lﬁgyg ?5%%%%%%%%@%@%@ a C2-alkyl group.y In
one embegliieiiterfyirgdopertien-thegraypbREkZ ahbsEismaErbge? @y fidohfEoin another
embodiment. from 10h _‘ilrﬂ%%@ﬂ‘&&%y@@%@lﬁl’e‘f‘{wTﬁiaﬁé‘%M&Fﬁﬂﬁ?ﬁﬁérﬁ@qﬁm,ndem of each
|

other anchglr?%%xf entical or erent, or In all these embodiments the two groups Ra together are a

divalent (GZic8)igydgpe e ncs e onalirHeat bleddInSdrsidHeRls ShassS HeR R ical or

diffggent CRQS e flhieringeinmeainerauphediesubsiase isentical and
it G b e o

¢ _ ! )-alkgl. n m?ther embodi e[i(t %f }he invention
the groupstiearegERmEdkE BYEERRY ratd i 668R MaSHRes (@f%éﬁ[aﬁ}@% & two groups
Ra togetfﬁ%aﬁer@p@é@@mﬁé@”%bé«wbw@wnmmrmrmhmmmmﬂwmeu' insebsidinehis groups Ra
both are hydrogen or the two groyps Ra together are a divalept - 2;‘)% ARe] o) RN g further
em bodim@\?/ﬁ By #enoBhtiaRd ?’h%ngj%E‘b?%Sg %%%ci'r%s 95?%@&%‘%.%%% %Hg%/ocf?‘g g?li{S) representing
the groupbd isEhergrou SHidR fsttet bptitlyhtrang simultaneocusly by one or more
25  substituents chosen from fiuorine and (C-C4)-alkyl. The number of such further

substituents like hydroxy which can be present on a cycioalkyl or cycloalkeny! group,

preferably is 1, 2 or 3, more preferably 1 or 2, for example 1. The total nurnber of all

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

or 8, more preferably 1, 2, 3, 4 or 5, for example 1, 2 or 3. Such further substituents

30  like h'ydroxy can be present in any positions, provided that the resulting compound is
sufficiently stable and is suitable as a subgroup in a pharmaceutical active compound.

Preferably, a hydroxy substituent is not present in position 1 of a cycloalkenyl group



representing R2 preferably is methyl. In the diazacycloalkane moiety depicted in formula 1, preferably
one, two, three or four, more preferably one, two or three, particularly preferably one or two, for
25example one, of the groups R, which are independent of each other and can be identical or
different, arevaefimedassabove or below and are chosen from all denotatRSsTEEMHRYEE by the
definition including hydrogen, and all other groups R are hydrogen. In one embodiment of the
invention, all groups R are hydrogen and the diaZ&cycloalkane moiety depicted in formula | is a
piperazine ring, homopiperazine 30ring or 1,5-diazoc,ane ring, in particular a piperazine ring, which
carries the group RI but is not substituted by substituents on ring carbon atoms. Groups R which are
different tsooytipdiogemcanrepresesting iR angrsbisitoarcTakerybgtryR B AKREYWO

200910954 BRI RAAUANLALR,19 Eapis BioHIdAYchA pispulinpgemBenad of the formula | is
up

stable andusu e as a subgroup in a pharmaceutical active compound. In one embodiment of the

|nventlon&m@stWdE%aﬁsﬁéBﬁééﬁﬁ@Ihyé%qmﬁd%mgr%)'b%m "the
diazacycigalkane fing, gﬁ{?{eﬂﬁng@ d;&%ﬁ@ﬁ@@%&?@mm@ﬂmmmm} Preferably
e

| two, f | th y1.0- | bodiment of
?h”ey.éjv”een;’m%@éio%?&wé”y°”e Vo ARSI IEHel) Sy aro-cyeRRBR o ment
hydrog @&gg}yc?my,t@?ggaﬁﬁ@l ga)wfoé?cgma@wlkw@dwmmzymm &I(I?: 5281 )Cu||k1|2 - ;
IN another empodadiment trom \'/ I- alkyl- an
R1-NH-CHNDY-RYaRomH é&yg RRERY R B ﬁﬂQ’E g&g 3%%91&%5 Y-(C1-C4)-alkyl- and
R1- Nk:ﬁgyablg@styijm??mmes %ﬁWmUﬁthfimg&g%@ﬂtg@W%ﬂ Ry@r@Ry-(Ci- C4)-alkyl-,
in another e 0 ent 170 o, ' J er

e MR Gl i e g Yl e b

embodim®ft'#d odiment fro ydrogen and

R1-1NH- C@cﬂbhl@e»EWtrwbﬂhWMﬂyWé%Tﬁc@pénEW%%ﬁtMPéﬁ& RaYeYlalavtical or different
and phenyl i ity i bogimentrefdhad e of the groups
Ris chos%h%@%gﬁé@é%gemﬁ dﬂﬁ' R% Rl El{lz‘ C%,,Hﬁ@{f@ pl“’@W’mctktjplﬁg(ra|s R1-

20NH- CW@UWWWI"OW@W@W@Y& WBB@WE@R;DHS’ RYG Qrf]é"'&rlf%?ent from hydrogen,
can be bonded, fo-ARNHIRGRAE flisrsagagalkaiopegtdeifiatadnmsthyiula 1. In case two
or more groups R are present w ch are d tfrom dro en, r|n B}& a{om can carry either
one or tweYsiRtegyiifieoremaies ar‘@’ﬁ‘i‘ﬁé‘?@m H?H%? 'C}f %Jey diaZacycloalkane ring

depjgted @&gm@@l@m@Emmmﬂﬁmﬂeﬂmj pamo@m@igﬂqﬂp Rc/ybiohastdiﬂméﬂtﬁfom hydrogen, this
group R can be pre he 2- osm ort ngrogen atom which
is bondeoCY&lﬁPee‘%geéBé’L IEYTE (Eh SET %gﬁé&q#ﬂ%am %’é%l%?ﬂ@%g %eplcted in formula
| is a pipetgzisiecpindethytying two groups R

A tetrahydropyranyl group representing R3¢, which group can also be designated as
20  oxanyl group or tetrahydro-2H-pyranyl group, can be bonded via any carbon atom
and can be tetrahydropyran-2-yl, tetrahydropyran-3-yl or tetrahydropyran-4-yi.
Preferably, tetrahydropyranyl! is tetrahydropyran-3-yl or tetrahydropyran-4-yi. in one
embodiment.of the invention, tetrahydropyranyl is tetrahydropyran-4-yl.

25  In substituted phenyl groups, the substituents can be present in any positions. In
monosubstituted pheny! groups, the substituent can be present in the 2-position, the
3-position or the 4-position. In disubstituted phenyl groups, the substituents can be
present in 2,3-position, 2,4-position, 2,5-position, 2 6-position, 3,4-position or 3,5-
position. In trisubstituted phenyl groups, the substituents can be present in2,3,4-

30  position, 2,3,5-position, 2,3,6-position, 2,4,5-position, 2,4,6-position or 3,4,5-position.
If a phenyl group carries four substituents, of which one, two, three or four
substituents can be fluorine atoms, for example, the unsubstituted ring carbon atom



~ which are different from hydrogen, these groups R can both be present in the 2- 30position, or they
can both be present in the 3-position, or they can be present in positions 2 and 3, or in positions 2 and
5, or in positions 2 and 6, or in positions 3 and 5, with respect to the ring nitrogen atom which is
bonded to the €Dagiwapdepicted in 20 formula |, where in case of two d‘lﬁyfe%r?f]&gljf}%@l? each of
them can be present in each position. In one embodiment of the invention the number u is chosen
from 0 and 1, in another embodiment u is choseriifom 1 and 2, in another embodiment u is 01 in
another embodiment u is 1, in another embodiment u is 2, wherein all numbers u are independent of
each other and can be identical or different. In one embodiment of the invention R' is chosen from
(C1-C4)-alylbeydesep D1 -pariiomiie-Brostiqe rRERE MBS 1o Rnb h BPYHHRSHIES: from
(C1-C4)-al i, % (OVAA{SID i | adipranidremdsch Sdhstitgd@nehh2N-CO-(Ci
10C4-a|k{/) ¥ r?{c: (ﬁ%%%’?t%}f %ﬂ%ﬁ%ﬁﬁdm en, in another embﬁdim%nt R is
(C1-C4)-Bkytaseardthamestiabiresitansanhids RS EeU e SURBIRE P smBSdiment R1 is

HZI?I-OOb-l(lg&ﬁégéang%.nwﬁgej!scgr%jg@hh\;éﬂﬁ?f?@émmiﬂﬂﬁ@ﬁqgmﬁrgid@-ﬁﬁy;bmw,-(2,-603-, more
preferably 15from hydrogen and_ (C1-C4)-alkyl-O-CO-. Jn,one embodi [ tion, R10 is
hydr@gen‘?'lﬁoﬁ@e@fﬁ%ﬂiﬁéH?%tft{'H@qum}’(gﬁ,r W’@Ed JKEWRS A S%egng%%dﬁgg?&\éi%l wherein

s osen fromp
heteroaryhigghasandsom 2hipphenyhritvaizolylark imemdicayl oirdifesemd ispbetitiifFnEt from phenyl
and heteroaryl wherein heteroaryl.is thiophenyl, whi | uRatiowesparadicated. In
another e%%@&fﬁ%ﬁ?@ﬂ‘ﬁ@ﬁﬂ%%ﬁﬁ? #E‘é(‘?é‘e‘b ér?é?v%ﬁfg&s@ é&?ﬁfg%%%&seﬁtuteq By one or more
identical wﬁ@m@ubpgmmmmmmmgmqe&@w&&ﬁym@@#ﬁ@%@-,
(Ci-C4)-alkylS(Q)m-, hydroxy an SRHBEEN AbRVRSIBYERII T T subiuted
25group ésc Yﬁeefjhﬁv%f %%Pr{e%'g?%ﬁﬁ@r%%%@%ﬁ%@ one, two or three i‘]‘&@; mple one or two. The
Y

: I

subsfituerGif 4-ailys@urtigoup RalshHE broSEitBR baledstatbmE i iti6Hs as indicated
above withrespe EHQA% itdiarhbANRAM i fsteropsh PO R asrsikgl-Dhus, ther easentdle, in the
case of a%kffél%ﬁt te rE;)henyl group%?[ﬂgm;entintg R%Qeth%substi zeaﬁ(t can tel oI %egéin the
2-positiorg #esyIDpYsiRs ReerRay SERHRIERIRREATIRE Ras B E Mgl R p%eny group the
substituenfscRRHABEESCAIRIRCEIMEReRE Hoos Posiitnatanasdnt], aspsitenment] 5, or positions
2ando, Osru%%?il’&%?x?s?)cgggéﬁing fgg{gx%r-lgu sf%lrt]gtér’d Ié'!té?l\fv{gg’s%bstituents comprising the

15  group CFs (trifiuoromethyl) such as CF, itself, CF3-O- or CF3-S- may be included in

each list of substituents in addition to substituents comprising unsubstituted alkyl.

In a heteroaryl group, which is a residue of an aromatic monocyclic, 5-membered or
G-membered heterocyclic ring system, the ring heteroatoms indicated in the definition

20 ofthe groﬁp can be present in any combination and can be present in any suitable
position, provided that the group is in line with its definition and the resulting '
compound of the formula | is stable and suitable as a pharmaceutical active
compound. The one of the ring nitrogen atoms specifically referred to in the definition
of the group heteroaryl which can carry a hydrogen atom or a substituent such as

25  alkyl, is the ring nitrogen atom in a 5-membered ring system such as pyrrole,
pyrazole, imidazole or friazole to which an exocyclic atom or group is bonded.
‘Examples of ring systems from which a heteroaryl group can be derived are pyrrole,
furan, thiophene, imidazole, pyrazole, triazoles such as [1,2,3ltriazole and
[1,2.4ltriazole, oxazole ([1,3]Joxazole), isoxazole ([1,2]oxazole), thiazole ([1,3]thiazole),

30 isothiazole ([1,2]thiazole), oxadiazoles such as [1,2 4]oxadiazole, [1,3 4]oxadiazole
and [1,2,5]oxadiazole, thiadiazoles such as [1,3 4]thiadiazole, pyridine, pyridazine,

pyrimidine, pyrazine, triazines such as [1 2, 3triazine, [1,2 4]triazine and



WO 20091095162PCT/EP20091000280 21 trisubstituted phenyl group representing R2 can carry the
substituents in any positions and can be a group such as 3-chloro-2,6-dimethyl-phenyl, 3-fluoro-2,6-
dimethyl-phenyl, 6-chloro-3-fluoro-2-methyl-phenyl or 2- chloro-3-fluoro-6- -methyl- phenyl, for example,
in case of a phemydsgsage trisubstituted by fluorine and/or-5chlorine and MEMEP2IHEEI#Stituents which
can be present in the group R20, are preferably chosen from halogen, (C1-C4)-alkyl, (Ci-C4)-alky1-0-,
(C1-C4-alkyl-S(0)and cyano, more preferably frortéhalogen, (C1-C4)-alkyl, (C1-C4-alkyl-O- and
(C1-C4- alkyl-S(0)m-, particularly preferably from halogen, (C1-C4)-alkyl and (C1-C4)-alkyl-O-, more
particularly preferably from halogen and (C1-C4)-alkyl, for example from 10chlorine, fluorine and
methyl, whedEitriazove bntredimbotivhené mﬂmtm{eﬂi@fal@/h@i@ﬁ%ﬁmﬁﬁtﬁ%ﬁ’&sﬁﬁtﬂ@‘f’group R2

can be unsubstitied of m}fj@ﬁdg@ %azs%fmrmﬁﬁépmﬁm@a fEmra®isubstituents

contalnlng "HRGrine- su <y| e su stltuents comprlsm%me group trn‘luoromethﬁl such as CF3
itself, CFB@@M@FMWU@%&ME&W@@WIlﬁfﬁ?%ﬁﬁ%ﬂﬁ g rdaditRifdo 'TNMBEfuents

comprising insubstitutedalio andngsanciry srepadimenrhekiig Kvepaditye aienhaiwss in

substituents in the group R2 are not substituted by fluorine and in tth latter e bodiment the said alkyl

thus e apbedineNtDRIgTaR! ISFEERRJFSIHLIRPIRIYIAND RHERY ! 18fREd specific groups,

~which Ca@m@iﬁ%ﬁﬁhétgmﬂﬂrﬁ@tﬁ%MI Wlfé@@rwr)ﬂ@mapy wbgmupmmuam[mgthe
20compounds of the formula I can be cho nclude hen i.e. u sub%tm{h ﬁ@{f&a
2-fluoro-pIRERGT Qt?l”'bt%obﬁéﬂmpf-ff%é?@ %IQ?EHI n& ﬂrqug oro-phe cHloro- -pheny,

g rrlﬁtrllylfgh@mfh(g;ﬁﬁlwﬁﬁkﬁmmw (If:?ﬂgh%)l. fokydhyhaata;tbglﬁmhem&lsﬂp)tdlybﬁ%athyﬂmﬁmw

-e e en m 00X

2,3- d%lup?gyé/ﬂg:slﬁa%y cﬁﬁ pﬁér%y " rfgg‘gé ggrrrgﬁlpf?g Bg‘%ggiy ﬁ%%?g%owr A4- d|fluoro -phenyl,
3,54difluoBeyp HétplyraRoi diefllor @idhmgk - 3-vidmistazphé ean i.»%-’k!fcmﬁiaza&@nx}/ P-dichloro- phenyl,
3,4- dichioroy QQ%%}%!@?%F%%E}?I% byizfﬁQ%Rn%HHW@tﬁﬂ%&@%ﬂ%%@oﬂzxﬂg%@ﬂhﬁﬂ&L

2-chloro-5Hitioro- p o-phenyl, 3-chloro-2-fluoro-phenyl, 3-chloro-4-fluoro- phenyl
3-chloro- 5-ﬂhéﬁ&miél%ﬂowlﬁﬂﬁr@eﬂhbﬁr&ﬁﬁﬁ%@’ @%l@#&ﬁs%)‘gtﬂaé%%%?&f'
5-chloro- ﬁf&] ArRhany/ }42 ,3-dimethyl-phenyl, 2,4-dimethyl-phenyl, 2,5-dimethyl-phenyl,

2,6-dimet enyI 3,4-dimethyl-phenyl, 3,5-dimethyl-phenyl, 2-fluoro-3-methyl-phenyl,
2-fluoro-4-methyl-phenyl, 2-fluoro-5-methyl-phenyl, 2- WO 2009/095162PCTTEP2009/000280 22
fluorg-6- rﬂ?Hﬂbﬂaﬂhﬁ@M'h%t@h&&@i?gmﬁﬁ%yltﬁ@@nﬂbtﬁdﬁ%&éﬁmeth;ésﬂmmylaGyfhmnidieﬁsnfethyl-phenyl,

4-fl 2-meth |, 4-fl th fI 2-

2-chioro- SRR IR PRG0S R SRy 22 b SUE S, TRy prclor n the

2-chloro- ammwnpmfm ,ustnlaIsrpemmhqummgnemaawrgrm.lpsmarﬁytq@héml/lgrow in

3 chloro-%-‘ ﬁth feny dgo(r:m 51%%: c?éméhnowwﬁ]ﬁﬁ%%%gszmﬁhw Qﬁ?mﬂn—z vl group
metﬁ Ihen I

5-chloro Phenyl, 2-methoxy-4- methyl-phenyl

2- methoxmﬂqmémysmhergn;i@mm@www@ﬁwméwlt@rﬁé}ﬂ%ﬁ%yz rnMé%?r
3- ”%m% 5 %thx'apgﬁnmn%megmw.ﬁ RSB cRARY Arfl/ R eHNA%YA HBRHDN ROV In the
4-methoxy- -methyl P |, 5-methoxy-2-methyl-phenyl, 10for examp £e osition and/or in
5-position andlor in the 6-position, in a pyridin -yl group in the Z-p
the 3-position andfor in the 5-position and/or in the 6-position. Preferably, a
substituted heteroaryl group is substituted by one, two or three, in particular one or
two, for example one, identical or different substituents. If a ring nitrogen atom is
25  present which can carry a hydrogen atom or a substituent, the substituent on this
nitrogen atom can be a methyl group, an ethyl group, a propyt group or a tert-butyl
group, for example, which groups can also be monosubstituted or polysubstituted by
fluorine. Generally, suitable ring nitrogen atoms in an aromatic ring of a heteroaryl
group, for example the nitrogen atom in a pyridinyl group or a nitrogen atom in a
30  [1,2,5]oxadiazolyt group, and the ring nitrogen atom in the 6-membered ring of the

azaindole moiety can also carry an oxido substituent -0~ and compounds of the

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



In one embodiment of the invention, R3 is chosen from (C3-C7)-cycloalkyl, (C5-C7)- cycloalkenyl,
tetrahydropyranyl and phenyl, in another embodiment from (C3-C7)- cycloalkyl, (C5-C7)-cycloalkenyl
and phenyl, in another embodiment from (C3-C7)- 15cycloalkyl, (C3-C7)-cycloalkenyl and
tetrahydropyvemgheirogmether embodiment from (C3-C7)-cycloalkyl, (C5-E¢F/EFMENEHA. phenyl and
heteroaryl, in another embodiment from (C3-C7)-cycloalkyl, phenyl and heteroaryl, in another
embodiment from (C3-C7)-cycloalkyl and (C5-C7}&ycloalkenyl, in another embodiment from (Cr
C7)-cycloalkyl and phenyl, wherein the cycloalkyl, cycloalkenyl, phenyl and heteroaryl 20groups are all
optionally substituted as indicated and cycloalkyl preferably is (C5-C7)- cycloalkyl, more preferably
(C5-C6)-cycloalkyl, for example cyclohexyl, cycloalkenyl preferably is (C5-C6)-cycloalkenyl, for
example YOS RMICAR RelBrpRIVbRIGIREAbIAiGBoRAdFaBN thirpfenikasKhB)sidinl and more
preferably s thiop eny(r. In another embodiment of the invention R3 is phenyl which is optionally
substitutder@BHgindipattier pr Suadns AhelRi#Ber of substituents in a substituted group R3 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 R3 can be pre ent oni%}?rbor‘]ﬁatgumﬁsinogp%positions as
indicBted HiPERAR! IBYBRIPRINLIRGR SIEEARVIMEG RSN, Br&RyTand hetéroaryl groups in
general. Fomaxamule dRdhpB0saso ofibicenasidrstitataddptientdrgauersdprisdntirtisREnishe
substituent can be_present in the 2-position, the 3-positi I -pOSit] I .case of a
disubstitm@nﬁﬁﬁgﬁﬁqﬂ nj&‘t%?i'ﬁ?eﬁ?@ gétﬁ%seﬁﬁ'%gé%%rf @&%ﬁﬁ? I'tzéoagf%le 3; (é)?ﬁ%%&
2009/095¢62R G5 ER2AMKIADARE 2 Bpwsititoseramd/op dinstaiend grar BIARGHSSHENS 2 and 6, or
positions .3 and 4, or positions T l,g)L?t' Tole N2 TaN I8 feHAdky! or
cycloalke}?ﬁrﬁ?(gsud'}g%&easﬁer?fir’?‘é’%%ﬂégrg'gl;%gra I)&E gﬁ%iﬁe%%m quoﬁﬁ)gﬂf‘;?hm}f;%‘%d hydroxy, for

exatiple frdor Buaripedndinsetisiituied s swhbtiied allkol BTEYRTSTIBNsHRZAQYEIRIKENE in a

cycloalkyl,ar éé LSHAUR TeRIEsSNinGRehaspdyerons snaneiaienhediment of the invention,
a cycloallk;lﬁ %erc ?;ﬁ)gglyeynﬂ{groud repres.entinﬁgélgs isﬂl%sub tituted. The ?ubstitu?)ntt% \%hich can be
r

present irsanSigerion ﬁéféﬁo@@@ﬁéhﬁba?@&e NGRS SaiERRAIRDIBEE P Hislogen,
(Ci-CO-aligyln hgtoryhd e cilitbrdfalofy araligdde OrNind it o adayly, ilob fdroxgndC 1-05)-alkyl-0-,

hydroxy-(Ci-CO-alkyl-0-, (C1-C4)-alkyl-0-(CJ-C6)-alkyl-0- ~1:.C63-alkyl-S(0)m-
and oyan LR (4 S ORI B GRE (ETTE B SRR FesTRtes. 2 T BB o
(C1436)-alsyir(GE 0% HrdkwoSHAmicandrs yarad , rptictc el yneationbiyehdse religeto (C1-05)-alkyl,
15hydroxy, (G1-C6)-alkyl-0- apd (C1-C4-alkyl-0-(Cl.- kyl-0-y; ' : bly f
nalogen, HEEBES T B I B e B e epocialy.
preferabI)fdroﬂmhmiiagﬂas(@‘lvﬂﬁpxarkyr,a@a%mamw—‘i)maﬁhf@@@ir)hﬁl!@N@t‘@’lfgﬁi-alkyl-o-, for
example fromp@%é@fgﬂ 8@&2—&@1@&'9{15% SR ChGAAN-Or (hd-fofraly|n9 pardrormhariagen,

- -al

(Cl-C6)-aCffé'§/rI1 an yl-0- or 20from halogen and (C1-C4)-alkyl, wherejn in one embodiment
of the invenfistattiaiiguigfps and bR IerT oh PHREFSAIMRES ISP 80ALNE M@ % nting R3 can

be ypsubstituter;ArauasHtesd aAsBrBasm kT ibecatamsuatiasdaty exatkpleoirgsbstituents
containing fluorine-substituted alkyl, the substituents,com ri?i?g the %roup.fli;i)ﬂuorometpxi such as CF3
, for exampl g preparation

itself, CFR0d 8 hesiazagysiorlkarg feg ferigigd in formula €.

of individual stereoisomers, if desired, can be carried out by resolution of a mixture
according to customary methods, for example by chromatography or crystaliization,
or by use of sterecchemically uniform starting compounds in the synthesis or by
25 stereoselective reactions. Optionally, before a separation of stereoisomers a
derivatization can be carried out. The separation of a mixture of sterecisomers can
be carried out at the stage of the compound of the formula | or at the stage of an
intermediate in the course of the synthesis. The invention also comprises all
tautomeric forms of the'compounds of the formula 1.
30 _
ié’hysio!ogically acceptable salts of the compounds of the formula | are in particuiar
salts with a nontoxic salt component and preferably are pharmaceutically utilizable



25list of substituents in addition to substituents comprising unsubstituted alkyl, and in another
embodiment of the invention the alkyl groups in substituents in the group R3 are not substituted by
fluorine and in this latter embodiment the said alkyl-thus means unsubstituted alkyl. In one
embodimentd$ taesipiesition, a (C1-05)-alkyl group in a substituent in ng’ﬁ?@i-@ﬁ’fgglkw group. In
one embodiment of the invention, the 30substituents which can be present in a phenyl or heteroaryl
group representing R30 , are chosen from halogdf, preferably from fluorine, chlorine and bromine,
more preferably from fluorine and chlorine. Specific groups which can occur as the group WO
2009/095162PCT/EP2009/000280 24 R3 and from which, or from any subgroup of which, R3 in the
compouradinfEheyieanantaian e s QFaifSe) FORERYE M5 IgHERYY %@gﬁ%g&yl, cyclopent-2-
enyl, Cyc@ﬂﬁéaz?ﬁp%&éﬁg@%h?m Sfora-greciahawd, 14vmethybestioaergid’: group,
hydroxy-Cyclopentyl, 3-hydroxy-cycloPentyl, 2-hydrox -cycl%iex l, 3-h drOXXRa%g%h-szl’
4-hydroxipresmnele/f %W&?W@ISH@&&‘@%@FB Ry é/?,’ql- Ridrdxy-cycicheptyl,
4,4-difluogpacysinbethct garie st srR e, Suitatitedthybscyaofmeparepiahptvalpyran-3-yl,

tetrahydropyran-4-yl, phenyl, La unsubstituted phenyl, 2-fluoro- e - l,
4-f|Lﬁ)ro-M&EMB’FH%H%W@@@@%%%&.,Cgpélﬁi)ourgc-&lshglrj\%ﬁ %%%%ﬁ%gﬁ%ﬁﬁ:ﬁ%brpmo-phenyl,

i'hmih)"ﬁ%hﬁrf‘éihrﬁ'g@@mﬁhtb& !'@dﬂ@ﬂ)’ihl égmeﬁmbmwmm liydhogeperinpnan irstynshehy,
-hydroxy- phenyl, 2-methoxy-phenyl..3- - A -
otnoy ISR SRR o PR SRS R AR T AR oo R adtiohs of
fﬁ@f}:‘ethg%’@miﬁ-mmﬁ;@mw_é@"%%;ﬁﬁm e W&gggﬁ%'rnyl,
iophen-2-yl, thiophen-3- ridina2- -3 r + 2SO OR W wf
4-hydrox;c/%)')/'/rrl%#c2 ﬁc %Didgé?g%y%}%!a§iﬁ+%%%%§fpyﬁgln ?Ey? 2-methoxy-pyridin-34,
4-methoxthepphiviic®yica-anstebynis sy, Gdﬁ?@fﬁawlﬁlﬁﬁﬁﬁ-gtﬁf:@ﬁ)g@%-S{ﬁiEﬂ n-4-yl,

3'hydrOX}gQ}qg(yggé@/go%}mﬁ}fH&XQy{M{]Tﬂgénégma{lm)eal@w}di@a‘ltiybrf areraniyie saBF he substituents
R4 can be présent on ring carbon atoms in any of ositionsﬁ)an jor 5 an}%llgr)}r %gm (lj%égn the
at't

6-membersiEhisgoalpe G R RIFOMEIRE B'Qﬁeigé')iﬂul%?rﬂﬁl F BrRAGES e rihg atom in the

respectivgrRRSHNm IR GHRICaisEna Bask the. puotireatatoé tyecsyh Stitwenrspiel 4s RSéhan 3, all
carbon atoms in positions 4

2y GERAPa b EoGE R B GBS T U SO grone e Akan the number
n is8, all singearbesiatemsdoyptsiiosisal thettame MusrakringindeteatagidaleyMajeRoFE atoms.
o the R LR LB B e B B io0 psgtent Ra o
present iradits 3RrExpmpieas $ad mﬁthb@lpﬂaﬂié‘?fﬂ?éif#?aﬁlﬂﬁi@ﬂﬁéﬁrﬁﬁ}‘ﬁ’?ré?gﬁﬁﬂ??ﬁﬁ?éﬁay-alkyI,
phe”y"(C"%g?' Qﬁbﬂ gé/ 0{ChEalubio( GlebAhadianoRitGicRd batienbydionis 46it:C4)-alkyl-O-,
hydroxy-(%i-' A_-a y1-0-, CI-C4)-a|kyI-O;j(Cl-C43_;aIkyI-0-, ph(?nx‘;%- formula [ by reaction
which in general can be prepare e compounds e form yr
20  with an acid in a solvent or diluent according fo customary procedures. As usual, in
.partic:ular in the case of acid addition salts of a compound containing two or more
basic groups, in an obtained salt the ratio of the salt components can deviate upward
or downward from the stoichiometric ratio, such as the molar ratio 1:1 or 1:2 in the
case of the acid addition salt of a compound of the formula | containing one or two
25  basic groups with a monovalent acid, and vary depending on the applied conditions.
The present invention comprises also salts containing the components in a non-
stoichiometric ratio, and an indication that an acid addition salt of a compound of the
formula | contains an acid in a twofold molar amount, for example, also allows for a
jower or higher amount of acid in the obtained salt, for example about 1.8 or about
30 2.1 mol of acid per mol of compound of the formula |. 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

from



WO 2009/095162PCT/EP2009/000280 25 (C1 -C4-alkyl-O-, dif(C1-04)-alkyON-(C1-C4)-alkyl-0-,
HO-00-(C1-C4)-alkyl-0-, (C-1-C4)- alkyl-O-00-(Ci-C4)-alkyl-0-, (C1-C4-alkyl-CO-O-,
(C1-C4)-alkyl-NH-00-0-1 (C1-C4)- alkyl-S(0)m-, HO-00-, (C1-C4)-alkyl-0-00-, H2N-00- and cyano,
more preferapig frovrpdsadogen, (Ci-C4)-alkyl, hydroxy-(C1-C4)-alkyl-, (CI-BAYEREMNRAKECHCA)-alkyl-,
5hydroxy, (C1-04)-alky1-0-, hydroxy-(C1-C4)-alkyl-0-, (Ci-C4)-alky1-0-(Ci-C4)-alkyl-0-,
pheny1-0-(Ci-C4)-alkyl-0-, (C1-04)-alkyl-00-0-, (01#C4-alkyl-NH-CO-Om (C1-04)-alkyl-S(0)m-,
HO-CO-, (C1-C4)-alkyl-O-00-, H2NCO- and cyano, particularly preferably from halogen, (C1-C4)-alkyl,
hydroxy-(Ci-C4)- alkyl-, (C1-01)-alkyl-0-(0,-C4)-alkyl-, hydroxy, (C1-C4-alkyl-O-, hydroxy-(Ci-C4)-alkyl
100-, (ClnGiatied-OFte pregdralkpettigphalop- oorairsas-alkyals-otibe rempapemef (6¢-c4-alkyl-0-,
(Ci-C4)-alkyl-00-0-. (C1 -C4-alky|-NH- = ad)- nen K&y more
particularﬂé}%?% e(r?a\g{‘% #b%ﬁa ogél\ﬁﬂﬂ()ggﬁ 4)%%{%%%%? ( lgé%ﬁﬁka%&?gﬁgalk [-CO-O-,
(C1- C4)-atieybsipirieamrageniical B /am coitahle A ieunasiaes iy shemirgbieaditnestalogen,
(CI-CO-alkylyhyArasrdfoh S Ari/kidiichi dedlmbiineGsaftd -fof briabR: biGrhda-afikehiGn00- and

H2N-00-, wherein all substituents R4 are independent of each other.and can be iden%ical or different,

and WherexsaaNgeRn Falion sxdlanAReDd MG L IERIESRE MYFHRRIR QB RYF'SS Mdicated. In
one embqﬁ&%%&%ﬂgﬁ@wﬁg?}ﬁ$ %@@ﬁir{@g@%@lﬂﬂgﬁs @dfﬁnl(éls@dkwbddjﬂ:mw(tﬁl-c4-alkyl-o-,
20 (C1-C4)-alkyl-0-(Ci-C4)-alkyl-0-, (C1-C4-alkyl-CO-Q-, (C1- CA-alkyl:Q-00-
HO(-CO-(é?f%giém-&l'ék%%‘%/l'—'@)Rﬁf&{%ﬁggﬁg}lé@-’c&n& ?%%%%D% p?é’#‘é?é%?y?fom halogen,
(Ci-C4)-alkyll by e 1SkBoindkyb@0pandl 2R fommdeeirantl pristigentdtR4 are independent

f h oth d identical or.diff t i i tion, R4 is ch
AR AL SR T n, e chose
(C1104)-aikiilit (B atddcallkgicahydtivdy, but whiphrixyiC REAosKGTIed into

C1-C4)-alkyl-Q-(C]- -, HO-00-(CL-GA)- - i -0-,
(o e HERROL Critltnit (o cAbaltnd CufbdGids By

(C1-C4-a alkyl-NHCO-0- and (Ci-C4)-aIkyI-SS9)m-, prefer%bly from h?_,logen,

(C1-04)-adkgl cpneereddy soEaRgliapICrAYSIBIRI cAmPey Rl PODHRITBRZA1 EXTRIGR-BL and

- (CrCh-ah SiRnpo BN a0an L&k pieakrCo0diple thydroxy

(CI-G4)-alkyl-0- and HO-CO-(C1-C4)-alkyl-Q-, WO 2009/0?5]"(2‘2PCIYEP2 091000280 26
nitrogen atom carrying the group R ™ in the diazacycloalkane moiety depicted In

15  formula | in case R' is hydrogen, carries an alkyl-O-CO- group or-an acyi group such

as an alkyl-CO- group, for example, and thus has been converted info a carbamate

group or an amide group, or compounds in which a carboxylic acid group has been

asterified.

20 The group A is preferably chosen from O, §, NCH; and C{R?),, more preferably from
0, S and C(R%);, particularly preferably from O and C(R%)z. in one embodiment of the
invention the group A is chosen from O and S. In another embodiment of the
invention the group A is O, in another embodiment the group A is C(R™.

25  If the two groups R® together are a divalent (Cz-Cg)faEky! group, the said alkyl group
is preferably bonded fo the carbon atom carrying the groups R® via two distinct
carbon atoms and forms, together with the carbon atom carrying the groups R? a
cycloalkane ring to which the azaindole ring depicted in formula | and the group R%°
are bonded in the same ring position. The said cycloalkane ring, like a cycloalkane

30  ring in the compounds of the formula | in general, can carry one or more (C1-Cy)-alkyl
groups, for example one, two, three or four methyl groups, and/or one or more, for
example one, two, three or four fluorine atoms. Preferably the said cycloalkane ring is



particularly preferably from halogen, (C1-C4)-alkyl, hydroxy, (C1-C4)-alkyl-0- and
HOCO-(C1-C4)-alkyl-O-, more particularly preferably from halogen, (Ci-C4)-alkyl, hydroxy and
(0i-04)-alkyl-Om wherein all substituents R4 are independent of each other and can be identical or
different, an&@hetsiasadzphenyl groups are independently of each 5Soth&r Al ti¥stituted as -
indicated. Preferably, not more than two of the substituents R4 are NO2. In one embodiment of the
invention, the number n is chosen from 1, 2 and 38preferably from 1 and 2, and can be 1, for example.
l.e., in this latter embodiment at least one substituent Fe is present in the compounds of the formula I,
preferably one or two substituents R40, for example one substituent R4D. 10 In gg embodiment of

the inverdiopciapeeanhedbbtitanat RERPRINAMBEYTEEENENT FRSWRIFD GAG e formula I,

preferably, e, Qi S AHURDISTBP o Ry BHRIRRIRBARSHESHIENER A8 dnarerbotlrmnt wherein the
Lﬁ I I [ onded to the carbon atom in Qfef?f?g? bered ring of the
-CZ-al

atom within'the substituent via which 1t is )l
yl-Om (C3-C2)-

azaindol@fitbmiuantieraihe spifbayaleaikare g Brd SKHIRSAPAYRILS
cycloalkylsfs ¥ 0@ BeaybEGLted balkiyPanbriefoarite (@ liraibataky k8-, imtiioxy-(CiC4)-alkyl-0-, (C

1-C4)-alkyl-0-(Ci(Ca-C7)-cycloalkyl-CyH2y-0-(Ci -C4)- alky|-O- nyl:0-(C1-Ca)se =
hete"?oarﬁu@ﬁléﬂ-r@ﬂ}-@R}ﬂ'—@',e@i'(éﬂ‘@&):ﬁ\ﬁ% r9f€1%62)%‘1?351?63?%%%8%gﬁ%‘ggﬁ{%ﬁ2N-
20CO-(Ciohpparich-is(0asGHs il CE)-Suvs((Biaet Byalkid alkgicC {|minre@o inderted)- alkyl-NH-CO-0-
and (C3-07)-cycloalkyl-CvH2v-NH-00-0-, wherejn such-suBsti i g,%ea,q#gga%q ch other and
can be io%?%f‘c%\?tgy (’ﬁ%e‘%&ﬁ%’ﬁc’i\@;ﬁef*&%mﬁ 8hogjrpyfsaﬂ%e?goafﬂtaggﬁ%s@an independgr%tly of each
other be gbptijiticy BsrnglicatedxPrgiterabfs-slvharobstilnamns av@%méﬁtfaﬁmwﬁawm
(01-C4-alkyl-Om 25hydroxy;(Ci-C4)- Q- (Cl-CA-allkvl-0- (i khilodiment f
(01-04)-%%?;‘6’6’-%? %S%ﬁhﬁﬁgj{?ﬁm@? %J' %ﬁ%@*;@ﬁf‘@fmm roxy. t{8’5‘04-@ky|-o-,
phdﬂiyl-merdg&ﬁaksil(@ﬁ;@i()(@lﬂd:ﬂy@@@@?GY@@&P@@-@- &R pSERENS |°g6¥f particularly
pfeferab%%naqimbe(ﬁér@é&%kﬂr@eréﬁ.lr%-amkme@e(@m%s&@aﬂs/tf@-m groups R®
phenyl-0-(C1-C4-alkyl-0- and di((C1-04-alkyl)N-(Ci-C4-alkyl-O-, more, p?gﬂcula\ér%l% f(ﬁ{%bly are chosen
from hydteggthenare agiyaient @%kﬁ%ﬁﬂfﬁ%iéﬁfﬁéfl@%{m%%ny e %-a yl-0-,
especially prafgrRblf Rt diféreW Qra0pO LA AT A 2009/ 800 FBORTeCH-alkyl-0- and
(C1-C4)-alkyl-0-(Ci-C4)-alky1-0-, more especially preferably fro -C4)-alkoxy. In one
embodin@ﬁf@fcﬂ'@%‘%ﬁ@@ﬁ@%@%%ﬁ'?ﬂfﬁﬁ@ XY, i@pgg%%gg}(mﬁﬁ%@?g%foq-aIkyI-O-, '
dit(gl-o%@lm),be@:hm)-mm&emaad@m¢f-meynmﬁoqcmwmamﬁiw('dgr@z@lmky|-o-,
H2N-00-(Cl 2K % hydrogen, fluorine and (C4-Ca)-alkyl, or the two groups R together

are a divalent (C»-Cg)-alkyl group. in another embodiment of the invention the groups

R? both are hydrogen or the two groups R® together are a divalent (Cz—Ca)»aikyl group.

in a further embodiment of the invention, the groups R* both are hydrogen, i.e. the

20 group C(R?), representing the group A is the group CH.. A (C4-Cy4)-alkyl group

representing R? preferably is methyl.

In the diazacycloalkane moiety depicted in formula |, preferably one, two, three or
four, more preferably one, two or three, particularly preferably one or two, for

25  example one, of the groups R, which are independent of each other and can be
identical or different, are defined as above or below and are chosen from all
denotations comprised by the definition including hydrogen, and all other groups R
are hydrogen. In one embodiment of the invention, all groups R are hydrogen and the
diazacycloalkane moiety depicted in formula | is a piperazine ring, homopiperazine

30 ring or 1,5-diazocane ring, in particular a piperazine ring, which carries the group R"
but is not substituted by substituents on ring carbon atoms. Groups R which are
different from hydrogen can be present in any positions of the diazacycloalkane



0- and (C1-C4)-alkyl-NH-00-0-, preferably from hydroxY,(01-C4-

di((C1-C4-alkyl)N-(C1-00-alkyl-0-, HO-00-(C1-C4)-alkyl-0-, (C1-C4)-alkyl-O-00-(Ci-C4)-alkyl-0- and
H2N-00-(C1-C4)-alkyl-0-, more preferably from hydroxy, (01-C4-alkyl-Om HO0-00-(C1-C4-alkyl-0-,
(Ci-C4)-alkylv@e008¢@25@54)- 10alkyl-0- and H2N-00-(Ci-C4)-alkyl-0-, parti@G&ihy3sasf sy from
hydroxy, (01-C4- alkyl-0-, HO-00-(C1-C4)-alkyl-0- and (CI-C4)-alkyl-O-00-(C1-C4)-alkyl-0-, more
particularly preferably from hydroxy, (C1-C4)-alkylh and HO-00-(C1-C4)-alkyl-0-, wherein such
substituents are independent of each other and can be identical or different. If besides such
substituents bonded via an oxygen atom further 15 substituents R4 are present in a compound of the
formula | roéstapecsitet thatineait suhinasemnoysbpRheisesarisdvie skfle s &g tlfeaéhosen from

nalogen ap (G143l e alb s bbb SeniBggRRERasAoach other and car

be identicalo ent. Ih one embodiment, one such substituent R4 bonded via an oxygen atom is

present oimeentienodtbéi)sativl-A-skph S Ries AN AR BALRCIYSESE 576 oM &M Pound of the

formula | whigh, containsienf SsREER 40 rhaaHlsian bR Bd)scRrRS8N ARGAiRggearbon atom in
position 4 or position 5 or position 6 or position 7 of the azaindole ring. In a ¢ mporgd Bf the formula |
T RS SroRe G B s A

which corittaifis Riferabinrity et BANCHE SITRIB AL A% PESIRG n“Atoms in

positions Q@n@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 Fe wherein the substituents R4 are present on ring
carbon atpesdepasiitmehoopbsitiovebtaminth8@mogitidh e shdBafiemestragamdeathon atoms in
positions 4, 5, 6 and 7 carry.hydrogen-atoms, In apother-embadiment of the inventian. the,compounds
of the forfiH ?%ﬁﬁéﬁzé?ﬁf %‘é )gr't C% ?&E}&%&@gé4 v@rﬂgre?n 'tﬁe s%?bsl(:te?theﬁ?s R airkt;@\lvo
20081095 C4RRIRHERZ0A0//000 260! B PEseft-6nHing inansthaoamRbpdIBsabioPYYSEs™ 6 or in
positions g-and 6 ihenEng sazon st eeitiakd. and RINHoa0YdYHogaN atoms. In
another e@ﬁg%)ma?ﬂﬁ b%gé Ef/ d?l iorﬁhﬂdﬁé&)ungs of th% fo?imula | contain zero, %E;{a[gﬁtwo
substituearothergehsrimentiBEt IR fra-bradkyloRYdie¥albsl 480 A ESiElH 4 or

position 7qsip pRSitigng Hivad dnistshikR AtheiRgdiaree! @oms)alRasitansydréxys(end 7 carry
hydrogen atoms. ﬁn‘another embodiment of the invention,@eé@r%ﬂ(ovnda &ﬂt f%rglula | contain zero,
one or tw SAsYudh RN RISHFEPERAIMSSL BRI (& pred it 8P Al g calbor atoms in position 5

or ppsitiog G-g-iNPasiiaasdnsdinandftbmatheroden earb (D, ta)valipl fositotised, 5, 6 10and 7 carry
hydrogen atoms. In another embodiment of luventign, th ft mula | contain zero,
one or tw8@%8§fﬂl%%&%ﬁ¥én@%ﬁ?tﬁ%gsub'ﬂ}g}?réé{%&% %Fe‘@?%@%ﬁ%ﬂ%’ %ﬁ?gcﬁ? ?frfg position 5 or
position 7irddpepuEitionsdaamothamahtheantber idegticatiserdBierert andoaheyd 8 optienally 7 carry
hydrogen 2i0e. Ik ANOUNRCSIPAT BENL AR IUAUIARe R EARBRRU 5615 daisaad contain zero

one or 15¥Wo Su e wherein the substituen;s R4 aregresent ring carbon atoms,in position 6

or 7 or in positeriscena-C ardlitieQHe-Brideearier R ibsfionsdi=s; 348 PatifYay8Bgen atoms.
20 NH-CO-C,Ha.-, and all other groups R are hydrogen. Groups R which are different

from hydrogen, can be bonded to any ring carbon atoms in the diazacycloalkane ring
depicted in formula 1. In case two or more groups R are present which are different
from hydrogen, a ring carbon atom can carry either one or two such groups R which
are different from hydrogen. In case the diazacycloalkane ring depicted in formula | is

25  apiperazine ring carrying one group R which is different from hydrogen, this group R
can be present in the 2-position or the 3-position with respect to the ring nitrogen
atomn which is bonded to the CO group depicted in formula |. In case the
diazacycloalkane ring depicted in formula lis a pip_eraz_ine ring carrying iwo groups R
which are different from hydrogen, these groups R can both be present in the 2-

30  position, or they can both be present in the 3-position, or they can be present in
positions 2 and 3, or in positions 2 and 5, or in positions 2 and 6, or in positions 3 and
5, with respect to the ring nitrogen atom which is bonded to the CO group depicted in



. In one embodiment of the invention the group Y1 is nitrogen and the groups Y2, Y3 20and Y4 are
identical or different groups CH or CRA40, 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 mtroresieasidthe groups Y1, Y3 and Y4 are identical or differdift'gF8eiI&BHYr cr40, i.e.
the compound of the formula | is a 5- azaindole (1H-pyrrolo[3,2-c]pyridine) derivative of the formula Ib.
In another 25embodiment of the invention the gr@® Y3 is nitrogen and the groups Yl, Y2 and Y4 are
identical or different groups CH or CR40, 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 jnvention the

group Y4ismittagenhand iheagooifwy diferemporapsdl @ashcal brearaR RERRESECH or CR40, i.e.
the Compg%l#égsﬁhsr@fmg Lifisobi rﬁ@ﬁzﬁﬂ%'ﬁ&éhwmq{asﬁbb}nymméﬁﬁm\@ of the formula

R4, n, p and q in the formulae la, Ib, Ic and | are eda in. formula 1.

WO 200910991629@?@P20M0@30’Z@Ch@'ﬁ?%HSm& AR ﬁ’ ‘Hﬂ%'ﬁ the compound of

the formuga;},ig R IPBRIH AEDLINO Orntbmr@rmmmmdm deis|, wrmnd!moetfmuemmle a
compound of the formula la or of the formﬂgf %| gc ?%1un%9{ the formula Ib or of the formula Ic,
or a 2ompRIRATSEPRIERRIAREES INEPRSH RS 'SEBFREIOATSIEIS. In other terms, in these

exemplary latter three embodiments one of the groups Y1 and Y4 in 10formula | is N and the other of

N e e D T e e

as We are identical or different

groups Cﬁl@t—@ﬁdmzw eﬁe(@f1tﬁe)9mrbsnwmmammmmrmmﬁﬁm (ENGatRd 88kkrs of YI, Y3 and

i

10 Ca)- alkyi» in one embodiment of the invention R' is hydragen, in another
embodiment R' is (C1-Cq)-alkyl, in another embodiment R' is hydroxy-(C+-Ca)-alkyl-,
in another embodiment R' is HaN-CO-(C4-Ca}-alkyl-.

_ R is preferably chosen from hydrogen and (C+-Ce)-alkyl-0-CO-, more preferably
15  from hydrogen and (C1-Ca)-alkyl-O-CO-. In one embodiment of the invention, R™is
hydrogen.

In one embodiment of the invention, R*® is chosen from phenyl and heteroary!
wherein heteroaryl is chosen from thiophenyl, thiazolyl and pyridinyl, in another

20  embodiment from phenyl and hetercaryl wherein heteroaryl is thiophenyl, which are
all optionally substituted as indicated. In another embodiment of the invention, R?is
phenyl which is optionally substituted by one or more‘identi'ca! or different
substituents chosen from halogen, (C1-Ca)-alkyl, {C+-Ca)-alkyi-O-, (C1-Cy)-alkyl
S(O)m-, hydroxy and cyano. Preferably the number of substituents in a substituted

25  group R? is one, two, three or four, more preferably one, two or three, for example

| one or two. The substituents in a substituted group R*® can be present on carbon
atoms in any positions as indicated above with respect to substituted phenyl and
hetercary! 'groups in general. Thus, for example, in the case of a monosubstituted
pheny! group representing R%, the substituent can be present in the 2-position, the 3-

30 | position or the 4-position, and in the case of a disubstituted pheny! group the
substituents can be present in positions 2 and 3, or positions 2 and 4, or positions 2
and 5, or positions 2 and 6, or posiﬁons 3 and 4, or positions 3 and 5. Likewise, a



30 diazacycloalkane ring depicted in formula | is a piperazine ring and the compound of the formula Us
a compound of the formula le. In another embodiment of the invention pis 2 and q is 3, i.e., the
diazacycloalkane ring depicted in formula | is a homopiperazine ring and the compound of the formula
| is a compowwhefsthesfarmula SIf. In another embodiment of the inventid BEHEPUNE §0are 3, i.e., the
_dlazacycloalkane ring depicted in formula | is a 1,5-diazocane ring and the compound of the formula |
Is a compound of the formula lg. A, R, RI, R20 , R30, R40, Y1, y2, y3, Y4 and n in the formulae le, If
and Ig are defined as in formulal. RRR R 0)1\ (R40) y2:--YIN \ YAARRRR\ 20 R 10lelf Ig In
preferred compounds of the invention any one or more structural elements such as 15groups,
substituenksubstitmen baengrgrdefimegrasénting R wenpratariee subRiiBRBtSiMRNKlements or in any

specified embodiment and/ar hav. r hHtRe {n ' e mentioned
exampleg %?'g?é"'r%gﬂ s%é%e%agﬁ@v%%%%gl%gﬁ%g I?CB%%% ?@%@ !83 ?%o@rjn?g\ations Iof oneasr

more pre@rﬂ@ﬂ!ﬂgihﬁiﬁhﬁﬁ!ﬂﬂ%@ﬂﬂiﬁﬁ@@%@ﬁgB@Hfﬁf RrERIAFRyS-BHOP RiBEE T the present
g‘%’gﬁ'&%ﬁéﬁgg"f% é?éﬁ%?é}%?h@%%%sﬁw pRsigisftheinenwp dushiiaeingtereoisomeric forms
5 chlgrinesa%§%2?tggﬁr'li‘cheogwgsltﬂt?ékggtwﬁbﬁ%%ghbeg]grgggnotl?rg Itﬁgllgrgﬁg%g;@,bé?esalts, and the
preferably chosen from halogen, (C+-Cas)-alkyl, (C1-Ca)-alkyl-O-, (C1-Cq}-alkyl-S(O)m-
and cyano, more preferably from halogen, (C1-Cs)-alkyl, (C4-Cq)-alkyl-O- and (C1-C4)-
alkyl-S(O)-, particularly preferably from halogen, (C4-C4)-alkyl and (C1-Cg)-alkyl-O-,
more particularly preferably from halogen and (C+-Ca)-alkyl, for example from

10 chiorine, fiuorine and methyl, wherein in one embodiment of the invention the alkyl
groups in substituents in the group 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 CF3
itself, CF-O- or CF3-S- may be included in each list of substituents in addition to

15 substituenté comprising unsubstituted alkyl, and in another embodiment of the
invention the alkyl groups in substituents in the group R? are not substituted by
fiuorine and in this latter embodiment the said alkyl thus means unsubstituted atkyl.

Specific groups in addition to the afore-mentioned specific groups, which can
represent the group R? and from which, or from any subgroup of which, R in the

20  compounds of the formula | can be chosen, include phenyl, i.e. unsubstituted phenyl,
2-fluoro-phenyl, 3—ﬂuoro-phenyl,. 4-fluoro-phenyl, 2-chloro-phenyl, 3-chloro-phenyl, 4-
chloro-phenyl, 2-methyl-phenyl (o-tolyl), 3—methyl-phenyl (m-tolyl), 4-methyl-phenyl
(p-tolyl), 2-ethyl-phenyl, 3-ethyl-phenyl, 4-ethyl-phenyl, 2-methoxy-phenyl, 3-
methoxy-phenyi, 4-methoxy-phenyl, 2,3-difluoro-phenyl, 2 4-difluoro-phenyl, 2,5-

25  difluoro-phenyl, 2,6-difluoro-phenyl, 3,4-difluoro-phenyl, 3,5-difluoro-phenyl, 2,3-
dichloro-phenyl, 2,4-dichioro-phenyl, 2,5-dichioro-phenyl, 2 B8-dichloro-phenyl, 3,4-
dichloro-phenyl, 3,5-dichioro-phenyl, 2-chioro-3-fluoro-phenyl, 2-chloro-4-fiuoro-
phenyl, 2-chloro-5-fluoro-phenyl, 2-chioro-6-fluoro-phenyt, 3-chioro-2-fluoro-phenyt,
3-chloro-4-fluoro-pheny!, 3-chloro-5-fluoro-phenyl, 4-chioro-2-fluoro-phenyl, 4-chioro-

30  3-fluoro-phenyl, 5-chloro-2-flucro-phenyl, 2,3-dimethyl-phenyl, 2,4-dimethyl-phenyl,

2 5-dimethyl-phenyl, 2,6-dimethyl-phenyl, 3,4-dimethyl-phenyl, 3,5-dimethyl-phenyl,
2-fluoro-3-methyl-phenyl, 2-fluoro-4-methyl-phenyl, 2-fluoro-5-methyl-phenyl, 2-



5physiologically acceptable solvates of any of them, are a subject of the present invention. Similarly,
also with respect to all specific compounds disclosed herein, such as the example compounds, which
represent embodiments of the invention wherein the various groups and numbers in the general
definition of the mompsunds of the formula | have the specific meanings Breédaf Y/ tfE¥espective
specific 10 compound, all their stereoisomeric forms and mixtures of stereoisomeric forms in all ratios,
and their physiologically acceptable salts, and th&Zphysiologically acceptable solvates of any of them,
are a subject of the present invention. In particular, a subject of the invention are all specific
compounds disclosed herein, independently thereof whether they are disclosed as a free compound

and/or agiacspebifietaitpbetiviniifisots2omatorineensd SoesrrdaiByhrRendrm bidiPis
physiologically. acc lg, S and i ificisaltimeisslasasypsiitionalydaibe form of this
specific g’é@%ﬁ F@%%mgﬁggﬁyﬁ%@&ﬁﬁg%oIvates thereof. yjAs an examF@Ie of_ compounds of the

inventionﬁmwaw,cﬁwéfﬁ@fﬂr@r@gﬁh)@twﬁﬂib@ém@m%%%|m%§'ig'ﬁ P30 definitions,

compounds af the faunulah 3w st vherainanbhareHoi, 2-Bildekydrogen and A is
chosen from 0 and C{Ra)2, i.e. the compounds of:%e formula e wh reir] %%ﬁcpré%ggen and A is
chogen fmﬁ@bﬁ@ﬁﬁé}?f‘%%mﬂyﬁ)ﬁr@uﬂ& & 'r%?ﬁ'%gp? '@%%%d as In the general definition

of the copppaupghehihelenmrizl prifyipheh e prefituey Sefieitiphsheny2S2emibdintehts of the
invention, in any of their_stereoisomeric forms or a mixture of steregisomeric fogms i any ratio, and the
physiologR&iiy ’é&!&%ﬁfk@ﬂe&ﬂ%ﬁ% ! 'cﬁ}?é‘ qh?s%?é@?églﬁeﬁ%(?mgﬁéeﬁdlvates o??r/]y of them.
Another SUg{BEABIRNE IS cnaboundsittiye fenula3methexobtmsatulepbsdnferic 30forms or a
mixture of stereoisomeric forms in any ratio, an hySIRIpGiCAln plalkie reof, and the
physiolodREfPREGEHE ’“Egﬁ/%ggo'%%@%ﬁﬂg‘n%%@%nv?Wo 2009/%95162PSC$/EP 009/000280 32
A isighosfam aampPieS, NCH3 and C(R8)2; R3is chosen from hydrogen, fluorine and methyl, wherein
the two groups Ra are independent of each other and can be identical or different, or the two groups

Ra 5together are a divalent (02-C6)-alkyl groun: R is chosen fro Mro n, @i- 4)- Ig/l,
hydroxy-a@mmn@@nmwltb@ﬁar)eam,‘i’cﬂ@&ﬂ%ﬁﬁﬁf@!@é@& ZEY%E‘%?& 11 H“-% D)-CuH21,-,
wherein %é&%ﬂ?énﬁl,%?rmﬂﬁf?é%%ﬁypéﬁ@ﬁﬂ@i?@ﬁrﬂﬁd&ﬁér@ﬁﬁeﬁm trahfféCart;R1 is chosen
from (C1-C4)-alkyl, hydroxy-(Ci-C4)-alkyl- g H2 :00-((;[&;?@4%?)153%5% ]jfseﬁ{:]@e_?‘f;gm hydrogen,
(C1-Cé6)-aisiraliod- W@%Mhﬂ?ﬁa RO RIS KTURBEEN fom phefiyl hd heteroaryl,
whigh are-paiandlly(eylsiteirioakeny antetealiwitiogtanyifiernutsebstibedmendsen from halogen,
(Ci-C4)-alk IéﬂCl-C4- Ci-CAé&)-%lrk I-S -, hydrax v 3ii§%ﬁ@p from
(C3-C7)-4 kY eae s %ﬁyé('g%%ﬂ?gﬂéh %ré}?&%“% , phenyl and heteroaryl, wherein cycloalkyl
and cycloaiksayirasatdpsion@iyGoistiowmtybypbaay antbheiereantain rameee SRRAMEBhts chosen
from fluorine 3%1' )-alioyl gﬁi 2= and, PR ANdhstReané R epieRatyaYbstituted by one
or more .5‘8% a%&%iﬁ&ﬁéﬁ% bgsatlf?jeﬁts %%sen frorﬁ]ﬂalogen, (C1-C6 -alk}ll,
Cy)-cycloalkyl and phenyl, wherein the cycloalkyl, cycloalkenyl, phenyl and heteroaryl
20  groups are all optionally substituted as indicated and cycloalkyl preferably is (Cs-C+)-
cycloalkyl, more preferably (Cs-Ce)-cycioalkyl, for example cyclohexyl, cycioalkenyl
preferably is (Cs-Ce)-cycloalkenyl, for example cyclohexenyl, and heteroaryl
preferably is chosen from thiophenyl and pyridinyl and more preferably is thiophenyl.
in another embediment of the invention R* is phenyl which is opticnaily substituted
25  as indicated. Preferably the number o_f substituents in a substituted group R* is one,
two, three or four, more preferably one, two or three, particuiarly 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 o substituted
cycloalkyl, cycloalkenyl, phenyl and heteroary! groups in general. For example, in the
30 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 ofa

disubstituted phenyl group the substituents can be present in positions 2 and 3, or



25(C1-C6)-alkyl-, hydroxy,(C1-C4)-alkyl-0-(C1-C6)-alkyl-0-, (C1-C6)- alkyl-S(0)- and cyano; R4 is
chosen from halogen, (C1-C4)-alkyl, phenyl-(C1-C4)-alkyl-, hydroxy-(C1-C4)-
(C1-C4)-alkyl-0-(C1-C4)-alkylm hydroxy,hydrcxY-(C1-C4)-alkyl- 300-, (C1-04)-alkyl-0-(C1-C4)-alkyl-0-,
phenyl-0-(Cre@¥jsadkogkz, di((01-C4)-alkyl)N- (C1-C4)-alkyl-0-, HO-00-(CACTEF24I109280
(C1-C4)-alkyl-0-00-(C1-C4)-alkyl-0-, (C1- 04)-alkyl-00-0-, (C1-C4)-alkyl-NH-00-O-,
(C1-C4-alkyl-S(0)m-, HOCO3 (C1-C4)- 33 alkyl-@300-, H2N-00- and cyano, wherein all substituents
R4 are independent of each other and can be identical or different;  one of the groups Yl, Y2, Y3 and
Y4 is N and the others are identical or different 5groups CH or CR40; heteroaryl is chosen from
thiophen}ﬂc’ﬁ‘td:ﬁsflidd!ﬂ;ﬁA ompdsitbosehdnans Goripasidiasihensif afirmasikiens @ ane thdipendent of
each other 10a

2 and 3: gqgiﬂog 3{} tlcaé%rltggjlgée\pﬁ 'ﬁ&bgéﬁi}ég‘%’ﬂ thd @yr@o%uE}A%? and q is chosen from

rein a numbers u are independent of each other and can be

identical oyditdkeny gnsmtewaa‘mﬁm R*haenrafesably @H%Wlf@%ﬂiéorﬁﬁeﬁﬁagrﬁ%f each other,
are °pt'°‘?§%‘ % batiuted bY-ans0 ARG APMS: onwBaiBBUIRR BYSTABKIh@BghiS optionally

substitute e or more identical or 25different substituents chosen from flourine and fCl C4)-alkyl,

unleBs sﬁb@ﬁ@b&iﬁﬁéﬂkﬁsé a ayelealiy|0r sHElRREIBYISE HRJERIGS IO IR 48" 8héeRtly of each
other, arg,pliphalhisibisiiHied @aémasumo@dvaeaﬁ@:@&@mm@wgﬂwwbmmnom

3OhalogenBégluncggbasl{t%ltég 1Tg§ )sgtlagytlltt?égzs whic Célan be present in a phenyl or heteroary!
group representing R are preferably chosen from halogen, (C1-Ce)-alkyl, hydroxy-
(C1-Ce)-alkyl-, (C1-Ca)-alkyl-O-(C+-Ce)-alkyl-, (C4-C4)-alkyl-CO-NH-{C+-Cqs}-alkyl-,

10  hydroxy, (C4-Ce)-alkyl-O-, hydroxy-{C-Cs)-alkyl-O-, (C4-Cyq)-alkyl-O-(C1-Ce)-alkyl-O-,
(C+-Cy)-alkyl-CO-NH~-(C4-C4)-alkyl-O-, (C4-Cs)-alkyl-5(O)m- and cyano, more
preferably from halogen, (Cf-Cs)-atkyI., (C4-Cy)-alkyl-O-(C1-Ce)-alkyl-, hydroxy, (C:-
Cs)-alkyl-O-, (C1-C4)~alkyl~0-(C1~Cs.)-aiky1~0-, (C4-Ce)-alkyl-S(O)m- and cyano,
particularly preferably from halogen, (C+-Cg)-alkyl, (C+-Ca4)-alkyl-O-(C-Ce)-alkyi-,

15 hydroxy, (C1-Ce)-alkyl-O- and (C1-Cy)-alkyl-O-(C1-Cg)-alkyl-O-, more particularly
preferably from halogen, (C-Csg)-alkyl, hydroxy, (C+-Ce)-alkyl-O- and (C+-Ca)-alkyl-O-
(C1-Ce)-alkyl-O-, especially preferably from halogen, (C1-Cg)-alkyl, (C4-Cs)-alkyl-O-
and (C1~C.;)-aikyl—0—(C1;Cs)maikyl¢0~, for exampte from halogen, {C1-Cg)-alkyl-O- and
(C1-C4)-alkyl-O-(C4-Ce)-alkyl-O- or from halogen, (C;-Ce)-alkyl and (C4-Cg)-alkyl-O- or

20  from halogen a.nd {C1-Cy)-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 flucrine-substituted alkyl, the substituents comprising the
group trifluoromethyi such as CFs itself, CF3-O- of CF1-S- may be included in each

25  list of substituents in addition to substituents comprising unsubstituted alkyl, and in
another ermbodiment 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 (C4-Cs)-alkyi group in a
substituent in R¥ is a (C4-Ca)-alkyl group. In one embodiment of the invention, the

30  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



WO 2009/095162PCT/EP2009/000280 34 Another such example are compounds of the formula I, in
any of their stereoisomeric forms or a mixture of stereocisomeric forms in any ratio, and the
physiologically acceptable salts thereof, and the physiologically acceptable solvates of any of them,
wherein 5A iwghoesensrem 0, S and C(R2)2; Fr is chosen from hydroger GRiBFRI& AR hethyl, wherein
the two groups Ra are independent of each other and can be identical or different, or the two groups
Ra together are a divalent (C2-05)-alkyl group; 1R is chosen from hydrogen, (Ci-C4)-alkyl,
hydroxY-(Ci-C4)-alkyl-, (Ci-C4)-alkyl-0-(Cr C4)-alkyl-, phenyl-(C1-C4)-alkyl-,
(C1-C4)-alkyl-0-00-0,1-12u- and R1-NH-CO-CuH2u-, wherein all groups R are independent of each
other andQé%lartﬂiefn'det'QrodMemanﬂswgméﬁmﬁgmﬁgl‘ﬁ 5 SRIPPYATSRS-1ReL-C4)-alkyl and

H2N-00-(C1-Ca):alk KSPrdftyRgciopent-2-
(C3- C2) aloa I%a E&%&J—)%ggqﬁ% “Rgzé)@gﬁg%ﬁﬁgﬁﬁ%ﬁ%}% subst[aggg opent or more
identical enﬂlf@l@ﬁb@&ﬁs@ﬂémﬁ@mﬁﬂﬁw ié@@ﬁiﬁ q@io%%y 9)}6 R% jm hydroxy
and cyanﬁxﬁ ggz;}g: rg@ Syalgsk, (Qﬁy@?d;@y@y@&ihe&yl aﬂﬂmhmyyl Whereln

an

25cycloa oalkenyl are optlonally substitute re |dent| |f£§rent

sub&ltueﬂY§1@h@§)én"frbﬁﬁ‘%rﬁ¥€k(@?‘-@ HETPXHEFYRIA J'Pﬂﬁmr@'l |§' Y substituted by
one or mg eio@{egtﬁewatcﬁﬂbéﬂs@aawem 3rdrrnamwgaml¢6&xﬂﬁ%&wmethvi—

8“(5{‘)@%»%589&% (VNS o BT B oA-. P sy e /e =0 =2
(C1-C4)-piyhNH-00do ahe G- Glﬂ}taibyﬂ}henyl 4-fluoro- phenyi 2-chloro-phenyl, 3-chloro-
phenyl, A-chloro-phenyl, 3-bromo-phenyl, 4-bromo- phenyl, 2-methyl-phenyl, 3-

10 methy!-phényi, 4-methyl-phenyl, 2-hydroxy-phenyl, 3-hydroxy-phenyl, 4-hydroxy-
phenyl, 2-methoxy-phenyl, 3-methoxy-phenyl, 4-methoxy-phenyl, 2-(2-
methoxyethoxy)-phenyl, 3-(2-methoxyethoxy)-phenyl, 4-(2-methoxyethoxy)-phenyl,
2-(3-methoxypropoxy)-phenyi, 3-(3-methoxypropoxy)-phenyl, 4-(3-methoxypropoxy)-
phenyl, thiophen-2-yl, thiophen-3-yl, pyridin-2-yl, pyridin-3-yt, pyridin-4-yl, 2-

15 hydroxypyridin-3-yl, 4-hydroxypyridin-3-yl, 5-hydroxy-pyridin-3-yl, 6-hydroxy-pyridin-
3-yl, 2-methoxy-pyridin-3-yl, 4-methoxy-pyridin-3-yi, 5-methoxy-pyridin-3-yl, 6-
methoxy-pyridin-3-yl, 2-hydroxy-pyridin-4-yl, 3-hydroxy-pyridin-4-yl, 2-methoxy-
pyridin-4-yl, 3-methoxy-pyridin-4-yi, for example.

20 The substituents R* can be present on ring carbon atoms in any of positions 4
and/or 5 and/or 6 andfor 7 in the 6-membered ring of the azaindole moiety depicted
in formula 1, provided that the ring atom in the respective position is a carbon atom. In
case the number n of the substituents R*®is less than 3, all carbon atoms in positions
4, 5, 6 and 7 of the azaindole ring which do not carry a substituent R¥ carry a

25  hydrogen atom, i.e. the respective groups Y, Y?, Y?® and Y* are CH groups. in case
the number n is 0, all ring carbon atoms in positions 4, 5, 6 and 7 of the azaindole
ring carry hydrogen atoms. Preferably, the number n of the substituents R*is 0, 1 or
2, more preferably 0 or 1. In one embodiment of the invention the number nis 1. In
another embodiment the number n is D, i.e. no substituent R* is present in the

30 compound of the formula |. R* is preferably chosen from halogen, (C+-Ca)-alkyl,
phenyl-(C4-Ca4)-alkyl-, hydroxy-(C+-Ca4)-atkyl-, (C1-Cy4)-alkyl-O-(C¢-Cg)-alkyl-, hydroxy,
(C1-Cy)-alkyl-O-, hydroxy-(C+-Ca)-alkyl-O-, (C-Ca)-alkyl-O-(C1-Cas)-alkyl-O-, phenyl-O-



S(0),-, wherein all substituents R4 are independent of each other and can be identical or different; 5
one of the groups Yl, Y2, Y3 and Y4 is N and the others are identical or different groups CH or CR40;
nn is chosen from 0, 1 and 2, wherein all numbers m are independent of each other 10and can be
identical or differemtossischosen from 0, 1 and 2; p and q are 2; u is choSEA B ZEAd 2, wherein
all numbers u are independent of each other and can be identical or different; v is chosen from 0, 1
and 2; wherein all alkyl groups, independently of Zach other, are optionally substituted by one or more
fluorine atoms; wherein the cycloalkyl group is optionally substituted by one or more identical or
25different substituents chosen from flourine and (C1-C4)-alkyl, unless specified otherwise; wherein

all pheny|Qy@xysapdn dif( Qb -REP) MdBpéhdaty-oF e Hor 6Pk o opltivh@ny Sudstituted by one
O A R o e 2 o i ey | any of
their sterabigof{Eie-faiR<Er-a @ixﬁ;r)e&b‘ﬂét@‘&%oMi‘gfarrﬁ§q§§?ﬂﬂdﬁ8f%ﬂﬁefﬁéaél¥ysiologicaIIy
e o B O AR S OO v 11
hydroxy-teReayalkytCahd -Ribrdioxeten - a\%ﬁléﬁ%ﬂgé)ﬂ%gﬁggﬁglﬁe le%gbéirﬁﬂénf'of each other
and can hg ddenticat difRIGNIoR dR(ChosgrailgmiNGa @4 )-alkyl Oy dx - (CHRACEk@-and
00 L A -8 N5 By - S(O)re, HO-CO-, (C1-Ca)-alkyl-0-CO-, HoN-

CO- and cyano, particularly preferably from halogen, (C1-C4)-alkyl, hydroxy-(C+-Ca}-

alkyl-, (C1-Cq)-alky!l-O-(C1-Cq)-alkyl-, hydroxy, (C4-Cq)-alkyl-O-, hydroxy-(C+-Ca)-alkyl-

10 O-, (C1-Cy)-alkyl-O-(C4-Ca)-alkyl-O-, phenyl-0-(C4-Ca)-alkyl-O-, di{(C1-Ca)-alkyN-
(C1-Ca)-alkyl-O-, (C1-Ca)-alkyl-CO-O-, (C1-C4)-afkyl-NH-CO—Of, HO-CO-, (C4-Cy)-
alkyl-O-CO- and H,N-CO-, more particularly preferably from halogen, (C1-Cs)-alkyl,
hydroxy, (C1-Cg)-alkyl-O-, (C1-C4)-alkyl-0~(C1-C4)~aikyl—0~, (C4-C4)-alkyl-CO-O-, (C4-
Ca)-alkyl-NH-CO-0-, (C4-C4)-alkyl-0-CO- and H.N-CO-, especially preferably from

15  halogen, (C+-Ca)-alkyl, hydroxy, (C4-Ca)-alkyl-O-, (C1-Cy)-alkyl-O-(C1-C4)-alkyl-O-,
(C1-C,)-alkyl-O-CO- and HzN-CO-, wherein all substituents R* are independent of
each other and can be identical or different, and wherein alt phenyi groups are
independently of each other optionally substituted as indicated. In one e_mbodiment
of the invention, R* is chosen from haiogen', (C1-Cyq)-alkyl, hydroxy, (C+-Cy)-alkyl-O-,

20  (C1-Ca)-alkyl-O-(C1-Cq)-alkyl-O-, (C+-C4)-alkyl-CO-O-, {C1-Cq)-alkyl-NH-CO-O-, (C4-
Ca)-alkyl-0-CO-, HO-CO-(C1-Ca)-alkyl-O-, (C1-C4)-alkyl-O-CO~(C1-Cq)-alkyl-O- and
H,N-CO-, preferably from halogen, (C+1-Cq)-alkyl, hydroxy, (C1-C4)-alkyl-O-, (C1-Cq)-
alkyl-O-(C4-Cy)-alkyl-O-, (C-C4)-alkyl-O-CO- and H,N-CO-, wherein all substituents
R* are independent of each other and can be identical or different. In another

25  embodiment of the invention, R*° is chosen from halogen, (C-Cy)-alkyl, phenyl-(C+-
Ca)-alkyl-, hydroxy-(C1-Cga)-alkyl-, (C1-Ca)-alkyl-O-(C4-Ca)-alkyl-, hydroxy, {C1-Ca)-
alkyl-O-, hydroxy-(C+-Ca)-alkyl-O-, (C4-Cg)-alkyl-O~(C4-Ca)-alkyl-O-, HO-CO-(C+-Cy)-

- alkyl-O-, (C1-Cy)-alkyl-O-CO-(C4-Cy)-alkyl-O-, (C+1-Cy)-alkyl-CO-0O-, (C1-Cq)-alkyl-NH-
CO-O- and (C1-Ca)-alkyl-S(O)m-, preferably from halogen, (C4-Cs)-alkyl, phenyl-(Cs-

30  Cg)-alkyl-, hydroxy, (C1-Cas)-alkyl-O-, (C1-Ca)-alkyl-O-(C+-Cy)-alkyl-O-, HO-CO-(C+-
Ca)-alkyl-O- and (C1-Ca4)-alkyl-S(Q)m-, more preferably from halogen, (C4-Cy)-alkyl,
phenyl-(C1-Cs)-alkyl-, hydroxy, (C-Cy)-alkyl-O- and HO-CO-(C+-Ca)-alkyl-O-,



R2 is phenyl which is optionally substituted by one or more identical or different substituents chosen-
from halogen and (C1-C4)-alkyl; 20R3 is chosen from (C6-C4-cycloalkyl, (C6-C2)-cycloalkenyl and
phenyl, wherein phenyl is optionally substituted by one or more identical or different substituents
chosen fromvhalmgengsi@:-C6)-alkyl, hydroxy, (C1-C6)-alkyl-0- and (C1-E4VERAUIEEILCE)-alkyl-O-;
25R4 is chosen from halogen, (C1-C4)-alkyl, hydroxy, (C1-C4)-alkyl-O-, (C1-C4)-alkyl-O-
(C,-C4)-alkyl-O-, (C1-C4)-alkyl-O-00- and H2N-0B8, wherein all substituents R4 are independent of
each other and can be identical or different; one of the groups Y', Y2, Y3 and Y4 is N and the
others are identical or different 30 groups CH or CR40; n is chosen from 0, 1 and 2; 37 p and q are 2;
u is chosgarframtafly brefethlyreneinzitigenmiSars u-afiyin iy gende i ofe eikyltter @3l 128N be identical
or different;..whergin all alkyl ar [ ' bty by one or
more quo%ﬁggféﬁ%fgi@/}n@dtr?gg}é%%?e@%%? e prgég%ﬁlﬁg\%}rﬁiﬁ%%@ r%%%%gg?kgythe prggaration of

the companth(§ ef thelkytrBulavheneinah gLbsiituens Bhdarsnades! aF&2IABEBIBwW and by
which thecgﬂ’g@%&gﬁ%r&%fﬁﬁﬁnﬁ%ﬁé@m,ﬁhw paipianefiberemantindseidhe formula |

can be carried out by first reacting an azaindole of the formula Il on the rir@ nitro%gn atom in the

5-mémbeotherioptiniellsusjipe 3 09iG3aHNE RN MR BRI Pl fve a compound of
the formulaMwiaial i*thara RaNY R Mk ddardiyer ehazaiitivr? ren(ambexindole) of the formula

VR R o an s oraterabiy From 1 ahd 2 Mg CiRbeD TOP SHOMRRRD, R0 v1, 4.2, 3
this latter embodiment at ieast one substituent R* is present in the compounds of the |
formula I, preferably one or two substituents R*, for example one substituent R

10 | |
in one embodiment of the invention at least one substituent R* which can be present
in the compounds of the formula |, preferably one or two substituents R*’, for
example one substituent R®, is a substituent wherein the atom within the substituent
via which it is bonded to the carbon atom in the 6-membered ring of the azaindole

15  moiety, is an oxygen atom, i.e., it is chosen from hydroxy, (C1-Cy)-alkyl-O-, (C3-Cy)-
cycloalkyl-CyHz-0-, phenyl-(C-Cy)-aikyl-O-, heteroaryl-(C4-Cq)-alkyl-O-, hydroxy-(C+-
Cs)-alkyl-O-, (C1-Ca)-alkyl-O-(C4-Cq)-alkyl-O-, (C3-Cr)-cycloalkyl-CyHa-O-(C1-Ca)-
alkyl-O-, phenyl-O-(C4-Cj)-alkyl-O-, heteroaryl-O-(C+-C4)-alkyl-O-, di({C1-C4)-alkyl)N-
(C1-Cy)-alkyl-O-, HO-CO-(C;-Cs)-alkyl-O-, (C1-Cyq)-alkyl-O-CO-(C4-Cas}-alkyl-O-, HaN-

20  CO-(C3-Cy)-alkyl-O-, (C4-Cy4)-alkyl-CO-O-, (C3-07)—cyc!oaiky1~CVHév—CO~O-, (C1-Caq)-
alkyl-NH-CO-O- and (C3-C)-cycloalkyl-C,Hz-NH-CO-O-, wherein such substituents
are independent of each other and can be identical or different and wherein all
pheny! and heteroéryl groups can independently of each other be substituted as
indicated. Preferably, such substituents are chosen from hydroxy, ((3_1—04)—alky1~0—,

25  hydroxy-(C1-Cs)-alkyl-O-, (C1-Cg)-alkyl-O-(C+-Cs)-alkyl-O-, phenyl-O-(C4-C4)-alkyl-O-,
dif(C1-Cy)-alky)N-(C4-C4)-alkyl-O-, (C1-C4)-alkyl-CO-O-and (C4-Cs)-alkyl-NH-CO-O-,
and more preferably from hydroxy, (C4-Ca)-alkyl-O-, (C1—C4)-a1kyl~0—(C1-C4)-alkyE?O—,
phenyl-0-(C1-Cs)-alkyl-O-, di((C1-Ca)-alky)N-(C1-Cy)-atkyl-O- and (C+-Cy)-alkyl-CO-
O-, particularly preferably from hydroxy, (C1-Ca)-alkyl-O-, (C1-Cs)-alkyl-O-(C1-Cy)-

30  alkyl-O-, phenyl-O-(C4-C4)-alkyl-O- and di({C1-Ca)-alkyl)N-(C1-C4)-alkyt-O-, more
particularly preferably are chosen from hydroxy, (C4-Ca)-alkyl-O-, (C1-Cs)-alkyl-O-(Cq-
Ca)-alkyl-O- and phenyl-O-(C1-Cy)-alkyl-O-, especially preferably from hydroxy, (C1-



r Y- and Y4 and the number n.in the compounds of the formulae 11, 1ll, IV and V are defined as in the
compounds of the formula | and WO 2009/095162PCT/EP2009/000280 38 additionally functional
groups can be present in protected form or in the form of a precursor group which is later converted
into the finalvgoamopy/@sesyroup X1 in the compounds of the formula 111 is BETERRHAEEEYroup allowing
a nucleophilic substitution reaction or a reaction of another mechanistic type, including radical
5reactions and transition metal-catalyzed reactio®g, which results in the replacement of such a
substitutable group by the ring nitrogen atom in the 5-membered ring in the compound of the formula
Il, for example halogen or an arylsulfonyloxy or alkylsulfonylmw group or a boron-containing group.

10In case R3lsybRticmallyGuBsHalkstPHEmET oralsybRaman REPRCRIFREIRGNHT Y Buitable
electron-accepting ar ¢ IS lestransrsficierhaiBEaRYEHE AP cAbERh ifr¢rationally
substituted éyé%%%}lﬂgﬁ g@%ﬁ%g‘yﬁﬁ%?‘é@gﬁ anrop;/'ranyl Xlsggn be halo;en, in-particular chlorine,
bromine bydo@hye_(@r@n)ﬁ%dtﬂ?oHWQR?XMr(QIkﬁs{rﬁBﬁM@(y%G@ﬁ%ﬂ'%%fﬁ@h%@g'ﬁ fyloxy,
toluenesyfapyiasyd.selahsnesn axytipmynlymRLtenesyiiyiloy obaCythakssu fonyloxy
and the reaction can be performed under the condition ?%agﬁdﬁﬁ)ﬁ Ilc up ttyﬁg}(()r]_ ﬁgtlon, usually
in aSolvédt, (Er-Sanalsid-BnGR:Farretiisynint sl Bt -Ed e ter y%‘}so rcyinEza HF), dioxane
(1,4-dioxm%)n<ar@h}dgp@s?vm@mﬁtﬂlyb@mmﬁ)nm@mkde(m«ecwhwtw@errﬁaﬂﬁdb (DMF) or
N-methyl-pyrrolidin-2-one

NMP), or 20dimethyl sulfoxide (DMS0), pr a mixture theregf~and in the
presencé &‘Bé&'&f&ﬁ%{éﬁ'aﬁj&z{éé‘gj Moﬁéiﬁggﬁé%%ggf B@%e%g]ﬁ tééﬂj-qk;gu}tg‘?)@(idé, a hydride
like sodiye, hygiisieyr0-@0ide fika jsaidipOamide-NIBHCHiSopbpiamineranaibemire like
potassium carbonate oy cesium carpongte, oxah amine, like gthyddii wgﬂ@x@j@@ @nfcase R3is
optionall rgﬂbgﬁfﬁf?ﬂ P éﬁ?f'ﬁé?%gtgbrdaﬁrﬁ Q?%rgﬁ_?é‘) %%ﬁne,’ grérﬁi(%joe or iodine, i(.e. the) compound of
thetiormutikyll ez diidGOy S uibhiitatied-Ehi dratiswiaheprierbbelioenby deobd frzdne:
chlorohetgroarene, Bramoheterqay E@IW teraargnecrobtie, Learingobthensempounds of the
formula | qagwg I’?gé @?é}g’e gr‘aorr%gd under the c&dms of the Gllmﬁngr lation reaction in the
presencepaiticuldlyptsiepbir com prdrmxyidCesamatds gt HbksdS & Jpék‘f{'] dide or copper(ll)
acetylacgipnale, at elevaterpmeeiatrasplinBPiaeh simpeiatcas B/ @entical or
2009/095162PCT/EP2009/000280 . .

different. If besides such substituents bonded via an oxygen atom further

15  substituents R* are present in a compound of the formula |, they are chosen from all
other meanings of R* listed above, and preferably are chosen from halogen and (Cs-
Cg4)-alkyl, wherein all such further substituents are independent of each other and can
be identical or different. in one embodiment, one such substituent R* bonded via an
oxygen atom is present on a ring carbon atom in position 5 or on aring carbon in

20  position 6.

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 formuta ! which contains two

25  substituents R*, the substifuents 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 positilon 4 or position 5 orin

30 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



39 from about 100 C to about 150 C, usually in an inert aprotic solvent such as DMSO, DMF, NMP,
acetonitrile, dioxane or toluene in the presence of a base such as a carbonate like potassium
carbonate orggasimeeseonate or a phosphate like tribasic potassium phespiatecanchiavorably an
amine like N,N'-dimethylethylenediamine, 1,2- 5 diaminocyclohexane, proline or 8-hydroxyquinoline.
The arylation reaction, like other reactions performgd in the synthesis of the compounds of the formula
[, can also be carried out in a microwave reactor. In another method for the preparation of compounds
of the formula IV a compound of 10the formula Il can be reacted with-a compound of the formula Il in

which R3isceptionalingutatictestahenylpasitiere rary axiiibX B isrhialpgsitions geatid fearuhlorine,

bromine oy iodjne, or an alkylsulfonyloxy group s s triflyor, f in the presence of
a palladiutr[';luec ﬁ?%f?%ﬁ%h%b#%@%?ﬁ%g ’ﬁ%‘% é::%dﬁ)ghgziaé)@%g%%%iahgé%(m and a
phosphinadigied efabedmmnepieyfihd misitise thehampssalidsrofdheoipms aitsaRiZasdtassium
phosphate in an et slyent-ushasmigeatRaie i iens il sRsthebtimgiesasn
temperatl?r%% Hom about 0 about 120 C, as described in D. W. Old et al., Org. Lett. 2 (2000),
1403 for etcansyile pRSIDA fuptheesitisthddPfdn thesiiiepmafadon DREGHIRAHES BRteafGRRula IV, a

compound,afihe fRemyia.ll £28 BesieReteg Wiy arBgERNiRd I anathemBABBdipkiesRarBula I

wherein X1 Is a%‘oronlc aeid group B(OH)2,'in a transition metal-catalyzed reaction,-fosﬁgxample

accordingBapionHAs-EVRRSUNSIH ohderiostitiok tRBRITARRMADS RA BT TUSRFOR in the

Ei%?ﬁ?ii!@ﬁ%ﬁﬁﬁ%‘??ﬁ@orfm“‘é‘f%@‘%fﬁ%%ﬁgfgf %gt?ijp@erwaturé?ﬁ‘%ﬂ“fﬁé’iﬁfg i ot 40 G, for
. " ﬁ W . )

example BCRIRH RATIRRASHP S A0 ‘?@rﬁSF§?° RRHPES ‘{F?&%ylamine,
ethyldiisoprepyleanipeairpysdiatms. de seritiest ienihddirier€ bathetiave iematiez compeinds (1998),
2933, for example. Instead qf with a boronic acid ©f la |l e 30
obtained Rﬁ%eﬁew&ﬁ 88"‘3?%%%%’&1% ?Irvt?}lt?'n %tafbg%t’ﬂ;%%ﬁﬁo%éﬂ(ﬂ%%,uygﬁ@nﬁ%ﬁu nd of the
formula llanhprese it i aatgativeppstiarge dtisdiobdratdrypesiiierss Radid@attin such as an

akaline Mol TUPDIG SSAITh RALARE, SNO-RAOPLAR R CIUR BRRUS08RBRAO socum o

lithium cafion or a quaternary ammonium or phoSphonium cation, in particular a potassium cation, as

counteriosTifoRimenBefdyesnyentiendhe dRIANRdfAbe forHg) SR HYI% M08 &Y a catalytic

trangifion getal COMPAHERSUGRASA G9PREH SRIRAY TETikpGarBer! NrrretabRiNaAcPriviaNt such as a
chlorinated 5hydrocarbon like dichloromethane or chloroform at tegé)erature%grombal?o t20Cto
a

about 50 EORItAR B st REA ISR BADHRLIBR SRGE LML FERRANR B IR HOTS. et al., Org.

Lett. 5 (200 7438y IRHergERReenkBe subsequent conversion of the compound of the formula IV into
the azaoxindole 100f the formula V can be carried out by first treating the compound of the formula IV
with N-chlorosuccinimide in a-solvent such as a chlorinated hydrocarbon like dichloromethane at
temperaturestfeosmabdindit 6f thalruerBorCthipgexampldsatitrogen and the groups Y2, Y®

20  and Y* are identical or different groups CH or CR®, i.e. the compound of the formula
Iis a 4-azaindole (1H-pyrrolo[3,2-blpyridine) derivative of the formula la. 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 5-
azaindole (1H-pyrrolo[3,2-c]pyridine) derivative of the formula Ib. In another

25 - 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 6-
azaindole (1H-pyrrolo[2,3-cjpyridine) derivative of the formula lc. 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 1 is a 7-

30 azaindole (1H-pyrrolo[2,3-blpyridine) derivative of the formula Id. A, R, R'%, R®, R®,
R* n, p and q in the formulae la, b, i¢ and id are defined as in formula |.



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 15140 C, as described in R. Sarges et
al., J. Med. Gheni3391989), 437. The conversion of a compound of the farmepaity/dmzso azaoxindole
of the formula V can also be carried out by first treating the compound of the formula 1V with bromine
or a bromine source such as N-bromosuccinimidegr pyridinium bromide perbromide (pyridinium
tribromide) in a solvent such as a chlorinated hydrocarbon like 20dichloromethane or an alcohol like
tert-butanol or amyl alcohol or a mixture of an alcohol and water or an aqueous buffer solution like a
phosphate buffer having a pH of ab%t , for example, at temperatures from &bdrit O C to about 50 C.
Reduction of intermediate bromine-cantaining products or hydrolysis tg the a indole of the formula
V can then be carried out by‘eatm ith a metal such as zinc or ira{y in cetic acid @r a mixture of

acetic acid @1 a N alCOPRHiIRE meRiENQl ol ortert: Wﬁﬁether like

s ydrogenagigh in the presence h);/ rogenation lyst such as

3 ium on on or Raney nick Ain @ splvent such as an
alcohol like methanol oregranolér dR d8ter like ethyl acetate at teMiperatuyr g,from about 0 C to about
3060C and a hydrogen prégsure f@m about 1 bar to about 100 bag¥s de&tribed in J. Parrick et al.,
Tetrahedron Lett. 25 (19@), 3099; A. Marfat et al., Tetrahedron Lett. WO
2009/095162PCT/EP2009/000280 41 28 (1987), 4027; or R. P. Robinson et al., J. Org. Chem. 56
(1991), 4805, for example. Compounds of the formula V can also be obtained by reacting an
azaoxindole of the 5 formlfia VI, wherein the groups R40, Y1, Y2, Yéband Y4 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 intq,the final group, with a

having a catiet I0n ‘&S gougterioppitha nuck stitution ngacbh or an
Ulimann reactid iti tal-catalyzed retiotian as-outfined a\{bﬁ;)’fhe explanations
given above witH\ersp [ aof the compounds gf th w lae H anddll, for example

' apy

regarding palladiu Y nd ddpPer-catalyzed reactiom, I 15¢carreBpdhdingly with respect
to the reaction of the comﬁ)g&mds\ sthe formulae VI and In the courbkg, of thg2synthesis of the
compounds of the formuld?i, the azaoxindoles of the formula V canfthen be subjected to a Vilsmeier
formylation with concomitant

Ic | id

5  In another embodiment of the invention the compound of the formuia | is a compound
of any two or three of the formulae |a, Ib, lc and id, for example a compound of the
formula la or of the formula Id, or a compound of the formuia lb or of the formula lc,
or a compound of the formula 1a or of the formula Ic or of the formuia Id. in other
térms, in these exemplary latter three embodiments one of the groups Y and Y*in

10 formula I is N and the other of Y and Y* as well as Y* and Y° are identical or different
- groups CH or CR*, or one of the groups Y* and Y in formula 1 is N and the other of
Y2 and Y? as well as Y and Y* are identical or different groups CH or CR*, or one of
the groups Y', Y* and Y* in formula | is N and the others of Y', Y* and Y* as well as
Y? are identical or different groups CH or CR®,
15
In one embodiment of the invention the number p is 2 and the number g is chosen

from 2 and 3. In another embodiment of the invention both p and q are 2, i.e, the



20chlorination to give the 1-R30-2-chloro-azaindole-3-carboxaldehydes of the formula VII, wherein the
groups 1:230, Rao, '1,1,3 | V- and Y4 and the number n are defined as

in the compownglwhdhesiegmula | and additionally functional groups can begrasesdinoptesected form or
in the form of a precursor group which is later converted into the final group. 25 WO
2009/095162PCT/EP2009/000280 42 " X1 R - IHg re- 0 (R40)n V2c-Yi Y3\, i LH\ YACI N H VI

diazacycloalkane ring depicted in formula | is a piperazine ring and the compound of
the formula | is a compound of the formula le. in another embodiment of the invention
pis 2 and q is 3, i.e., the diazacycloalkane ring depicted in formula | is a
homopiperazine ring and the compound of the formula | is a compound of the formula
5 If In another embodiment of the invention both pand g are 3, i.e., the
diazacycloalkane ring depicted in formula | is a 1,5-diazocane ring and the compound
of the formula | is a compound of the formula Ig. A, R, R R% R R*® Y' ¥2 Y3

Y* and n in the formulae le, If and Ig are defined as in formula L.

R
RR RR &

RRRR RRRR

10 le

In preferred compounds of the invention any one or more structural elements such as
15 groups, substituents and numbers are defined as in any of the preferred definitions of
the elements or in any specified embodiment and/or can have one or more of the

specific meanings which are mentioned as examples of elements, wherein all



VI The Vilsmeier formylation reagent can conveniently be prepared in situ from dimethylformamide '
and a suitable inorganic or organic chloride such as phosgene, 5oxalyl chloride or phosphorus
oxychloride igygndnessaapsotic solvent such as a hydrocarbon or chlorinateg-fyyeseeares 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. Prefeyably, phosphorus oxychloride is employed. The
reaction of the Vilsmeier reagent with the compound of the formula V is usually 10carried out at
temperatures from about OC to about 30 C, preferably in the presence of a base such as pyridine.

Hydrolytigsrepisution st Eﬁﬁ;ca@mmwﬁewa&hémtmw@m@mihﬁ@a@ign&/m peifieparation of
the compounds of the formula I c% eneral% § éfor d ungder stand nd|¥ons then yields the
ChIBRISEEINE TR

aldehyde BFRWEHAG A FHOIES! S\‘?I}"’é r{%?gc?% a‘?ﬁ%&%@ irst subjecting
an azaoxmm&;mﬁcﬂ@e:mﬂ@lﬁdﬁmﬂlﬁoladulta@ieaéfeumlaum fwittncandomitantshibrination in the

2-position analogousl soutlln afore to chl [0-82 |ndole - carbgxal of the
formula T GHETEI Ry riu Lo, 200 AR P arer e e dihe
200%/ 09516 AROITESAROASIOPGRED sftﬂwaﬁmmframxaré thefinearas isubie dorhfwupteegnhe formula | and

addiionalj, LyyeioRal GNP RAR PLSRenl 18 BralBciatb fosm BRIEB QIR ARIER 0 9roup

which is later conv e final group, and t Intro the group R3 in the 1- position of the

azaindoleeiy s the emawmmmvmwwa&ﬁmmm&ms of the invention

wherein the various groups and numbers in the general definition of the compounds
of the formula | have the specific meanings present in the respective specific

10 compound, all their sterecisomeric forms and mixtures of stereoisomeric forms in all
ratios, and their physiologically acceptable salts, and the physiologically acceptable
solvates of any of them, are a subject of the present invention. in particular, a subject
of the invention are all specific compounds disclosed herein, independently thereof
whether they are disclosed as a free compound and/or as a specific salt, both in the

15 form of the free compound and in the form of ali its physiologically acceptable salts,
and if a specific séit is disclosed, additionally in the form of this specific salt, and the

physiologically acceptable solvates thereof.

As an example of compounds of the invention in which any one or more structural '

20  elements are defined as in pfeferred definitions, compounds of the formula | may be
mentioned wherein p and q are both 2, R is hydrogen and A is chosen from O and
C(R?®),, i.e. the compounds of the formula le wherein R* is hydrogen and A is chosen
from O and C(R?®),, and all other groups and numbers are defined as in the general
definition of the compounds of the formula | or in any of the preferred definitions or

25  embodiments of the invention, in any of their sterecisomeric forms or a mixture of
stereoisomeric forms in any ratio, and the physiologically acceptable salts thereof,
and the physiologicaily acceptable soivates of any of them.

Another such example are compounds of the formula 1, in any of their stereocisomeric
30 -forms or a mixture of stereoisomeric forms in any ratio, and the physiclogically
acceptable salts thereof, and the physiologically acceptable solvates of any of them,

wherein



5compound of the formula Il as defined above, wherein X1 is halogen or an arylsulfonyloxy or
alkylsulfonyloxy group or a boron-containing group such as a boronic acid group or the group BF3"
having a catigqgika@epatassium cation as counterion, in a nucleophilic substitctmraastion or an
Ullimann reaction or another transition metal-catalyzed reaction as outlined afore. The explanations
given above 10with respect to the reaction of the ggmpounds of the formulae It and Ill, for example
regarding palladium-catalyzed and copper-catalyzed reactions, apply correspondingly with respect to
the reaction of the compounds of the formulae VIII and Ill. 15The azaindole-3-carboxaldehydes of the

formula VN gagnhesmn e ex@izzdnagnesstianRid conditions for the oxidation of aldehydes to carboxylic
acids to give the azaindole-3-carboxylic acids of the formula IX, wherein the groups R30, R40, y1, y2,

y3 and Y4 and the number n are defined as in the compound of the formula | and additionally
functionalRjrgugiscsan fremrigdnigienp fiedtedadodmetivl théoein tieatdommanupsdt’gaorip which is later

converted inta the,final group. For e +Jthe oxidati r j fmanganate such
R b o S s S S A

of water and an Inert organic so as a ketone like
aceténe dpgeteénardiedivaigrl tenipraliurfegraem about 10C to about 30 C, for example at room
temperature, at about neutral pH values. Conveniently, the oxidation can also 25be accomplished with
a chlorite such as sodium chlorite in the presence of 2- methylbut-2-ene in mixture of water and an

inert orgaRitsseosan Gaon hisiroandfot GroatlowamnotanCemdikike (Fi etkiitsf&ares from

about 10 @JWH%@@{{%QZQ@N@@R@%})@!R?B@@@%FWP@H& gligisttOveles, for example in
the presence of a dihydrogenphosphate. WO 2009/ Q%PCT/EP?%%OZPO 44 VIl  The
QMRS KA B BIRING

carboxyliVREEE BT MSBHPRIR AEdRHERERIRILELE AL RS mation of an

amiglg bond with a diazacycloalkane of the formula X to give a 5compound of the formula XI. The

groups R, R30, R40, yL, "2, 1 Y d Y4 and the numpers n, p and g iy thg campounds,of the formulae
X and XI are'yé ﬁéﬁ%&qﬂqt{l%‘%%?gﬁgﬁﬁ&y %?%\S%and?;al&é’rfdg ggdﬂ?ﬁn?l@ ?&Hc%%%%zlréups can be
present in protected form or in the form of a precursor group which is later converted into the final

group. Thegseompounds.of for gél_ _gﬂgi _@Iﬁé@ggw CT“I@ LOHR @L@ivrp_lthg)gompounds of
the formulae X %H?Péé%éhhﬁ@?ﬁeg ﬁ aﬁi?rel'rgs 0 )me group RI? Ciey m &
CO-; _ : -
18
R is chosen from phenyl and heteroaryl, which are optionally substituted by one or
more identical or different substituents chosen from halogen, (C4-C4)-alkyl, (C1-Cy)-

alkyl-O-, (C4-C,)-alkyl-S(O)m-, hydroxy and cyano,

20  R*is chosen from (Cs-Cr)-cycloalkyl, (Cs-Cr)-cycloalkenyl, tetrahydropyranyl, pheny
and heteroaryl, wherein cycloalkyl and cycloalkeny! are optionally substituted by one
or more identical or different substituents chosen from fluorine, (C+-Cy4)-alkyl and
hydroxy, and phenyl and heteroaryl are optionally substituted by one or more
identical or different substituents chosen from halogen, (C+-Cs)-alkyl, (C1-Cq)-alkyl-O-

25  (C1-Ce)-alkyl-, hydroxy, (C1-Ce)-alky-O-, (C1-Cy)-alkyl-O-(C1-Ce)-alkyl-O-, (C+-Ce)-

alkyl-S(O)m- and cyano,

R*® is chosen from halogen, (C-Ca)-alkyl, phenyl-(C4-Cs)-alkyl-, hydroxy-(C4-Ca)-
alkyl-, (C1-Ca)-alkyl-O-(C1-C4)-alkyl-, hydroxy, (C1-Cs)-alkyl-O-, hydroxy-(C4-Cy)-alkyl-
30 O-, (C1-Co)-alkyl-O-(C-Ca)-alkyl-O-, phenyl-O-(C+-Ca)-alkyl-O-, di((C1-Ca)-alkyhN-
(C4-Cy)-alkyl-O-, HO-CO-(C+-Cy)-alky}-O-, {C4-Ca)-alkyl-0-CO-(C1-Cy)-alkyl-O-, (Cs-
Ca)-alkyl-CO-O-, (C1-Ca)-alkyl-NH-CO-O-, (C1-Ca)-alkyl-S(O)m-, HO-CO-, (C1-Ca)-



in the compounds of the formula | with the exception of hydrogen, i.e. it can be (C1- C6)-alkyl-O-00- or
(C3-C7)-cycloalkyl-C,H2,-0-CO-, which groups protect the nitrogen atom carrying R5 against a
reaction withwhesempaund of the formula IX, or R5 can be another protestivagimaposdsich prevents a
reaction at the said nitrogen atom and WO 2009/095162PCT/EP20091000280 45 can later be
removed to give a final compound of the formula g which R1 is hydrogen. Examples of groups which
prevent a reaction at the said nitrogen atom, are the benzyloxycarbonyl group which can later be
cleaved by hydrogenation in the presence of a catalyst such as a palladium catalyst, the
tert-butyl@xyaanoony! srueah isficapalasenbereipaatesby fiteatinaR vt miasthdanhas
trifluoroacetic acjd or hydrogen chloride, or tﬁe fluoren-9-yloxycarbonyl group which can later be
cleaved RPERANRIR ﬁ?ﬁiﬁ?r‘ﬁ%[‘:ﬁ%ﬂﬁé fgffhation of the amide bond, the carboxylic acid of the
formula IX is usually converted into a reactive derivative, which can be isolated or prepared in situ, or
activated in sit a custo Lapde pli t. For nd of the formula
IX can beoggn?fetﬁé(? R %r?‘ggd?c?fﬁgrﬁx;}gt?ga ?r]r?gtnﬂtgvﬁﬁﬁﬁlogr%ﬁéﬁ%ﬁ: lﬁ% chloride or
(1-ciﬁioro¢anp§1§)!=b®o;§§h‘§l)- dimethylamine, into a reactive ester, or into a mixed anhydride by
treatment with an alkyl chloroformate like ethyl chloroformate or isobutyl chloroformate, or it can be
activated with a reagent such as propanephosphonic anhydride, an NyN'- 15carbonyldiazole like
N,N1-carbeteferividasorsecBonstiapbearhand MEWNNKE disopropylcarbodiimide (DIC),
N,N1-dicyclohexylcarbodiimide (DCC) or N-ethyl-N'-(3- dimethylaminopropyl)carbodiimide
hydrochloride (EDC), a carbodiimide together with an additive like 1-hyd ox‘ygnzort]ri%ole (HOBT) or
1y croxy7E-E AT SOTADIA FIOATY B AIRUGRES B aFR s R Sach otner
0-(Amzabanzetitpgeldeytitay N dfédeht20tetramethyluronium hexafluorophosphate (HATU),
0-(benzotriazol-1-y1)-N,N,N%NI- tetramethyluronium hexafluorophosphate (HBTU) or O-
(cyano(ethoxycarbonyl)methyleneamino)-N,N,W,N1-tetramethyluronium tetrafluoroborate (TOTU), or a
phosphomugchased ftompling aeddent like (benzotriazol-1-yloxy)tris(dimethylamino)phosphonium
hexafluorophosphate (BOP), 25(benzotriazol-1-yloxy)tripyrrolidinophosphonium hexafluorophosphate
(PyBOP) or bromotripyrrolidinophosphonium hexafluorophosphate (PyBroP). The activation of the
compoung isf2rantbanruthoxembiomeréadtitin of the activated compound of the formula IX or a reactive
deriyative of the compound of the formula IX with the compound of the formula X is generally carried
out In an inert solvent, such as an 30ether like THF, dioxane or DME, a hydrocarbon such as toluene,

a chlorinael $IyRER AFPBrPHKeAaR A ordIREILAL BRRRIFOFLHR, 'BASRERRRIL SRAFELBYIF or NMP, for

example, PR ieheSlyentsratdamperatures from about O C to about 60 C WO :
2009/095162PCT/EP2009/000280 46 in the presence of a suitable base such a tertiary amine like

triethylamine, ethyldiisopropylamine, N-methylmorpholine or pyridine, or a basic alkali metal compound
such as apiglkadiseaetabeabbdnaie fike sodium carbonate, potassium carbonate or cesium carbonate,
forg ample. 5 The obtained compound of the formula XI can then be reacted with a compound of the
formula Xll to give a compound of the formula XlII. The groups A, R, R20, R30, Rao,

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
25  different substituents chosen from flourine and (C4-Cs)-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
30  halogen, (C1-Ca)-alkyl, (C1-Cy4)-alkyl-O-, (C4-C4)-alkyl-&(O)2- and cyano.



Y2, Y- and Y4 and the numbers n, p and g in the compounds of the formulae Xl and XllII are defined
as in the compounds of the formula | and additionally functional 10groups can be present in protected
form or in thedegrmy@fsaspgecursor group which is later converted into the firal/gpesiondddgogroup R5 in
the compound of the formula XIII is defined as in the compounds of the formulae X and XI. In case the
group A in the compound of the formula Xll is 0, S&r NaCi-C4)-alkyl), the group X2 is hydrogen, and
the reaction of the compounds of the formulae Xl and Xl is a nucleophilic 15substitution reaction. In
such case, as applies in general to all starting compounds and intermediates in the synthesis of the

compoungggfibediasmeiaming usinebingdiniap entsisfofhadormuag bXineiraeidbisormtample, the
said compounds of the formula XII in which )%2 IS h}/dro en can ﬁ%ﬁzbe m I%/ed in the form of a salt.
e CompEun

Likewise, RITPFGIR RISHE R S 05 0B1HLR 'Ok QAR LI of 967 20the formula |,
including thedisabromprundrof thademplysiciagibalipatateptbirdisefatmsosfasyglbiExamples of
suitable salts of.the compounds of the formula XlI, which can also be prepared in situ, are alkaline
metal salt¥'&ié s sodium salts and potassium salts and salts comprising an inert ammonium cation
suchfs gadsechasgafnono G aadt€ (Rl reaction of a compound of the formula XlI, wherein Ais 0, S
or 25N((CI-C4)-alkyl) and 5<2 is hydrogen, with a compound of the formula XI is usually carried out in
a solvent, for example an inert aprotic solvent such as an amide like DMF or NMP, or DMSO, or a
mixture of¥olvehesein tirphyderaanofiacbiasaasddmeibdnvicssibiHhe fwe goKpsh RtRide or potassium

tert-butoxjdge Apylie IS AR SNEUSR 65 RUARGHGHMEIdR: Csranamislg Wspsaium amide or

lithium 30diisopropylamide, at elevated temperatures from about 80 C to about 180 C.
Advantag&ﬂﬁﬁﬁ&ﬁ@réé%%‘ﬁ’@%b@@a?ﬁ@ﬁQHBPFh a microwave reactor. In case the group A in the
comypund of the formula XlI is C(Ra)2, the reaction of the compounds WO

2009/095162PCT/EP2009/000280 47 of the formulae Xl a | to give und of.the formula
Xl is fav&é%@‘Eéﬁfbﬁ%ﬁm%r%egrégﬁbéﬁ)é?%@%Hr%%&?@1' @(@%p@%fg’o éﬁgﬁ%{;@g{ﬁé compound
of the forrujealidyicashbayaidrgapatigtall: ompiyh@<DERGsHan argaROHitCOnhdind like an
organozinc,chlaride, or organpzinc bromide, the i Of t XIl then
e the STETE LI SY b e Braa i oroadh s A 41 Be U CA P JRERUIR
9-organo-9-borabicyclo[3.3.11nonane, the group X2 in the compound of the formula XII then being a

9-b%f@bicw'?%%ﬁésl&?%ﬂﬁy%gﬁg i%sgggbteébﬁamwﬁmmtb@fmmel&éﬁuwrﬂch is actually

employed in the reaction in case. (Ra)2, group X2'in the compound of the formula Xl can
also 10be regarded to be halogen such as chlorine or bromine, and this compound of the formula XII is

then convgrted ih4erPitdhe MBRIHENI IS )UK RO LETRESHI GO SRS ARIRHRAO! INto an

organoboron compound. The reaction of an organozinc compound of the formula XII with the
compoun Brihe formula X is generally carried out in an inert aprotic solvent such as a hydrocarbon
like hexane, 15benzene or toluene, an ether like THF or dioxane, or an amide like DMF or NMP, or a

mixture of_sglvents, at temperatures from t to about 12 inedl esence of a
el R ST by s sk 67 808 4 WG 1aBNREARK BHSRAL
substituents chosen from halogen, (C1-Cs)-alkyl, (C+-Ca)-alkyl-O-, (C1-Ca)-alkyl-
S{O)m~-, hydroxy and cyano,

R* is chosen from (C2-Cr)-cycloalkyl, (Cs-Cr)-cycloalkenyl and phenyt, wh_erein

25  cycloalkyl and cycloalkenyt 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, (Cy-Ce)-alkyl, (C1-Ca)-alkyl-O-(C1-Cs)-alkyl-, hydroxy, (C1-Cg)-alkyl-O-, (C-
C4)-alkyl-O~(C4-Cs)-alkyl-O-, (C1-Cg)-alkyl-S(O)n- and cyano;

30 _ -
R% is chosen from halogen; (C1-Ca)-alkyl, phenyl-(C1-Cy)-alkyl-, hydroxy-(C1-Cs)-
alkyl-, (C-Ca)-alkyl-O-(C1-Cy)-alkyl-, hydroxy, (C1-Ca)-alkyl-O-, hydroxy-(C1-C4)-alkyi-



compound like palladium(ll) acetate, tris(dibenzylideneacetone)dipalladium(0) or
bis(dibenzylideneacetone)palladium(0) together with a phosphine ligand like 2-
20dicyclohexwyiphasphieg',6'-dimethoxy-1,1"-biphenyl, for example, and additienaly@mpsalkoxyborane
derivative like B-methoxy-9-borabicyclo[3.3.1]nonane, or in the presence of a nickel compound like
nickel acetylacetonate. In the reaction of an organgboron compound of the formula XII with the
compound of the formula Xl generally a base such as tribasic potassium phosphate, for example, is
added. 25 In another method for the preparation of a compound of the formula XIIl from a compound

]g)f theIforrmlla§(>,<1l~@maakwmq@4r%pam-mr,m@a@-@emmam&om(%aag)?wme@@d of Thﬁ
ormula XI js first converted into the respective arganolithi n j mprises a lithium
atom instééd’ F}T%%XE%FH& 5@#‘?34‘@@ §-’§0‘p s’i‘t’%[‘h,ﬁ}obryﬁé@ﬁﬁoé?g@; raenac{ltgﬁc\%('}tﬁ%ﬁalkyIIithium

compound gDk astrerbintylithibstitascts 7S ater inde pepdergboibédumttenapdurahibehen reacted in a
substitutian reaction with a compound of the formula XII wherein the group X2 isa WO
2009/0951%5@&%@%%%@6 0280 48 nucleophilically substitutable leaving group such as halogen, in
parti¢ular chlorine, bromine or iodine, or an arylsulfonyloxy or alkylsulfonyloxy group such as
oenzenesyigayigy glglanesuienviany pelbangsuliRRvmeroaidiiarr tanasrianyioxy. The
lithiation of the com;?ound 9 the formula XI and 5 subsequent alkylation are generally carried out in
an inert agrotes&lvent @&ﬂi as a hydrocarbon like hexane or benzene or an ether like THF or dioxane
or a mixture of solvents at temperatures from about -80 C to about 30 C. In case the group R5 in the
compound of the formula XlIl has any of the meanings of 10the group Rl in the compounds of the
formula | Zhis ANEREHBLPs RS thevbesiRg! hgs %ﬁ%ﬁﬁ@@ﬁgﬁ;‘)ﬂ?@{o‘gfﬁ?ﬁ nofﬁetﬁe
compunds@iciie fernawiadalive geerpatnd of the formula XIlI thus obtained is already a final
compound of the formula I. In case 125 is a protective group and a compound of the formula I is to be
prepared in which R1 is hydrogen, and/or any other groups are present in protected 15form or in the
form of a precchissegforp, Ghé endhppund of the formula XIII thus obtained can finally be converted into
the desired compound of the formula | by removal of protection groups and/or conversion of any other
groups. As indicated above, in order to avoid an undesired course of a reaction or side reactions, in
any one op aTutalstespa;in the synthesis of the compounds of the formula | functional 20groups can be
presgnt 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 I, protective groups can be removed, and precursor groups be

u :
convertedy éﬁéﬁ‘ﬁ?@ﬂf@@t&gé@ﬁﬂtﬁeﬁ%ﬁﬁ'@sﬁf nsRbeiEives MAenendrakoicadh abElails about
suitable peigctiver Adaisnbingidrtreduction and removal are well known to a person skilled in the

vis chosen from 0, 1 and 2;
20
wherein alt alkyl groups, independently of each other, are optionally substituted by

one or more fiuorine atoms;

wherein the cycloalkyl group is optionally substituted by one or more identical or
25  different substituents chosen from flourine and (C1-Cq)-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 diﬁerenfi substituents chosen from
30  halogen, (Ci-Cy)-alkyl, (C4-Ca)-alkyl-O-, (C:-Cys)-alkyl-S(O)z- and cyano.



25art 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 mentionegy; kg, hasEYAs Protective groups such as in benzyl ethers of hyghgiy:giauiessand benzyl
esters of carboxylic acid groups from which the benzyl group can be removed by catalytic
hydrogenation in the presence of 30a palladium egfalyst, 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 WO

2009/095AA2RET{FEORMIN02R0 dSamaineigiaiupe e ormnodmptarsandtaraisiesraadavhich can
be cleaved by acidic or basic hydrolysis, and alkyloxycarbonyl protective groups sych as in
tertbutoxJeHRSRRA d@ﬁ%{ﬁ\ﬁéfsgé’&ﬁiﬁw&mﬁdmaﬂﬁ ﬁ%gc%}aﬁcﬁé‘?rﬁﬁgs ? ang part of the
diazacyclgadeasiaciaty drnissehindfereplyditiassiRhicbythivgesnitatbictf cay bétbleayed by
treatment with trifluoroacetic acid. Examples of precursor groups which may be mentioned are nitro
groups WHRAESh be converted to amino groups by catalytic hydrogenation or by reduction with
sodigm dighiopiteséarfexaripmdaB@Rdyano groups which can be converted to carboxamide groups and
carboxylic acid groups by hydrolysis. 10 In addition, in order to obtain further compounds of the
formula I, various other transformations of functional group can be carried out in compounds of the
formula | Bf cohygoegets of the formula XIIl or other compounds occurring in the synthesis of the
compounds of the formula | For example, a hydroxy group in a compound of the 15formula | or XIlII can -
be etherified or esterified or reacted with an isocyanate to give a carbamate under standard conditions.

EtherificaBdpsbesarifiom histipgerhd Gavorbblybd -Gy ARG Sspective halogen
compoung, i, pagiitalahalEalige ) pdidaciheinfRreseacs otmbase saAMbandaitadamstal carbonate

like potassium carbonate or cesium carbonate in an inert solvent such as 20an amide like DMF or
NMP or adl@%?fét?like acetone or butan-2-one, or with the respective alcohol under the conditions of
the Mitsunobu reaction in the presence of an azodicarboxylate like diethyl azodicarboxylate or

aprote alt RS UG Corsr e Sy s (o R DBL, SR Rec ) 1), Am

25amino group in a compound of the formula | or Xl can be modified under standard conditions for
aIky‘lgltiong‘f@r.&;eﬁag;,l%i F,y reaction with a halogen compound or by reductive amination of a carbonyl
acylat

compound, orfor bn or sulfonylation, for example by reaction with an activated carboxylic acid

or a carboxylic acid derivate like an acid chloride or anhydride or a sulfonic acid chloride. A carboxylic

acid groug28{ inacanpeund ehimiarauistioned byandeantrater acpay eitrgtdnto a reactive

derivative as outlined above with respect to the compounds of the formula IX and reacted with an

alcohol ofHRfHuestgiTRoss RN dIainvRR 2RA Hira-af¥tp in a wo
2009/095162PCT/EP2009/000280 50

20 R¥is chosen from {Cs-Cy)-cycloalkyl, (Cs-Cr)-cycloalkenyl and phenyl, wherein
phehyi is optionally substituted by one or more identical or different substituents
chosen from halogen, (C1-Cs)-alkyl, hydroxy, (C1-Cg)-alkyl-O- and (C4-C4)-alkyl-O-
(C4-Cg)-alkyl-O-;

25  R*is chosen from halogen, (C1-Cy)-alkyl, hydroxy, (C-Ca)-alkyl-O-, (C41-Cy)-alkyl-O-
(C4-Cy)-alkyl-O-, (C1-C4)-alkyl-O-CO- and H;N-CO-, 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

30  groups CH or CR*;

n is chosen from 0, 1 and 2;



compound of the formula I or Xlll can be oxidized with a peroxide like hydrogen peroxide or a peracid
to give an alkyl-S(0)- or alkyl-S(0)2- group, and a protected mercapto group in a compound of the
formula Xl cgp baserigiected and oxidized to give a sulfonic acid whichecamthan/pectivated and
reacted with an amine under 5standard conditions to give a sulfonamide. The order in which groups
are introduced in the course of the synthesis of a ggmpound of the formula |, can also be different from
the ones outlined above. For example, instead of first introducing the diazacycloalkane moiety and
then the moiety 10 -A-R2 by reacting a compound of the formula IX with a compound of the formula X
and reacting the obtained compound of the formula XI with a compound of the formula XII, it is also
possible to introduce first the moiety -A-R2 and then the diazacycloalkane moiety by reacting a
compound gnthe #Frula 1X or a protected form thereof such as an ester with a compound of the
formula Xl and, optionally after 15deprotection, reacting the obtained compound of the formula XIV
with a compound of the foymula ‘give a.compo f [ inally be
converted'iftd Fﬂﬁse&e%ﬁemdﬂc:)*n? ﬂi)éugn)‘dgg}%eénfgrﬁrﬁ lﬂﬁ{%)%{%r6:55%31%%&%%%%ﬁg\gﬁ%&ﬂe%éﬁctive group
R5 irbthe zadear theigepfiaahtiodifEeeotimpound of the formula | in which R1 in the compound of the
formula I is hydrogen. 20 WO 2009/095162PCT/EP2009/000280 51 IXXIV RR -R"

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

one or more fluorine atoms.

10  Another subject of the present invention are processes for the preparation of the
compounds of the formula |, including their salts and solvates, which are outlined
below and by which the compounds are obtainable. For example, the preparation of
the compound*s of the formula | can be Eg'r”ried out by first reacting an azaindole of
the formula [l on the ring nitrogen atom in the 5-membered ring with an alkylating or

15  arylating compound of the formula Ili to give a compound of the fermula IV which is
then converted into a 1,3-dihydro-azaindol-2-one (azaoxindole) of the formula V.

(R®)p =Y. R—x' e~y
A L]
Y N o "
] v R
(Rw)n \\2; ' R y! (Rm)n \,Y\z: 1
Wl T R
O At
N 1 YN0
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20 The groups R®, R®, Y', Y2 Y and Y* and the number n in the compounds of the
formu]ae I, 1, IV and V are defined as in the compounds of the formula | and



XIll The groups A, R20, R30, Rao, vl, r Y3 and Y4 and the number n in the
compounds of the formula X1V are defined as in the compounds of the formula | and additionally
Sfunctional g{pyR&§assRe present in protected form or in the form of a pregyseigrouRsvhich 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 cangge 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 1X
and XII, and 10the carboxylic acid group in the compound of the formula XIV can thus also be present

in protectgd f@nAPdaSRRED Q%ﬁ@é@?@%m the raBteuRsEobihe fasfuraeXaand XIV. The
compounds of the formulae IX XIl and Xll| are de]Ehneng?z above_All explangti ven above with
i R o

respect t@fﬁé‘f@&ét%ﬁ%%Edﬁw‘ﬁEﬁfnﬁ%’H? FowR: dbi g ormula XII, and

tzhoeogactlearﬁﬁ&ﬁééspm@wndﬂa)ﬁth@ émmamwa@ﬁhemmmdmtmmtmula X, apply WO
095162PCT/EP2009/000280 52 £oIrespo the tlon .of h ds of the formula
IX with thé%ﬁ%gﬁﬂﬁa&t ﬂ%oiro?rﬁ%?g%? %‘#ﬁ Feadt |or‘15l Rt E o?hbnézun Q%F&ﬁ?%rmula X with the
com ﬁoune@a@fiﬂm ok sitivn resteletiaialy 2 EH ueamnoexawtpté] fesuite fotheatieplasamenimide bond in

the reaction 9 he corteeuas QIANR I8/ G08.S- ROM S GREIYEGRELATRN i dignerally

converteaQ 4 feactve erlva ve ctivated by m ans or a customary amide coupling reagent and
reacted wittmpeolwrshgd dumtbohtie iﬂofmmaamntmaiﬁ@%@@é@@w&%@aﬁwmd above. In a further

strategy folle REAIGRI RO dReo P BRRYRLB AR {RsMUR 1. the moiety

10 In case R* is optionally substituted phenyl or heteroary! which is substituted with a
suitable electron-accepting group or comprises an electron-deficient heterocyclic ring,
or R® is optionally substituted cycloalky! or cycloatkenyl or is tetrahydropyranyl, X’
can be halogen, in parﬁbuiar chiorine, bromine or iodine, or an arylsulfonyloxy or
atkyisulfonyloxy group such as benzenesuffonyloxy, toluenesulfonyloxy,

15  nitrobenzenesulfonyloxy, methanesulfonyloxy or trifluoromethanesuifonyloxy, and the
reaction can be performed under the conditions of a nucleophilic substitution reaction,
usually in a solvent, for example an inert aprotic solvent such as an ether like
tetrahydrofuran (THF), dioxane (1 ,4-dioxane) or ethylene glycol dimethyl ether (DME),
an amide like dimethylformamide (DMF) or N-methyl-pyrrolidin-2-one (NMP), or

20  dimethyl sulfoxide (DMSO), or a mixfure thereof, and in the presence of a base such
as an alcoholate like sbdium ethoxide or potassium tert-butoxide, a hydride like
sodium hydridé, an amide like sodium amide or lithium diisopropylamide, a carbonate
like potassium carbonate or cesium carbonate, or an amine like
ethyldiisopropylamine.

25
In case R is optionally substituted phenyl or heteroaryl, X' can be chiorine, bromine
or iodine, i.e. the compound of the formula i be an optionally substituted
chlorobenzene, bromobenzene, iodobenzene, chloroheteroarene, bromoheteroarene
or iodoheteroarene, and the reaction of the compounds of the formula it and it can

30 be performed under the conditions of the Ullmann arylation reaction in the presence
of a catalytic copper compound, for example copper(l) bromide, copper(l) iodide or
copper(ll) acetylacetonate, at elevated temperatures, for example at temperatures



10-A-R2 can be also introduced into an aldehyde of the formula VIl by reacting it with a compound of
the formula XlI to give a compound of the formula XV, the aldehyde group in the compound of the

formula XV theh fyichizedsto give a compound of the formula X1V, and thedgitgpenanpasnd then
reacted with a compound of the formula X to finally give a compound of the formula | as already

outlined above. 15 VII XV (R40)n Y2----Y1OH X kb¥3V\ YANA\ | "R2 XIV The groups groups A, R20,
R30, R40, Y1, , "2 r Y3 and Y4 and the number n in the compounds of the formula XV are defined as
in the compounds of the formula | and additionally WO 2009/095162PCT/EP2009/000280 53

functionakgroups,taA (e Y S BIR RETeeiedJosty & knthrfosmaicasaipsnrsacaeypmMBoh are later
converted into the final group. The compounds of the fég‘rmulae VII, X, X]I and X1V are defined as

above. AIPMBIMNMTORCEI0BR I SiRXARR PEIBLETS thiNFREREIT f1@ AP SHABSS Athe formula XI or
the formufa isowilte the: gurrRelrd s aboifgdamidsiof cansbnite mspetickptimelitdativait the
compounds of the formula VI|I to the compounds of. the.for X I rrespondingl the
reaction &QF@EW&%?(%‘% ﬁgqgﬁ'\ﬁ?@%’l ARiBTHRE i’é%&o%ﬁé o éﬁﬁeg ttﬁo\ﬁ%rltj a8 'legﬁ% h% oxidation
of thé condpotindewpfithe farmutackivetort Bengd oppguidsivfethEhie andidict Veastipactive gtiithus, for
example, the axidation of the aldehyde,gr inghe f conveniently
be perforrﬁ%‘& %ﬁﬂ? ggﬁ%ﬁ?% O iRt teg%%%elszcéﬂ%% c??} g@%ﬂ%ﬁ%ﬂﬁﬁgeﬂﬁa@ﬂ%g%ég%
permangazateihcanmixdurdaodwateraackein organic solvent as outlined above.

In another method for the preparation of compounds of the formula IV a compound of

10  the formula Il can be reacted with a compound of the formula i in which R¥ is
optionally substituted phenyl or heteroaryl and X' is halogen, in particular chiorine,
bromine or iodine, or an alkylsulfonyloxy group such as trifluoromethanesulfonyloxy,
in the presence of a paiiadi{jm catalyst, which can be formed from
tris(dibenzylideneacetone)dipalladium(0) and a phosphine ligand, for example, and a

15  base such as sodium teri-butoxide or tribasic potassium phosphate in an inert soivent
such as a hydrocarbon like toluene or an ether like dioxane at temperatures from
about 60 °C to about 120 °C, as described in D. W. Old et al., Org. Lett. 2 (2000),
1403, for example.

20  in a further method for the preparation of compounds of the formula IV, a compound
of the formula Il can be reacted with a boronic acid, i.e. a compound of the formula il
wherein X' is a boronic acid group B(QH),, in a transition metal-catalyzed reaction, -
for example according to the Chan-Evans-L.am modification of the Suzuki-Miyaura
coupling reaction in the presence of a copper compound such as copper(ll) acetate

25  inasolvent éuch as a chlorinated hydrocarbon like dichloromethane or chloroform at
temperatures from about 20 °C to about 40 °C, for example at room temperature, and
in the presence of a tertiary amine such as triethylamine, ethyldiisopropylamine or
pyridine, as described in D. M. T. Chan et al., Tetrahedron Lett. 39 (1998), 2833, for
example. Instead of with a boronic acid, a compound of the formula IV can also be

30  obtained from a compound of the formula If with an organotrifiuoroborate salt, i.e. a
compound of the formula Il wherein Xf is a negatively charged trifluoroborate group

BF3™ having a cation such as an alkaline metal cation like a cesium, potassium,



All reactions carried out in the preparation of the compounds of the formula | are 15known per se and
can be carried out in manner familiar to a person skilled in the art by or analogously to procedures
which are desedhegindive standard literature, for example in Houben-Wept; virthwoeisoots®rganic
Chemistry, Thieme; or Organic Reactions, John Wiley & Sons; or'R. C. Larock, Comprehensive
Organic Transformations: A Guide to Functional Ggpup Preparations, 2. ed. (1999), John 20Wiley &
Sons, and the references quoted therein. The starting compounds and building blocks for the
synthesis of the compounds of the formula | are commercially available or can be prepared according
to procedgteiuge seritiedrindaiioliteraiuyestermamjogrounsiy s ocipiprepbdoiem dagieraimples of articles

25in which d ' f 4-azaindoles, 5-azai -azai 7 indol
e et e e R R G e
Rev. 49 (#2820 &D8IPSPopothparesanseretmbeathiytocBa2etian, 8680 campPuPoSUalyes et al.,
Te”ahe.dr8§b%§489%&&%3ﬂ&&%$§&ggf989§?8ffafsswﬂ%cﬂ@é@em&mm formula Il can

conveniently be prepared .30from suitably substituted pyridines as starting materials, such as

nitro-Bubshiydreaashadifes deblrroaitpstolcehisyataraat termeratissttien phadinid Whith carry a

methyl graup,in a9 -edia¢Ratpesiier 4heguaanahe e iiadiaf fis/azaipdpa digaan MO _
2009/095162PCT/EP2009/000280 54 be formed by reaction of the methyl group with an orthoformic

acid derivRHASR G RIa< I E8TI2RA0 Vi 69 REATIRE or tert-butoxy-bis(dimethylamino)-methane,

or with an oxalic acid diester, reduction of the nitro group, for example with hydrogen in the presence
of catalyst_such as Raney nickel or palladium on carbon, and 5sapopificatign and decarhoglation in the
case of thﬁ%éﬂ%ﬁ%ﬁﬂ%ﬁ’%@ﬁ@éﬂ% %i%éi%’??%%“& socfrm&?%"?y%fﬁa{ﬁ%ov&r? &EARX .%t]e%rocycl.
Cherd 29 ¢1 892Jo30b0aR/-tarBue bhaitdtalt, BidosytrbédithgChe mormptubd 19 859, fanatiaahl B. Frydman
etal., J. Or 33.(1968)..3762. Nitro- {1 idin ' verted into
4-azaindo\f‘é%he%r?8 G0 Eégrs"%? hé fg?rifgﬁﬁ %%@%gﬁ%ﬁrg V\}I ﬁtéﬁr&%g%&n%g%%m(ﬁ% bromide as
describeddiciRbemethans at Grpanbiresiqroadyup 35 Chimirkrwisiitutéer pyampisabhich carry a

halogen 5t uaas-H0ra MariRshioe i adidsambRopiiancr ARk ggeActed with

trimethylsilylacetylene in the presence of a palladium catalyst such as
bis(triphe RRSRINpIGROdN Afals AT firRvaled ?&f@’@r@&%@ﬁhﬁ%ﬁ 48 chgpethyibdide to give
1-(agino-gyhsitiutaciryrAlbdn Foteaiy silyl-agekuienanahicharedbe £3vlized to azaindoles, as
described in Mathes et al., Heterocycles 50 (19996,{1065; and Song et al,, Cpmoc Rev. 36 (2007),
1120, for ERBYRERTM ARRERURE ADIDS I FLIRIAE 75 SR papaia i s GERHR KfiBounds and
building bigsksshaproasey frstiiestinpanaticongiauisifutedpieokl f\desitribediind)& a
2006/016 Zggigg%g)ﬁrgé%%rgﬁ%@ ngfo%jds\u/ggnimide or pyridinium bromide perbromide
(pyridinium tribromide) in a solvent such as a chlorinated hydrocarbon like
20  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 héving a pH
of about-s, 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 oriron in
25  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
30 80 °C and a hydrogen pressure from about 1 bar to about 100 bar, as described in J.

Parrick et al., Tetrahedron Lett. 25 (1984), 3089; A. Marfat et al., Tetrahedron Lett.



20Deutscher Verlag der Wissenschaften, Berlin (1973), 588, may be mentioned, according to which
compounds of the formula XIl in which X2 is hydrogen, A is 0 and R2 is substituted phenyl, can be
prepared, sughyasediseEe-2-methyl-phenol, 2- fluoro-6-methyl-phenol or &:5vgiffueroeenethyl-phenol,
for example. 25 Another subject of the present invention are the novel starting compounds and
intermediates occurring in the synthesis of the cogypounds of the formula I, including the compounds
of the formulae II, lll, 1V, V, VI, VII, VIII, IX, X, XI, XII, XIlI, XIV and XV, wherein A, R, R20, R30, Rao,
Rso0,)(2,y2, ya, "4, r n, p and q are defined as above, in any of their stereocisomeric forms or a mixture

of stereoisarfisyfoUDS INcIGRNY. IRUBIRIMH Bl saltergndisstvases efany s80befor and their use as

intermediates. The general explanations, preferred definitions of groups and numbers and
embodimEX&HIEhe invention given above with respect to the compounds of the WO
2009/095162PCT/EP2009/000280 55 formula | apply correspondingly to the said intermediates and

starting compounds. A subject of the,invention are in partjcular th | Ifi 1] ompounds
and inter&@%&%@é%&ﬁ%&ﬁﬂ@&ﬁ.?n%?éb%ﬁﬁaebneiloq e‘?gg% vyhrgﬁ@rﬁﬁ?é;ﬁ/ %%l@?i%éﬂ%% free
compountbandiaiasehspeiificesgitthe\RateYd, Sthj¥teokte andkitbnurobisin arendefingd of the free
compounds ang in the form of their ;8. ifi ¥l it j form of
this specifid E‘af%ea%‘ﬂ‘?r‘?%ﬁg‘?%?frtnn‘éf f?ﬁf‘%@ %?%%é%&%ﬂgﬁﬁ%j%géoﬁggdg?ﬁﬁgﬁﬁﬁ|nh|b|t the
enzyme rénjnaisctan fserdemiorisedemiefBmegrseraievR Mbinhdsiatge senvedestiote 1% in other

pharmacalfgealIfel e BEARBARANEY 1S BRFAR sfdleddniibe aJer Karaplodhidn vitro tests in
101

which the inhibition of human renin is determined, or in animal models in which the antihypertensive

activity arlthlogrs erapanieuieryimmed alkyivH fTRERYRERRM A5 3 PHETFMIRNTI SRR bIe for the
treajmentQi-RVREA SRR ReiddiRsUBLOMPRALLE BRETRNGIQN tetiexaikele patakeliner disorders of the

cardiovascular system and heart diseases, fuch Ba%ggart failure, cardia(g'Pfarction anaina pectoris,

cardiac inSHHRRESSPEARTIR 4 BrRYESRALRTH A EHHLE RO Iann 52 KYPeftrophy, left

ventriculaggiysisiesinsitishpagialiatisfredntsiniian dgsfuticteshadfier. Mye eapléiatitrsgiverendothelial
dysfunction, ischemic and tgs uctive peripheral 20circulati ' ((g %réd”rgﬁ npq{@rincluding

: restenosi?%%‘é?—ﬁ’ ig‘apﬁgg , ot{h x%erﬁp 'é’,nféﬁh% ea r%%ﬁ‘?%? ﬁﬁgl ﬁsl;guases suc‘?ﬁ as renal fibrosis,

renal ischexaiaple regarding palladium-catalyzed and copper-catalyzed reactions, apply

15  correspondingly with respect to the reaction of the compounds of the formulae V1 and
L}

in the course of the synthesis of the compounds of the formula i, the azaoxindoles of
the formula \V can then be subjected to a Vilsmeier formylation with concomitant

20  chiorination to give the 1-R®_2-chloro-azaindole-3-carboxaldehydes of the formula
Vil, wherein the groups R®®, R*, Y, Y2, Y® 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.

25



renal failure and kidney insufficiency, for example, and for the treatment of other diseases, for example
diabetes complications, such as nephropathy and retinopathy, cerebral afflictions, such as cerebral
hemorrhage,glaugRma@nd end-organ damage. 25 The treatment of disgasespisédaganderstood as
meaning both the therapy of existing pathological changes or malfunctions of the organism or of
existing symptoms with the aim of relief, alleviatiogwor 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 30prevention, with the aim of prevention
or suppression of their occurrence or of an attenuation in the case of thgir occurrence. For example, in
patients who on @%rg)u ofyfieir disease history are sus eptiblg@ ventr -ula}_q dysfunction after
myocardial WO 97%516 /EP2009/000280 56Rnfarciion, ky medns of the prophylactic or
preventive medicinal tr a‘t’m t th occurreﬁewNentriculawqysf iop can be prevented or its extent
and sequelae decreased.The tmept of diseases can occli @;cas??[ and in chronic
cases. 5 The compounds of thelfgrmula I and their physiologically ac¢eptable salts and physiologically
acceptable solvates the¥eof caftherefore be used in animals, in partielilar in mammals and specifically
in humans, as a pharmaceutical or medicament on their own, in mixtures with one another or in the
form of 10pharmaceutical compositions. A subject of the presenanvention also are the compounds of

the formula | and their physiologically acceptable saltsgiidphiysiplogigally acceptable solvates thereof
for use as a pharmaceutical, as well as pharmaceutical compositions and medicaments which
comprise an efficacious dose of at least one compound of the formula I gnd/or a physiologically
acceptable salt ]@?reo}:and/or a physiologically accep}gxble sztzlvate of &ny of them as an active
|ngrgd|ent and a : r_mqseutl y acceptable carrier, (R: q)nng)gr— re phrarmaceutically innocuous |
vehicles and/or eXC|p|e\ﬁ\ts. A/subjegt of the present inventior fUrthgrmofe are the compounds of the
formula | and their physiologically accébtable salts and physiotogi able solvates thereof for
use in the 20treatment of the diséases mentioned above or below, forg}bxample of hypertension, or for
the inhibition of renin, a5 ,well as the use of the compounds of the formula | and their physiologically
acceptable salts and physiologically acceptable solvates theradtifor the manufacture of a medicament
for the treatment of the diseases mentioned above or below, for example of hypertension, or for the
manufacture of a medicament 25for the inhibition of renin, wherein the treatment of diseases
comprised Heelfigreesey farmdyirtphyEadgenheuojecvehipatinbenpicpared drsiméteidds for the treatment
of the disgaRERIRRIRARH SN Y AR ENEI RS BHSE AL BRI G Ae firasdaueamount of ai
und of the u

least one comp ormula | or a physiologically acceptable salt thereof or a physiologically

acceptablexedilariostgarsr Gheranasa PERIATESIN 30dARAARTATSRYE HEMEIRR &of. The
compoungs fhiherorarlsnisiithrRARTRCRUHSSh HREBeRtisHE anR e disamantseanpisiogihem can
be administered enterally, for example by oral, buccal, sublin%ual or. rectal admipistr ion, parenterally,
for examfg 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
10 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 ail reactions in the preparation of the compounds of the formula |
can generally be performed under standard conditions, then yields the aldehyde of
the formula Vil

15
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 outiined afore to give the 2-chloro-azaindole-3-
carboxaldehyde of the formula VIII, wherein the groups R*, Y', Y2, Y® and Y* and the



WO 2009/095162PCT/EP2009/000280 57 by intravenous, intramuscular or subcutaneous injection or
infusion, or by another type of administration such as topical, percutaneous, transdermal, intratracheal,

intranasal or {agses;gdministration. 5The pharmaceutical compositionsaRg-imagdisagents
according to the invention normally contain about 0.5 to about 90 percent by weight of compounds of

the formula | and/or their physiologically acceptabjq salts and/or physiologically acceptable solvates
thereof. The amount of active ingredient of the formula | and/or its physiologically acceptable salt
and/or a physiologically acceptable solvate of any 100f them in the pharmaceutical compositions and

medicamf?mﬁub%irh%@%f@ﬁﬁé’&a&%m%Wah%ﬂmw@qrMM&%%&&%ut 500 mg,

particularly preferably about 1 mg to about 300 mg, per unit dose. The production of the

pharmacedERSERRSSRIGAE A Reicied &t CAiNHBeIarR PLAPIRSURSLR SR IR BIITHE se. For this,
the compesadeaivbedeimy it ARSI iR Ay sl giealiudbaceeriablp Fltsmamd ar physiologically
acceptable solvates thereof are mixed together with (‘)?:fg &r rtr%?re T%Iy ﬁr quéuid ﬁehicl(z% and/or
excipient WPHES R F A AHNAHRIRG NG FPBIRC P D B ALY, ARy LeREHRN R &, for
exaniple, asrangintbosinc ey eszyehiaddhibios, amangioXerisihaegeptor antagonist, a diuretic,
an endothelin receptor antagonist..an endothelin conyerting enzyme inhibitor, 20a neutral
endopept%&%ﬁﬁ“ﬁ%?{%éfﬁﬁﬁ% %?%Iglg?él&gf,aa SIPRE m@%’ogo%?ggim Fgfza,sga 13-receptor
blocker, ahcabaktraddrgmpi@r&n&a@@u@lﬁﬁ;ﬁ&ﬁﬁ'a@mﬁeuéﬁhgaam@ahjm,(@M&ium channel
modmator@yﬂ?é%&?% FLRBPRIRe e UBIRREn AR AR BIIRUIRAIMAYSBEY aaibfepoent userul

for treating hyperterision, heart failure, vascular diseases related to diabetes or renal diseases 25such
as acute dragisibeicrnetaltdatalvaetbrenaiioprs adtingd aleggitmexaI3nREBNS BMITEPE¥8age and

admjigistrafign udlieRitenrHbsadeadseeiitiympB uRadisiROfyRigHBANGMEICTRE chaypiect of the

present invention also is in particular a pharmaceutical com,position which comprises an efficacious

dose of at R HEPBERMIITIrRRIHRES FRRIRARS Bl AN SRAGHRTSIPRRAE ptable salt thereof and/or

-a 30 physigiraisaidingsentablessrivels vlearueichemiandonsounmoss Kid esraniive Wigredients and a
pharmaceutically acceptable carrier, wherein the other active ingredients are useful for the treatment

of hyperte"’?ﬁ‘i‘iow; cardiac infarction, heart WO 2009/095162PCT/EP2009/000280 58 failure, vascular
diseases related to diabetes, end-organ damage such as cardiac insufficiency or kidney insufficiency,

rena}lsdise?ﬁgsaggsﬁr:%&g_ gclzjat?b%%ll?jr&{%egg %‘?Ithe formula Vii can then be oxidized under

standard conditions for the oxidation of aldehydes to carboxylic acids to give the
azaindole-3-carboxylic acids of the formula X, wherein the groups R*, R®®, Y', Y2 ¥°
and Y* and the number n are defined as in the compound of the formula | and
additionally functional grbups can be present in protected form or in the form of a

20  precursor group which is later converted into the final group. For exampie, the
oxidation can be performed with a permanganate such as potassium permanganate
in a mixture of water and an inert organic solvent, such as a ketone like acetone or
an ether like THF, at temperatures from about 10 °C to about 30 °C, for example at
room temperature, at about neutral pH values. Conveniently, the oxidation can also

25  be accomplished with a chlorite such as sodium chiorite in the presence of 2-
methylbui-2-ene in mixture of water and an inert organic solvent, such as an alcohol
like tert-butanol or an ether fike THF, at temperatures from about 10 °C to about
30 °C, for example at room temperature, at weakly acidic pH vatu‘es, for example in
the presence of a dihydrogenphosphate.

30



failure, restenosis or glaucoma, and wherein as examples of such other active ingredients angiotensin
converting enzyme inhibitors, angiotensin receptor 5antagonists, diuretics, endothelin receptor
antagonists, granthaliaigonverting enzyme inhibitors, neutral endopeptidasa iitoms;galcium
channel blockers, nitrates like isosorbiddinitrate, O-receptor blockers, al adrenoreceptor antagonists,
cannabinoid receptor antagonists, potassium chaggel modulators, thromboxane synthetase inhibitors
and anti-serotoninergic agents may be mentioned. 10 As vehicles and excipients, suitable organic and
inorganic substances can be used which do not react in an undesired manner with the compounds of
the formula I. Examples which n@y be mentioned are water, vegetable oilsQwvaxes, alcohols such as
ethanol, isopropapol, 1,;;9ﬁopan ioIHbenzyI alcohols or glygero| ﬁo‘lyols 1S9pofygthylene glycols,
polypropylene R/chis,\giycerol triacetate, gelatin, carboh;c%?a es,g\

and its salts such as m‘?agngf iuny\ stearate, taletamolin, petroleu\ﬁ\jelly/ or nmixtures thereof, for
example mixtures of W‘éqzé ith @i more organic solvents suchyAsmi ©f water with alcohols.
For oral and rectal use, in partfcular pharmaceutical forms such as, for 2Gexample, tablets, film-coated
tablets, sugar-coated tablets, gfdnules, hard and soft gelatin capsules, sHﬁ?)osit(m'es, solutions,
preferably oily, alcoholic,qQr, agueous solutions, syrups, juices or drops, furthermore suspensions or
emulsions, can be used. !)r parenteral use, for example by injection or infusion, in particular
pharmaceutical forms such as solutions, preferably aqueo lutions, cgn be used. 25For topical use,
in particular pharmaceutical forms such as ointments, crea pastes, lotjons, gels, sprays, foams,
aerosols, solutions or powders can be used. Further sy 8utjcakforms are, for example,
implants and patches and forms adapted to inhalation. Th pounds of the formula | and their
physiologically acceptable salts and_ physiologically accepmmvates af any of them can also be
30lyophilized and the obtained lyophjlizates used, for exanfplds for the praduction of injectable
compositions. In particular fé, topic lication, liposomal compositions are also suitable. As
examples %%pe of eXcipierts-gy addifives-wfich can be WO 2009/095162P& THEP2009/000280 59
contained in't armaceutical co itions and medicaments, IubriC@nts, pregervatives, thickeners,
stabilizers, disint grant/ting ag , agents for achieving a depot effect ffiers zgalts, for
example for influen‘é‘i"ng e-6SmitichbrBssurg, buffer gl{ft%tanc?és\f olor tsg d fl ﬁ5 substances
may be mentioned. 5 Thelpgharmgeeutical c:r%iﬁons ann@?nedi am@nts can S0 contain one or
more other active ingredi&nts and/or, for ex nple, one or motgavitamin u I the dosage of the
compounds of the fggmula | depends on the circiymgtances of the s@cific e{se and is adjusted by the
physician accordingto the l R R

XH X|
I

The carboxylic acid of the formula X can then be coupled under standard conditions
for the formation of an amide bond with a diazacycloalkane of the formula X to give a
5  compound of the formula XI. The groups R, R®®, R, Y', Y2, Y® and Y* and the
numbers n, p and g in the compounds of the formulae X and Xl are defined as in the
compounds of the formula 1 and additionally functionai groups can be presentin’
‘protected form or in the form of a precursor group which is later converted into the
final group. The compounds of the formula VI are defined as above. The group R
10 in the compounds of the formulae X and Xl can have the meanings of the group R"
in the compounds of the formula | with the exception of hydrogen, i.e. it can be (C+-
Ce)-alkyl-O-CO- or (C3-Cy)-cycloalkyl-CyHz-0-CO-, which groups protect the nitrogen
atom carrying R®® against a reaction with the compound of the formula IX, or R® can

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



10customary rules and procedures. It depends, for example, on the compound of the formula |
administered and its potency and duration of action, on the nature and severity of the individual
syndrome, oridex@mxosge, weight and the individual responsiveness of tleEnirtamosesimal to be
treated, on whether the treatment is acute or chronic or prophylactic, or on whether further
pharmaceutical active 15 compounds are adminiséred in addition to compound of the formula |I.
Normally, in the case of administration to an adult weighing about 75 kg, a dose of from about 0.1 mg
to about 100 mg per kg per day, preferably from about 1 mg to about 10 mg per kg per day (in each
case in mgaelaer bebedyowsighijve sufifieiereniplue chity thestoranidé Iadnhlmbtﬁﬂgg(dsln the form of a

o oA R OBTIREEL SR MISBhE g PESloh AP DR Atk T o

doses. The ad can a e carried out continuously, for example by Tontinuous injection or

infusion. Cepéhelibenav execeilzemibaiavesanehespdalae mwat/ﬁﬁbpybbyﬁé@@%@awrﬂdm&ﬁate upward
or dOW“WﬁFQJé%’EétBPé'&%WJQPs%ﬁa&Eé p%ﬁgéﬂﬁﬁéa@gﬁpla%m@%%%&%%oﬁ@mewd in human

medicine and veterinary medicine, the compounds of thé formula | can also be em ployed as an aid in

bloch%m|dﬁhIﬁbéﬁﬁg@f@rﬁeﬁl%&vﬁ%@éﬁﬁqﬁmw%@ﬂlé‘ﬁf%%‘#@p@ﬁﬁﬂﬁ%@’%%%ﬁﬁ%% in vitro

dlagnosesqg)tjhi@l@g&ﬂbﬁa@Bh%mar@hibtmﬁﬁémﬁysgra@ﬁdﬂdcﬂ bercamnangeaidae formula |
and their salts can also be used as 30|ntermed|ate§ for f-e:t)%a Pl e fo the p ara ion ﬁf further

pharmacel¥i EGaltiRm WIBRBsENenf @56 26981829 &g

examplesfbﬂlﬂlsﬁ&b&ﬁh%IWW%W@W&%AG@M&@MH@UW whtch can be isclated
B-OM-9-BBNB- meth 9 borabi ane D Mdlchloro ethan DMEdimet Iformamide
AR AR Ao
ce at% |‘5

DMSOd.mé’tRy?%%ﬁ?ox.dé‘ EAR Eptana m ST ouRgna reageh

10  example, the compound of the formula IX can be converted into an acid chloride by
treatment with thiony! chioride, oxalyl chloride or (1-chloro-2-methyl-propenyl)-
dimethylamine, into a reactive ester, or into a mixed anhydride by treatment with an
atky! chioroformate like ethyl chloroformate or isobutyl chioroformate, or it can be
activated with a reagent such as propanephosphonic anhydride, an N,N'-

15 carbonyldiazole like N,N'-carbonyldiimidazole (CDi), a carbodiimide like N,N'-
diisopropylcarbediimide (DIC), N, N'-dicyclohexylcarbodiimide (DCC) or N-ethyl-N'-(3-

| dimethylaminopropyljcarbodiimide hydrochloride (EDC), a carbodiimide together with
an additive like 1-hydroxybenzotriazole (HOBT) or .‘I~hydroxy-?-azabenzotriazoie
(HOAT), a uronium-based coupling reagent like O-(7-azabenzotriazol-1-yl}-N,N,N',N'-

20 tetramethyluronium hexafluorophosphate (HATU), O-(benzotriazol-1-yi}-N,N,N",N'-
tetramethyluronium hexafluorophosphate (HBTU) or O-
(cyano(ethoxycarbonyl)methyleneamino)—N,N,N',N'ntetramethyluronium
tetraflucroborate (TOTU), or a phosphonium-based coupiing feag'ent like
(benzotriazol-1-yloxy)tris(dimethylamino)phosphonium hexafiuorophosphate (BOP),

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

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

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



NMMNI-methyl-morpholine NMPN-methyl-pyrrolidin-2-one '
15S-PHOS2-dicyclohexylphosphino-2',6-dimethoxy-1,11-biphenyl TFAtrifluoroacetic acid
THFtetrahydmiveaspMybsn compounds containing a basic group were purlfEtEr2qepapeasive high
20pressure liquid chromatography (I-PLC) on reversed phase (RP) column material and, as
customary, the eluent was a gradient mixture of wiger 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 anothe peas@boaryf arslitaivid bage tsuabautdrtiery ariakelite diaibidamithe, case of a compound

containing tw. ' or, i ecified.in the | ings of the
examples% ém)dr?gﬁ é%%ﬂ%%ﬁ#thfé%@&“ﬁ%ﬁ%ﬁ gggl#? %g@%ﬁ?ﬁ%‘%&%ﬁ%@fé& of the examples.
This applisspeardinghf tascampibahdelahior basete g seditmtarematt 413a%siERid addition salt
such as a&%%@%?%@é%%%&%@%%ﬂsﬁ%@'d 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
exarfiple, and which is not specified in the names in the headings of the examples WO

3009/99_51ﬁ8f%§t1é458@@9|:9{;9&T9?§h @f@ﬁ@ﬂ&rﬁ@?@ﬁp@@%@i% wﬁ%uahiﬁhrmmd @mggicatedcinlthe
escription of the examples. The particulars of the preparative met & s. Column:
‘Waters AP EDINEA 6BRRAY p?ﬁ.t}ﬁ(;\?ﬁrﬁﬁ%%%ﬁ?% &dﬂﬁillua&t :%ater +0.1
% TFA. GradiéntyTeam YO%nA thOOUntbéesA% And HaRGIR:Suitipo s tzhfnactdsizadion of the
compounds The prepared compoypds were in general characterized b ectroscopi a and
chromato@?zgp% aﬁ%ﬁ%ﬁaﬁﬁﬂ%&%@&&&% fﬁﬂ@ej%m—lfh{ ?gtggﬁi%ﬂn%%s@%ﬁ%% min) which
wertOobtagnaupbycaneipesbentily ticatd¢ROCHNS ahiartiaddmtida (REMSRrgTear whistbds magnetic
resonance (L KARLARACHR, ta'5Rs Sl o braiRed - MY BorRsslray WeIRd RaRfden ol S00 MH2

and in D as solvent. In the characterization, the chemical shift 8 (in ppm), the number of
hydrogenXitbindefinethesintisiemnpeuidg ef tae deumbacdl angublc! o sasrethe §ipw At 15double

triplet, q: GrARSHIB RN BIRIGEBRmigaa) & hesnsakg@recaakyl the §fsup X2 is hydrogen,

and the reaction of the compounds of the formulae Xi and Xil is a nucleophilic

15 substitution reaction. in such case, as appiiés in general fo all starting compounds
and intermediates in the synthesis of the compounds of the formula | including the

 compounds of the formulae X, X and Xil, for example, the said compounds of the

formula XII in which X? is hydrogen can also be employed in the form of a salt.
Likewise, all products obtained in the course of the synthesis of the compéunds of

20  the formula I, including the final compounds of the formula |, can be obtained in the
form of a salt. Examples of suitable salts of the compounds pf the formula XlI, which
can also be prepared in situ, are alkaline metal salts such as sodium salts and
potassium salts and salts combrising an inert ammonium cation such as quaternary
ammoniurn salts. The reaction of a compound of the formula Xll, wherein Ais O, S or

25  N({(C4-C4)-alkyl) and X%is hydrogen, with a compound of the formula Xl is usually
carried out in a solvent, for example an inert aprotic solvent such as an amide like
DMF or NMP, or DMSO, or a mixture of solvents, in the presence of a base such as
an alcoholate like sodium ethoxide or potassium tert-butoxide, a hydride like sodium
hydride or potassium hydride, or an amide like sodium amide or lithium

30 diisopropylamide, at elevated temperatures from about 80 °C to about 180 °C,
Advantageously, the reaction can be carried out in a microwave reactor. In case the
group A in the compound of the formula XIi is C(R%),, the reaction of the compounds



characterization, in general the mass number (m/z) of the peak of the molecular ion (M, e.g. M+) or of
a related ion such as the ion M+1 (e.g. M+1+; protonated molecular.ion M+W) or the ion M-17 (e.g.
M-17+; protomatesemesecular ion minus H20), which was formed depend®GrdiPibeeiasation method
used, is given. Generally, the 20ionization method was electrospray ionization (ESI). The particulars of
the LC/MS methods used were as follows. Metho#7LC1 Column: YMC J'sphere H80, 33x2.1 mm, 4
pm; flow: 1.3 ml/min; eluent A: ACN + 250.05 % TFA, eluent B: water + 0.05 % TEA; gradient: from 5
A)A+95%Bto95 A A +5% B within 2.5 min, then 95 % A + 5 % B for 0.5 min; MS ionization
method: BSthé/fethuadeCP Eotintodwe theptmmp¢180; GBN®: fomnwia oithigiEnembinl/min; eluent A:

ACN + 300 086 FF, Shiet B alel s QORIATEA- Gl N AL SR B 95 A A+ 5 A

B within f min min; MS ionization method: ESE+ W

2009/095@@29@%9&@@9‘@0@2@@%2%@@ mc@mﬁwiwwg@%&ﬁym@ §3x2.1 mm, 4 pm;

flow: 1.3 mliala, iy Egadﬁﬁd\hesteoa%/ Ryip1inaeklonleBt Bigiatink Grbibi e arisligradient:
from5AA+95%Bto % A + 5 % B within 2.5 min, then9 %A+5ABfor05m|n MS ionization

5 methodXES thereermpLtsh Eerrrmulact QE)‘F%F?@E)@FIS@%%? fh%;ﬂ'%hoﬂf‘m 1.0 ml/min; - -

eluent A: AN oBIRIM E5rEBhd IRO2%-BgAneredieribieyaicta’s Alrodané, Brto o 8p A*rb % B 10
within 2.0 min, then 95 % A +5 A B fg{ 0.4 mlg, ,then 96 % A + ztg; ithin 0.0 m|n MS ionization
method: 8 Q‘M’;Hﬂﬁﬁq_?féhe formula X then being a borab:cycio 1%onan 9-yl group.

With respect to the compound of the formula XIl which is actually employed in the
reaction in case. A is C(R%)2, the group X? in the compound of the formula XiI can also

10 be regarded to be halogen such as chiorine or bromine, and this compound of the
formula X!l is then converted in situ by treatment with zinc into the respective
organozinc comhpound or into an organoboron compouhd. The reaction of an
organozinc compound of the formula XII with the compound of the formula Xl is
generally carried out in an inert aprotic solvent such as a hydrocarbon like hexane,

15  benzene or foluene, an ether like THF or dioxane, or an amide like DMF or NMP, or a
mixture of solvents, at temperatures from about 0 °C to about 120 °C, favorably in the
presence of a transition metal catalyst, such as in the presence of a palladium
compound like palladium(ll) acefate, tris(dibenzylideneacetone)dipaliadium(0) or
bis(dEbenzytidenéaceione)'paEiadium(O) together with a phosphine figand like 2-

20 dicyclohexylphosphino-2'6'-dimethoxy-1,1-biphenyl, for example, and additionally an
alkoxyborane derivative like B»methoxy~9-borabicyclo[3.3.1]nonane, or in the
presence of a nickel compound like nickel acetYIacetonate; in the reaction of an
organchoron compound of the formuia XII with the compound of the formula Xl
generally a base such as tribasic potassium phosphété, for example, is added.

25 |
in another method for the preparation of a compound of the formula XUl from a
compound of the formula XI and a compound of the formuta XIi wherein A is C(R™,,
the compound of the formula X! is first converted into the respective organolithium
compound which comprises a lithium atom instead of the chiorine atom in the 2-

30  position, for example by reaction with an alkyllithium compound such as n- |
butyllithium, and this intermediary organolithium compound is then reacted in a

substitution reaction with a compound of the formula Xl wherein the group X’isa



Column: '(MC J'sphere H80, 33x2.1 mm, 4 pm; flow: 1.3 ml/min; eluent A: ACN + 15 0.05 % TFA;
eluent B: water + 0.05 % TEA, gradient: 5 % A + 95 % B for 0.5 min, then to 95 % A + 5 % B within 3.0
min, then 95 %Wofead09618 for 0.5 min; MS ionization method: ESI+ Methopdi@®20@0ha0n: YMC
J'sphere H80, 33x2.1 mm, 4 pm; flow: 1.0 ml/min; eluent A: ACN + 0.05 % TFA; eluent B: water + 0.05
% TFA; gradient: 2 % A + 98 A B for 1 min, then ta®5 % A + 5 % B within 4 min, then 95 % A+5 % B
for 1.25 min; MS ionization method: ESI+ 25 Method LC7 Column: '(MC Pack Pro C18 RS, 33x2.1
mm, 4 pm; flow: 1.0 ml/min; eluent A: ACN + 0.1 % TFA, eluent B: water + 0.1 % TFA; gradient: from
5% A + 95%6iEopsh Bty Aubbiitet Bolatieiavihd groupenttadhdiogenYerbhtoti Enthidd&ionization

method: ESI+ 30 Methad LC8 Column: Waters XBri X : flow: 1.0 ml/min;
lcom A HERH ISR RT S A S s Ul R B o o 0.3 min, 63
then to 9WérixendsUifBryivkin BReniestienydtysmethanmesuifiongiemier, MS ionization method: ESI+
Method L Y : . e Of :&.%gym'lgwpgﬁd\: ACN + 0.05
% TFA,; eﬁﬁﬁ?ﬁ%ateﬁ%%@ﬂ%ﬁ@eﬁéé% A +é§5?1€/o 1Ig}gor 0.5 min, t%en t095%A+5%B
withifi 3.0aubsetieenbalbylatiorsaye BEBERIY SASIRIDISHzafdnam SPIRICESMe IbIVERIRIA_C 10

Column: kg C130H e MsYard Bt fi¥eheldNEMEth SRR THAGNIbEAB 8 J Fitghaast B: water +
0.05 % TFA; gradient from 7 % A + 93 % B to 95 % A + 5 % B within 1.2 min, then 95 % A + 5 % B for

0.2 min; MS\YSRtEAIGARRAIAIHIGsSTem BRRLtHE0 (€12 2561HAR: Waters XBridge C18, 33x2.1 mm, 4
pm; flow: 1.0 ml/min; eluent A: ACN + 0.1 % TFA, eluent B: water + 0.08 % TFA, gradient: from 3 % A

ST B 1000 L 40 Y05 it 3.5 i) 098 9% B MBS U S gnzaton

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

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

20  groups can be present in protected form or in the form of a precursor gfoup. Besides
in the final step of the synthesis of a compound of the formula I, protective groups
can be removed, and precuréor 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

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

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

with triflucroacetic acid, acy! protective groups which protect hydroxy groups and



Example 1 [1-Phenyl-2-(2-methyl-phenoxy)-1H-pyrrolo[3,2-b]pyridin-3-yll-piperazin-1-ylmethanone 25
WO 2009/095162PC T/EP2009/000280 64 Step 1: 1-Phenyl-1H-pyrrolo[3,2-b]pyridine To a mixture of
4-azaindole §g@fgeassBmmol), copper(l) iodide (290 mg, 1.53 mmol), 8HyHEERYNINBERe (221 mg,
1.53 mmol) and potassium carbonate (1.55 g, 11.2 mmol) in DMSO (24 ml) was added iodobenzene
(2.25 ml, 11.2 mmol). The 5reaction mixture was 4%rred at 130 C for 3 h. The mixture was then cooled
to room temperature and 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
evaporateghimsgrogshutethe fessucé eSiensrand Broides auyva prijaincande fie ared I PY g er560 mg of

the title compo Cl , = : i :

1-Phenylgfﬁqdﬁg%gﬂﬁl&)r%%éﬁ@éﬁ%ﬁoﬁ%@ﬂ@%&gﬁ wf@ go?ﬁﬁgnagfl%i%ﬁmg (3.14 mmol) of the

compounbuésteprcnylaietivatines GFRmipasconaseNEsdnNg ik Y GHe AWOBRISYRASIAE20 min

bromine ‘i?gr%ﬁtﬁ‘é” E}E\BQléHQ%ﬁBﬁ‘%ﬁ%&%@Bﬁ%mW%Mﬂﬂé@e@a\fﬂaem,saturated
e |

sodium hydrogencarbonate solution unt eé)H value was about 6.5 to 7, and,.then EA was added.

The 8rgamibirlyeambke Qepuestdy tepmedey B&Fﬁhﬁ%ﬂ%@?fﬁféﬁegéﬁiﬂ@%ﬁégﬁwmﬁer reduced

pressure.gEhgesmiingrin/igavas shissebrerdd mpib areltd whbhpallndiisoovesetviatechirarbon (668 mg,
628 mmol, 10 %) was added, and the 20reaction mixture was h éjro t%r.}%tegit@ Poarrqu%gﬁ Joom
temperat @@ WePiGRIAWHE RYHEAAEIRIOR PLRY 'SAC %ﬂtgﬁha%/ Elovent uhder

nt'was remove
reduced pIRSSYEM BN DS Ghity airthe cordetitd tmozpbarernioe/ YISy pseihddabayyhie/z = 211 25Step
3: 2-Ch|oro-_]clé§he%r¥-ll-$-&grr?lo 3,2-blpyridine-3-carbaldehyde A solution of DMF (1.36 ml) in DCM
(3.5 ml) Wi S aRyO RYEhired under argon. Within 15 min phosphorus oxychloride (1.32 ml,
14.2enmol) was added and the mixture was stirred for 30 min at 0 C. The compound of step 2 (660

mg, 3.14 (gl disSQNeELIN DGR AL AREHANIEINS (34 plof e maloisstian added 300 the

cooled solution. Thé reaction mixture was stirred at room temperature overqﬁiﬁht. The mixture was

slowly potrassiomaimmpbiusetiens areur-crRWbRFRTES mENFREReYads BRS EmE B er was
separated, qried QVAHS D RiHiIe: XlieEbther compounds occurring in the synthesis of

the compounds of the formula I. For example, a hydroxy group in a compound of the
15  formula | or XJiI can be etherified or esterified or reacted with an isocyanate to give a
carbamate under standard conditions. Etherifications of hydroxy groups can
favorably be performed by alkylaticn with the respective halogen compound, in
particular a bromide or iodide, in the presence of a base such an alkali metal
carbonate like potassium carbonate or cesium carbonate in an inertt solvent such as
20  an amide like DMF or NMP or a ketone like acetone or butan-2-one, or with the
respective alcohol under the conditions of the Mits’ﬁnobu reaction in the presence of
an azodicarboxylate like diethyl azodicarboxylate or diisopropy! azodicarboxylate and
a phosphine like triphenylphosphine or tributylphosphine in an inert aprotic solvent
such as an ether like THF or dioxane (cf. O. Mitsunobu, Synthesis (1981}, 1). An
25 amino group in a compound of the formula | or XIll can be modified under standard
conditions for alkytation, for example by reaction with a halogen compound or by
reductive amination of a carbonyl compound, or for acylation or sulfonylation, for
example by reaction with an activated carboxylic acid or a carboxylic acid derivate
like an acid chioride or anhydride or a sulfonic acid chioride. A carboxylic acid group
30 in a compound of the formula | or X1l 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



WO 2009/095162PCT/EP2009/000280 65 and evaporated under reduced pressure. The resulting
solid was dissolved in DCM (10 ml) and phosphorus oxychloride (1.32 ml, 14.1 mmol) and heated to
100 C for 2 hwhfiesspoeling, the mixture was slowly poured into 300 ml office/@nchafi@es few minutes
DCM was added. The organic layer was separated, dried over sodium 5sulfate, filtered and
evaporated under reduced pressure. Column chrgmatography on silica gel (EA/HEP) gave 508 mg of
the title compound. LC/MS (method LC4): m/z = 257 Step 4:
2-Chloro-1-phenyl-1H-pyrrolo[3,2-blpyridine-3-carboxylic acid 10The compound of step 3 (508 mg,
1.98 mmeiivasutis s reditmriabwantl i bE addiZaettykDbutede (Eetlydangea solution of

sodium chlorite (1.07 g, 11.9 mmal) and spdj ihydr sp 9 mol) in water
(10 ml) wBEREEESP rﬁgeerr@g&qrig%q#?(tapeav% Egs?l(ﬁég ra?ﬂr%%%?@ﬁﬁ ?ﬁ%’rgi%r%%ré%égmixture was
diluted withenatpioagdgxires shwitiufi\ofTthe trganiz X eande didpiotediedatidmxidizetfate, filtered

and e SpUL R SIOLEH YINER SR RESEUIBIRANE EH10 OISR U ggmpound

© 4-(2& hlostandang epnditiens teaibis, 2-blpnaméde-carbony1)-piperazine-1- 20carboxylic 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 0-(cyano(ethoxycarbonyOmethyleneamino)- N,N,N',N'-tetramethyluronium

tetrafluorJbG IEFBEMWhHighgtURH 58, Infedweerhindiie soissspidbePYBEIR®SRbBrature for 30 min.

tert-Butyl dspipsinaiaeeasiomiate! (326 arpbeldticramoinandhnizaddamnsansbiieerastion mixture
was stirred overnight. The mixture was quenched with Watﬁg and extri\((;ted VM!}%}E@F The qrganic layer

was sepaf3RiaPiRaSsisRd rh Tt drtiodug a8 PR ar§ BB RS , SUBFdium
sulfege, fillarpd’andrexeiny atedmpranesidtiesvasulaiticavity siboangelickroniaeoigrampiin PEA (70 to 95

YO)HER). 30 gl S SOTP LR SRS SRS Kr iR Sagiip8 s s g = 441 €6
formula XII, it is also possible to introduce first the moiety -A-R*® and then the
diazacycloalkane moiety by reacting a compound of the formula IX or a protected
form thereof such as an ester with a compound of the formula XIl and, optionally after

15  deprotection, reacting the obtained compound of the formula X1V with a compound of
the formula X to give a compound of the formula Xt which can finally be converted
into the d.esired compound of 'the formula |, for example by removing the protective
group R® in the case of the preparation of a compound of the formula | in which R™
in the compound of the formula | is hydrogen.

20



Step 6: 441-Pheny1-2-(2-methyl-phenoxy)-1H-pyrrolo[3,2-b]pyridine-3-carbonyl]-
piperazine-1-carboxylic acid tert-butyl ester To a solution of 2-methylphenol (36.8 mg, 133 pmol) in
NMP (2 ml) was addessgadium hydride (15.0 mg, 375 pmol, 60 % dispersi@Taeminsaisil), and the
5suspension was stirred at room temperature under argon for 20 min. After the addition of 50.0 mg
(213 pmol) of the compound of step 5, the reactiogymixture was stirred for 2 h at 140 C in a microwave
reactor. The mixture was quenched with water and extracted with EA. The title compound was purified
by silica gel chromatography (EA (70 to 95 %)/HEP) and directly used in the next step. 10LC/MS
(method LC4): m/z =513 Step 7:

2 .
[1-Pheny1-2-(gdmetgylépheno - py)lgroléisQ%—bjpyrigrjn-s-y}j@iperaz K -ld{_t[nethanone A solution of
“%in D

the compoutidl df-siep (12 ml) and TFA (3 I) wag'sfirred at ¥5room temperature for 2 h. The
solvents were evapbratgf aril the resulting-solig-was puriﬁég by arative HPLC. The fractions
containing the title ¢ n '8 comb;med and lyophilizedybv ~TRe title compound was

obtained in the form of therf " N20
[1-pheny1-2-(2-methyl-phqza%?xy)-lH-pyrrolo[3,2-b}pyridin-3-y|]-pipeﬁfin-l-ylmethanone
bis(trifluoroacetic acid ? It) as a white solid. Yield: 26.5 mg. 20LC/MS (method LC1): m/z = 412.18; Rt
= 1.06 min 1H-NMR: 5 (ppm) = 2.18(s, 3H), 2.98 (brg, H), 3.60 (br d, 4HY"¥01-7.04 (m, 1H),
7.10-7.11 (m, 2H), 7.19(d, 1H), 7.28 (g, 1H), 7.50-7}& 1H), 7.56-7.61 (m, 4H), 7.67 (d, 1H), 8.46
(dd, 1H), 8.75 (br s, 2H) 25 Example 2
(2-Benzy1-1-phenyl-1H-pyrrolo[3,2-b|pyridin-3-Q)|+p|pera‘kml—ﬂ?ﬁwethaﬂone e
2009/095162PCT/EP2009/000280 67 Step 1: j}g}/
4-(2-Benzyl-1-phenyl-1H-pyrrolo[3,2-b]pyridine-3-cafh@nyl)-piperazine-1- carboxylic acid tert-butyl
ester 5To a solution of palladium(ll) acetate (1.27 m& 565 pmol) ¥d S-PHOS (4.64 mg, 11.3 pmol) in
DIVIF (1.5 ml) was added potassium phosphate (71.9 mg, 339 pmol), the %)mpound of example 1,
step 5 (49.8 mg, 113 pmol) and B-benzy1-9- borabicyclo[3.3.1]nonane pl, 226 pmol, 0.5 M in
THF). The reaction mixture was heated to 100 C for 1 h, and th ium hydroxide solution
was added. The 10mixture was extracted Witl\j&gﬁ th; prgdnic layerwas s gff dried over sodium

sulfate, filtered and evaporated. The residue a gel cHrgirfatography (EA (75 to 99
%)/HEP). 56.0 mg of the title compeadre-were obtain Q'YdL MS\{method ):m/z=49715
R R
N A

XHi

The groups A, R%, R*, R* Y', Y2 Y and Y* and the number n in the compounds of
the formuia XIV are defined as in the compounds of the formula | and additionally
5 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 XIl, and
10  the carboxylic acid group in the compound of the formula XIV can thus aiso be
present in protected form and is deprotected before reacting the compounds of the
formulae X and XIV. The compounds of the formulae IX, X, Xil and Xlil are defined
~ as above. All explanations given above with respect fo the reaction of the compounds
of the formula XI with the compounds of the formula XlII, and the reaction of the

15  compounds of the formula IX with the compounds of the formula X, apply



Step 2: (2-Benzyl-1-phenyl-1H-pyrrolo[3,2-blpyridin-3-y1)-piperazin-1-yl-methanone From the
compound of step 1 (56.0 mg, 113 pmol), the title compound was prepared analogously as described
in example lygtepedoangrobtained in the form of the (2- PCT/EP2009/000280
benzyl-1-phenyl-1H-pyrrolo[3,2-b]pyridin-3-y1)-piperazin-1-yl-methanone 20bis(trifluoroacetic acid
salt). Yield: 35.7 mg. LC/MS (method LC1): m/z =5396.20; Rt = 1.05 min 1H-NMR: 6 (ppm) = 3.11 (br
d, 4H), 3,60 (br s, 2H), 3.83 (br s, 2I-1), 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) 25 Example 3
WO 200948983 saifintiz F2 0RO/080R80 &F8ne compounds of the formula IX with the
[2-(2-Methyl-benzy])-1-phepy1-1H-pyrrolo]3,2-blpyridin-3-y11-pi in-1-yl; 5Step 1:

- o- 2 MEPBRO B P T HA KL HOIGLS 2B e o e A boxyt acid
tert-buty! astethe sowtionedLaf bt ytitendy XN cbdpadivetp4Tpl2Tormxanols, iteHF) was added
dropwise at-78 C to a.solution of B-OM-9- X | ! n oling bath
was remo%gnd,agﬁa ﬁ%ﬁr%i?(mlrgeevé% gt%r%dg aﬁté\%ééﬁ.}ﬁog%é%nper t?@%%r&gg%ﬁ?ﬁ@&%eg r%rlf)aowas added,
followed B§ivhihe canbouyiit sfoskgropie it asteprallysmuvaiied intorTeR Pimdrivatiyadétate (2.55 mg,

11.3 pmo @%&aﬁ’ﬁ SR SH UL omBA WhnidBLLeRRIGNBGEH B MERRBRIEH M 19 C with stirring

for 3.5 h. After cooling, the mixture was diluted with water and extracted with EA. The organic layer
was sepaf@eeodnd Pbihe sl % drihe pesers ] 2 Hassss ANEHRP MBuced pressure. The
residue was purified by silica gel chromatography (EA/HEP). The fractions containing the title

compound were combined and evaporated _to#ive 38 m oftqp

e title compound. LC/MS (method LC4):
ks e i g e oy M i SR ke o il
meth@nong Frdnadheecmpartiddifcsie mio(38 . Aldetydd &f pnedhrindaivél cympmiind vastprepared
analogously as descriped in exam , Step_7, and obtained in f f -
methyl-be fﬁ'i':}slh%n f%—rpb@ﬁgg[é?t\)! p?/r?(ﬁ)lﬁ}-%gy@pfﬁi{ig"zfg?%ﬁ-ér?e\?hﬁ%éid%ﬁg(triﬂuoroacetic
acid salt).grieip:i26h2 ngnpaUiviS{inetiotriu@Li\Nihes axidizad Rt give@ocerirpound of the :
' formula XIV, and the latter compound then reacted with a compound of the formula X

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

15
1 AL XLA\ 1 ]
(R4G)ﬁ\;\i?:Y H Rzo (Réo)n‘\“\:zf-Y H
N~ Cl X | NT A L,
. Fi? % _.FEQSO R
Vil l XV
O
0, \2=Y! OH
I — vo /o
YN A
i \Rzo
R30
XV

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



WO 2009/095162PCT/EP2009/000280 69 1H-NMR: S (ppm) = 1.94 (s, 3H), 3.05 (br s, 4H), 3.56 (br s,
2H), 3.74 (br s, 2H), 4.15 (br s, 21-1), 6.83(d, 1H), 6.96-7.05(m, 3H), 7.24 (q, 1H), 7.32-7.34(m, 21-1),

7.47 (d, 1H), o Sdgopdiny 3H), 8.49 (dd, 1H), 8.77 (br s, 2H) 5 Example 4¢1/Ep2009/000280
[2-(3-Fluoro-2-methyl-benzy1)-1-phenyl-1H-pyrrolo[3,2-b]pyridin-3-y11-piperazin-lI-ylmethanone
10Step 1: 4-[2-(3-Fluoro-2-methyl-benzy1)-1-phegygl-1H-pyrrolo[3,2-bjpyridine-3-
carbonyl]-piperazine-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 pl, 5.67 pmol). The

mixture was heatad inieR talesdprelex:withrateridern/dian heermefasiranssiagestin an 15ice
bath and.a solution of 3-fluoro-2-methyl-benzylbromide (23.0 mg, 2@27 ol).in dr TI—(\I‘E (Z<OO pl) was
added sloWiighsareniatensqamshiedinie ‘i’é%fé]ﬂi@fai‘@ f!" r?é’rﬁﬁﬁgﬂﬂ!? %ﬂ% iFPJH‘ﬁ)(a& fof'3 h. The
s Mo i Deane) Tha PSS St i o0 tereratore ot 30 min. Them DVIF (4 ml)
.13 mmol, 1 M in hexane). The mixture was stjrred at room te u m
was adddg2skenIBiiea B 8%%;5)51{%\%{ r&]et?n & {hﬁe?%rg‘%?é)gig‘?’ﬁ{gﬁ tf%%%rna%%?%%ﬁagéium(ll)
aggt%tef (ﬁéﬁﬁﬁ@ﬁump%mmﬂw&m (Be3dxiglian of pmectprimpevretscabihenferoralavdl sﬂ rred at
1 or. 3.5 h. After coaling, .the.mixture ith: ith EA. The
organic Ia{%%ﬁlggrggﬁgpgtseéjft r?efcci’ over S{%@éﬁ#\fﬁé&é&?ﬁ#g %ﬁ@rﬁg Zegp%gﬂ%wtﬂl%reduced

pressure cbhepresidsefihs founifidal Yy RBbHRsntamgeipids of §iefamyg &laeditRecompound. LC/MS
(method %x& 'tﬂ%zo? tﬁ%gco\m o%RQ%’Q%%M@W@Q%@%M@%@ the formula XIV,

[2-(3-Fluoro-Z2-methyl-benzyI)-1-phenyl-1H-pyrrolo[3,2-13]pyridin-3-y1]- piperazin-1-yl-methanone
From the resiassively of Btsp forazamplg, Sepyidripnel e 2dspdaritRshi8Bared 5analogously as

desggibed, i AMBEF 195598 @B K AR GRS HVEMiTbeS fBffdAr(Sd with sodium chiorite in
fluoro-2-methyl-benzy1)-1-phenyl-1 H-pyrrolo[3,2-b]pyridin-3- H%Beraa%igl-ylmet anon
bistffuof6RESAEALTR ShymPIBMD bR M ARG TS T2 3 502 RTXTS 8 min

water and an organic solvent as outlined above.

All reactions carried out in the preparation of the compounds of the formula | are

15  known per se and can be carried out in manner familiar to a person skilled in the art
by or analogously to procedures which are described in the standard literature, for
example in Houben-Weyl, Methods of Organic Chemistry, Thieme; or Organic
Reactions, John Wiley & Sons; or R. C. Larock, Comprehensive Organic
Transformations: A Guide to Functional Group Preparations, 2. ed. (1899), John

20  Wiley & Sons, and the references quoted therein.

The starting compounds and building blocks for the synthesis of the compounds of
the formula | are commercially avaitable or can be prepared according to procedurés
described in the literature or analogously to such procedures. As examples of articles

25  in which syntheses and reactions of 4-azaindoles, 5-azaindoles, 8-azaindoles and 7-
azaindoles are described, L. N, Yakhontov, Russ. Chem. Rev. 37 (1968), 551, L. N.
Yakhontov et al., Russ. Chem. Rev. 49 (1980), 428; F. Popowycz et al., Tetrahedron
63 (2067), 8689; and F. Popowycz et al., Tetrahedron 63 (2007}, 1031; may be
mentioned. For example, azaindoles of the formuia Il can conveniently be prepared

.30 from suitably substituted pyridines as starting materials, such as nitro-substituted

| pyridines or amino-substituted pyridines. In nitro-substituted pyridines which carry a

methyl group in an adjacent position, the 5~membered ring of the az_aindoie ring can



1H-NMR: 8 (ppm) = 1.85 (s, 3H), 3.10 (br s, 4H), 3.59 (br s, 2H), 3.76 (br s, 2H), 4.21 10(s, 2H), 6.69
(d, 1H), 6.92 (t, 1H), 7.00 (q, 1H), 7.25 (g, 1H), 7.31-7.33 (m, 2H), 7.48 (d, 1H), 7.51-7.53 (m, 3H), 8.50

(dd, 1H), 8.82y®5dhoAbbs2Example 5 PCT/EP2009/000280
[2-(5-Fluoro-2-methyl-phenoxy)-1-pheny1-1H-pyrrolo[3,2-b]pyridin-3-y11-piperazin-1-yl- 15methanone

Step 1: 442-(5-Fluoro-2-methyl-phenoxy)-1-phenyk-1H-pyrrolo[3,2-b]pyridine-3-
20carbonyll-piperazine-1-carboxylic acid tert-butyl ester From the compound of example 1, step 5,
(50.0 mg, 113 pmol) and 5-fluoro-2- methylphenol, the crude title compound was prepared

analogously @erflesEiemdnaxemaleremianf dmeHsiorAik) atuzos BRLive/Sich
2009/095162PCT/EP2009/000280 71 S}W oD 2 VEISECh 8s

[2-(5- Fluﬁ@@-ﬁmnﬁh@mﬁwfﬂdﬂ%ﬁ?fﬁfrfﬂﬁﬂ xR riaamiAg-msEIa0%-9"yI-methanone
The title qmp@uas&aﬁa%ar:e@ﬁrstérfrrymttmruﬁa@m@mmffsmampmmuw agerscribed in

example 7, and q[m the fo of the 5 qu
5phenoxj§‘§-‘ﬂ& ﬁyf‘c‘l rl?i% §%%ﬁp§/ &S n plper Z|n- - ﬁmé‘l%gﬁ%%e gls?trifluoroacetic acid
salt) mleldaswmmmmﬁmlamo [miﬂze:CéSG Qamtreammmqﬂa anIHalig/mRid (ppm) = 2.13

(s, 3H), 3044 %h%s‘;dg;%% él?n M?{;%%%% %1'*)3 A UHb R (WQQ& 384aK1H).

7.50-7.54 m '108.47 (dd, 1H), 8.81 (br s, 2H) Example 6
[2-(3- Fludrb&mrfmaqujm!n@tym AriegyCh %Mo@&(@%ﬁﬁﬁsi}w&pgﬂaﬁ?ﬁ@”ﬁﬁ@thénone 15
Step 1. 4@%365@9{%'52 S8y -PheN Qs Db iled HyPirRIs[SaA-BiRdiN B8 Sonverted into

carbony1]-piperazine-1-carboxylic acid tert-butyl ester
4-azaindoles and 6-azaindoles of the formula Il by reaction with vinyimagnesium

10 bromide as described in Zhang et al., J. Org. Chem. 67 (2002), 2345. Amino-
substituted pyridines which carry a halogen atom such as chlorine, bromine or iodine
in an adjacent position, can be reacted with trimethylsilylacetylene in the presence of
a palladium catalyst such as bis{triphenyiphosphine)palladium(ll) chioride and a
copper compound such as copper(l) iodide to give 1-(amino-substituted pyridyl)-3-

15 trimethyisilyl-acetylenes which are then cyclized to azaindoles, as described in
Mazéas et al., Heterocycles 50 (1999), 1065; and Song et al., Chem Soc. Rev. 36
(2007), 1120, for example. As another example of procedures for the preparation of
starting compounds and building blocks, the processes for the preparation of
substituted phenols described in US 2006/0160786 and in Organikum, 12. ed., VEB

20  Deutscher Verlag der Wissenschaften, Berlin (1973), 588, may be mentioned,
according to which compounds of the formula XIi 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-8-methyi-phenol or 3,5-diflucrc-2-methyl-phenol, for example.

25  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 1, TIf, IV, V, VI, VI, ViIll, 1X, X, X, Xil, Xili, XIV and
XV, wherein A, R, R®, R® R%* R® X' X% Y', Y2 Y% Y* n, p and q are defined as
above, in any of their sterecisomeric forms or a mixture of stereoisomeric forms in

30  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



20From 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 = {33 Aasxieh 3. [2-(3-Fluoro-2-methyl-phenoxy)-1-phenyl-1H-pysiplokdeshiiyridin-3-y1)-
piperazin-1-yl-methanone WO 20091095162PCT1EP20091000280 72 The title compound was
prepared from the crude compound of step 1 anaiggously as described in example 1, step 7, and
obtained in the form of the _
[2-(3-fluoro-2-methylphenoxy)-1-phenyl-1H-pyrrolo[3,2-b]pyridin-3-yli-piperazin-1-yl-methanone

bis(rifluofgaetici g avadpbh ARG Mane GIM B UARASHLC A Bla TG dtlaad AL min
- IHNMR S (ppm) = 2.09 (s, 3H), 3.02 (br d, 4H), 3.63 (br d, 411), 6.95 (t, 1H), 7.00 (d, 1H), 7.13 (q,
1H), 7.285(651@91)9%@,@."7\/9@*(% 38 N7PBEIoUR' (he zprﬁje%egccg)%tﬁf@a?q HIS2P9 (br s, 2H) 10
|[52X<(312m£||e i?:tegmedi?]tels cﬁsclosed herﬁin. Ilndependently thereof whether they are disciosed as
-(2-Fluorg-6-methyl-phenoxy)-1-phenyl-1H-pyrrolo[3,2-blpyridin-3-y11-piperazin-1-ylmethanone 15
Stop 1+ 430105 PRIBNBU B AR AR5 el T St SIS T e on Dol
carbenyl)thipferaz inictle darb @otipacidsend inthestam df ibeirtbelisoenpbiiredspleifmspleid, step 5,
(30.0 mg, 68 pmol) and.2-flupro-6; methylphgnol, the. tif] r analogousl|
as descrigésc? I?%SE é?(g(r?r!\tb(fg alf?ysipe%hg%@hﬁgﬁ(fﬁéﬁ%%{ﬁ%%%ré\'fzdczﬂg§§ E{t@ﬁ\%ﬁaﬁ@w ’ -
[2-(2-FlucapyGsfieginyl-phenoxy)-1-phenyl-1H-pyrrolo[3,2-b]pyridin-3-yl)- piperazin-1-yl-methanone
25The 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- WO
2009/0951 62 POTRRROD9fdhe Jgumuta | inhibit the enzyme renin as can be demonstrated in

10 the pharmacological tests described below and in other pharmacological tests which
are known to a person skilled in the art, for example in in vitro tests in which the
inhibition of human renin is determined, or in animal models in which the
antinypertensive activity and other effects are determined in vivo. The compounds of
the formula | are suitable for the treatment of hypertension including pulmonary

15 hypertension, for example, and other disorders of the cardiovascular system and
heart diseases, such as heart failure, cardiac infarction, angina pectoris, cardiac
insufficiency, cardiac failure, cardiac hypertrophy, cardiac fibrosis, vascular
hypertrophy, left ventricular dysfunction, iﬁ particular left ventricular dysfunction after
myocardial infarction, endothelial dysfunction, ischemic and obstructive peripheral

20  circulation disorders and restenosis including restenosis post-angioplasty, for

- example, for the treatment of renal diseases such as renal fibrosis, renal ischemia,
renal failure and kidney insufficiency, for example, and for the treatment df other
diseases, for example diabetes complications, such as nephropathy and retinopathy,
cerebral afflictions, such as cerebral hemorrhage, glaucoma, and end-organ damage.

25  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 néed of such a prophylaxis or

30  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



phenoxy)-l—phenyl-lH-pyrrolo[3,2-b]pyridin-3-yl]-piperazin-l-yl-methanone bis(trifluoroacetic acid salt).
Yield: 6.1 mg. LC/MS (method LC4): m/z = 431.1; Rt = 0.934 min 1H-NMR (500 MHz, CDCI3): 8 (ppm)

= 2.16 (s, 31ykp Abdbiss, 4H), 3.70 (br s, 4H), 56.79 (d, 1H), 6.90 (t, 1HpcEEB2(a0/ddohse’ .40 (g, 1H),
7.46 (dd, 2H), 7.56-7.61 (m, 3H), 7.83 (d, 1H), 8.58 (d, 1H), 9.90 (br s, 2H) Example 8 ‘
[2-(3-Fluoro-2-methyl-benzy1)-5-methoxy-1-phenyk 1H-pyrrolo[3,2-b]pyridin-3-y11-
10piperazin-1-yl-methanone - Step 1: 5-Methoxy-1-phenyl-1H-pyrrolo[3,2-b]pyridine 15The title
compound was prepared from 5-methoxy-1H-pyrrolo[3,2-b]pyridine (1.59 g, 10.7 mmol; cf. D. Mathes

et al., HetgariRiRSHOkEAR o AED rBPAlRaIIEH, BRedentubeRbBiciampiatinesiemd.. Yield: 1.83g.
LC/MS (method LC4): m/z = 225 20S '

ep 2: .
5-Methox9—@ﬁff’é?ﬁﬂ-‘if§-%mﬂ%+@fd§ﬁ£%@3§%?ﬁ?r%‘?rﬂ?%%t%gtﬁﬁe%ﬁm&nﬁasﬁ%%eﬁ%pared from the
compoundersteed. (héQrgaifrednomndibeanatoganslycas betcibactie esasmpimd jistpdhidield: 2.30g.
LC/MS (method LC4): m/z = 241 WO 2009/095162PCT/EP2009/000280 74 The title compound was
prepared fifcthe compound of step 2 (790 mg, 3.29 mmol) analogously as described in example 1,
step 8. Yield: 820 mg. LC/MS (method LC4): m/z = 287 5Step 4:

2-Chloro-3y el Iax¥i kR0 e HolRVIEI Y RAHIP IS SRR s¥ie Adifle satts and

physioidgically acceptable solvates thereof can therefore be used in animals, in
particular in mammais and specifically in humans, as a pharmaceutical or
medicament on their own, in mixtures with one another or in the form of

10  pharmaceutical compositions. A subject of the present invention also are the
compounds of the formuta | and their physiologically acceptable salts and
physiologically acceptable solvates thereof for use as a pharmaceutical, as well as
pharmaceutical compositions and medicaments which comprise an efficacious dose
of at least one compound of the formula | and/or a physiologically acceptable salt

15  thereof and/or a physiologically acceptable solvate of any of them as an active
ingredient and a pharmaceutically acceptable carrier, i.e. one or more
pharmaceutically innocuous vehicles and/or excipients. A subject of the present
invention furthermore are the compounds of the formuia | and their physiologically
acceptable salts and physiologically acceptable solvates thereof for use in the

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

25  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 freatment of the
diseases mentioned above or below, which comprise administering an efficacious
amount of at least one compound of the formula | or a physiclogically acceptable salt
thereof or a physiologically acceptabie solvate of any of them to a human or an

30  animal which is in need thereof. The compounds of the formula | and pharmaceutical
composition and medicaments comprising them can be administered enteraliy, for
example by oral, buccal, sublingual or rectal administration, parenterally, for example



The title compound was prepared from the compound of step 3 (920 mg, 3.21 mmol) analogously as
described in example 1, step 4, except that the reaction mixture was stirred at 100 C for 2 h. Yield:

1.09g. LC/M§(mepitistiee4): m/z = 303 10 Step 5 PCT/EP2009/000280
4-(2-Chloro-5-methoxy-1-phenyl1-1H-pyrrolo[3,2-blpyridine-3-carbonyl)- piperazine-1-carboxylic acid
tert-butyl ester The title compound was prepared £pm the compound of step 4 (658 mg, 3.53 mmol)
analogously as described in example 1, step 5. Yield: 1.12 g. 15 LC/MS (method LC4): m/z = 471 Step
6: 4-[2-(3-Fluoro-2-methyl-benzy1)-5-methoxy-1-phenyl-1H-pyrrolo[3,2-

blpyrld'”%?16%%&9'%@&0@0&1&&@@%@%@&% Pjxtiester infudibe, dilegempiiend was

prepared from the compound of step 5 21 20analogously as described in example 4,
Do VRE LTI RHST, Aot i O S M aks anedanmar T3 EESRER!

[2-(3-Fluasgr-zhmethyl {aeasyllabdeivisyatigheny1-1H-pyrrolo[3,2-b]pyridin-3-
yl]-piperazin-1-yl-methanone 25The compound of step 6 (23 mg, 41.2 pmol) was reacted analogously
as described in example 1, step 7. Dissolution of the obtained solid in a small quantity of MOH,
addifion Gftieydhachiaceudicia (@b lioddyaph inesticarmarinagicoydndgde IsInvenédhe title compound

in the form ?mﬂ}%[cfé@af 5%& dﬁ;\%‘{}}’%PSUFMé Hﬁp XN%I ght of compounds of the

phenyl- 1I—?pyrr pyridi plpera one dihydrochloride. 30LC/MS (method
LC3): m/dormaR. z@nmbttmasmm:mmg@gmwmmmmmw NMR: 8 (ppm) =

1.84 (s, 3D LD SnARS $iR & thd A dPadith hifedfertol SR BdBI(d, 1H), 6.91
(t, 1H), 7.00 (q, 1H), 7.28-7.30 (m, 2H), 73{5*(? 1H), 7.49-7.52 (m, 3H), 9.04 brs 2I—fJ)5ExampIe9

[2-3- F|ud%@ﬁam%mtﬁ9&ﬁ&gkf ehﬁlp&ﬁiamﬂa[‘y S95RRIAR-80 any
PiPGAZINgt HHamaOPRarmaceutical compositions and medicaments is in general about 0.2

mg to about 1000 mg, preferably about 0.2 mg to about 500 mg, particularly
preferably about 1 mg to about 300 mg, per unit dose. The production of the
pharmaceutical compositions and medicaments can be carried out in a manner _
known per se. For this, the compounds of the formula | and/or their physiologically
15  acceptable salts and/or physiologically acceptable solvates thereof are mixed |
together with one or more solid or liquid vehicles and/or excipients, if desired also in
combination with one or more other active ingredients such as, for example, an
angiotensin converting enzyme inhibitor, an angiotensin receptor antagonist, a
diuretic, an endothelin receptor antagonist, an endothelin converting enzyme inhibitor,
20  aneutral endopeptidase inhibitor, a calcium channel blocker, a nitrate like
isosorbiddinitrate, a p-receptor blocker, an a1 adrenoreceptor antagonist, a
_cannabinoid receptor antagonist, a potassiurh channet modulator, a thromboxane
synthetase inhibitor, an anti-serotoninergic agent, or another agent useful for treating
hypertension, heart failufe, vascular diseases related to diabetes or renal diseases
25  such as acute or ¢hronic renal failure, for example, and are brought into a suitabie
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
30 physiclogically acceptable solvate of any of them and one or more other active
ingrediénts and a phammaceutically acceptable carrier, wherein the other active
ingredients are useful for the treatment of hypertehsion, cardiac infarction, heart



10 A solution of boron tribromide (537 pl, 537 pmol, 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 pmol) in DCM (2 m1). The cooling bath
was removedygnghihgsmbxture was stirred at room temperature overnightpdherningtanezaas again
cooled to -78 C and boron tribromide 15(3.58 ml, 3.58 mmol, 1 M in DCM) was slowly added. The
cooling bath was removed, and the mixture was s§gred 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

ammoniasgMON{dcaite didsdaGabicthe drbisted, nlitlovgarv@siisaglyeddh assaatiaiantity of MOH,
T A s oty bl e Mo MR LRI NE Y g of the e

[2-(3- ﬂuo@ﬂ@n@a@m@bsmﬁ)gﬁahy:dmayah@mwémusmummgd@wmmmyapﬁve

piperazin-1 nethanone dih drochlor de LC 4 t=1.17 min WO
2009/095 ERRTb550 Y5 T m Wﬁﬁqﬁé&%éf B %Dﬁl 84 (s, 3H), 2.98 (br
s, 4H), 4.Q4ttaR1ibisodieréticd HindoeTe(a, I’BHQPBJQ@F(taQMISVSO&r@P‘@HDn'P@'l\l@rBBQ(ﬁf‘@'m‘? 7.50-7.53
(m, 3H), 9 gg_garéc‘my? gFéﬁH%%fpﬁ?ase inhibitors, calcium channel blockers, nitrates like

[2-(5- Fluoro enox enyl-1H-pyrrolo[3,2-c]pyridin-3-yg-piperazin-I- ylmethanone 10
Step 1: 14§dm1jaﬁdk}mﬁm’ﬂmlﬁf$2%§t§yrwm€% 2inBARBIESCRIRRIGRE PSS RAIBDIMRIOI), copper(l)

ol (253,010,132 DO 15, P AENRCBURRYR A 6 hd el and potassim

phosphate |oxane (24 ml) was added iodobenzene (739 pl, 156.60 mmol). The
reaction mmb@mw@ma@@www%mmswrhﬁ(m?@m@%en cooled to room temperature,
filteged through silica gel, and the silica gel washed with EA. The combined filtrates was evaporated

under reduced pressure, and the resulting solid was purified by preparative HPLC. The fractions
containind\h¥eiNdesoRRg &W@Fé Mﬁ%‘f‘eafgﬁa‘%%f%%\/%ﬁﬂ %%Sﬁjci%% usgd c/vis

(method LgidhmizrodRact in an undesired manner with the compounds of the formula |.
Examples which may be mentioned are water, vegetable oils, waxes,'alcohois such
as efhanoi, isopropanol, 1,2-propanediol, henzyl alcohols or giycerol, polyots,

15  polyethylene giycols, polypropylene glycols, glycerol triacetate, gelatin,
carbohy'drates such as lactose or starch, stearic acid and its salts such as
magnesium stearate, taic, 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 particutar pharmaceutical forms such as, for

20  example, tablets, film-coated tablets, sugar-coated tablets, granules, hard and soft
gelatin capsules, suppositories, solutions, preferably oily, alcoholic or aqueous
solutions, syrups, juices or drdps, furthermore suspensions or emulsions, can be
used. For parenteral use, for exafnp[e by injection or infusion, in particular

. pharmaceutical forms such as solutions, preferably agueous solutions, can be used.

25 For topical use, in particu!ar'pharmaceuticai 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

30  lyophilized and the obtained lyophilizates used, for exampie, for the production of
injectable compdsiﬁons. In particularfof topicai' application, liposomal compositions
are also suitable. As examples of types of excipients or additives which can be



Step 2: 1-Phenyl-1,3-dihydro-pyrrolo[3,2-clpyridin-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. 25LC/MS
(method LO4Y §Wdaa7e83:k, WO 2009/095162PCT/EP2009/000280 77 StepSi/Ep2005/00028¢
2-Chloro-1-phenyl-1H-pyrrolo[3,2-c]pyridine-3-carbaldehyde The title compound was prepared from
the crude compound of step 2 analogously as deggribed in example 1, step 3. Yield: 480 mg. 5 LC/MS
(method LC4): m/z = 257 Step 4: 2-Chloro-1-phenyl-1H-pyrrolo[3,2-c]pyridine-3-carboxylic acid The
title compound was prepared from the compound of step 3 (480 mg, 1.87 mmol) analogously as

described i @¥aBRlethe PRArhcREcRBRI RBHIBESEBAIAMMINER MRS tiTwehats 00 C for 90 min.
Yield: 1.14g. LC/MS (method LC4). 273 St '

m/z. = Step 5: .

4-(2-Chl RER PR MBS RRRERS S0 i ISTLBRORSY WP ARETHS BB R acia tert bury
estelr 15 z?ﬁawigg:@ragggﬂaﬁya@ @mfmimsfr@mtmm@mpiwfaf stiyeAgagmgpstetionmol)
analogously as described in example 1, step, 5. Yield: 32 / ; =
Step o ATEH B RIS RURRUR S SRS S T o ety e R B érlofie.= 444
20ca@boripHepjpemaivedical bomyisicidtemnd oty tizsteTeciteatzmmsotaio aps prepired from the
compound, of ste%[gE \% (‘1!|1 Z$§n Zaz}?_%%al Qg( ﬁwgf%-gérgﬁmg}gmﬁgalogously as described in

. Yield: .

4]
example 9 s?ég mg method LC4): m/z = 531 25 Step 7:
[2-(5-Fluoro-2-methyl-phenoxy)-1-phenyl-1H-pyrrolo[3,2-c]pyridin-3-yllpiperazin-1-yl-methanone The

compoung.ofsiep (A3 927 2RANNURIEA A 1NRMS Bk SFdlpEhed i example L Step 7
Dissolution of the obtained Solid in a small quantity of MOH, 30addition of hydro hlorict%cid (0.1 ™M)
e

and lyopHiifeaimsiancamrfiihisresiiceasg anthis agi-stat RIURE RhyRCBMFAFUNg o
g%a%:g:%ﬁgﬁ@yhﬁé@ﬂﬁ&ﬁrécﬂﬁﬁm&ﬂf&%‘;ﬁ@i@@,ﬁﬁé&hﬁfﬂm,&w ltpépesaiothylemthanone
formula | administered and its potency and duration of action, on the nature and
severity of the individual syndrome, on the sex, age, weight and the individual
responsiveness of the human or animal to be treated, on whether the treatment is
acute or chronic or prophylactic, or on whether further pharmaceutical active
15 compounds are administered in addition to compound of the formula 1. Normally, in
the case of administration to an adult weighing about 75 kg, a dose of from about 0.1
mg to about 100 mg per kg per day, preferably from about 1 mg to about 10 mg per
kg per day (in each case in mg per kg of body weight), is sufficient. The daily dose
can be administered in the form of a single dose or divided into a number of
20 individual doses, for example two, three or four individual doses. The administration
can also be carried out continuousty, for example by continuous injection or infusion.
Depending on the circumstances of the specific case, it *m'ay be neceéSary to deviate

upward or downward from the indicated dosages.

25 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

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

substances.



WO 2009/095162PCT/EP2009/000280 78 LC/MS (method LC3): m/z = 430.18; Rt = 0.93 min
1H-NMR (400 MHz, DMSO0-105): 8 (ppm) = 2.14 (s, 3H), 3.01 (br s, 4H), 3.70 (br s, 4H), 6.92 (dt, 1H),
7.12 (dd, 1%(%2%69%9511%9, 7.57-7.72 (m, 6H), 8.54 (d, 1H), 9.32 (s, 11-1) o QAR Subiy® Example
11 (2-Benzyl-1-phenyl-1H-pyrrolo[3,2-c]pyridin-3-y1)-piperazin-1-yl-methanone 10 Step 1:
4-(2-Benzyl-1-phenyl-1H-pyrrolo[3,2-c]pyridine-3;carbonyl)-piperazine-1- carboxylic acid tert-butyl
ester From the compound of example 10, step 5,% 9.8 mg, 113 pmol), the title compound was
prepared analogously as described in example 2, step 1. Yield: 37 mg. 15 LC/MS (method LC4): m/z =
497 Stepﬁ.ie(géﬁ%&p- é;mg@é]iwgf@ygm%[%gﬁg@%i_din-3-y1)-piperazin-l-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-

20benzy drpbaBaydnkH-pyrrolo[3,2-c]pyridin-3-y1)-piperazin-1-yl-methanone bis(trifluoroacetic acid
salt). Yield: 10.9 mg. LC/MS (method LC1): m/z = 396.20; Rt = 1.07 min 1H-NMR: 8 (ppm) = 3.72
(brs, 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, 8H), 84K (d, 1H), 8.91 (g&tahidi.33 (s, 251H) WO 2009/095162PCT/EP2009/000280 79

Exampleénzo%zgzmg\g%hyl-bergyn]iA—%—&k\lﬁg}gld‘%lgi—&}/é[gﬂg[g_,%-%%ggin-3-y1]-piperazin-l-yl-methanone 5

DCM dichloromethane
DMF dimethylformamide
DMSO dimethyl sulfoxide
10 EA ethyl acetate
HEP n-heptane
MOH methanol
NMM N-methyl-morpholine
NMP N-methyl-pyrrolidin-2-one
15  S-PHOS 2-dicyclohexylphosphino-2',6'-dimethoxy-1,1-biphenyl
TFA trifluoroacetic acid
THE - tetrahydrofuran |

When compounds containing a basic group were purified by preparative high

20  pressure liguid chromatography (HPLC) on reversed phase (RP) column material
and, as customary, the eluent was a gradient mixture of water and acetonitrile
containing triflucroacetic 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 ftrifluoroacetic acid, whose amount can

25  vary and can be up to about two equivatents 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

30  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 héadtngs of the examples



Step 1: 442-(2-Methyl-benzy1)-1-phenyl-1H-pyrrolo[3,2-c]pyridine-3-carbony1]-
piperazine-1-carboxylic acid tert-butyl ester From the compound of example 101 step 5, (49.8 mg, 113
prnol), the ti was prepared analogously as described in exa%’ ield: 44 mg.
10 LC/MS (ﬁﬁ%ﬁb‘ﬁ%ﬂ%@ miz = 511 Step 2: iR 6B 2s]
[2-(2-Methyl-benzyl)-1-pheny1-1H-pyrrolo[3,2-c]%)ﬁridin-B-yll-piperazin-l-ylmethanone From the
compound of step 1 (44.0 mg, 86.2 pmol), the title compound was prepared 15analogously as
described in example 1, step 7, and obtained in the form of the [2-(2-

methyl-bepadar e e wiraldlia FRIde: Bihpibsiad i dpelhaene ifgruoroaceti
acid salt). Yield: 17.7 mg. LC/MS (method LC1): m/z = 410.21; Rt = 1.08 mi 1H-NMR: 8 (ppm)
= 1.92 (seaMnriess (be partipuidrse{ibe poepamtiveIPHP reethodiwere 8 fellowsz 6@lummBH), 7.40 (br

S, 2H), 7 AR thddikis’ feord- BB N 38kN08 Al %h‘&ﬁ&@:_@m fiAdin) B @i N Example 13
[2-(2-ChIoro-64luoro-benzgé%)—l—phenyl-lH-pyrrolo 3,2-clpyridin-3-y1Fpiperazin-1-y1- 25 methanone

WO 200878851 65 et P Sobdrobiodeb aiatterem 10 % A+ 90 % Bfo 30 % A+ 10 % B

442 42-Clkgipr 6 dlweirp-benzy1)-1-phenyl-1H-pyrrolo[3,2-c]pyridine-3-
carbonyll-piperazine-1-carboxylic acid tert-butyl ester 5From the compound of example 10, step 5,
(49.8 mg, 113 pmol), the title compound was prepared analogously as described in example 4, step 1.
Yield: 26 OmguraEévishiore tfdtld Cahpands550 Step 2:

[2-(2-Chlgro-6-fluoro-benzy1)-1-phenyl-1H-pyrrolo[3.2-clpyridini3-y11- 10piperazin:1-yl-methanone
From the cgn%%a%eé)fcgt%y %u&%. mge, lﬁﬂi)%r%gtl)l ,ﬁfg%%}é[%%dm%o%%c\%%%%%%g% éﬁg?ogously as
describeghrosmatogiaphicdaier iamaidistimanansisedoiia (M fheafzd(BIPLC retention times (Rt;

chlggp-6-flurg ReRER W@ RetyiheH P eRIBlR SR RA DR A ddmathgpone
bis(trifluoroacetic acid salt). Yield: 2.7 mg. 15LC/MS (method LC4): m/z = 449.10; Rt = 0.865 min
(LC/MS), and/or nuclear magnetic resonance {NMR) spectra. Unless specified
otherwise, 'H-NMR spectra were recorded at 500 MHz and in DMSO-Dg as solvent.
in the NMR characterization, the chemical shift & (in ppm), the number of hydrogen
atoms and the multiplicity (s: singlet, d:.doubie’s, dd: double doublet, t: triplet, dt:
15 double triplet, q: quartet, m: multiplet; br: broad} of the peaks are given. in the MS
characterization, in general the mass number (m/z) of the peak of the molecular ion
(M, e.g. M") or of a related ion such as the ion M+1 (e.g. M+17; protonated molecular
ion M+H") or the ion M-17 {e.g. M-17"; protonated molecular ion minus H2O), which
was formed depending on the ionization method used, is given. Generally, the
20  ionization method was electrospray ionization (ESi). The particulars of the LC/MS

methods used were as follows.,

Method LC1
Column: YMC J'sphere H80, 33x2.1 mm, 4 um; flow: 1.3 mi/min; eluent A: ACN +

25 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 HB80, 33x2.1 mm, 4 pm; flow: 1.0 ml/min; eluent A: ACN +

30  0.05 % TFA; eluent B: water + 0.05 % TFA; gradient from 5% A+ 85 % Bto 985 % A
+5 % B within 3.4 min, then 95 % A + 5 % B for 1.0 min; MS ionization method: ESI"



11-1-NMR (400 MHz, MOH-D4): 8 (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 (cl, 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 (b % 21 (br s, 1H) 20 Example 14
[2-(3-Fluoro- -mgtelé| ff/?—%ézyl)-l-phenyl-lH-pyrrolo[3,2-c]pyridin-3-y11—p}i?§gflg§|2r?9f{{§/?ﬁ%ethanone e

2009/095162PCT/EP2009/000280 81 Step 1: 8
4-[2-(3-FIuoro-2-methyl-benzyl)-l—phenyl-lH-pyrrglo[3,2-c]pyridine-S-
carbonylFpiperazine-1-carboxylic acid tert-butyl ester 5From the compound of example 10, step 5, (97
mg, 220 @mﬁ\% th& itle compound was prepared analogously as described in example 4, step 1. Yield:
30 mg. L method LC4): m/z = 529 Step 2:

[2-(3-FluSaummcYigChispherelHie 33x2 My disi@2ileysy Adiiyip1eiurrazifGN Emethanone
The compeyangl gf3eP 25:/:8M B3 eMeY Was fsariedanalpdatsy femeserbed gsexample 1,

step 7. Dissolution of the obtained solid in a small quantity of MOH, addition of hydrochloric acid (0.1
M) and N Sfdh bR Miliided por HRNIIIng dué SofmBoahd » s iiimiepiEation
[2-(3fluoksitrgaethglzbenzyl)-1-pheny1-1H- 15pyrrolo[3,2-clpyridin-3-y1]-piperazin-1-yl-methanone
dihydrochloride LC/MS (method LC1): m/z = 428.20; Rt = 1.04 min 1H-NMR: 8, (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, bthedb460 (m, 3H), 8.47 (d, 1H), 9.43 (s, 1H) 20 Example 15

[2-(5-Flu -2-m_%§p‘2e oxg-%[é%-%@o- h flé-l%-p rr,glé%% Eﬁ rdin-3-y1)= A. X
piperazin%rﬁymﬁ'e 0 3&% / 1&9%?'/ B> O‘gfb '0218 i St ACN;
eluent B: water + 0.05 % TFA,; gradient: from4 % A+ 96 % Bto 85 % A+ 5% B
10 within 2.0 min, then 85 % A + 5 % B for 0.4 min, then to 96 % A + 4 % B within 0.05

min; MS ionization method: ESI*

Method LC5

Column: YMC J'sphere H80, 33x2.1 mm, 4 um; flow: 1.3 mi/min; eluent A: ACN +
15 0.05 % TFA; eluent B: water + 0.05 % TFA, gradient: 5 % A + 95 % B for 0.5 min,

then to 95 % A + 5 % B within 3.0 min, then 95 % A + 5 % B for 0.5 min; MS

ionization method: ESI*

Method LC6B

20  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
10 95 % A + 5 % B within 4 min, then 95 % A + 5 % B for 1.25 min; MS ionization
method: ESI*

25  Method LC7 _
Column: YMC Pack Pro C18 RS, 33x2.1 mm, 4 pm; flow: 1.0 mi/min; eluent A: ACN
+ 0.1 % TFA; eluent B: water + 0.1 % TFA, gradient: from 5> % A+ 95 % Bio 85 % A
+ 5 % B within 2.5 min, then 95 % A + 5 % B for 0.5 min; MS ionization method: ESI

30 Method LC8B
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,



Step 1: 1-(4-Fluoro-phenyl)-1H-pyrrolo[3,2-c]pyridine  The title compound was prepared from
5-azaindole (1.00 g, 8.47 mmol) and 1-fluoro- 54-iodobenzene analogously as described in example 1,
step 1. Yield; 1 23 LC/MS (method LC4): m/z = 213 Step 2:

1-(4-Fluoro-p i %lﬁ?s\i &lhydro pyrrolo[3,2-clpyridin-2-one  The title co"r%%%%“ 9\//\?aogﬁﬁ?epared from
the compound of step 1(1.23 g, 5.79 mmol) 10aré%logously as described in example 1, step 2. Yield:
1.27g9. LC/MS (method LC4): rn/z = 229 Step 3: ' '
2-Chloro-1-(4-fluoro-phenyl)-1H-pyrrolo[3,2-c]pyridine-3-carbaldehyde  The title compound was

gtreeggre 21%”% rBL'Plfrli\/lng f ot %]% [ﬁ&. é?}rsg/o%)\l_ﬁirg/alggtg%l)é% ﬁieﬁ%lbed in example 1,

2- Chlorom(z!aﬂonrmgﬂh@dyﬁsih pyrrolo[3 2-cipyridine-3-carboxylic acid The crude title compound was
prepared from the compound of step 3 (278 mg, 1.01 20mmol) 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: Met@ldieA -(4-fluoro-pheny1)-1H-pyrrolo[3,2-c]pyridine-3-carbony1]-
25piperagipgrhica R IigREieb Rk ke stennyVP  #RORKIPSLE 2RI RRRGV/A0AZE B3 The title

compound was e ared from the crude compoun fstep 4 analogously as described in example 1,
step 5 Yib yeluent B: water + 0.05 % TFA; gradient: 5 % A+ 95 % B for 0.5 min,

then to 95 % A + 5 % B within 3.0 min, then 85 % A + 5 % B for 0.5 min; MS

ionization method: ESI

10  Method LC10
Column: Luna C18, 10x2 mm, 3 um; flow: 1.1 mi/min; eluent A: ACN + 0.05 % TFA;
eluent B: water + 0.05 % TFA; gradient. from 7 % A+83 % Bto 95 % A+5%B
within 1.2 min, then 95 % A + 5 % B for 0.2 min; MS ionization method: ESI”

15  Method LC11
Column: Waters XBridge C18, 33x2.1 mm, 4 um; fiow: 1.0 ml/min; elvent A: ACN +
0.1 % TFA; eluent B: water + 0.08 % TFA, gradient: from3 % A+ 37 % Btc 60 % A
+ 40 % B within 3.5 min, then to 98 % A + 2 % B within 1.5 min; MS ionization
method: ESI

20
Example 1
[1-Phenyi-2-(2-methyl-phenoxy)-1H-pyrrolo]3,2-blpyridin-3-yl]-piperazin-1-yl-
methanone

25



LC/MS (method LC4): m/z = 459 5Step 6: _
442-(5-Fluoro-2-methyl-phenoxy)-1-(4-fluoro-pheny1)-1H-pyrrolo[3,2-

c]pyridine-3- -pjperazine-1-carboxylic acid tert-butyl ester The cr ' nd was
prepared from r?g%grﬁ%&gund of step 5 (50.0 mg, 109 umol) and 5-f|uoro-ggr%%%%@ggrjanalogously

as described in example 1, step 6. LC/MS (methqd, L04): m/z = 549 10 Step 7:
[2-(5-Fluoro-2-methyl-phenoxy)-1-(4-fluoro-phenyl)-1H-pyrrolo[3,2-c]pyridin-3-
yl]-piperazin-1-yl-methanone The title compound was prepared from the crude compound of step 6

analogo desgribed.jn, ¢ } £ and obtained in the form of the [2-(5-fluoro-2-methyl-
15phenﬁgﬁﬁ(ﬁﬁgﬁ?s&p}@%ﬁﬁ%ﬂ%g,g%%-c pyridin-3-yll-piperazin-1-yl-methanone
bis(trifluofGer MRS 4FzFiRAPID 613291 g, 1@ ArBwibtreaner(l) iedide-(298 18, Rt331.10 min

1H-NMR/ = bl , J 1H), 7.26(t,
10,700 10 BT ARG8T TR 2080 B0 ) B 101

: 9(d, , 9.04 (
heny1-2-{2-mEtMAhIAENARD-(4-Bhrersh asldss Ifabengriridrafimt Jiregihd B8 wo
200%%&3@%&@“@&%%@?&?&%& St fbr%;ﬁWij@Hb&Mf@L@% awé}%yf%di@@ Muﬂf}e compound
was prepared from 6-azaindole (1.00.g, 8.47 mm n as described in example 10, step 1.
Yield: 1.283‘@L%;‘Rﬁ§"(fi§tﬁ%’tt%‘4‘)‘. %{m@w&%@f %’:"8%]8 %R Water) and EA were
1-Phenykddadlinyerorganiolyeswhpy sdpaiiate washed twice with brine, dried over sodium

sulfate, filtered and evaporated under reduced pressure. Column chromatography on
silica gel (EA/HEP) gave 560 mg of the title compound.

10 LC/MS (method LC4). m/z = 185

Step 2: 1-Phenyl-1,3-dihydro-pyrrolof3,2-b]pyridin-2-one
To a stirred solution of 610 mg (3.14 mmol) of the compound of step 1 in teri-butanol
{23 ml) and water (23 mi) was added dropwise within 20 min bromine (876 pl, 13.2
15 mmol}. Subsequently, the reaction 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. The resulting solid was dissolved in ethanol (45
ml), palladium on activated carbon (668 mg, 628 mmol, 10 %) was added, and the
20  reaction mixture was hydrogenated (6 bar Hy) at room temperature overnight. The
mixture was fiitered over celite and the solvent was removed under reduced pressure
to give 660 mg of the crude title compound. |
LC/MS (method LC4): m/z = 211

25  Step 3; 2-Chloro-1-phenyl-1H-pyrrolof3,2-blpyridine-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 oxychioride (1.32 mi, 14.1 mmof) 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 pif, 10.7 mmol}, was then added

30 to the cooled solution. The reaction mixture was stirred at room temperature
overnight. The mixture was sloWIy poured into 300 mi of ice, and after a few minutes
DCM was added. The organic layer was separated, dried over sodium sulfate, filtered



The crude title compound was prepared from the compound of step 1 (400 mg, 2.06 mmol)
analogously as described in example 1, step 2. 10 LC/MS (method L04): m/z = 211 Step 3:

'2-Chloro-1- -1H-pyrrolo[2,3-c]pyridine-3-carbaldehyde The title cog}p@ M pared from
the crude cci%%%ﬁ%&%&%ep 2 analogously as described in example 1, step 3. Yied%@%}%&mg. 15

LC/MS (method LC4): m/z = 257 Step 4: 2-Ch|org;51-pheny1-11-1-pyrro|o[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 20stirred at 100 C

for 2 h. Yield: . M7= - ; ;
4-(2-Ch|§§)‘?ﬁ%%ge#ﬁ?i’ %%ﬁ)%%%]%}%%%%/;?a%ﬁ%%l s %’p"é'r%%“fﬁgi’-s O el tert-buty
ester 25 Cﬂlﬁ’em'ﬂ@'@@mb@%nfwwa§pV§b5}@éiederﬁ¥H@1céﬁabéﬁﬁ'@’bﬁﬁ‘ébﬂa@ﬁ%&&% [5i03))

analogoysiy As desariBeshid AxameRds SISRID pbisic 135 M MEAMRLrpinasdGHem/z = 441
Step 6: 4-[1-Pher§%-2-(2-meth I-phenoxy)-1H-pyrrolo[2,3-c]pyridine-3-carbonyl]-

: y , . y1]-
30pipera?IiietescRBkirs Add9drTHeAreanis Ve YR56881HSH CEFIRPONRIF88B5B0 85 The title

POWH)OU%.%M@, mt%m&ﬁamféb&sﬁfgm RiRiesdpé3BoCBlmpuedmasiogasisiyors described
1 vt : “Viold . : _
g\lgxgrgt%ﬁieé ag%émnéipg%ré\ll%ag% né%rfet[?%rgﬁg%yn%o%n\é{eld 27 mg. LC/MS (method LC4): m/z

[1-Phenylc2m2-tresthybphergxynyz H 3iyTrolo[2,3-clpyridin-3-y11-piperazin-1-ylmethanone The title
compound was prepared from the compound of step 6 (27.0 mg, 52.7 pmol) analogously as described
in example 1, step 7, and obtained in the form of the [1-

10phenyBgs(R4i2BinlgshehpreiHHdyprslole 3-21bimtiairs L piperdinacid-methanone

bis{gifluorpacelit RS g Atk ekt MY, UIMAKDFNeY disddivadim thdhiarzh ©28-afHmin
and 2-methyl-2-butene (5 ml), and a solution of sodium chiorite (1.07 g, 11.9 mmol)
and sodium dihydrogenphosphate (850 mg, 7.92 mmol) in water (10 mi)} was added.
The reaction 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

15  sulfate, filtered and the solvent was removed under reduced pressure to give 474 mg

of the crude fitle 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-
20  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 ui, 4.35 mmol) was added O-(cyano(ethoxycarbonyi)methyteneamino)—
N, N, N' N'-tetramethyluronium tetrafluoroborate (627 mg, 1.81 mmol), and the mixture
was stirred at room temperature for 30 min. tert-Butyl 1-piperazinecarboxylate (356
25  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, fillered and evaporated. The residue was purified by silica gel
chromatography (EA (70 to 85 %)HEP). 380 mg of the title compound were obtained.
30  LC/MS (method LC4). miz = 441 '



1H-NMR: 5 (ppm) = 2.21 (s, 311), 2.96 (br s, 4H), 7.11-7.19 (m, 2H), 7.23 (d, 1H), 7.27 (d, 1H),
7.61-7.64 (m, 1H), 7.66-7.70 (m, 2H), 7.73-7.76 (m, 2H), 8.05 (d, 1H), 8.46 (d, 151H), 8.88 (br s, 3H)
Example 17 (2-Benz 1-1-pheny1-1H-pyrrolo[2,3-c]pyridin-3-y1)-piperazin-%-%ggi%%%%%z 20 Step 1:

4-(2-Benzyl- 9p7f?ggr’1/y -]fﬁ-pyrrolo[z,3-0]pyridine-3-carbony1)-piperazine-f- carboxylic acid tert-butyl

ester The crude title compound was prepared frgom the compound of example 16, step 5, 25(50.0
mg, 113 pmol) analogously as described in exampte 2, step 1. Yield: 105 mg. LC/MS (method LC4):
m/z = 497 86 Step 2: (2-Benzyl-1-phenyl-1H-pyrrolo[2,3-c]pyridin-3-y1)-piperazin-1-yl-methanone

The title §(gerr{1)pé)_utﬂ 1%?S£§a%§§nﬁfr%r&%§n ec%?%%gagir (ﬁ:”%l}%{ﬁ;é(%ﬁp% esTeN é%%%rr%%lgiﬁpalogously as

described ii"exam e
5benzylﬁwmyﬁ-lmnmp@id]mmmﬂﬂyepiperazin-l-yl-methanone bis(trifluoroacetic acid
salt). Yield) 23 J idr4 M@gﬂgﬁgﬂgsﬁ%@‘j&@g@ OB mi) whs MM 8 (ppm) = 2.90

(br s, 2H), 321 (br s, 2H), 4.25 :87-6.89 (n , 7.13-7.16 (m, 3H), 7.51 (br s, 2H), 7.61-7.64
(m, 3H), Sotidra, hydyio 4558, mey) 3857rmok<5a FH disporaipinmireidirilean the

[2-(3FlugIRiZsmatnlras Ra B laPheim kebib BT ala [ Grdréinydein i8ryad-Rireragbl-inylmethanone 15

Step 1: 4-[2-_(%—FIuoro-2-methyl-benzyl)-l-phenyl-lH;‘%rrolo 2,3-%12?%1[|d|ne-3- .

carbony REIEPRAEEQ EaIB 61y R0 Hes iR GATERRISLOT REFRR: Bt SSTHATWAS PSRRI from the

COTdDOU@i@éGX@ﬂwiﬁalﬁ,dﬂeg% él)ﬁﬁdirwvés’.%?r@m&ana@@mahe aradapesihstkinexample 4, step 1.

Yield: 180 mg. LC/MS (method LC4): m/z = 529 Step 2: . i

o3PS AT TREE B L P FL ATRCHAE g B SSARY SR 8in-1. i methanone
chromatography (EA (70 to 95 %)/HEP) and directly used in the next step.

10 LC/MS (method LC4): m/z = 513

Step 7: [1-Phenyl-2-{2-methyl-phenoxy)-1H-pyrrolo[3,2-bjpyridin-3-yi]-piperazin-1-yl-
methanone
A solution of the compound of step 6 in DCM (12 mi) and TFA (3 ml) was stirred at

15 room temperature for 2 h. The solvents were evaporated and the resuiting solid was
purified by preparative HPLC. The fractions containing the title compound were
combined and lyophilized overnight. The title compound was obtained in the forr_n of
the [1-phenyl-2-(2-methyl-phenoxy)-1H-pyrrolo[3,2-b]pyridin-3-yl]-piperazin-1-yl-
methanone bis(trifluoroacetic acid salt) as a white solid. Yield: 26.5 mg.

20 LC/MS (method LC1): miz = 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, 2Hy, 7.19 (d, 1H), 7.28 (g, 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)

25 Example 2
(2-Benzyl-1-phenyl-1H-pyrrolo[3,2-blpyridin-3-yl)-piperazin-1-yl-methanone



WO 2009/095162PCT/EP2009/000280 87 The compound of step 1 (120 mg, 226 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 36.1 m&of the title
compound iﬁvtﬂé%at/[ms&ﬂhe [2-(3-f|uoro-2-methyl-benzyl)-l-phenyl-lH-PCT/ EP2009/00628¢
5pyrrolo[2,3-c]pyridin-3-y1)-piperazin-1-yl-methangne dihydrochloride. LC/MS (method LC3): m/z =
428.20; Rt = '1.06 min 1H-NMR: 8 (ppm) = 1.85 (873H), 2.90 (br s, 2H), 3.18 (br s, 2H), 3.74 (br s, 2H),
4.28 (br s, 2H), 6.70 (d, 1H), 6.95 (t, 1H), 7.01 (q, 1H), 7.51 (br s, 2H), 7.58-7.61 (m, 3H), 8.22 (d, 1H),
8.47 (d, 1H), 8.77 (s, 1H), 941 (br s, 1H), 9.60 (br s, 1H) 10 Example 19 -
[2-(5-Fluoro-2-methyl-pheny)-l{)Tfé'hyl-lH-pyrrolo[2,3-c)pyridin-3-y13-piperazin-1-y|methanone 15
Step 1: 4-[2-(5-Flperd-2-metpy-phenox¥H -pheny1-1H-pyrrolo[2,3-c]pyridine-3-
carbonyl]-pipera fine-1 poxylic aetd tert-butyl ester The crude title compound was prepared from
X3 i step 5, (100 mg, 227 pmol) and 5-fluoro-2-methylphenol analogously as

80 88 The crude compound of step 1 was reacted analogously as
ss@lution of the obtained solid in a small quantity of MOH, addition of
hydrochloric acid (0.1 arid lyophilization overnight yielded 25.9 mg of the title compound in the form
of [2-(5-fluoro-2-methyl-phenoxy)-1-phenyl-1H-pyrrolo[2,3- 5c¢]pyridin-3-y11-piperazin-1-yl-methanone
dihydrochloride.

Step 1. 4-(2-Benzyl-1-phenyl-1H-pyrroio{3,2-b)pyridine-3-carbonyl)-piperazine-1-

-P=phenyl-1H-pyrrolo[2,3-clpyridin-3-y1]- piperazin-1-yl-methanone

carboxylic acid tert-butyl ester
5  To a solution of palladium{il) acetate (1.27 mg, 5.65 pmol} and S-PHOS (4.64 mg,

11.3 pmol) in DMF (1.5 mi) was added potassium phosphate (71.9 mg, 339 ymol),
the compound of example 1, step 5 (49.8 mg, 113 pmol) and B-benzyl-9-
borabicyclo[3.3.1]nonane (452 yl, 226 pymol, 0.5 M in THF). The reaction mixture was
heated to 100 °C for 1 h, and then a 2 N sodium hydroxide solution was added. The

10 mixture was extracted with EA, the organic layer was separated, dried over sodium
sulfate, filtered and evaporated. The residue was purified by silica gel
chromatography (EA (75 to 99 %)HEP). 56.0 mg of the title compound were
obtained.
LC/MS (method LC4): m/z = 497

15
Step 2: (2-Benzyi-1-phenyi-1H-pyrrolo]3,2-blpyridin-3-yi)-piperazin-1-yl-methanone
From the compound of step 1 (56.0 mg, 113 umol), 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-pyrrolof3,2-blpyridin-3-yl)-piperazin-1-yl-methanone

20 bis(triﬁuoréacetic acid salt). Yield: 35.7 mg.
LC/MS {method LCA): miz = 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 (g, 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)

25
Example 3



LC/MS (method LC3): m/z = 430.18; Rt = 1.04 min 1H-NMR: .5 (ppm) = 2.17 (s, 3H), 2.98 (br s, 4H),
3.62 (br s, 4H), 6.99 (dt, 1H), 7.30 (t, 2H), 7.62 (t, 1H), 7.68 (t, 2H), 7.75 (d, 2H), 8.10 (d, 1H), 8.47 (d,
1H), 8.87 (s, 9.4 i] rs, 2H) 10 Example 20 '

[2-(5-Fluoro:§1§|n%g?ﬁﬁg% E)%noxy)-5-methoxy-l-phenyl-lH-pyrrolo[2,3-c]py})igiqrr{!@-zf/}%'-} 002380
piperazin-1-yl-methanone 15 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.§ mol; cf. D. Mazeas et al., Heterocycles 50 (1999),

1065), copper(ll) acetylacetonate (1,069, 204.05 mmol) and potassium carbonate (11.2 g, 81.0 mmol)

130 C fol TP SR 2 A G obbes RISt SR AT oA R

chloride (20 % in water) was added. The mixture was filtered through celite and the filtrate extracted
three times with EA. The organic layers were 25combined, dried over sodium sulfate, filtered and
evaporated under reduced ptessufe. WO 2009/095162PCT/EP2009/000280 89 Column
chromatography resi e orksilic t‘é"e‘l (EA/HEP) gave 8.43 g of the title compound. LC/MS
(method LC4): : step 2: 5-Methoxy-1-phenyl-1,3-dihydro-pyrrolo[2,3-c]pyridin-2-one The title
compound was phrepared from_the compound of step 1 (7.68 g, 34.3 mrnol) analogously as described
in example 1, step 2. Yiell: 2.28\g. LCM% (method LC4): m/z = 241 10Step 3: '

2-ChIoro-5-methoxy-1-p%nyl-1 pyttolo[2,3-cipyridine-3-carbaldehyde

5  Step 1: 4-{2-(2-Methyl-benzyl)-1-phenyl-1H-pyrrolo[3,2-b]pyridine-3-carbonyl}-

piperazine-1-carboxylic acid tert-butyl ester
A solution of 2-methylbenzyizinc chloride (454 pl, 227 umol, 0.5 M in THF) was
added dropwise at -78 °C to a solution of B-OM-9-BBN (1.13 ml, 1.13 mmol, 1 M in
hexane). The cooling bath was removed, and the mixiure was stirred at room

10  temperature for 30 min. DMF (2 ml) was added, followed by the compound of
exampie 1, step 5. (50.0 mg, 113 pmol) pailadium(il) acetate (2.55 mg, 11.3 pmol)
and S-PHOS (8.31 mg, 22.7 ptﬁo{), The reaction mixture was heated to 100 °C with
stirring for 3.5 h. After cooling, the mixture was diluted with water and exiracted with
EA. The organic layer was separated, dried over sodium sulfate, filtered and

15 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 L.C4): m/z = 511

20  Step 2: [2-(2-Methyl-benzyl)-1-phenyl-1H-pyrrolo[3,2-b]pyridin-3-yil-piperazin-1-yi-
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-blpyridin-3-yll-piperazin-1-yi-methanone

25  bis(trifluoroacetic acid salt). Yield: 26.2 mg. | '
LC/MS (method LC1): miz = 410.21; Rt = 1.09 min



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 15Step 4:

2-Chloro-5- -1-phenyl-1H-pyrrolo[2,3-c]pyridine-3-carboxylic acid The crude title compound
was prepargg? rorr)éy eS%%mpound of step 3 (790 mg, 2.76 mmol) analogoﬂgﬁjl%)gﬁg%g{&%ﬁ%d in example
1, step 4, except that the reaction mixture was stifred at 60 C for 2 h LC/MS (method LC4): m/z = 303
20 Step 5: 4-(2-ChIoro-5-methoxy-1-pheny|—1H-p? olo[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

mdrochio RN R 3 S0 I Ty iyl S AT Ayoratc TATore s 49 fmal) in

DMF (20 {iod )sw2idja Bk (NM M) (819601 85 riyBhi) ) 7 240(8h ef FBaTtEm T4t dne, RS, Sudeddat room

temperatlfﬁl) oygrn ?%\L@es%ﬁéﬁgnr{gm@équz%};gg }tg \/ﬁﬂgr and extracted with EA. The organic layer

was separated, drie and evaporated. The residue was purified by silica
gel chromatography (EA (5 30to 35 %)/FIEP) to give 653 mg of the title compound. LC/MS (method
LC4y m/EzA{die WO 2009/695162PCT/EP2009/000280 90 Step 6:
4-[2-(5-Fluoro-2-methyl-phenoxy)-5-methoxy-1-phenyl-1H-pyrrolo[2,3-

cpyridind 3@t méfﬁ!ﬁmzﬁarﬁmﬁﬁ'@f%w@ﬁé‘?yfiﬂﬁé?{rﬂé-@mﬁﬁﬁiﬁd whs prepared
from the gt of step 5 (100 mg, 212 pmol) and 5-fluoro-2-methylphenol analogously as
described in example 1, step 6. Yield: 598.0 mg. LC/MS (method LC4): m/z = 561 Step 7:
[2-(5-FIuoro-2-methyl-pheny)-57{ﬁ'e'fhpxy-1-phenyl-1H-pyrrolo[2,3-c|pyridin3-yl]-piperazin-l-yl-metha
none 10The competid of stegpBN27.0 MYl 48.2 pmol) was reacted analogously as described

/

10 Step 1: 4-[2-(3-Fluoro-2-methyl-benzyl)-1-phenyl-1H-pyrrolof3, 2-b]pyridine-3-
carbonyl]-piperazine-1-carboxylic acid tert-butyl ester
To zinc (29.7 mg, 454 pmol) in dry THF (300 pl} in 2 dry flask under an argon
atmosphere was added 1,2-dibromoethane (0.49 i, 5.67 umol). The mixture was
heated three times to reflux with a heat gun. After 5 min the flask was placed in an

15 ice bath and.a solution of 3-fluoro-2-methyl-benzylbromide (23.0 mg, 227 umol) 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-8-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,

20  followed by the compound of example 1, step 5, (50.0 mg, 113 umol), palladium(}})
acetate (2.55 mg, 11.3 prnol) and S-PHOS (8.31 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

25  chromatography to give 44 mg of the title compound. |
LC/MS (method LC4): m/z = 528



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 21.9 mg of the title compound in the form
of [2'(5'““0%9&?598393}{ -phenoxy)-1-phenyl-1Hpyrrolo[2,3-c]pyridin-3-y1)-piR&rasitdayidpethanone
dihydrochloride. 15LC/MS (method LC1): m/z = 460.19; Rt = 1.06 min 1H-NMR: S (ppm) = 2.13 (s,
3H), 2.98 (br s, 4H), 3.89 (s, 3H), 6.89 (dt, 1H), 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) 20Example 21
[2-(5-Fluoro-2-methyl-phenoxy)-5-hydroxy-1-phenyl-1H-pyrrolo[2,3-c]pyridin-3-y11-
piperazin-1-yl-methanone WO 2009/095162PCT/EP2009/000280 91 The title compound was
prepared from the compound of example 20, step 6, (67.0 mg, 119 pmol) analogously as described in
exampletemad: 6btErfduarrtRamethy b enay- {spieobt- B-hratrglabenblayuginyyil- |
roxy-l-pB%yﬁl_-pgmr_ﬁggﬁgé}ig]@/ridin-3-y1)- piperazin-1-yl-metha none dihydrochloride. Yield: 35.5
mg. 5LC/MS (method LC1): m/z = 446.18; Rt = 1.07 min 1H-NMR: 8 (ppm) = 2.15&, 3H), 2.99 (br s,
aH), 3.6 RSheIgpERsLiH of sierr HEED 1Y, §12 kmallighe S ComROSESIRIFPARL7 67 (m,
4H)58-ﬁ%&m&dﬂh%ﬁ%@&@bﬁ)ﬂ@fwlﬁ QtZ:;l) 7, and ol?tained in the form of the [2-(3-

G TR T
4-[2-(3-Hpettadame thigliHénay bt eitidealt)pYiety| AHyrrolo[2,3-

c]pyridine-3zcarbonyll-pi Zine-1-c lig.acid tert-butyl ester The title compound was prepared
from the%@?r@;%oﬁmnaygiﬁé@gﬁgl@ %Ts?gg%%f&_rﬁés 220 pmol) analogously as described in example
4, step 1'H-EMR8% (ngrBGLICHM S (Bidihdd Q) s ndid =559 Grep 2H), 3.76 (br s, 2H), 4.21

[2-(3-Flugros2: I-be -SAmethoxy- n rlof2,3-clpyrii 8
ylﬁ)pipe%é(z%r%-| y%géﬁﬁiﬁ hléggzigr%%glﬁ%qgf ﬁﬂ%@o E{g ?14@); Igrlr%;l n\‘/]\}é?er)égé?ed
analogougly's, Z58éstaABdtirehample(ddstdp 78.84:8¥1idhibf the obtained solid in a small quantity
of

Example 5

[2-(5-Fluoro-2-methyl-phenoxy)-1-phenyl-1 H-pyrrolo[3,2-b]pyridin-3-yl}-piperazin-1-yl-

15 methanone

Step 1: 4-[2-(5-Fluoro-2-methyl-phenoxy)-1-phenyl-1H-pyrrolo[3,2-bjpyridine-3-

20  carbonyil-piperazine-1-carboxylic acid teri-butyl ester
From the compound of example 1, step 5, (50.0 mg, 113 pmol) and 5-fluoro-2-
methylphenol, the crude title compound was prepared analogousiy as described in
example 1, step 6.
LC/MS (method LC4): miz = 531

25



MOH, addition of hydrochloric acid (0.1 M) and lyophilization overnight yielded 18.4 WO
2009/095162PCT/EP20091000280 92 mg of the title compound in the form of the

[2-(3-fluoro- %V[E%@/é nzy1)-5-methoxyl-phenyl-1H-pyrrolo[2,3-cC]pyridig-3rydsResagin-1-yl-metha
none dihydrochloride. LC/MS (method LC1): m/z = 458.21; Rl = 1.08 min 1H-NMR: S (ppm) =
1.85 (s, 3H), 2.86 (br s, 2H), 3.18 (br s, 2H), 3907(.? 3H), 4.15 (s, 52H), 6.67 (d, 1H), 6.92 (t, 1H),
6.98-7.02 (m, 2H), 7.37-7.39 (m, 2H), 7.51-7.54 (m, 31-1), 7.99 (s, 1H), 9.19 (br s, 2H) Example 23
[2-(3-Fluoro-2- methyl benzyl)-5-hydroxy-1-phenyl-1H-pyrrolo[2,3-c]pyridin-3-ylk

L0piperagped Yneshanane, THedle AamBayd anpraRisa S DR pARARLOYIE! example 22,

step 1, (6 g 107 pmol) analogously as described in example 9 and obtained in the form of the
[2-(3- quoP@thWbE}?ZVB@P@droxy 1-pheny1-1H-pyrrolo[2,3-c]pyridin-3-y1]-

p'pefaz'”r%e}’hf%eéeﬁwm@@%@r %@F@&f?&ﬂ%e’-&r@d@@o&:ﬁ/&&adrﬂﬁﬂw L@ﬂéid@&;swﬂéé 20; Rl =
1.09 min 11-1-NMR: 8 (p 1.84(s, 3H 2;3 %br 2f 2H Jg)(ﬁs_ﬂz % é?{#? 2H), 3.37
20(br s, Sascibrsi@ %’F?}“B'%s (& Q_FH? 8% &btf)l—“ ki) T )19 2H),
[75(%7 Fﬁ)ﬁéh&h} fgﬂie(ﬁdﬁﬂ)p@r?@d{ﬁ zwbﬂbbrt&ﬁﬁléb[ympﬁli‘ﬁzmgmmﬁmr%mne | i
2-(5-Flu ro 2 enox -1- -1-pyrrolo[2,3-b]pyridin-3-ylppiperazin-1-yl25 methanone
93 Step Bisg tﬁn ?%ﬁgﬂ SR %)flé‘g Bridl 91 g

LC/MS (method LC1): m/z = 430.18; Rt = 1.10 min

'H-NMR: & (ppm) = 2.13 (s, 3H), 3.04 (br d, 4H), 3.66 (br d, 4H), 6.88 (dt, 1H), 7.14

(dd, 1H), 7.22 (t, 1H), 7.28 (g, 1H), 7.50-7.54 (m, 1H), 7.57-7.62 (m, 4H), 7.65 (d, 1H),

10  8.47 {(dd, 1H), 8.81 (brs, 2H)

Example 6 |
[2-(3-Fiuoro-2-methyl-phenoxy)-1-phenyl-1H-pyrroio[3,2-b]pyridin-3-yl}-piperazin-1-yi-
methanone

15

Step 1: 4-[2-(3-Fluoro-2-methyi-phenoxy)-1-phenyl-1H-pyrrolo[3,2-b]pyridine-3-
carbonyll-piperazine-1-carboxylic acid tert-buty! ester

20 From the compound of example 1, step 5, (50.0 mg, 113 umo!) and 3-fluoro-2-
methylphenol, the crude title compound was prepared analogously as described in
example 1, step 6.
LC/MS (method LC4): mfz = 531

25 Step 2 [2-(3-;Fkuoro~2—methyl—phenoxy)-1-phenyl-‘iH-pyrroto{?;,2~b]pyridin-3~yl]m

piperazin-1-yl-methanone



The title compound was prepared from 7-azaindole (1.18 g, 10.0 mmol) analogously 5as described in
example 10, step 1. Yield: 960 mg. LC/MS (method LC4): m/z = 195 Step 2:

3,3-Dibromao-1- -1,3-dihydro-pyrrolo[2,3-blpyridin-2-one To a stirre 1 compound of
step 1 (960 r\#é)pz E%)}Jr#r%%ol) in tert-butanol 10(36 ml) under argon was ag}a%%l p)?r{l?g%ﬁgr%%romide
perbromide (6.32g, 19.8 mmol) within 2 h in smal]7 ortions 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

fate. fi : ) i - |
chromaoT N A L S RS A ERIaY o G B e
and evapirate@eyivi@examply LGAHS {nasd b ietzgdriv the 3eo0ofhep[2-(3-fluoro-2-methyl-
1‘Phe”yl'%@ﬁgmgﬁ%ﬂé‘ﬁrﬁlcgﬁdﬁ@ﬁf@,@ﬁ&}?ﬁfﬁb@—ﬂ?ﬂ%%‘ﬂ@ﬁ- ER&thbAdhE, 3.80 mmol) was

dissolved in ethanol (160 ml), and palladium on activated carbon (700 mg, 658 pmol, 10 %) was
added. This(tEguampratitreidahydive#@EdME bar I-12) at room temperature overnight. The

mixtgire wasgfiterre Sier Icglite nand hediftrinvas eyapprated under reduced pressure. 94 Column
chromatﬁ?éra Br/]b&i?f the residue on silica%el %’Q (50 %)/HEP J%?lve 1.10 g of the title_.compound.
LCIMS (RHNR. CAPPIFI~259 (665D 4 Schiofo A-b EchyFOIE8 Ay ALADS Barbaliehyde
The title gempoysdqvasiprepared fram tHhsocpmpennd iaf stesb37(€99-Mau-d.80 sa@l i apalogously as
described in exam;lt)le 1 ste(E) 3. Yjeld: 290 mg. LC/MS (method LC4): m/z = 257 10Step 5:

2-Ch|oro§t4gh%1ff?‘|-%§r?f' Rf[ﬁ’,g—'ﬂ?pyridine-B-carboxylic acid The title compound was prepared from
the compound of step 4 (280 mg, 1.09 mmol) analogously as described in example 1, step 4, except
tha%he rgggtr%oiﬂem;xture was stirred at 100C for 2 h. Yield: 220 mg. LC/MS (method LC4): m/z = 273

[2-(2-Fluoro-6-methyl-phenoxy)-1-phenyl-1H-pyrrolo]3,2-blpyridin-3-yi}-piperazin-1-yl-

methanone

N NH
/
o GH

Step 1. 4-[2-(2-Fluoro-6-methyl-phenoxy)-1-phenyi-1H-pyrrolo[3,2-b]pyridine-3-

15

carbonyl]-piperazine-1-carboxylic acid tert-butyl ester

From the compound of example 1, step §, (30.0 mg, 68 pymol) and 2-fluoro-6-

methylphenol, the crude title compound was prepared analogously as described in
20  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

25  The titie compound was prepared from the crude bompound of step 1 analogously as
described in example 1, step 7, and obtained in the form of the [2-(2-fluoro-8-methyi-



15 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; A in example 1, step 5. Yield: 292 mg. 20 LC/MS 99&47‘(8@8 m/z =441
Step 7: 442-(‘)956 uggig-%%rghethyl-phenoxy)-l-phenyl-lH-pyrrolo[2,3-b]pyri ine-3- K
carbonyqg-piperazine-1-carboxylic acid tert-butyl ester The title compound was prepared from the
compound of step 6 (50.0 mg, 113 pmol) 25and 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 A LR BBGER S IAVdR A S ByIRoloye dhiiidie S VLT
30pipera§ﬁ-1_—y -met?ua%e_ﬂ%g{tit e _cgo?m%géﬁtlj Was%r@é%pgged fromo%ﬁe compound of step 6 (28.0 mg,
52.7 pmdliséndiseassiisagisseabed ialdx@mPng 1, step 7, and obtained in the form of the [2-(5- WO
2009/093 19RR(MERRR0X 0289 9231 .1; Rt = 0.934 min, o

fluoro-z-qneth I-phenoxy -1-phen¥1-1H-pyrroIo 2,3-b]pyridin-3-y11-piperazin-1-ylmethanone
bis(trifluofolébit A8 iy, ClafelsB3d picivs Srietiba. 138 (Ri/s- 43303180 1 =154 min 1H-NMR:

5 (pem) B.2d &i(S113f1b.8c0& (D, A, 3,670HP 748 d, 6-851dis 1k, 8193 BEBL7 1) (i, 20H), 11-1), 7.32
(9, 1H), 7.42-7.46 (m, 1H 0-7.57 é}m 4H), 8.06 (d, 1H), 8.27 (d, 11-1), 8.82 (br s, 2H) Example 25

, 1.5
(2-Benzﬁ%éﬂeﬁb‘it§kﬁ%§ﬂ'o15{b,g'-% pgh’ic?inzéig/l)-piperazin-l-yl-methanone 10

Exampie 8
[2-(3-Fluoro-2-methyl-benzyl)-5-methoxy-1-phenyl-1H-pyrrolo[3,2-bjpyridin-3-ylj-
10  piperazin-1-yl-methanone

o)
~ /TN
HC™ O _n N NH
/
N
N CH,
F

Step 1: 5-Methoxy-1-phenyl-1H-pyrrolo[3,2-b]pyridine

15  The title compound was prepared from 5-methoxy-1H-pyrrolof3,2-b]pyridine (1.59 g,
10.7 mmol; cf. D. Mazéas et al., Heterocycles 50 (1998), 1065) analogously as
described in example 1, step 1. Yield: 1.83 g.
LC/MS (method LC4): m/z = 225

20  Step 2: 5-Methoxy-1-phenyi-1,3-dihydro-pyrrolo[3,2-blpyridin-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

25  Step 3: 2-Chloro-5-methoxy-1-phenyl-1H-pyrrolo|3,2-b]pyridine-3-carbaldehyde



Step 1: 4-(2-Benzy1-1-phenyl-1H-pyrrolo[2,3-blpyridine-3-carbonylypiperazine-1- carboxylic acid
tert-butyl ester 15The title compound was prepared from the compound of example 24, step 6, (49.8

mg, 113 pm%)o%ﬁ\;%gﬁly as described in example 2, step 1. Yield: 45 rpgT}EgéM%mghod LC4):
m/z = 497 Step 2: (2-Benzyl-1-phenyl-1H-pyrrolo[2,3-b]pyridin-3-y1)-piperazin-1-yl-methanone 20

The title compound was prepared from the compgynd 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-blpyridin-3-y1)-piperazin-1-yl-methanone bis(trifluoroacetic acid salt).

Yield: 194mg -t#ug/éé%g&%g%gfgléggvéﬁ%%%g: hibdurd BN {790.mg, 329 miml
2009/095162PCT/EP2009/000230 96 TH-NMR: 8 (ppm) = 2.93 (br's, 2H), 3.17 (br s, 2H), 4.18 (s, 2H),
6.83-6.83A#HOAPYS!Y. 28-desorprddp ARl 2oieP 3HY 918828 MEN, 3H), 8.05 (dd, 1H), 8.21 (dd,

1H), 8.93 (s erethSaxREWIES = 287 N _ _
[2-(2-Methyl-benzy1)-1-phenyl-1H-pyrrolo[2,3-b]pyridin-3-y1]-piperazin-1-yl-methanone 10Step 1:

4-[2-(2-Methyl-benzy1)-1-phenyl-1H-pyrrolo[2,3-blpyridine-3-carbonyll- piperazine-1-carboxylic acid
tert-putylmsien THe tllersampomasyvas peppried farolths, 2alineiditbal-exavomidid 4ciiep 6, (66.0 mg,
150 pmol). analogously as described in example 3, step 1, and purification by pr ative HPLC as a
white P HET AT STHG e TR LB R oy SOt PG 20 MG SE ol
[2-(2-Methydibgoryly) s plesoxitietilirl epanrgl e 2, 3sbdpyticincyl pingd énazieathich mixthenw@e The title
compoungd. was Qrepar. he. of step 1 (30.0 mg, 58.8 pmol) 20analogously as
described H%ié)tm?aqea f@ S{%Pp@.}f.i{%%%&% in the form of the [2-(2-

methyl-bbRWB {meiees) LA4H: pprEctcd3-b]pyridin-3-y1]-piperazin-1-yl-methanone bis(trifluoroacetic
acighsalt). Yield: 29.4 mg. LC/MS (method LC1): m/z = 410.21; Rt = 1.17 min 1H-NMR: 5 (ppm) =

1.93 (s, 3H), 2.86 Ebr S, 2H), 3.15 (br s, 2H), 4.12 (s, 2H), 6.82 (d, 251H), 6.95-7.04 (m, 3H), 7.26-7.29
(m, 3H), $2B-7: 48 gn{.;Eyq}?-gﬂle(agﬁﬂ)PMI(a&upyrroio[3,2- Ipyridine-3-carbonyl}-

piperazine-1-carboxylic acid tert-butyl ester
The title compound was prepared from the compound of step 4 (658 mg, 3.53 mmol)

analogously as described in example 1, step 5. Yield: 1.12 g.
15 LC/MS (method LC4): m/z = 471

Step 6: 4-[2-(3-Fluoro-2-methyl-benzyl)-5-methoxy-1-phenyl-1H-pyrrolo[3,2-

blpyridine-3-carbonyl]-piperazine-1-carboxyiic acid tert-butyl ester

The title compound was prepared from the compound of stép 5 (100 mg, 212 uymol)
20  analogously as described in example 4, step 1. Yield: 83 mg.

LC/MS (method LC4): m/z = 559

Step 7: [2-(3-Fluoro-2-methyi-benzyl)-5-methoxy-1-phenyl-1H-pyrrolof3,2-blpyridin-3-
yll-piperazin-1-yl-methancne

25  The compound of step 6 (23 mg, 41.2 pmol) was reacted analogously as described in
example 1, step 7. Dissolution of the obtained solid in a small quantity of MOH,
addition of hydrochioric acid (0.1 M) and Iyophilization overnight yielded 15.9 mg of
the titie compound in the form of the {2-(3-fluoro-2-methyl-benzyl)-5-methoxy-1-
phenyl-1H-pyrrolof3,2-bjpyridin-3-yl]-piperazin-1-yl-methanone dihydrochloride.

30 LC/MS (method LC3): m/iz =458.21; Rt = 1.55 min



1H), 8.84 (br s, 2H) 97 Example 27
[2-(3-Fluoro-2-methyl-benzy1)-1-phenyl-1H-pyrrolo[2,3-10]pyridin-3-y1]-piperazin-1-ylmethanone
Step 1: 442-(3:E 2-methyl-benzyl)-1-phenyl-1H-pyrrolo[2,3-blpyridipes3-
carbonyl]-piéﬁ?a%%?@f?ggboxylic acid tert-butyl ester 10 The title compog}ﬁeé V\;)azg%froeogésreed from the
compound of example 24, step 6, (66.0 mg, 150 gwol) analogously as described in example 4, step 1.
Yield: 20 mg. LC/MS (method LC4): m/z = 529 Step 2: [2-(3-Fluoro-2-methyl-benzy1)-1-p
henyl-1H-pyrrolo[2, 3-b]pyrid 15piperazin-1-yl-methanone The title compound was prepared from the

compoung, SoiePel (2019 1053 B 399198 14 5 95688, 3@IhsieRd gnd obiinee

in the form

fluoro-2-@teéth§l83etskzyibh1 Hbe i1 1HH- Byao(b[2 13} biphadin-3H)L [/ Bef B0\ HN St tdne
bis(triflqu?c?%gcgjzs(%t)Sﬁ‘ﬁlgzol,, g 3phC/MS (method LC1): m/z = 428.20; Rt = 1.23 min
1H-NMR: 5'{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, 2HEM&@FIuoro-2-methyl-phenoxy)-5-methoxy-1-phenyl-1H-pyrrolo[2,3-b]pyridin-3-ylk
piperazin-1-yl-methanone 5 Step 1: 5-Methoxy-1-phenyl-1H-pyrrolo[2,3-b]pyridine The title
compouﬁ%’d%'ﬁé%’%@ﬂﬂ%@-’?ﬁ%@ﬁ@ﬂiﬁyﬁr’BI P ibERl® 48 18Y 48 FiKlol) analogously

as descrifiperixexappiecilanter 1. Yield: 5.69 g. LC/MS (method LC4): m/z = 225

10
A solution of boron tribromide (537 pi, 537 umol, 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

15 (3.58 ml, 3.58 mmol, 1 Min DCM) was slowly added. The cooling bath was removed,
and the mixture was stirred at 85 °C for 8 days. The mixture was slowly poured' into
ice, and after a few minutes DCM was added. The agueous 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

20  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 =44420; Rt= 1.17 min



10 Step 2: 5-Methoxy-1-phenyl-1,3-dihydro-pyrrolo[2,3-blpyridin-2-one The title compound was
prepared from the compound of step 1 (5.68 g, 25.3 mmol) analogously as described in example 1,
step 2. Yieldg b 21 GadsteAMS (method LC4): m/z = 241 15 Step 3: BCTIEP2009/000250
2-Chloro-5-methoxy-1-phenyl-1H-pyrrolo[2,3-b]pyridine-3-carbaldehyde The title compound was
prepared from the compound of step 2 (1.56 g, 6.%69 mmol) analogously as described in example 1,
step 3. Yield: 475 mg. LC/MS (method LC4): m/z = 287 20 Step 4: 2-C
hloro-5-methoxy-1-phenyl-1H-pyrrolo[2,3-blpyridine-3-carboxylic acid The title compound was
prepared fyc nel ofcSten 3. 7 ' aQaé@g@H vAasd gy im example 1,
step 4, ex’é{éhpr?)‘tgﬁgt tﬁe rggdt%@ﬁ%?z(\?vg%@%%ﬂ% Z%m g |%){(%’r 5 h. YieI%(J:I’: ﬁg%j ﬁ%q 5 %C MS (method
LC4): m/é. 22668 WoR604thIs6 8rd TIEHRFR00mREb8Y Sikp 83 (m, 3H), 7.50-7.53 (m,
4-(2-ChIgﬁ;?gj@gw-%}q}penyl-lH-pyrrolo[2,3-b]pyridine-3-carbony|)- piperazine-1-carboxylic acid
tert-butyl ester he title compound was prepared from the compound of step 4 (490 mg, 1.62 mmol)
5analogously as described in example 20, step 5. Yield: 580 mg. LC/MS (method LC4): m/z = 471
Step, 6: @Qa(ﬁp@umo-Z-methyl-phenoxy)-5-methoxy-l-phenyl-lH-pyrrolo[2,3-
b]pyridine-3-carbonyll-piperazine-1-carboxylic acid tert-butyl ester 1Q The title compqund was
prepared4ror tHE"CataBsdN- BRSSP (L ?‘Héfi'ﬂfﬁfﬁ{’j&gr% %Q‘Yﬁ'&’géﬁﬁé‘fﬂﬁ ﬁ Aol &halogously
as descripechinexample 1, step 6. Yield: 99.0 mg. LC/MS (method LC4): m/z = 561 15Step 7:
[2-(5-Fluoro-2-methyl-phenoxy)-5-methoxy-1-phenyl-1H-pyrrolo[2,3-blpyridin-

0 Fd \
N N N
Q{ —
= N O CHa

Step 1: 1-Phenyi-1H-pyrrolo]3,2-c]pyridine

10

To a mixture of 5-azaindole (780 mg, 6.60 mmol), copper(l) iodide (25.1 mg, 132
pmol), (18,28)-(+)-1,2-diaminocyclohexane (162 pi, 1.35 mmol) and potassium
phosphate (2.52 g, 11.8 mmol} in dioxane (24 mi) was added iodobenzene (739 yl,

15 6.60 mmol). The reaction mixture was stirred overnight at 110 °C. The mixture was
then cooled to room temperature, filtered through siiica gel, and the silica gel washed
with EA. The combined filtrates was evaporated under reduced pressure, and the
resulting solid was purified by preparative HPLC. The fractions containing the title
compound were combined and lyophilized overnight. Yield: 1.28 g.

20  LC/MS (method LC4): m/z = 185

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.

25  LC/MS (method LC4): m/z = 211



3-ylppiperazin-1-yl-methanone The compound of step 6 (30.0 mg, 53.5 pmol) was reacted analogously
as described in example 1, step 7. Dissolution of the obtained solid in a small quantity of MOH,
addition of Cld (0.1 M) and lyophilization overnight yielded 20.4.1pg 0f %010 title
compound |nt orm 0 the [2-(5-fluoro-2-methyl-phenoxy)-5-methoxy-1-
phenyl-1H-pyrrolo[2,3-blpyridin-3-y11-piperazin- -.yl -methanone dihydrochloride. LC/MS (method
LC1): m/z =460.19; Rt = 1.31 min 1H-NMR: 8 (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), 259.13 (br s, 2H) Example 29

[2-(5-Fluoro-2-methyl-phenoxy)-5-hydroxy-1-phenyl-1H-pyrrolo[2,3- pryrldln -3-yl1}-
piperazirSteplinéthalae W@WM@WW@W&QQW@OG@ idghyderhe title compound was

preparedriigyih e SAPRMIEH R SreyaRla B8nPiRR Enldd &mgolAa Bmebhanalmeyslsfssdescribed in

example 9 and obtained in the form of the

5[2-(5-flAELINR iRyRAHERIEKY) BaR drd¥s!d- AREAYS: 1H-pyrrolo[2,3-blpyridin-3-y1j- |

pipegazin-gisneteanenecihyerechipsie. Yield: 32.0 mg. LC/MS (method LC1): m/z = 446.18; Rt =

1.26 min 1H-NMR: S (ppm) = 2.12 (s, 3H), 2.98 (br s, 4H), 3.69 (br s, 4H), 6.80-6.84 (m, 2H),

7.19 (q, 1H), 7.38-7.42 (m, 2H), 7.47-7.54 (m, 4H), 7.88 (d, 1H), 9.20 (br s, 2H), 9.65 10(br s, 1H)

Examples38d 2(2-Ehioro-2-phetyll-Hemmy SR itipyridingh@mptbbidypyoid[ 2,3-b]pyridin-3-y1 pipe

razi n-1-yhg Feagg%%olund was prepared from the compound of step 3 (480 mg, 1.87 mmol)
analogously as described in example 1, step 4, except that the reaction mixture was

10 stirred at 100 °C for 90 min. Yield: 1.14 g.

LC/MS {method LC4): miz = 273

Step 5: 4-(2-Chloro-1-phenyi-1H-pyrrolof3,2-c]pyridine-3-carbonyl)-piperazine-1-
carboxylic acid tert-butyi ester

15 The title compound was prepared from the compound of step 4 (460 mg, 1.69 mmoi)
analogously as described in example 1, step 5. Yield: 325 mg.
LC/MS (method LC4): m/z = 441

Step 6: 4—[2-(S—Fiuor0—2~methy!-phenoxy)—‘!—phenyl~1 H-pyrrolof3,2-c]pyridine-3-
20  carbonyl}-piperazine-1-carboxylic acid tert-butyl ester
The title compound was prepared from the compound of step 5 (187 mg, 424 umol)
and 5-fluor0-2-methylphenoi analogously as described in example 1; step 6. Yield:
173 mg. |
LC/MS {method LC4): m{z = 531
25
Step 7: {Zu(5~Fiuoro-2;methyI—phenoxy)~1»phenyi-1 H-pyrrolo]3,2-clpyridin-3-yi}-
piperazin-1-yl-methanone
The compound of step 6 (173 mg, 327 umol) was reacted analogously as described
in example 1, step 7. Dissolution of the obtained solid in a small guantity of MOH,
30  addition of hydrochloric acid (0.1 M) and lyophilization overnight yielded 66 mg of the
titte compound in the form of the [2-(5-fluoro-2-methyl-phenoxy)-1-phenyi-1H-
pyrrolo[3,2-c]pyridin-3-yl]-piperazin-1-yl-methancne dihydrochioride.



Step 1:442-(3-FIuoro-2-methyl-benzy_1)-5-methoxy-l-phehyl-lH-pyrroIo[Z,3-
blpyridine-3-carbonyl]-piperazine-1-carboxylic acid tert-butyl ester WO

2009/095162PCT/ 9/000280 101 The title compound was prepared from the compound of
example 28,%5%2[}9559%8@ng, 212 pmol) analogously as described in exar];#) éE‘i?“s“{’Z“é‘O .E(%(ield: 110 mg.

LC/MS (method LC4): m/z = 559 5Step 2:
[2-(3-FIuoro-2-methyl-benzyl)-5-methoxy-l-phenﬁg-lH-pyrrolo[Z,3-bi|pyridin-3-
yll-piperazin-1-yl-methanone The compound of step 1 (35.0 mg, 62.6 pmol) was reacted analogously

as descr'bﬁﬂ Je I ep./Z, Dissplugon.of ined solid in a small quantity of MOH,
addition l(l)' y(ﬁgﬁ%ﬁ%@%ﬂé 2091%/0 gs‘r?g'llf/%p%}lizg]ﬁgﬁ%t\i?érnight yielded 17.6 mg of 10 the title
compounttihiMig {8A0 bi-neMEHisjosApnethyl-hare] BEIm2®Bibxyr s, 4H), 3.70 (br s,

phenyl-1H- 0[2., 37 L3I pyhigdina3-wl1-pd iN-dsy t ihyd loridg. | G/ method
Loy, mi s R B A L e P 88 B T84 18 o s, 200,
3.72 (br §Hy,458Pr(8, 8H), 4.15 (s, 2H), 6.65 (d, 1H), 6.90 (t, 1H), 6.99 (q, 1H), 7.25-7.27 (m, 2H),
7.44 157.46 (m, 3H), 7.56 (d, 1H), 7.97 (d, 1H), 9.05 (br s, 2H) Example 31
[2-(3-Fluoro-2-methyl-benzy1)-5-hydroxy-1-phenyl-1H-pyrrolo[2,3-b]pyridin-3-y11-
piperazirﬁf%ﬁﬁ%tﬁgnone 20 The title compound was prepared from the compound of example 22,
step 1, ({2-Bangyl2Dpamgt) pRogeisth, 28 geraiied/inmyarapls-9-gnehebiahaee in the form of the
25[2-(3-fluoro-2-methyl-benzyl)-5-hydroxy-1-phenyl-1H-pyrrolo[2,3-bjpyridin-3-y11-
piperazin-1-yl-methanone dihydrochloride. Yield: 11.2 mg.

10
Step 1: 4-(2-Benzyi-1-phenyl-1H-pyrrolo[3,2-c]pyridine-3-carbonyl)-piperazine-1-
carboxylic acid teri-buty! ester
From the compound of example 10, step 5, (49.8 mg, 113 pmol), the title compound
was prepared analogously as described in example 2, step 1. Yield: 37 mg.

15  LC/MS (method LC4): m/z = 487

Step 2: (2-Benzyi-1-phenyl-1 H-pyrroto[é,2—c]pyridin-3-yi)-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-
20  benzyl-1-phenyl-1H-pyrrolo[3,2-clpyridin-3-yl)-piperazin-1-yl-methanone
bis(trifluoroacetic acid salt). Yield: 10.9 mg.
LC/MS (method LC1): m/z = 386.20; Rt = 1.07 min
TH-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 (brs, 2H), 7.49 (d, 1H), 7.57-7.63 (m, 3H), 8.47 (d, 1H), 8.91 (br's, 2H), 9.33 (s,
25  1H)



WO 2009/095162PCT/EP2009/000280 102 LC/MS (method LC1): m/z = 444.20; Rt = 1.21 min
1H-NMR: 8 (ppm) = 1.83 (s, 3H), 2.92 (br s, 2H), 3.14 (br s, 2H), 4.15 (s, 2H), 6.64 (d, 1H), 6.90 (t,
1H), 6.99 (qwddhecbdez1é225 (M, 2H), 7.35 (t, 1H), 7.42-7.45 (m, 3H), 6.84pEkbbh09:d06ar d, 2H), 9.57
(br s, 1H) 5 Example 32
[2-(3-Fluoro-2-methyl-benzyl)-6-methoxy-1-phenylgl H-pyrrolo[3,2-clpyridin-3-yl]piperazin-1-yl-methano
ne 10 H3C, 0 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@xaﬁ&gpelﬁo give 4.92 g of the title compound. 15 LC/MS (method LC4): m/z = 225 Step 2:
3,3-Dibromo-6-methoxy-1-phenyl-1,3-dihydro-p rrolo%3,2-i%]pyridin-2-one To a stirred solution of 4.92 g
(1.9 miteoMRE LR ABgUd BPGEH-1 T RS crIEY Py 4 DI (L7 B
dropwise within 10 min bromine (5.06 ml, 2098.7 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 abo 6.5 t6 7, and then EA was added. The organic layer was separated, dried
over sodium sulfggeiltered AndMevapodtéd under reduced pressure to give 9.40 g of the crude title
compound. 25 LE/MSmethod LC4)—+n/z = 398 WO 20091095162PCT/EP2009/000280 103 Step 3:
in ro-pyrro@ﬁﬁ,z-c]pyridin-2-one

Step 1: 4-[2-(2-Methyl-benzyl)-1-phenyl-1H-pyrrolo]3,2-clpyridine-3-carbonyl}-
piperazine-1-carboxyiic acid tert-butyl ester
From the compound of example 10, step 5, (49.8 mg, 113 pmol), the title compound
was prepared analogously as described in example 3, step 1. Yield: 44 mg.

10 LC/MS {method LC4): m/z = 511

Step 2: [2-(2-Methyl-benzyl)-1-phenyl-1H-pyrrolo[3,2-cjpyridin-3-yl}-piperazin-1-yi-

methanone '

From the compound of step 1 (44.0 mg, 86.2 umol), the titie compound was prepared

15  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-cjpyridin-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 (brs, 2H), 3.16 (br s, 2H), 4.13 (s, 2H), 6.81 (d,
(200 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-Chioro-8-fluoro-benzyl)-1-phenyl-1H-pyrrolo]3,2-clpyridin-3-yl]-piperazin-1-yl-

25 methanone



To a solution of 8.73 g of the compound of step 2 in acetic acid (180 ml) was added zinc, and the
suspension was stirred at room temperature overnight. The mixture was extracted with EA, the organic
layer was s ied over sodium sulfate, 5filtered and evaporated Q £J§ ressure. The
resulting som%l}sg%?é%%/ed in ethanol (245 ml), and palladium on activa#e @éligfc%r?’ % ‘gg, 1.64
mmol, 10 %) was added. The reaction mixture w%%hydrogenated (5.2 bar H2) at room temperature
overnight. The mixture was filtered over celite, the Solvent was removed under reduced pressure and
the solid was purified by silica gel chromatography (EA (10 to 1070 %)/HEP). 870 mg of the title
compound were obtained. Ié:/MS method LC4): m/z = 241 Step 4:
2-Chloro-6-methoxy-1-pheny{-1H-pyrrolo[3,2-c]pyridine-3-carbaldehyde From the compound of
step 3 (870 mg, 3iB6Zmol) t eNitle coMHound was prepared 15analogously as described in example
< d LC4): m/z = 287 Step 5:
X = . 3 6[3,2-c]pyridine-3-carboxy|ic acid The compound of step 4 (300
mg, 1.05 mmol) was readded y as described 20in example 1, step 4. The reaction mixture
was stirred for 3 h at 45 ¢C. 304 mg) g title compound were obtained. LC/MS (method LC4): m/z =
303 Step 6: 4-(2- ATet 1-phenyl-1H-pyrrolo[3,2-c]pyridine-3-carbonyl)-

‘ 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 30Step 7:
442-(3-Fluoro-2-methyl-benzyl)-6-methoxy-1-phenyl-1H-pyrrolo[3,2-
cjpyridin&®pdrbbidAdphicizifeflluararberyit-dephenyititiybpetde] \aclpyridine-3-

2009/ 09%@85&]‘]@8@%@%@%3%& acid tert-buty! ester

5  From the compound of exampie 10, step 5, (49.8 mg, 113 pmoi'), the title compound

was prepared analogously as described in example 4, step 1. Yield: 26 mg.
LC/MS (method LC4): m/z = 550

Step 2: [2-{2-Chloro-6-flucro-benzyl)-1-phenyl-1H-pyrrolo[3,2-c]pyridin-3-yi]-

10  piperazin-1-yl-methanone
From the compound of step 1 (26.0 mg, 47.4 umol), the title compound was prepared
analogously as described in example 1, step 7, and obtained in the form of the [2-(2-
chioro-6-fluoro-benzyl}-1-phenyl-1H-pyrrolo[ 3, 2-c]pyridin-3-yl]-piperazin-1-yi-
methanone bis(trifluoroacetic acid salt). Yieid: 2.7 mg.

15 LC/MS (method LC4): miz = 449.10; Rt = 0.865 min
'H-NMR (400 MHz, MOH-Dy): 8 (ppm) = 3.12 (br s, 2H), 3.65 (br s, 2H), 3.92 (br s,
2H), 4.38 (s, 2H), 7.00 (dt, 14}, 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), 8.21 (brs, 1H)

20 Exampie 14
[2-(3-Fluoro-2-methyl-benzyl)-1-phenyl-1H-pyrrolo[3,2-clpyridin-3-yl}-piperazin-1-yl-

methanone



To zinc (167 mg, 2.55 mmol) in dry THF (500 pl) in a dry flask under an argon atmosphere was added
1,2-dibromoethane (5.49 pl, 63.7 pmol). The mixture was heated three times to reflux with a heat gun
and allowed ‘tngocgﬂ%lg}f? [ogm temperature. Then chlorotrimethylsilane (0.27§I 2.12§mol was added
and the mixtliré Was 5 Strred at room temperature for 20 min. Subsequeﬁ 9*%‘}? RS placed in
an ice bath and a solution of 3-fluoro-2-methyl-bepnzylbromide (259 mg, 1.27 mmol) in dry THF (1 ml)
was added slowly so that the temperature remained at 0 C. The mixture was stirred at 0 C for 4.5 h
and placed in the refrigerator overnight. Then the cooled mixture was added dropwise to a precooled
solution (-78 C) of B-OM-Q-%BN (2.12 10ml, 2.12 mmol, 1 M) in hexane. The mixture was stirred at
room temperature for 30 miiy DMF (5 ml) was added, followed by the compound of step 6 (100 mg,
212 pmol), palladigt € Wﬁm.z pmol) and S-PHOS (17.4 mg, 42.5 pmol). The reaction
mixture was stirrg r 3 hr—-After cooling, the mixture was quenched with water and extracted
s dried over sodium 15 sulfate, filtered, and evaporated under reduced
rifted by Sifiba gel chromatography (EA (10 to 60 %)HEP) to give 90 mg
of the title compound. LCIMS (method LC4): m/z = 559 Step 8:

2 O

[2-(3-Fluoro-2-methyl- v-Fphenyl-1H-pyrrolo[3,2-c]pyridin-3-

20yll-piperazin-1-yl-me mpound of step 7 (33 mg, 59.1 pmol) was reacted analogously
as described in examplesk;“step 7. Dissolution of the obtained solid in a small quantity of MOH,
addition of hydrochloric acid (0.1 M) and lyophilization overnight yielded 22.3 mg of the title compound
in the form of the [2-(3-fluoro-2-methyl-benzyl)-6-methoxy-1-

25phenyiStép dyolp{E Z tipsoidimatilihinperghii-plybmpk théupere id|By2hcjphtidide-3-C/MS (method
LC6): m/z=4 1Rz 2,45 mi - \ 0O-D6): 8 (ppm) = 1.81 (d, 3H), 3.08 (br s,
4H), 388%?§b§i§$ﬁ}’{§§*@39%§1%%ﬁﬂ%gg%%%ﬁ% 1(t, 1H), 6.99 (q, 1H), 7.28-7.31 (m, 2H),
7.4957 5F(aindbh, ®6wesndigf exadple 30261286 HRdmide 22 wmpiobe/¢ds tepmou/EP2009/000280
105 [2-(3yFluiparantanRensl)-Sshickoet R ytnbid RY SRIBI3 A iRy i ey 11-

piperazin-111-methanone
LC/MS (method LC4): m/z = 529

Step 2: [2-(3-Fluoro-2-methyl-benzyi)-1-phenyl-1H-pyrrolof3,2-c]pyridin-3-yl}-

10  piperazin-1-yl-methanone
The compound of step 1 (28.3 mg, 53.5 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 iyophilization overnight yielded 20.1 mg of
the title compound in the form of the [2-(3-fluoro-2-methyl-benzyl)-1-phenyl-1H-

16 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: 5 (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 (g, 1H), 7.41 (br s, 2H), 7.52 (d, 1H), 7.55-7.60 (m, 3H), 8.47
(d, 1H), 9.43 (s, 1H)

20
Example 15
[2-(5-Fluoro-2-methyl-phenoxy)-1-(4-fluoro-phenyl)-1H-pyrrolof3,2-c]pyridin-3-yi}-

piperazin-1-yl-methanone



5 The title compound was prepared from the compound of example 32, step 7, (60.8 mg, 109 pmol)
analogously as described in example 9 and obtained in the form of the
[2-(3-fluoro-&mstividienzy1)-6-hydroxy-1-phenyl1-1H-pyrrolo[3,2-clpyridi-3nvddneencozso
piperazin-1-yl-methanone dihydrochloride. Yield: 18.7 mg. 10LC/MS (method LC5): m/z = 444.20; Rt =
1.67 min 1H-NMR: 8 (ppm) = 1.80 (d, 1H), 4.05 (gp2H), 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]pyrid in-3-y1)- pi
perazin-1-yl-methanone W 2009 162PCT/EP2009/000280 106 Step 1:

4-[2-(5-Fluoro-2-methyl- phe xy)£6-methgxy-1-phenyl-1H-pyrrolo[3,2-

c]pyridine-3-carbi8ny [ ylic acid tert-butyl ester The title compound was prepared
analogously as bscri example 1, step 6, from the compound of example 32, step 6, (100 mg,
t@ylphemﬂ; Yield: 88 mg LC/MS (method LC4) m/z =561 Step 2:

phenyl-lH-pyrroIo[3,2-c] ) ridin-3-yl|-piperazin-l-yl-methanone dihydrochloride. 15LC/MS (method
LC4): m/z = 461.20; Rt = 0.95 min 1H-NMR: 5 (ppm) = 2.11 (s, 3H), 3.14 (m, 4H),

Step 1: 1-(4-Fluoro-phenyl)-1H-pyrrolo[3,2-c]pyridine

The title compound was prepared from 5-azaindole (1.00 g, 8.47 mmol) and 1-fiuoro-
5 4-iodobenzene analogously as described in example 1, step 1. Yield: 1.23 g.

LC/MS (method LC4): m/z = 213

Step 2: 1-(4-Fiuoro-phenyl)-1,3-dihydro-pyrrolo[3,2-clpyridin-2-one

The title compound was prepared from the compound of step 1 (1.23 g, 5.78 mmol)
10  analogously as described in example 1, step 2. Yield: 1.27 g.

LC/MS (method LC4). m/z = 229

Step 3: 2-Chloro-1-(4-fiuoro-phenyl)-1H-pyrrolo[3,2-c]pyridine-3-carbaldehyde

The title compound was prepared from the compound of step 2 (1.27 g, 5.56 mmot)
15  analogously as described in example 1, step 3. Yield: 278 mg.

LC/MS (method LC4): m/z = 275

Step 4: 2-Chloro-1-{4-fluoro-phenyl)-1H-pyrrolo[3,2-cpyridine-3-carboxylic acid

The crude title compound was prepared from the compound of step 3 (278 mg, 1.01
20  mmal) analogously as described in example 1, step 4, except that the reaction

mixture was stirred at 100 °C for 2 h. |

L C/MS {method L.C4): m/z = 281

Step 5: 4-[2-Chloro-1-(4-fluoro-phenyl)-1H-pyrrolo[3,2-cjpyridine-3-carbonyl}-
25  piperazine-1-carboxylic acid tert-butyl ester



3.19 (m, 4H), 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 (m, 2H) 20 Example 35

[2-(5-Flgoroiga'g j}{;-flq‘tgianoxy)-&hy'olroxy-1-pheny|-1H-pyrroIo[3,2-c]pyrig&or-,%-];g(l(-}g/ﬂ00280
piperazin-1-yl-methanone 107 The title compound was prepared from the compound of example 34,
step 1, (61 mg, 108 pmol) analogously as descri in example 9 and obtained in the form of the [2-
(5-fluoro-2-methyl-phenoxy)-6-hydroxy-1-phenyl-1H-pyrrolo[3,2-c]pyridin-3-yI)-
piperazin-1-yl-methanone dihydrochloride. Yield: 25.9 mg. 5LC/MS (method LC6): m/z = 446.18; Rt =

2:37 M MR, RN 05,38 ADID il LR AT B IS . 19, 6.7

(m, 1H), (m, 1 , .54 (m, 4H), 8.40 (m, 9.28 (m, 2H) 10Example 36
[2-(2,6-Diessnbeg e sRPiephesigr 13- YR8 208lpyridin-3-y11-piperazin-1-ylmethanone 15
LC/MS (method |.C4): m/z = 459 :

5  Step 6: 4-[2-(5-Fluoro-2-methyl-phenoxy)-1-(4-fluoro-phenyl)-1H-pyrrolo{3,2-
clpyridine-3-carbonyl}-piperazine-1-carboxylic acid tert-butyl ester
The crude title compound was prepared from the compound of step 5 (50.0 mg, 108
umol) and 5-fluoro-2-methylphenol analogously as described in example 1, step 6.
LC/MS (method LC4): m/z = 548
10
Step 7: [2-(5-Fluoro-2-methyl-phenoxy)-1-(4-flucro-phenyl)-1H-pyrrolo]3,2-c]pyridin-3-
yl]-piperazin-1-yl-methanone
The title compound was prepared from the crude compound of step 6 analogously as
described in example 1, step 7, and obtained in the form of the [2-(5-fluoro-2-methyi-
15  phenoxy)-1-(4-flucro-phenyl)-1H-pyrroiof3,2-c]pyridin-3-yl]-piperazin-1-yl-methanone
bis(trifluoroacetic acid salt). Yield: 25.3 mg.
LC/MS (method LC1): m/z = 448.17; Rt = 1.10 min
'H-NMR: 3 (ppm) = 2.14 (s, 3H), 3.04 (br s, 4H), 3.66 (br s, 4H), 6.83 (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,
20 2H), 8.29 (s, 1H)

Example 16
[1-Phenyl-2-(2-methyl-phenoxy)-1H-pyrrolo[2, 3-clpyridin-3-yl]-piperazin-1-yi-
methanone

25




Step 1: 442-(26-Dimethyl-phenoxy)-1-phenyl-1H-pyrroIo[3,2-b]pyridine-3-¢a"rbonylp piperazine-
1-carboxylic acid tert-butyl ester The title compound was prepared analogously as described in

example 1, Svtve(P260 f om tzhe compound of example 1, step 5, (100.0 mg, 2?%71" E%%IQ%Q(%SZO,& '
20dimethylphenoq. el o6 mg. LC/MS (method LC4): m/z = 500 Step 2:

[2-(2,6-Dimethyl-phenoxy)-l-phenyl-lH-pyrrolo[3§-b]pyridin-3-y1j-piperazinl-yl-methanone 25The title
compound was prepared from the compound of 3p 1 analogously as described in example 1, step 7,
and obtained in the form of the [2-(2,6-dimethyl- 108
phenoxy)-1-phenyl-1H-pyrrolo[3,2-b]pyridin-3-yll-piperazin-1-yl-methanone dihydrochloride. Yield: 51
mg. LC/MS (method LC5): m/z = 426.21; Rt = 1.71 min 1H-NMR: 8 (ppm) =2.16 (s, 6H), 2.94 (m,
41-1), 3.3Bepn] 2HY '@60-(h-pytio RIE03ep8atRe7 .44 (m, 1H), 7.64 (m, 1H), 7.72 (m, 4H), 7.92 (m,
1H), 8.4 +hH a

2Pty oA o SRR & acaindole (1,00 g8 4 Tl anaingously
101-yl-mageerstiversgeyxpmple 10, step 1. Yield: 1.20 g.

442-5(3-F§l:@;|g§,@ﬁgmh}ﬂ;@mﬁ%)-lb@henyl-1H-pyrrolo[2,3-c]pyridine-3-

carbonyll-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

F-ﬂ(u0r?-%@@mmumW%-a&w&ﬁ]&maFn®WD?stﬁ@45 Step 2: )
2-(3-Flugro-2,6-dimethyl-phenoxy)-1-phenyl-1H-pyrrolo[2,3-cipyridin-3-y1}- piperazin-,1-yl-methanone
ey e R N e e S T s R s Mg
Dissolutiomadi}fznalbponsty saliddncaitsaabih guamnijledf, @pi 2addition of

10 LC/MMS (method LC4): mfz = 211

Step 3: 2-Chioro-1-phenyl-1H-pyrrolof2, 3-clpyridine-3-carbaldehyde
The title compound was prepared from the crude compound of siep 2 analogously as
described in example 1, step 3. Yield: 111 mg.

15  LC/MS (method LC4): m/z = 257

Step 4: 2-Chioro-1-phenyl-1H-pyrrolo[2, 3-c]pyridine-3-carboxylic acid

The titlie 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
20 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

25  The title compound was prepared from the compound of step 4 (217 mg, 796 pmol)
anaiogously as described in exampie 1, step 5. Yield: 161 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}-

30 piperazine-1-carboxylic acid tert-butyl ester



109 hydrochloric acid (0.1 M) and lyophilization overnight yielded 42 mg of the title compound-in the
form of [2-(3-fluoro-2,6-dimethyl-phenoxy)-1-phenyl-1H-pyrrolo[2,3- c)pyridin-3-y1]-piperazin-
1-yl-methangne dih}/drochloride. LC/MS (method LC8): m/z = 445.30; Rt = 2.43 min 51H-NMR: S
(opm) = 2.10' 7 BH %4 (m, 4H), 3.45 (m, 4H), 7.09 (m, 1H), 7.16 (m, 1H) 7 B8 (M. 1H), 7.63 (m,
2H), 7.31 (m, 2H), 8.05 (m, 1H), 8.43 (m, 1H), 8.%1 (m, 1H), 9.41 (m, 2H) Example 38
10[7-Chloro-2-(5-fluoro-2-methyl-phenoxy)-1-pheriyl-1H-pyrrolo[2,3-c]pyridin-3-y1)-
piperazin-1-yl-methanone 15Step 1: 7-Methoxy-1-phenyl-1H-pyrrolo[2,3-c]pyridine The title compound

was prepared.from 7-methpoxy-1H-pyrrolo2.3- ridine 6,75 m g i escribed in
exampe Tt R 3 H B e T OBol & e S AT P8 i)
7-Methoapalqutersiy-asadginyriredoyr mtefrec] pgirfirt 2aonenthificitiondiy poeprt alie piBp&red from the
compounﬂqus (1.19 g, 5.31 mmol) analogously as described in example 1, step 2. Yield: 0.74 g.
LC/MS (method LC#): m/z = 241 WO 2009/095162PCT/EP2009/000280 110 The title compound was
prepared-feddStEehen bkl orsEpS $639 mg, 2.66 mmol) analogously as described in example 1,
steps3. Yield: 490 mg LC/MS (method LC4): m/z = 291 5Step 4.

2,7-Dichloro-1-phenyl-1H-pyrrolo[2,3-c]pyridine-3-carboxylic add The compound of step 3 (691 mg,
237 mmSIp ks e B b RRRIEN REHEREHb b PYTOIOL2 5-cloyridin-S Y -piperazin-1-y1-

methanone
The title compound was prepared from the compound of step 8 (27.0 mg, 52.7 ymol)
analogously as described in example 1, step 7, and obtfained in the form of the {1-
10  phenyl-2-(2-methyl-phenoxy)- 1H-pyrrolo[2,3-c]pyridin-3-yl]-piperazin-1-yl-methanone
bis(triflucroacetic acid salt). Yield: 24 mg.
L.C/MS {method LC1): m/z = 412.19; Rt = 0.98 min
"H-NMR: & (ppm) = 2.21 (s, 3H), 2.96 (br s, 4H), 7.11-7.19 (m, 2H), 7.23 (d, 1H), 7.27
(d, 1H), 7.61-7.64 (m, 1H), 7.66-7.70 (m, 2H), 7.73-7.76 {m, 2H), 8.05 (d, 1H)}, 8.46 (d,
15 1H), 8.88 (brs, 3H)

Example 17
(2-Benzyl-1-phenyl-1H-pyrrolof2,3-c]pyridin-3-yl)-piperazin-1-yl-methanone

20

Step 1: 4-(2-Benzyl-1-phenyl-1H-pyrrolo[2, 3-clpyridine-3-carbonyl)-piperazine-1-

carboxylic acid tert-butyl ester

The crude title compound was prepared from the compound of example 16, step 5,
25  (50.0 mg, 113 ymol} analogously as described in example 2, step 1. Yield: 105 mg.

LC/MS (method LC4): m/z = 457



in example 1, step 4. The reaction mixture was stirred at 40 C for 2 h. 1.11 g of crude title compound
were obtained. LC/MS (method LC4): m/z = 273 10 Step 5:

4-(2,7- DichI 1H -pyrrolo[2,3-c]py .dine-3-carbonyl)- plperazm - E cid tert-butyl
ester The crug,eggg)lr?n%oénd of step 4 (1.11 g) was reacted analogously as égsﬁc?r% %‘flré?g(ample 1, step
5. 587 mg of the title compound were obtained. 1§ LC/MS (method LC4): m/z = 475 Step 6:
4[7-Chloro-2-(5-fluoro-2-methyl-phenoxy)-1-pheny ?1H -pyrrolo[2,3-
clpyridine-3-carbonyl]-piperazine-1-carboxylic acid tert-butyl ester The title compound was
prepared from the compound of step 5 (160 mg, 336 pmol) 20analogously as described in example 5,
step 1. Yield: 102 mg. LC/MS (method LC4): m/z = 566 Step 7:

[7- Ch|oroSEesf,Zﬂ&%T%emﬁbihphgmén‘dﬁygyﬂpm)}q]pvﬂymoﬁoyb@iéwz@nisy! -methanone

VLI-DiPer i BIREARRN RSO ROMAO LSRRI R GeB2 RN e Teagifbanalogously

as described in example 5, step 2. Dissolution of the o0 talned solid in a small quantity of MOH,

addition BNRIREBERIOAS Q@ﬁf@%‘jl\ﬁ) axRMpdpisieroh GVQrﬁF&ﬁfﬂﬁglﬂéH‘Qéorﬂa of Eﬂ% tRte compound in

the fprm p&#91-1-phenyl-1H-pyrrolo[2, 3-clpyridin-3-yl)-piperazin-1-yl-methanone

[7-chloro-2-(5-fluoro-2- eth -1-phenyl1H-pyrrolo[2,3-clpyridin-3-yll-piperazin-1-yl-methanon
e duhydrdﬁﬁf&fﬁ’é’r%ﬁ’ ﬂgéﬁ?o%\é@)g = 464.14; Rt = 1.92 min WO

2009/09 3 XRAFCFEMBEAI0002A0 -1 B8EL PONRIR: BIBpan = 2.02 (s, 3H), 2.98 (M, 4H), 3.66 (M, 4H),
6.88 (M, AR By 588 (s 3k 224 MMy 8 58 @Hh), 6.87-6.80 (m, 2H),
7.13-7.16 (m, 3H), 7.51 (br s, 2H), 7.61-7.64 (m, 3H), 8.13 (d, 1H), 8.45 (d, 1H), 8.77
10 (s, 1H), 8.99 (br d, 2H)

Example 18
[2~(3-Fluoro-2-methyl-benzyl)-1-phenyl-1H-pyrrolo2, 3-clpyridin-3-yl}-piperazin-1-yl-
methanone

15 |

Step 1: 4-2-(3-Fluoro-2-methyl-benzyl)-1-phenyl-1H-pyrrolof2,3-clpyridine-3-
carbonyl]-piperazine-1-carboxylic acid tert-butyl ester

20  The title compound was prepared from the compound of example 16, step 5, (100
mg, 227 umol) analogously as described in exampile 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}-
25  piperazin-1-yi-methanone



7.68 (m, 1H), 8.13 (m, 1H), 9.20 (m, 2H) 5 Example 39
[7-Chloro-2-(3-fluoro-2-methyl-benzyl)-1-phenyl-1H-pyrrolo[2,3-c]pyridin-3-ylipiperazin- 1 yI methanone

10 Step 1: 4 I 3-fluoro-2-methyl-benzy0-1-phenyl-1H-pyrrolo[ '19},@1 g;
carbonyl]- plr?‘gra%%e-f%érboxyhc acid tert-butyl ester The compound of e%;gample g‘] step 5, (100 mg,

210 pmol), was reacted analogously as descrlbe%}n example 4, step 1, to give a mixture of the title
compound and 4-[2,7- 15bis-(3-fluoro-2-methyl-beénzy0-1-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 com gcma%&,ﬂgtg]l %} %@,ﬁ”ge ‘HV&’QQZ f;r?;% SR %Jsg}y as described

[7- Chloro ro-2-met enzyl)-1-p en H pyrro
plpera2|nm@ﬁ&ﬁ@ﬂﬁ&;@ﬂ@%@&%‘#@%@ﬁﬁ”ﬁ@!@@rﬁg b 3 ehsonall geaedibead Mibgously as

described 4 ﬁzsﬁraph?ém%rﬁer?c AuRsiuiion ahigg ﬁ%lﬁ&f?&%défh@ﬁﬂ@l@é@@w phdipH, addition of

hydrochloric acid (0.1 M and%ophlllzatlon overm t yielded 8.6 mg of the 25title compound in the

form of tﬁaqﬁlmﬂwmub eé%{atﬁ%ft?eh?zﬁ Oaﬁé’n-mﬁpwf benzyl)-1-phenyl-i H-
pyrrglo[2p3nelayrdmncioytkiiperagipideybmethgnanardinydeoshpgidenioride.

LC/MS (method LC3): mfz = 428.20; Ri = 1.06 min

TH-NMR: & (ppm) = 1.85 (s, 3H), 2.90 (br s, 2H), 3.18 (br s, 2H), 3.74 (br s, 2H), 4.28
{(brs, 2H), 6.70 (d, 1H), 6.95 (t, 1H), 7.01 (g, 1H), 7.51 (br s, 2H), 7.58-7.61 (m, 3H),
8.22 (d, 1H), 8.47 (d, 1H), 8.77 (s, 1H), 9.41 (br s, 1H), 9.60 (br s, 1H)

10
Example 19
[2-(5-Fluoro-2-methyl-phenoxy)-1-phenyl-1H-pyrrolof2, 3-cjpyridin-3-yl}-piperazin-1-yl-
methanone
QﬁL -
15

Step 1: 4-[2-(5-Fluoro-2-methyl-phenoxy)-1-phenyl-1H-pyrrolo{2, 3-c]pyridine-3-
carbonyl]-piperazine-1-carboxylic acid tert-buty! ester
The crude title compound was prepared from the compound of example 16, step 5,
(100 mg, 227 umol) and 5-fluoro-2-methylphenol analogously as described in

20 example 1, step 6.
LC/MS (method LC4): mfz = 531

Step 2: [2-(5-Fluoro-2-methyl-phenoxy)-1-phenyl-1H-pyrrolo[2, 3-c]pyridin-3-yi}-

piperazin-1-yi-methanone



WO 2009/095162PCT/EP2009/000280 112 LC/MS (method LC8): m/z = 462.16; Rt = 1.99 min
1H-NMR: 8 (ppm) = 1.68 (s, 3H), 3.19 (m, 4H), 3.84 (m, 4H), 3.98 (m, 2H), 6.17 (m, 1H), 7.00 (m, 2H),

7.36 (m, 2H), 7. 405 5126I—2I) 7.56 (m, 1H), 8.10 (m,-1H), 8.48 (m, 1H) 5 }I)E&(% I{(]-:- )Ah(]) &%Sg -B
is-(3-fluoro- -me -benzyl)-1-phenyl-1H-pyrrolo[2,3-c]pyrid in-3-y1]-pi pera2| R Iﬂmethanone 10

88

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
hydrochloric acid (0.1 M) and lyophilization overnight yielded 25.8 mg of the title
compound in the form of [2-(5-fluoro-2-methyl-phenoxy)-1-phenyi- 1H-pyrrolo[2,3-

5  c]pyridin-3-yl}-piperazin-1-yl-methanone dihydrochtoride.
LC/MS (method LC3): m/z = 430.18; Rt = 1.04 min
TH-NMR: § (ppm) = 2.17 (s, 3H), 2.98 (br s, 4H), 3.62 (br s, 4H), 6.99 (dt, 1H), 7.30 {,
2H), 7.62 (t, 1H), 7.88 {t, 2H), 7.75 (d, 2H), 8.10 (d, 1H), 8.47 (d, 1H)}, 8.87 (s, 1H),
9.40 (br s, 2H}

10
Example 20
[2-(5-Fluoro-2-methyl-phenoxy)-5-methoxy-1-phenyl-1H-pyrrolo[2, 3-c}pyridin-3-yi}-
piperazin-1-yl-methanone

15 F

Step 1: 5-Methoxy-1-phenyl-1H-pyrrolof2,3-c]pyridine
To a mixture of 5-methoxy-1H-pyrrolof2,3-¢c]pyridine (6.60 g, 40.5 mmol; cf. D.
Mazéas et al., Heterocycles 50 (19989), 1065), copper(ll) acetylacetonate (1.06 g,

20 4.05 mmol) and potassium carbonate (11.2 g, 81.0 mmol) in DMSO (63 mi) was
added iodobenzene (4.99 mi, 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

25 combined, dried over sodium sulfate, filtered and evaporated under reduced pressure.



Step 1: 4-[2,7-Bis-(3-fluoro-2-methyl-benzy1)-1-phenyl-1H-pyrrolo[2,3-c]pyridine-3-
carbonyll-piperazine-1-carboxylic acid tert-butyl ester The compound of example 38, step 5, (100 mg,

210 pmol) a%g] f%ﬁ%glggalogously 15as described in example 4, step 1, t&%\f,%%gr&x%ge of the title

compound

chloro-2-(3-fluoro-2-methyl-benzy1)-1-phenyl- 1I-EByrroIo[2 3-clpyridine-3-carbonyll-
piperazine-I-carboxylic acid tert-butyl ester which Was separated by preparative HPLC. 40 mg of the
titte compound were obtained. LC/MS (method LC4): m/z = 651 20 Step 2:

pberas e TRE ot o oo S ! (T e et R e s

describedampgensble 4, step 2. Dissolution of the obtained solid in a small quantity of MOH, 25addition

of hydroghloies agidhd M Anghlyapbiization overnight yielded 30 mg of the WO
2009/095162PCT/EP2009/000280 113 title compound in the form of the

[2,7-bis-(3-fluoro-2-methyl-benzy1)-1-phenyl-1Hpyrrolo[2,3-c]pyridin-3-y1]-piperazin-1-yl-methanone

dihysirocBieiide. 4-Widsolna ﬂw{é#@i)?)%ﬁ &93&&31&2%% pyaiR-2HAMMR: 6 (ppm) = 1.16 (s, 3H),

125(s )298 2H), 3.23 (m, 2H) 3,62 (m, 5 2H), m2H m2H)401(m 2H),
6.12 (m, H% 'é%ét’ﬁ‘P o weg ﬁ?pi‘ d o8 the SRITPS ':‘Lﬁd( 27(%58%15 PAR &%, 1H), 8.50

(m, 1H), @r&?o@nuiflyl)aEmm’iEétﬂ.m exampie 1, step 2. Yield: 2. 28 g.
10[7- Ber]_ ﬁgiflu&rod%_@%s@éaheﬂ){(y) -1- phenyl -1H-pyrrolo[2,3-c]pyridin-3-y11-

piperazin-I1- anone 1
4[7-Benzyl-2-(5-fluoro-2-methyl-phenoxy)-1-phenyl-1H-pyrrolo[2,3-

10 Step 3: 2-Chloro-5-methoxy-1-phenyi-1H-pyrrolof2, 3-c]pyridine-3-carbaldehyde
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: 814 mg.

LC/MS (method LC4). miz = 287

15 Step 4: 2-Chloro-5-methoxy-1-phenyl-1H-pyrrolof2, 3-clpyridine-3-carboxylic acid
The crude title compound was prepared from the compound of step 3 (790 mg, 2.78
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

20
Step 5: 4-(2-Chloro-5-methoxy-1-phenyi-1H-pyrrolo[2, 3-clpyridine-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

25 (681 mg, 3.03 mmol) and 1-hydroxybenzotriazole hydrate (312 mg, 2.28 mmol} in
DMF (20 ml) was added NMM (211 pl, 8.27 mmol), and the reaction mixture was
stirred at room temperature overnight. The mixture was guenched 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

30 to 35 %)/HEP) to give 653 mg of the title compound.

LC/MS (method LC4): mfz = 471



c]oyridine-3-carbonyll-piperazine-1-carboxylic acid tert-butyl ester The title compound was prepared
from the compound of example 38, step 6, (45 mg, 80 pmol) analogously as described in example 4,

step 1. Yieldg3/,8adseMS (method LC4): m/z = 621 20 Step 2: [7-Benzyérr%@;w&f@}%-methyl-p hen
oxy)-1-phenyl-1H-pyrrolo[2,3-c]pyrid i n-3- yg-piperazin-1-yl-methanone The compound of step 1 (37
mg, 60 pmol) was reacted analogously as descrilé%d in example 4, step 2. Dissolution of the obtained
solid in a small quantity of MOH, 25addition of hydrochloric acid (0.1 M) and lyophilization overnight
yielded 35 mg of the 114 title compound in the form of the

[7-benzydsg gﬂ% fW?ZQ@ﬂl%FB’b%@WSQh%m?F{%%emoxy -phenyl-1H-pyrrolol2.3.

H- pyrrolo[l cjpyridin-3-01 B_Tperazm 1-yl-methanone dlhydroch oride. LE/MS (method LC6): m/z =
520.23; RIpYBAEErAiRarbonynpaRZIneninea e RCISHELRYIERSEN), 3.61 (M, 4H), 4.12 (s, 2H),

6.68 (M, PréHitie- 8&&%&#&)%&%@%&%%@%%&%0&4@ dstaplh 7158 g, 3, |Eist(m, 1H), 8.46
(m, 11i), 9.33 (m 2H) Example

17ty S EErHR P AT B EIoBRUAY 23 ISR Sl oSy - Yield:
10ptperagolmydrmethanone Step 1:

4-[7 Eth 29 Iuo - he )-1-pheny1-1H-pyrrolo[2,3-c]pyridine153-carbonyl]piperazine-
1- carbox;ﬁ?\ﬁtg %ty ah "9 mné)(%(gre of the compound of example 38, step 6, (65 mg, 115 pmol),

iron(111) acetylacetonate (2. 03 mg 5.7 pmol) and NMP (102 6 mg, 1.04 mmol) in THF (5 ml) was

cooled sy pVERRRERIILERINIRA R P 2R RMIL MR T yRsIagued AYddhe resuling

solution wa m|n rown mixture was 2 que ed with water and extracted with EA.

The orgahivajeesariard ﬂh@tﬁﬁiﬁé‘rone

10 The compound of step 6 (27.0 mg, 48.2 umo!) was reacted analogously as described
in example 1, step 7. Dissolution of the obtained solid in a small quantity of MOH,
addition of l:lydrochloric acid (0.1 M) and lyophilization overnight yielded 21.9 mg of
the fitle compound in the form of [2-{5-fluoro-2-methyi-phenoxy)-1-phenyi-1H-
pyrrolo[2, 3-clpyridin-3-yl}-piperazin-1-yl-methanone dihydrochioride.

15 LC/MS (method LC1): m/z = 460.19; Rt = 1.06 min
TH-NMR: & (ppm) = 2.13 (s, 3H), 2.98 (br s, 4H), 3.89 (s, 3H), 6.89 (dt, 1H), 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), 8.06 (br
s, 2H)

20 Example 21
[2-(5-Fluoro-2-methyi-phenoxy)-5-hydroxy-1-phenyl-1H-pyrrolof2, 3-clpyridin-3-yl}-
piperazin-1-yl-methanone

0
50

25



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 = 558.66 WO

2009/09516 /000280 115 Step 2: _

[7-Ethyl-2-(5- I(lj%-lrgté)'g}zg-9€5r1(?§tz?lyI-phenoxy)-l-phenyl-lH-pyrrolo[2,3-0]pyridin-g-cMﬂ)z{m%{)0280
y1)-piperazin-1-yl-methanone The compound of sfep 1 (29 mg, 52 pmol) was reacted analogously as
described in example 4, step 2. Dissolution of the"obtained solid in a small quantity of MOH, 5 addition
of hydrochloric acid (0.1 M) and lyophilization overnight yielded 12 mg of the title compound in the
form of t .

[7-ethy|-2-(§-HLtjlgr%?r2n- Oeut?]?/l‘-% Seﬁg';g/ E?Eip r%rr?yﬁ?fl-fgwpo%&%% pxyakll‘gm??ggi%?Searé%?r?-'?-yl-methanone
dihydrochgridd S LLomniSamateaedIhCas: daseasgin EXRMele S@ndrobtaingginiriampphile 1.06 (t,
3H), 2.08< i | 154381401 4Q€ ol k03, 2H), 7.68 (m, 3H),
7180 (m. L 400 e e op AT e @%ﬁmﬁ?ﬁé@%mmﬁ
[2-(5-FluBHeesFiRthPRBHSEATE- FBYRERS IR nYISIH -HYrPdidg2, 3-blpyridin-3-yll-
15pperaginakyItmethan e ): Sier=-U4sMetmy/Larhenyl-1H-pyrrolo[2,3-b]pyridine

206-Methox -1H7%yrroIoE’/2_,_3-t§%yridine (2.9, 6.75 mmol) was reacted analogously as described in
example 3b! (RPENE ¢ 62 Foftib At dBRH R L ENRS PritiHol PREL iD=/ 8% Gtep 2:
6-MethoxyH - peenye 11Brdlinyair gty HRI o[B8 (bl dineR-ane7 \MO A9NBOBEE ARG, WER2608/000280

2H)
10 Example 22

[2-(3-Fiuoro-2-methyi-benzyl)-5-methoxy-1-phenyi-1H-pyrrolo[2, 3-c]pyridin-3-yl]-
piperazin-1-yl-methanone

H,c— O

15
Step 1: 4-[2-(3-Fluoro-2-methyl-benzyl)-5-methoxy-1-phenyl-1H-pyrrolof2,3-
clpyridine-3-carbonyll-piperazine-1-carboxylic acid tert-butyl ester
The title compound was prepared from the compound of example 20, step 5, (104
mg, 220 pmol) analogously as described in exampie 4, step 1. Yield: 89 mg.

20 LC/MS (method LC4). m/z = 559

Step 2: [2-(3-Fluoro-2-methyl-benzyl)-5-methoxy-1-phenyl-1H-pyrrolo[2, 3-clpyridin-3-
yil-piperazin-1-yl-methanone
The compound of step 1 ((25.0 mg, 44.7 uymol) was reacted analogously as

25  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



116 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 1 Ivent was evaporated. The remaining residue i ﬁJ (0.2 mixture of
acetic acid (?ﬂé}%)%?n B‘ggﬁ(?phosphoric acid (31 ml) and heated to 125 C fgﬁrﬂ%ﬁi g@%l%?t?on was
cooled to room temperature-and concentrated in ZCuO. The remaining residue was poured onto ice
and the aqueous phase was extracted with EA. Thé combined organic phases were washed with .
brine, dried over sodium sulfate, filtered and the solvent was removed under reduced pressure. The
remaining, Qi JLif] ; iHe E (oWol] 80 g of the
e compant Ee TnEy e KA iROIaR shaBralsch B e IS lody?
2-Chlorolenieilibi-pyreiald- Srelpyridini2- Bl Raiane- B dansirgir dhdigehieidgound was
preparec{@m\ggﬁg@m@@_ -Ohater45£032 9 18.@gnmAl) 15analogously as described in example 1,
step 3. Yj.eld: 1.779. LC/MS (method LC4): m/z = 287 Step 4:

2-Chloro-B-NBRogyRREHeNYIBEHSHAFOI0F28- 1P Sridib-3-taiB6 Ry (7 Hcit %he cafhpduhil 8f step 3
(1_-73 9, &gy 5}6?05}1}’\’?}@( %@egi' Q%',%.@Bﬂ@éﬁﬁ%ﬂ?@q@m@(ﬁmgﬂ L stepAsd g reaction
mixture was stirred at 40 C for 2 h. 2.62 g of crude title compound were obtained. LC/MS (method
LC4): m/2 3689 (8.3d) 8. B BhiBFB-2-methoxy-7-phenyl-7H-pyrrolo[2,3-c]pyridazine-5-carbonyl)-
25piperazine-1-carboxylic acid tert-butyl ester The crude compound of step 4 (2.62 g) was reacted
analogm%sl as degsi:ribed in example 20, step 5. 2.71 g of the title compound were obtained. LC/MS
(method éﬁ‘ {§/% 471 30Step 6:

4-[2-(5-Fladfriumretizyivsieydentdime tnaap:typhehgh - Bypsotol2[3; 3-c]pyridin-3-yl]-

200 0o BIRIRE T EYTRbG BB 127 e

The title compound was prepared from the compound of exampie 22, step 1, (60.0
15 mg, 107 umol) analogously as described in example 9 and obtained in the form of the

12-(3-flucro-2-methyl-benzyl}-5-hydroxy-1-phenyl-1H-pyrrolo{2, 3-clpyridin-3-yl}-

piperazin-1-yl-methanone dihydrochloride. Yield: 29.3 mg.

LC/MS (method LC1): miz = 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
20  (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-yll-piperazin-1-yl-

25  methanone



The title compound was prepared from the compound of step 5 (153 mg, 325 pmol) analogously as
described in example 5, step 1. Yield: 80 mg. LC/MS (method LC4): m/z = 562 5Step 7:
[_2-(5-Fluoro-%- ‘3},?%5‘8 §noxy)-6-meth_oxy-l-_pheny_l-1H-pyrro|o[2,3-b]per'[Q_i[}7EP2(m(Mm0 60 -
3-y1]-piperazin-1-yl-methanone The compound of step 6 (30 mg, 54 pmol) was reacted analogously as
described in example 5, step 2. Dissolution of the,gbtained solid in a small quantity of MOH, addition of
hydrochloric acid (0.1 M) and lyophilization overnight yielded 16 mg of the 10title 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  1N-NMR: 8 (opm) = 2.12 (s, 31-0, 3.00 (m, 4H), 3.72 (m, 4H), 3.78 (s, 3H),

“ . 9‘*&@5\5*‘?.40 (m, 11-1), 7.51 (m, 2H), 7.59 (m, 2H), 8.00 (M, 151H),

enyl-4-pppyl-1H-pyrrolo[2,3-b]pyridin-3-y1)-piperazinl-yl-methanone
{-pyryolo[2,3-b]pyridine 4-Chloro-1H-pyrrolo[2,3-14yridine (10 g,
65.5 mmol) was reacted analogo as 25described in example 20, step 1, to give 9.81 g of the title
compound. 118 LC/ME
1-Phenyl-4-propyl-1
of step 1 (4.69 g, 20.5 m¥#
42, step 1. Yield: 3.57g.

Step 1: 1-Phenyi-1H-pyrrolo[2,3-bjpyridine

‘The title compound was prepared from 7-azaindole (1.18 g, 10.C mmol) analogously
5 as described in example 10, step 1. Yield: 860 mg.

LC/MS (method LC4): miz = 185

Step 2:.3,3-Dibromo-1-phenyi-1,3-dihydro-pyrrolo[2,3-b]pyridin-2-one
To a stirred solution of the compound of step 1 (960 mg, 4.94 mmol) in tert-butanol
10 (36 ml) under argon was added pyridinium bromide perbromide (6.32 g, 19.8 mmo!)
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 arganic layer was
separated, dried over sodium sulfate, fittered and evaporated under reduced
15  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

20  Siep 3: 1-Phenyl-1,3-dihydro-pyrrolo[2,3-bjpyridin-2-one
The compound of step 2 (1.40 g, 3.80 mmol) was disscived in ethanol (160 mi), 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 fillered over celite, and the filtrate was evaporated under reduced pressure.



LC/MS (method LC4): m/z = 237 Step 3: 3,3-Dibromo-1-phenyl | '
4-propy1-1,3-dihydro-pyrrolo[2,3-b]pyridin-2-one 10 The title compound was prepared from the
compound %39@3@5’?&9’ 15.1 mmol) analogously as described in exa@g&g&gﬂ(ﬁm%ﬁweld: 8.50.
LC/MS (method LC4): m/z = 410 Step 4: 1-Phenyl-4-propy1-1,3-dihydro-pyrrolo[2,3-b]pyridin-2-one 15
The title compound was prepared from the comp% nd 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 20 The title compound was

. | ' ' le 1,
preparedd{%mn%r&emawggﬁy%?% Badu &ﬁléiz.gug%lygﬁ egrysivaprigacabeddy example 1

step 3. Yield: 259 g. LC ethod LC4): m/z = 29
2-Chlorothegiengatapsily 1-1H-pyrrolo[2,3-b]pyridine-3-carboxylic acid 25The compound of step 5

(1.59 9, 3 3AMMALNGS reagies/aragagously 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 30Step 7: 4-(2-Chloro-1-phenyl1-4-propyl-1H-pyrrolo[2,3-b]pyridine-3-carbonyl)-

pip?azir@ﬁép@?%ﬁﬁ%ﬂ%i@ﬁ%?ﬂg@i@o}l&%ﬂ@ﬁ%&mm%%ep 6 (1.73 g) was re/acted

analogo escribed in example 1 5..1.28 g of the title co er, tained. LC/MS

m eth% d”f%&?%ﬁ)@{ﬂg{éﬁ?&é% g_r%parég tﬁgm the cc%pound c'; stepnép%@ mV\é, fi%) m-moﬂ

[2-(2,6-Dimeltnybyotie mexygsbiiehirl ekgrayps - 14tepydrol e R 328 yglin-3-y11-

piperazin-L-yk: A solufi f 2,6-dimethylphenol (152 mg, 1.24 mmol) in NMP (3 ml) was
rLd&:A(h @%ﬁﬁ;@%&r@;@% P

added sodium 4 mmol, 60% dispersion in mineral oil), and the suspension was
stirred at room temperature under an argon atmosphere for 20 min.

10  Step &: 2-Chloro-1-phenyl-1H-pyrrolo[2, 3-blpyridine-3-carboxylic acid
The titie compound was prepared from the compound of step 4 (280 mg, 1.09 mmol)
analogously as described in example 1, step 4, except that the reaction mixture was
stirred at 100 °C for 2 h. Yield: 220 mg.
LC/MS (method LC4): m/z = 273

15
Step 6: 4-(2-Chloro-1-phenyl-1H-pyrrolof2,3-b]pyridine-3-carbonyl)-piperazine-1-
carboxylic acid teri-butyl ester
The title compound was prepared from the compound of step 5 (220 mg, 807 pymol)
analogously as described in example 1, step 5. Yield: 292 mg.

20 LC/MS (method LC4): m/z = 441

Step 7: 4-[2-(5-Fluoro-2-methyl-phenoxy)-1-phenyi-1H-pyrrolo{2, 3-bjpyridine-3-

carbonyl}-piperazine-1-carboxylic acid teri-butyi ester

The title compound was prepared from the compound of step 6 (50.0 mg, 113 ymol)
25 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-pyrroio[2, 3-b]pyridin-3-yl}-
30 piperazin-1-yl-methanone '
The title compound was prepared from the compound of step 6 (28.0 mg, 52.7 pymol)

analogously as described in example 1, siep 7, and obtained in the form of the [2-(5-



10After 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 pha &) %%Ecentrated and the remaining residue was dISSO| DG dibgeml) and TFA
(3 ml) and sﬁgréé%gat’%room temperature for 2 h. The solvents were evaporateJEP d the resulting solid
was 15purified by preparative HPLC. The fractiong.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 }?23 h rolo[2,3-blpyridin-3-yl}-piperazin-1-yl-

phenyl- %%c@?tl %@f% rro éls b?pﬁ? in-3 yqui)l%e;azm 1‘“{4 met gr%o%g 20d|hyd¥ochlor|de LC/MS
(method Tel)anepehigiflsoraceticaddisalb-Nigik: 80ppen) = 0.91 (t, 3H), 1.58 (m, 2H), 2.05 (m,
3H), 2. 1%%@3%&@5&%%}*}“%@24@@ AHRETR A, 2.88 (m, 2H), 322 (m, 1H), 335 (m, 1H),

3.50 (m, 2H) 4 (m, 4H Em 1H), 7.59 (m, 4H), 8.06 (m, 1H), 91355 h 25 Example 45
H-NMR: S(ppm 21353H)301(brs4 ), 3.67 {brs, (dt, 1H), 6.93

5 (dd, 1H), 7.21 {t, 1H), 7.32 (g, 1H), 7.42-7.46 (m, 1H), 7.50-7.57 (m, 4H), 8.06 (d, 1H),
8.27 (d, 1H), 8.82 (br s, 2H)

Example 25
(2-Benzyl-1-phenyl-1H-pyrrolo{2,3-bjpyridin-3-yl)-piperazin-1-yl-methanone
10

Step 1: 4-(2-Benzyl-1-phenyl-1H-pyrrolo[2,3-blpyridine-3-carbonyl)-piperazine-1-
carboxylic acid tert-butyl ester

15  The title compound was prepared from the compound of example 24, step 6, (49.8
mg, 113 pmol) ahaiogously as described in examplie 2, step 1. Yield: 45 mg.
LC/MS (method LC4): m/z = 497 |

Step 2: (2-Benzyl-1-phenyl-1H-pyrroio[2,3-b]pyridin-3-yi})-piperazin-1-yl-methanone
20 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-

benzyi-1-phenyl-1H-pyrrolo[2, 3-blpyridin-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



[2-(3-FIuoro-2-methyl-benzyl)-l-phehy1-4-propyl-1H-pyrro|o[2,3-b]pyridin-3-y1]- |
piperazin-1-yl-methanone wo 2009/095162PCT/EP2009/000280 120 Step 1:

4-[2-(3-Fluor‘%@-% ll-%enzyl)-l-phenym T/
propyl-lH-pyrrozloF ,3-13]|pyridine3-carbonylkpiperazine-1-carboxylic aci(}J térrtﬁ-; %th{y}/gllgﬂsotzesp 5 The title

compound was prepared from the compound of mple 44, step 7, (150 mg, 310 pmol) analogously
as described in example 4, step 1. Yield: 175 mg."CLC/MS (method LC4): m/z = 572 Step 2:
[2-(3-Fluoro-2-methyl-benzyl)-1-phenyl-4-propyl-1H-pyrrolo[2,3-b]pyridin-3- '
10ylppiperaginmb-yi- nong. T he compo 1 : | analogously
as descritl)r_ie%gJ M%xér@&@iuzé% ?ﬁ)léso 't%%%fﬁtég%b%iinzézéggid% %ﬁgh%%n%a)ﬁ{?g;ﬁﬁgﬁﬁMOH,
addition @f Hdrd2nioviSHEid @E17MPdmd BidphilEdifonloirer@tiht §iefdett 9bHMhBat tHdditie-bompound in
the form %fgtg -(%{lHoro-Z-methyl-benzyl)-1-pheny1-4-propyl-1H-
15pyrrolo]Z,3-b]pyridin-3-ylkpiperazin-1-yl-methanone dihydrochloride. LC/MS (method LC8): m/z =
470.25; Rt = 2.61 min 1H-NMR: S (ppm) = 0.95 (t, 3H), 1.62 (m, 2H), 1.71 (s, 3H), 2.70 (m, 1H), 2.83
(m, 2H), 2 3H), 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) 20 Example 46 , _
[1-Cyclohéskg1Metavhbsrryimahsnyh Ry Ela R oRIPY ARy AulbRipeEsd - dnpianone
piperazin-1-yl-methanone WO 2009/095162PCT/EP2009/000280 121 Step 1:
1-Cyc|ohex-2-eny1-6-meth8<y-1H-pyrrolo [3,2-clpyrid ine

N NH
7N { _/
N= N CH;

10  Step 1: 4-[2-(2-Methyl-benzyl)-1-phenyl-1H-pyrroio[2, 3-b]pyridine-3-carbonyl]-
piperazine-1-carboxylic acid tert-butyl ester
The titie 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. Yiéid: 32 mg.

15 ° LC/MS (method LC4): m/z = 511

Step 2: [2-(2-Methyl-benzyl}-1-phenyl-1H-pyrrolo{2, 3-bjpyridin-3-yi}-piperazin-1-yi-

methanone

The title compound was prepared from the compound of step 1 (30.0 mg, 58.8 pmob
20  analogously as described in example 1, step 7, and obiained 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: 28.4 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,
25  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) | -



Allylpalladium(10 chloride dimer (558 mg, .52 mmol) and triphenylphosphine (1.75 g, 56.68 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 mixturp stirred for
additional BO\Xfﬁiﬁ(.mé)%%]t?%oxy-lH-pyrrolo[3,2- c]pyridine (4.5 g, 30.37 mmgﬁgﬁgzg@é?ﬂﬁﬁggarbonate
(19.79 g, 60.74 mmol) were added, and the reaction mixture was stirred at room temperature for 16 h.
Then the 10mixture was partitioned between watétand 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 (EAJHEP) to give 5.6 g of the title compound. LC/MS (method LC4):
m/z = 229 15 Step 2: 1-Cyclohexyl-6-methoxy-1H-pyrrolo[3,2-c]pyridine The compound of step 1 (5.6
g, 24.5 miaxaknateddyalladium on charcoal (1.12g. 10%) were stirred in ethanol (160 ml) under a

hydroge re, for tal il frand V -In.vacuo to give
531 g ol BT R T ST et L Si2e S ST
3,3-Dibromeitiasgsmhexy1-6-methoxy-1,3-dihydro-pyrrolo[3,2-c]pyridin-2-one The compound of step 2
(5.34 9, 23.2 mmol) was reacted analogously as described in example 32, step 2, to give 34.5 g of
crude title compound. 25 LC/MS (method LC4): m/z = 405 122 Step 4:
1-Cyc|ohexy1-6-methoxy-1,dihyﬂTﬂyrrolo[S,2-c]pyridin-2-one The crude compound of step 3 (34.4
g) was reacted analegously as-dBscribeith example 32, step 3, to give 8.68 g of crude title compound.
Np/zZ 247 B\Step 5:
2-Chloro-1-cyclohexyl/6-m@thoxy-1H-pyrrolo[3,2-c]pyridine-3-carbaldehyde The title compound was
prepared from theRrude ga mpound of@ﬁb 4 (8.68 g) analogously as described in example 1, step 3.

miz = 294 10 Step 6:
y r<ﬁo[3,2-c|pyridine-3-carboxy|ic acid The compound of step 5

2-Chloro-1-cyclohexy
(2.60 g, 5.47 mmol) wa
was stirred at 40 C for

Step 1: 4-[2-(3-Fluoro-2-methyl-benzyl)-1-phenyl-1H-pyrrolo[2,3-blpyridine-3-
carbonyl]-piperazine-1-carboxylic acid tert-butyl ester

10 The title compound was prepared from the compound of example 24, step 6, (66.0
mg, 150 pmol) analogously as described 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-blpyridin-3-yl}-

16  piperazin-1-yl-methanone
The title compound was prepared from the compound of step 1 (20.0 mg, 37.8 ymol)
analogously as described in example 1, step 7, and obtained in the form of the [2-(3-
fluoro-2-methyi-benzyl)-1-phenyl-1H-pyrrolo]2,3-bjpyridin-3-yl}-piperazin-1-yi-
methanone bis{trifluoroacetic acid salt). Yield: 15 mg.

20  LC/MS (method LC1): miz = 428.20; Rt = 1.23 min
"H-NMR: & {(ppm) = 1.84 (s, 3H), 2.85 (br s, 2H), 3.16 {br s, 2H), 3.62 (br s, 4H), 4.17
(s, 2H), 6.87 (d, 1H), 6.91 (t, 1H), 6.99 (g, 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)

25  Example 28



15LC/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 20exampl ?,%?348%‘_@40 mg of the title compound were obtained. LC/W%T G4 4): m/z = 478
Step 8: 4-[1-Cyclohexy1-2-(3-fluoro-2-methyl-benzyl)-6-methoxy-1H-pyrrolo[3,2-
c]pyridine-3-carbonyll-piperazine-1-carboxylic acttert-butyl ester 25 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 mqg, LC/MS _(method LC4): m/z.= 566 tep 9: -

1-CyclobA T B G DA RO P DL TeRR DU BIGTaI o2 S-blpyridin 2y
30c]pyridiparytipipatanistiapbrethanone The compound of step 8 (38 mg, 67 pmol) was reacted
analogously as described in example 4, step 2. Dissolution of the obtained solid in a small quantity of
MOH, 123 addition of hydrochloric acid (0.1 M) and lyophilization overnight yielded 21 mg of the title
compound in the form.of the [1-cy hexy&:%(\?,-fluoro-2-methyl-benzy1)-6-

methoxy-1H-pyHefo[3; idi perazigid-yl-methanone dihydrochloride. LC/MS (method
LC8): m/z = 464.26; Rt 1H-NMR:8 (ppm) = 1.05 (m, 2H), 1.32 (m, 1H), 1.42 (m, 2H), 1.53
(m, 1H), 1.70 (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 . Cri9 (m, 3H), 8.58 (m, 1H), 9.20 (m, 1H), 9.30 (m, 1H)
10 Example 47 [1-Cyclohexyl- qEethyl-benzyl)-6-hydroxy-1H-pyrroIo[3,2-c|pyridin-3-y1]-

piperazin-1-yl-methanone 1 ound was prepared from the compound of example 46,
step 8, (42 mg, 74 pmol) ana ogou$ y as\descfibed in example 9 and obtained in the form of the [1-
cyclohexy1-2-(3-fluoro-2-methy<benzyl)-6-hydroxy-1H-pyrrolo[3,2-cipyridin-3-y11-
piperazin-1-yl-methanone dihydrochloride. Yield: 8 mg. 20LC/MS (method LC4): m/z = 451.20; Rt =
1.055min
Step 1. 5-Methoxy-1-phenyl-1H-pyrrolof2,3-blpyridine
The title compound was prepared from 5-methoxy-1H-pyrroio[2,3-b]pyridine (6.00 g,
40.5 mmol} analogously as described in example 20, step 1. Yieid: 5.69 g.
LC/MS (method LC4): miz = 225
10
Step 2: 5-Methoxy-1-phenyi-1,3-dihydro-pyrrolo{2,3-bjpyridin-2-one
The title compound was prepared from the compound of step 1 (5.68 g, 256.3 mmol)
analogously as described in example 1, step 2. Yield: 1.71 g.
LC/MS (method LC4): miz = 241
15 _ _
Step 3: 2-Chloro-5-methoxy-1-phenyl-1H-pyrroio[2,3-b]pyridine-3-carbaldehyde
The title compound was prepared from the compound of step 2 (1.56 g, 6.48 mmol)
analogously as described in example 1, step 3. Yield: 475 mg.
LC/MS (method LC4): m/z = 287
20
Step 4: 2-Chioro-5-methoxy-1-phenyi- 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.
25 LC/MS (method LC4): m/z = 303



1H-NMR (400 MHz, MOH-D4): 8 (ppm) = 1.21 (m, 4H), 1.68 (m, 3H), 1.84 (m, 2H), 2.08 (m, 2H), 2.34
(m, 3H), 310 (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 (mW(]jH YVCS) .62g09/095162PCT/EP2009/000280 124  PCT/EP2009/000280
[1-Cyc|ohexy1-f—@,%%01imethyl-phenoxy)-6-methoxy-1H-pyrrolo[3,2-c]pyrid(|:n-§-yﬁ-

piperazin-1-yl-methanone 5 Step 1:
4-[1-Cyc|ohexy1-2-(2,6-dimethyl-phenoxy)-6-met?i%xy'—lH-pyrrolo[3,2-
c]pyridine-3-carbonylkpiperazine-1-carboxylic acid tert-butyl ester The title compound was prepared
from the compound of example 46, step 7, (180 mg, 377 pmol) and 2,6-dimethylphenol analogously as
described in example 1, step 106. Yield: 117 mg. LC/MS (method LC4): m/z = 564 Step 2:

[1-CycloRéxy b2 (2 a-dilorexiymsibasyy-ehermthdkypyHogiEcledny idingtdiearpenyhiperazin-1-yl-meth

anone 1?“ Q&gﬁr@ﬂg%g}ﬁgg&ﬁ@ﬁ%?eg{@pl) was reacted analogously as described in example
1, step 7. Dissolution of the obtained solid in a small quantity of MOH, addition of hédrochll)oric acid

(0.1 M) aHeeIj8psamapevEasigRepreRHas e epaous edsisauhifPPtmatdr

1-CyclO 1 ST HRRER A B0 YR ISoD Flyicin-3-y1 L piperaczin-L-ykmetha
none dihydrochloride. 20 LC/MS (method LC8): m/z = 464.26; Rt = 2.55 min 1H-NMR: 8 (ppm) = 1.33
(m, 1H), 1EMEmaiod Be4n™YRS: 4703 (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, 31-1), 7.39 (m, 1H), 8.37 (m, 1H), 9.18 (m, 1H) 125

O 2 Ay PR e R AL IR G et o

blpyridine-3-carbonyl}-piperazine-1-carboxylic acid tert-butyl ester

10  The title compound was prepared from the compound of step 5 (100 mg, 212 pumol)
and 5-fluore-2-methylphenol analogously as described in example 1, step 6. Yield:
99.0 mg.

LC/MS (method LC4): m/z = 561

15 Step 7: [2-(5-Fiuoro-2-methyl-phenoxy)-5-methoxy-1-phenyi-1H-pyrrolof2,3-b]pyridin-
3-yl}-piperazin-1-yl-methanone
The compound of step 6 (30.0 mg, 53.5 pmol) was reacted analogously as described
in example 1, step 7. Dissoiution 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
20  the title compound in the form of the [2-(5-fluoro-2-methyl-phenoxy)-5-methoxy-1-
phenyi-1 H»pyrroIo[2,3-b]pyridin-3-yt];piperazin-1-yl-methanone dihydrochloride.
LC/MS (method LC1): m/z = 460,19; Rt = 1.31 min
"H-NMR: 6 (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),
25 913 (brs, 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 '

30



The title compound was prepared from the compound of example 48, step 1, (63 mg, 112 limo()
analogously as described in example 9 and obtained in the form of the [1- ,
cyclohexyl1-2-(2,6-dimethyl-phenoxy)-6-hydroxy-1H-pyrrolo[3,2-c]pyridin-3-yIE,

piperazin-l-;W— ARARSRE dihydrochloride. Yield: 10 mg. 10LC/MS (methgﬁ}&?ﬂ(}%y{mﬁﬁw.zo; Rt =
1.08 min 1H-NMR (400 MHz, MOH-D4: 6 (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), 3.41é}{zm, 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-y11-piperazin-1-yl-methanone WO
2009/095162PG¥3EP2009/000 80 6 A'solution of the compound of example 1, step 5, (120 mg, 27
pmol), a-methylben 2y ' bro |e'ﬁ 20 p'}lhbS pmol, 0.5 M in THF), tri(tertbutyl)phosphonium

tetrafluoroborate (15 pmol) is(dibenzylideneacetone)palladium (15.6 mg, 27 pmol) in
TI-IF (5 ml) was stirred-fof h at 80 C.dpe reaction mixture was diluted with water and extracted
with EA. The organic layer Was dridd ovef sddium sulfate, filtered and evaporated under reduced

pressure. The intermediate yas puried hy preparative HPLC and reacted analogously as described in
example 1, step 7. The optdined soljd was

dissolved in a small quantity of MOH, mixed with
ophiltged-overnight 10to give 20 mg of the title compound in the form of

dihydrochloride. LC/MS (method LC5): m/z = 410.21; Rt = 1.65 min 1H-NMR: S (ppm) = 1.65
(m, 3H), 2.99 (m, 21-1), 3.20 (m, 2H), 3.82 (m, 4H), 4.28 (m, 1H), 7.13 (m, 2H), 7.22 (m, 3H), 7.41 (m,

o Bk R 4% Sty PRt g DA F AR, sion 6. 700
piperazinigyafetimeipasalogStely assiasetingdivignenplsiRuayepianed inihsioranmhde
2-06'0r0{§:{§smeféagzr}ﬂ&r§nyamwze%@@ﬂyZFb;?.ma?@aymm@ yisiyiaoeionesda.8250, 140.3

mmol), copper(l) iodide (534 mg, 2.81 mmbol) and bis(triphenylphosphine)palladium(ll) chloride (1.97 g,
281 gqmgq%%\qg%msgdw@@( ﬁﬁxoge dihydrochtzaride. Yieﬂd:p?)z.oyn?g. P P M ( J

LC/MS (method LC1): miz = 446.18; Rt = 1.26 min

TH-NMR: § (ppm) = 2.12 (s, 3H), 2.98 (br s, 4H), 3.69 (br s, 4H), 6.80-6.84 (m, 2H),

7.19 (q, 1H), 7.38-7.42 (m, 2H), 7.47-7.54 (m, 4H), 7.88 (d, 1H), 9.20 (br s, 2H), 9.65
10 (brs, 1H)

Example 30
[2-(3-Fiuoro-2-methyl-benzyl)-5-methoxy-1-phenyl-1H-pyrrolof2, 3-b]pyridin-3-yl}-
piperazin-1-yl-methanone

15

H,c—O

. Step 1:4-[2-(3-Fluoro-2-methyi-benzyl)-5-methoxy-1-phenyl-1H-pyrrolof2,3-
blpyridine-3-carbonyl}-piperazine-1-carboxylic acid tert-butyl ester



WO 2009/095162PCT/EP2009/000280 127 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 removeg in v he residue was purified by column chromatogra sili |, EA/HEP) to
give 5.12 g c%l ﬁj@ %%%%%mound. LC/MS (method LC4): m/z = 205 Step §E ¥/§£&%f%%28%

6-Methyl-1H-pyrrolo[3,2-blpyridine A solution of t}pg compound of step 1 (5.12 g, 25.1 mmol) in NMP
(125 ml) was added dropwise at room temperatu 1to potassium tert-butylate (5.91 g, 52.6 mmol) 10in
NMP (125 ml). The reaction mixture was stirred for 4 h at room temperature, then water was added

and the e tr ith di I T ' j ?ﬁ%igwere dried
over sod?‘t?#? gﬁﬁa@éﬁ%ﬁ%‘%ﬁ% coﬁéﬁgﬁgﬁ%ﬁé@g Lg‘]n((?f ﬁgﬁ@%%gg‘%ﬁo % MS (method
LC4): m/mg, 132 15&ik praalegnusivyad dasenpetHosxeoise 4. sigridingsitieldém@dund of step 2-(2.50

g, 18.9 mrpaliav éﬁ%gq_ctamamgq,ugygas 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-I-pheny1-1,3-dihydro-pyrrolo[3,2-13]pyridin-2-one The compound of step 3 (800

mg, 3.843RR0Y) oS IERGRABARAGAUEN AH FeatRed/iN HREAPIE B Feol2, 3-BTpgrRfisrsde title
compound were obtained. LC/MS (method LC4): m/z = 383 Step 5:

6-MethyLRIRGTEF- S UMRIARIRD 0[3,2-blpyridin-2-one The title compound was prepared from the
crude compogoshpbsieot {tep 7 ¢IR0aleg BB asdiseib eshirtekanydey3dsistap destdtdd’ 70 mg.

LCIMS (methathble: Bs 7 35 YR OPIRS AR SERF P2/ 902730 4Ry of moH,
addition of hydrochloric acid (0.1 M) and lyophilization overnight yielded 17.6 mg of
10 the title compound in the form of the [2-(3-fluoro-2-methyl-benzyl)-5-methoxy-1-
phenyl-1H-pyrrolof2,3-b]pyridin-3-yli]-piperazin-1-yl-methanone dihydrochloride.
LC/MS (method LC2): m/z = 458.21; Rt = 2.68 min
'H-NMR: 8 (ppm) = 1.84 (s, 3H), 2.80 (br s, 2H), 3.19 {br s, 2H), 3.72 (br s, 2H), 3.87
(s, 3H), 4.15 (s, 2H), 6.65 (d, 1H), 6.90 (t, 1H), 6.99 (q, 1H), 7.25-7.27 (m, 2H), 7.44-
15 7.46 (m, 3H), 7.56 (d, 1H), 7.97 (d, 1H), 9.05 (br s, 2H)

Example 31
[2-(3-Fluoro-2-methyl-benzyl}-5-hydroxy- 1-phenyl-1H-pyrrolo]2, 3-blpyridin-3-yi}-
piperazin-1-yl-methanone

20

The title compound was prepared from the compound of example 22, step 1, (72.0
mg, 129 pymol) analogously as described in example 8 and obtained in the form of the

25  [2-(3-fluoro-2-methyl-benzyl)-5-hydroxy-1-phenyl-1H-pyrrolo[2, 3-blpyridin-3-yi]-
piperazin-1-yl-methanone dihydrochloride. Yield: 11.2 mg.



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 5Step 7:
2-(3- Fluoro-%&gj%t'hé/mgop%yl) -6-methyl-1-phenyl-1H-pyrrolo[3,2-b]pyridin &/ﬁ%&%ﬂ& lysle The title
compound was prepared from the compound of step 6 (150 mg, 554 pmol) analogous y as described
in example 4, step 1. Yield: 22 mg. LC/MS (methpd.LC4): m/z = : 359 10 Step 8:
2-(3-Fluoro-2-methyl-benzy1)-6-methy1-1-phenyl-1H-pyrrolo[3,2-b]pyridine-3- carboxylic acid The
compound of step 7 (20 mg, 56 pmol) was reacted analogously as described in example 1, step 4. The
reaction I t £ e 15title compound were obtained. LC/MS
(method M%};ﬁ%fh 3%{5@?? % ‘EFll%r?)Q %1 ﬁi)%nzyl) 6-methyl-1-p
heny1-1HH MR8, @by rid 18“3138 yfiﬁi-blﬁ@r%im $ -YiHh e tres 2BMhedcthde. impB@4d(@f step 8 (60
mg) was Jeac I S0 siflescribed in
P T s e, S T e T, 3B

example 4 was sso Ina smal guantity of M mixed with

hydrochl@r%d@idk‘d)l%%m Hiathili 2V dbemidhbto give 6.4 mg of the title compound in the form of
the [2-(3- fluoro-2-methyl-benzy1)-6-methy1-1-phenyl-1H-pyrrolo[3,2-10]pyridin-3-ylypiperazin-1-
25yl-methanone dihydrochloride. LC/MS (method LC4): m/z = 443.20; Rt = 0.98 min 1H-NMR (400
MHz, MCHanPIg §spm) = 1.96 (s, 3H), 2.61 (s, 3H), 3.22 (m, 4H), 4.02 (m, 4H), 4.35 (m, 2H), 6.83(m,
1H), 6.9§4173-Fitlor-bLrieth{HDer 8- 6rmath:d: 66 et + B e ByaRilma ) 30 Example 52

129 [2-(5- Fluoro@ﬂnﬁd}% ﬁgggrogt) -6-methyl-1-phenyl-1H-pyrrolo[3,2-b]pyridin-3-y1]-

piperazi? P54

10

Step 1. 6-Methoxy-1 -phényl-1 H-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 4.82 g of the title compound.

15 LC/MS (method LC4): m/z = 225

Step 2: 3,3-Dibromo-6-methoxy-1-phenyl-1,3-dihydro-pyrrolo[3,2-clpyridin-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,

20  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 8.5 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 compotnd.

25 LC/MS (method LC4): m/z = 398



Step 1: 2-(5-Fluoro-2-methyl-phenoxy)-6-methyl-1-phenyl-1H-pyrrolo[3,2-131pyridine3-carbaldehyde
The title compound was prepared analogously as described in example 1, step 6, from the

compound of ex le 51, step 6, (150 mg, 554 pmol) and 5-fluoro-2- 10 eld: 25 mg.
N, 2 Pl

LC/MS (me = 361 Step 2: 2-(5-Fluoro-2-methyl-phenoxy)-

henyl-1H-pyrrolo[3 ;2-b]pyrid ine3-carboxylic aci The compound of step 1 (25 mg, 69 pmol) was
reacted analogously as described in example 1, stép 4. The reaction mixture was stirred at 40 C for 2
h. 17 mg of crude title compound Were obtained LC/MS (method LO4): m/z = 377 20Step 3:

f)f]4p2yr(|5d|5e%l cargomy%ﬂoq% jd MJO%F%/ %@gt |%the Crude compound of step 2 (17

mg) was Te&@ﬁml@@@u@%@@fdegmbmwd@rﬁﬁﬂe 2 IQtép@ﬂ@M@@ﬂh@)tMé%@ﬁﬁﬁ%nd were
obtained |/ Mﬁu(ws@%kﬁ&mgs sﬁﬁéd\’é{%&ﬂ%@%éé%%&@ﬂ%ﬁﬁﬂ?’?ﬂ@%ﬁ%ﬁ@ WP 4

[2-(5-Fluoro-2-methyl-phenoxy)-6-methyl-1-pheny1-1H-pyrrolo[3,2-b]pyridin-3-
y1]- plperaﬂfﬁqtﬁﬂimemgﬁoﬁ@ﬂﬁ@a&?ﬂﬁ%mﬁﬁ sRRAMTE9, rﬁ@e@Q\fﬁh‘éB‘Wé@ puifeted analogously as

desgyibegingyainnlevhptrRet Haspdinmad %\%Qéﬂ?én%é%gdﬁn@g%ﬁﬂ GuantinseiMON, Saddition
of hydrochloric acid (0.1 M) and %ﬁghlllzatlon overnlght ielded 2.4 mg of the Eltle compound in the

form of t5E"2AE- Rt b ,ﬁgﬁ@p HEVOT- 85 HwatRA (4759, 154 mmol, 10 %) was

1H- pyrrohﬂae%fbmwlfhao%ﬂrmﬁﬂmélIwésyhy‘ﬂﬁibeﬁaﬂﬁiqm%eolﬂ{grmob@/%&ﬁemhod LC4): m/z =
445.20; Rt =1,

0 R (400 MHz 2.20 2.58 (s, 3H), 3.21
(. art, ST BB RSN PN Go1E BB TV B D IO E AR (. 1r)
reduced pressure and the solid was purified by silica gel chromatography (EA (10 {o
10 70 %)/HEP). 870 mg of the title compound were obtained.

LC/MS (method LC4): m/z = 241

Step 4. 2-Chloro-68-methoxy-1-phenyi-1H-pyrrolof3,2-clpyridine-3-carbaldehyde

From the compound of step 3 (870 mg, 3.62 mmol), the title compound was prepared
15  analogously as described in example 1, step 3. Yield: 300 mg.

LC/MS (method LC4): m/z = 287

Step 5: 2-Chioro-8-methoxy-1-phenyi-1H-pyrrolo[3,2-c]pyridine-3-carboxylic acid

The compound of step 4 (300 mg, 1.05 mmol) was reacted analogously as described
20 inexample 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): mfz = 303

Step 6; 4-(2-Chloro-6-methoxy-1-phenyl-1H-pyrrolo[3,2-c]pyridine-3-carbonyl)-
25  piperazine-1-carboxylic acid ter{-butyl ester
From the compound of step 5 {304 mg, 1.00 mmol}, the titie compound was prepared
analogously as described in exampie 20, step 5. Yield: 300 mg.
LC/MS (method LC4): m/z = 471

30 'Step 7 4-[2~(3-Fluoro-2-methyl-benzyl)-6-methoxy-1-phenyl-1H-pyrrolo[3,2-
jpyrldlne 3-carbonyl]-piperazine-1-carboxylic acid tert-buty! ester



Example 53
[1-Cyclohexyl-2-(2,6-dimethyl-phenoxy)-11-1-pyrrolo[3,2-b)pyridin-3-y1]-piperazin-1-ylmethanone 15

Step 1: 1-C £%765 ryl-lH-pyrrolo[3,2-b]pyridine The title compo Wﬁﬁyt@?&fﬁ%ﬁd from
1H-pyrro|o[3>>(,%?b pyﬁ?j%}e (5.7 g, 48.2 mmol) 20analogously as described'#%cfe/xample 46, step 1. Yield:

7.3 g. LC/MS (method LC4): m/z = 199 Step 2: %—&é/clohexyl-lH-pyrrolo[3,2-b]pyridine The title
compound was prepared from the compound of step 1 (7.30 g, 36.8 mmol) 25analogously as
described in example 46, step 2. Yield: 7.36 g. LC/MS (method LC4): m/z =201 131 Step 3:

3.3 Dibramariecuasingy b-b iy By relom Edelay i drgiediaramarupg step 2 (7.63 o
38.1 mmol) was reacted analogously as described in example 24, step 2. 20 g of crude title compound
were obtaifesrbere wes @deahd 2dibranpethars G4l 63.7 umol). The mixture was

1-Cycloheaabd tRreWrHEs RS FRIR[Z witPl YRR R d BAdIe LR sl oGS RegpsRAfFem the crude
compound of step 3 (ZOé%g?nalogouslé%as described in example 32, step 3. Yield: 2.1 g. 10 LC/MS
I

(method Lite) chigsatrspetyisians (@R iH . 2-dedtnehyiasiqsirfofs]3 B [BifidiRY8%arbaldehyde The
title gompayad tasarerarpefsomeis commausdisisieartiiadiask daspreRanaogusly as

2 Chlor e D AR A B2 B RN BT EARIBI R 4en T oo rBURRD A 8 5 (700 m,
2.66 mmbHFvgismbawtedl st o ghuisly ss thesdhibdeemperedopleinsteml 4t DHE rddetiomxiniseure was
stirred atmflaos gt:frcr)ég g\ﬁ g 48 ke g%?hOg%dSiélélgd%rﬂpeo %ﬂg&%%?%@ﬂ%ght Then the cooled
mixture was added dropwise to a precooled solution (-78 °C) of B-OM-8-BBN (2.12
10 ml, 2.12 mmol, 1 M) in hexane. The mixture was stirred at room temperature for 30
min. DMF (5 ml} was added, followed by the compound of step 6 (100 mg, 212 pmol),
palladium(ll) acetate (4.77 mg, 21.2 ymol) and S-PHOS (17.4 mg, 42.5 pymol). The
reaction mixture was stirred at 100 °C for 3 h. After cooling, the mixture was
quenched with water and exiracted with EA. The organic layer was dried over sodium
15 sulfate, filtered, and evaporated under reduced pressure. The residue was purified by
silica gel chromatography (EA (10 to 60 %)HEP) to give 90 mg of the title compound.
LCMS (method LC4): miz = 559

Step 8: [2-(3-Fluoro-2-methyl-benzyl)-6-methoxy-1-phenyl-1H-pyrrolof3,2-clpyridin-3-
20  yll-piperazin-1-yl-methanone
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 lyophilization overnight yielded 22.3 mg of
the tifle compound in the form of the [2-(3-fluoro-2-methyl-benzyl}-6-methoxy-1-
25  phenyl-1H-pyrrolo{3,2-cipyridin-3-yl]-piperazin-1-yl-methanone dihydrochioride.
LC/MS (method LCB): 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), 8.37 (s, 1H), 6.66 {d, 1H), 6.91 (t, 1H), 6.99 (q, 1H), 7.28-7.31 (m, 2H),
7.48-7.51 (m, 3H), 8.64 (s, 1H), .28 (br s, 2H)
30
Example 33



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 25The und of step 6 (740 mg) was reacted analogous ri in example 1,
step 5. 660 ﬁgj o%tgk?@%?t% compound were obtained. LC/MS (method LC_A%(: m g?j %/4!%9936 Step 8:
[1-Cyclohexy1-2-(2,6-dimethyl-phenoxy)-1H-pyrr. g[3,2-b]pyridin-3-y|i30piperazin-1-y|-methanone The
compound of step 7 (200 mg, 447 pmol) and 2,6-dimethylphenol were reacted analogously as
described in example 1, step 6, and the product subsequently WO

2009/09 R P F%?E;% 7] ' 7.nJ.he obtained solid
was dlssi%\%aﬁg%réﬁﬁﬁ%%f %?'K}%%’ mix %ﬁ#ﬁ%ﬁ%ﬁﬁ%&f?éﬁ?@%ﬁ%ﬁ%&, I@ophilized
overnighPipegaznsd-yhinethaeak: compound in the form of the
[1-cyclohexyl-2-(2,6-dimethylphenoxy)-1H-pyrrolo[3,2-b]pyridin-3-y0-piperazin-1-yl-methanone
dihydrochloride. 5LC/MS (method LC8): m/z = 432.25; Rt = 2.43 min 1H-NMR: 8 (ppm) = 1.47 (m, 1H),
1.58 (in, 2H), 1.72 (m, 1H}\1.92 fm, 2H), 2.04 (m, 2H), 2.20 (s, 6H), 2.41 (m, 2H), 2.91 (in, 4H), 3.49
(m, 4H), 4.80 (TR mN8H), 7 8b6l(m, 1H), 8.41 (m, 1H), 8.76 (m, 1H), 9.26 (m, 2H) 10
Example 54 N/

[2-(2,6-Diée / oxyS 6-ethoxy-%plhenyl-1H-pyrrolo[3,2-b]pyridin-3-yl|-piperazinl-yl-methanone
Step 1: 5-Ethoxy-2-trimgthylsitfanylethynyl-pyridin-3-ylamine The title compound was prepared from
2-bromo-5-ethoxy-pyridin-3-ylarinéy20 g, 92.1 mmol) analogously as described in example 51, step
1. Yield: 15.9qg. LC/ r@ 7 =235 20 Step 2: 6-Ethoxy-1H-pyrrolo[3,2-b]pyridine

5

The titie compound was prepared from the compound of example 32, step 7, (60.8
mg, 109 pmol} analogously as described in example 9 and obtained in the form of the
[2-(3-fiuoro-2-methyl-benzyl)-6-hydroxy-1-phenyl-1H-pyrrolo[3,2-clpyridin-3-yl}-
piperazin-1-yl-methanone dihydrochloride. Yield: 18.7 mg.

10  LC/MS (method LC5); mfz = 444.20; Rt = 1.67 min
"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 (g, 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-pyrrolof3,2-clpyridin-3-yi}-

piperazin-1-yl-methanone

ON NH
’;‘\ N

0 \
N 0] ECH:s
F

H,C

~



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- -1H-pyrrolo[3,2-blpyridine WO 2009/095162PCT/EP /é% 3
Iodobenzen@é?&éﬁéﬁ?};&? mmol) was added to a mixture of the compoﬁ%%lgo %géfﬁ%ﬁ eg, 18.5
mmol), copper(l) iodide (387.6 mg, 2.04 mmol), Ijltﬁ%m 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 5 120 C for 6 h. After cooling to room temperature, a
solution (§ mmanisim. i_%(_a % 2_ r e (3;,1 1 ic.layer was

separate F%Ea?hgé%%@ %\{}Eﬁ rf‘r}%?’ rfl)é% %\l\]/aoeg‘?y o%ﬁr%;?gﬁef) ?I%% ed%ﬂ%yg'[\%%gﬁgted under reduced

pres_sureprIya‘d'@ﬁcﬁjeampﬂrrwﬁm@;iwdacg&wﬁwm@mawgkagw (EA/HEP) to give 3.40 g of
the title C?M@%%B&ﬁm%m&n%é%@%%&ﬂbw in example 1, ste

6-Ethoxy-1-pheny1-1,3-dihydro-pyrrolo[3,2-b]pyridin-2-one The compound of step 3;3(26.’05 g, 8.60
mmol) wHSIN4BBICeTRPENENT (SRR IatENTRR R JU 8 Mg dd Z10erl, N4 THHMY Fas added. The
reaction mihp NS Heakigom temperature for 3 days. The solvent was removed, and the
obtained solid was dissolved. in acetic acid (10 ml) and heated to 70C. After addition of phosphoric
acid (7.3tM2dPRIReG sHening r&ktion 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 angd evapar . The residue was purified by, 20silica gel chromatoqr, A/HEP 1:6). 650
g of the THB SRR RS DB A (HENGR Lo Rs ToeK iy CIpyrar
2-Chloro &yditpmerdziphty-irétqyoralo[3,2-b]pyridine-3-carbaldehyde The title compound was

prepare | ' ample 1,
A e Al
2-Chlorois-@xasigjel patany 1- Disptvbr DDtrgshiaineksedfby g rma]nraatisoaidduht of step 5 (50
mg, 166.3 410k YasyEraeksRNRIR0R S NS S AR5 B 304R XA dyislgBrH I Bergagtion mixture
was stirred at 40 C for 2 h. 47 mg of

the title compound in the form of the [2-(5-fluoro-2-methyl-phenoxy)-6-methoxy-1-

phenyl-1H-pyrrolo[3,2-c]pyridin-3-yl]-piperazin-1-yl-methanone dihydrochloride.

15 LC/MS (method LC4): m/z = 461.20; Rt = 0.95 min
'H-NMR: 8 (ppm) = 2.11 (s, 3H), 3.14 (m, 4H), 3.19 (m, 4H), 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 (m,

2H)

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

25



crude title compound were obtained. LC/MS (method LC4): m/z = 317 WO
2009/095162PCT/EP2009/000280 134 Step 7:

4-(2-Chloro-g-et enyl-1H-pyrrolo[3,2-b]pyridine-3-carbonyl)- piperazine-1- carboxyllc acid
tert-butyl esthVS g%ééelr%%e compound of step 6 (47 mg) was reacted anafl'l(c:)ggg%?f/méﬂé“gescrlbed in
5example 1, step 5. 31 mg of the title compound me?re 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-ylk

piperazin-1-yl-methanone 10 The compound of step 7 (28 mg, 57.7 pmol) and 2,6- dlmethylphenol

were rea Ir e the ct.subse reacted as
descrlbejﬁgﬁ(‘ab?np el, stgglv %gﬁ%lzﬁ??awi%qmﬁ% (\;/]9as;S %%'f%@@%’fﬁ”ggs%q Ik (;su?ant?ty H mixed
with hydré@ﬂlyﬁwﬁc&ﬂq@golvgmm Negtibesdoesamgie @ giveobtaingdintkstiiteroarhieuiRd in the form

of the [2-(2.@idipeihyk )-8-hydroxy-1-phenyl-1H-pyrrolof3,2- din-3-
15ethoxy(1 -phenyl-1H Eg;t}/ﬁriérolo[S 2- %Iséln -3-yli- E)’l rgzm 1p)¥l -me ano% glﬁgdrgc%lorlde LC/MS

(method PiE&12AN, =ykmetrnepe di ﬁﬁﬁ?hmw el (BBrA)BaL.32 (t, 3H), 2.13 (s, 3H), 2.87 (m,
4H) 53.43 oM InétA8d A8 08 £ 318) _E-22 (87, fhi#), 7.59 (M, 1H), 7.68 (m, 4H), 8.18 (m, 1H),

9.21 (m, 2 Example 5
[2-(2,6- D|t‘ﬂéﬂ%ﬁpﬁé%@)B%%%Ma&gwﬂﬁ'ﬁbr@cﬁg[énﬁhﬂfﬁ%rmﬁﬁifylIﬂlﬁerﬁﬁﬁ fTy|-methanone
25 HO 1H), 6.97 (m, 1H), 7.22 (m 1H), 7.51 (m, 1H), 7.54 (m, 4H), 8.40 (m, 1H), 9.28 {m,

2H)

10 Example 36
[2-(2,6-Dimethyl-phenoxy)-1-phenyl-1H-pyrroio]3,2-bipyridin-3-yil-piperazin-1-yl-

methanone
O Fi \
N N NH
/N { o
- CH3
N O
H3C

Step 1:4-[2-(2,6-Dimethyi-phenoxy}-1-phenyl-1H-pyrrolo[3,2-bjpyridine-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 umol) and 2,6-

20 dimethyiphenol. Yield: 86 mg.
LC/MS (method LC4): m/z = 500

Step 2: [2-(2,6-Dimethyt-phenoxy)-1-phenyl-1H-pyrrolo[3,2-b]pyridin-3-yl]-piperazin-
1-yl-methancne

25  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-



135 Step 1: 442-(2,5-Dimethyl-phenoxy)-6-ethoxy-1-phenyl-1H-pyrrolo[3,2-b]pyridine-3-
carbonyll-piperazine-1-carboxylic acid tert-butyl ester The title compound was prepared from the
compound o , step 7, (290 mg, 598 limo!) and 2,6-dimethylp | ly as
described in%e?;?r%%?éegfétep 56. Yield: 170 mg. LC/MS (method LC10): E}?&EE@?@%@%’ :
[2-(2,6-Dimethyl-phenoxy)-6-hyd roxy-l-phenyl-lm- yrrolo[3,2-b]pyridin-3-yllpiperazin-1-yl-methanone
10 The title compound was prepared from the co ;ﬁ)und of step 1 (170 mg, 298 isnot) analogously as
described in example 9 and obtained in the form of the [242,6- d imethyl-phenoxy)-6-hyd roxy-1-p he

nyl-1H-pyrrolo[3 ,2-131pyridin; 3- iperazin-1- ] ihydr ide. Yjeld: 25.9 mg. LC/MS
(method CCBIO R ol R B e RPN a6 o 20 2.0 (.
2H), 3.38d{hydeedhigrise(MiedH)o 6ros. (s, 3H), 7.30(m, 1H), 7.62 (m, 1H), 7.70 (m, 4H), 8.11 (m, 1H),
9.25 (m, : = Rt = .

20442-(2%%%%%&%%&5 '-gq-lﬁydé)%g/'-zlibﬁényﬂ-fljl-?yl/?rolo[B,2-b]pyridine-3-
carbony|-Hideyiinenpaarndxificsabid et 2utp by 2138 (o, 2ibIdte 67 Hhg (184Bmol) of the
compou f e in .Q.ml Loml '
oo bt s g ST pinah 408 ol 5 QLo o (43 g, 100
pmol) in #HF (2 ml). The reaction mixture was stirred at room temperature overnight. The solvents
were 5evaporated 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 com RIfePE obtained. LC/IMS (method LC10): m/z = 543 10 Example 57

[2-(3-Fluoro-2 6-dimethyl-phenoxy)-1-phenyl-1H-pyrrolo[2, 3-clpyridin-3-yl}-piperazin-
10  1-yi-methanone

Q™
N N+
7N \__/
N/ \ CH,
N O
H,C
F

15 Step 1: 4-[2-(3-Fiuoro-2 6-dimethyl-phenoxy)-1-phenyl-1H-pyrrolo[2,3-c]pyridine-3-
carbonyll-piperazine-1-carboxylic acid terf-butyl ester
The fitle compound was prepared analogously as described in exampie 1, step 6,
from the compound of example 186, step 5, (100 mg, 227 pmotl) and 3-flucro-2,6-
dimethylphenol.

20  LC/MS (method LC4): m/z = 545

Step 2: [2-(3-Fluoro-2 8-dimethyl-phenoxy)-1-phenyl-1H-pyrrolo[2, 3-clpyridin-3-yi}-

piperazin- 1-yl-methanone

The crude compound of step 1 was reacted analogously as described in example 1,
25  step 7. Dissolution of the obtained solid in a small quantity of MOH, addition of



[2-(2,6-Dimethyl-phenoxy);l-phehyl-S-(piperazine-l-carbonyl)-lH-pyrrolo[3,2- b]pyridin-6-yloxyl-acetic

acid 15 Step 1: :
416-tert-But%%%%%l‘{yethoxy-z-(z,6-dimethyl-phenoxy)-1-phenyl-1Hi%@ig@rﬂ%%]-piperazine-
tert-buty pmol), cesium carbonate

1-carboxylic aci | ester The compound of example 56 (60 mg, 1 m
(108 mg, 332 pmol) and tert-butyl bromoacetate 4669 pl, 23.7 pmol) were stirred in DMF at room 20
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 g&a&l‘éﬁ’l %@EG%BH (E’@Qﬂﬁg%oéﬁﬁl%%n“&%h%M%e@Ib%@% Ll 1 % 657 WO
20091095162PCT/EP2009/000280 1 tep 2:

[2-(2,6-DyeReeRHIPhENHIE forpRE A3 pRrerdAeimaiaeenrTH-pyRpRRBES, 2HpYRRR 6tyloxy Facetic

acid The goprRMIAd AfSHRRE (R 1 ImERRHBRL diRydRRAisdaNalogously as described in example 1,
step 3, the obtained solid purified by siIicaneI chromatography (EA/HEP), 5dissolved in a small

quantity bFPMSHataed L8 h e EridncReBYE.2-# B lyophilized overnight to give 44 mg of the

title ompUQRHR BIBIAN=08the (#r(819), 2.94 (m, 4H), 3.45 (m, 4H), 7.08 (m, 1H), 7.16 (m,
dimethylﬁ)henox )-1-phenyl-3-(piperazine-1-carbon I)-1H-pyrro|ol[3 2-%]pyridin-6- yloxyFacetic acid
dihydrochdtided? €M ind BB AT CHY nff3 L €p2th; ROS S5t RINGi6 (NI (00 MRz, DMSO-DS):
8 (ppm) #1843, @H)2R)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
15{442-(2,6-Dimethyl-phenoxy)-1-phenyl-1H-pyrrolo[3,2-blpyridine-3-carbonyl]- piperazin-2-y1}-acetic
acid metEybespés 3B Step 1: 4-(2-Chloro-1-phenyl-1H-pyrrolo[3,2-b]pyridine-3-carbonyl)-2-

mefRoXy EARRRYIME YIRS 2ANSRLIGHBREAIS AUASRUIUA GRARS2, 3-clpyridin-3-yi)-

pjperézin-‘i -yl-methanone

15  Step 1. 7-Methoxy-1-phenyl-1H-pyrroio]2, 3-cjpyridine
The title compound was prepared from 7-methoxy-1H-pyrroiof2,3-c]pyridine (1 g,
6.75 mmol) analogously as described in example 1, step 1. Yield: 1.27 g.
LC/MS (method LC4): miz = 225

20  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

25  Step 3: 2,7-Dichloro-1-phenyl-1 H-pyrroiqu,3-c]pyridine—s-carbaldehyde



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 WO
2009/09516 2009/000280 138 ester (189.3 mg, 737 pmol) anal ibed in
example 1, 5%@?&4%@&%&254 mg. LC/MS (method LC10): m/z =512.9 5%%3@2%8%%
442-(2,6-Dimethyl-phenoxy)-l-phenyl-lH-pyrrolo{\?“;-b]pyridine-3-carbonyl]-
2-methoxycarbonylmethyl-piperazine-1-carboxylic add 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 ' DlHn ' = 3:
{442-(2,gg&@%&%ﬁﬁ&%ﬁ%ﬁ%ﬁﬁlH-pﬁé‘ﬂ(ﬁ%@%%n inig%ga%@%éégﬁﬁil -acetic acid
methyl e8RAITBRUSHI@S E6HPBETHDESEPRIA0 HRP Waselh &8 MSalogously as described in
15example A1SteRdintie|eigingd progyct 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-carbonyll-piperazin-2-yll-acetic
?cidsr)netayésstez,mlw.@m@mMigaehQZM&dmmmg,wﬁg}:zmué_s_é(aaaaxﬁﬁea@cs min 201H-|\(|MR: )
ppm) = 2.16 (m, 6H), 2.64-2.97 4H), 3,.11-3.35 (m, 3H), 3.70 (s, 3H), 3.84 (m, 1H), 4.04 (m, 1H),
7.09 (m,%Fﬁ,éf'@@?#ﬂ%ﬁ)?‘ﬁ%éxﬁ?m?ﬁ%%(ﬁ?‘ )‘f"?%%ﬁ?f%‘?%%%ﬂ? %ﬁ)‘%%%ﬂ?&‘é 59
252-{44Z¢( 26:4pipiety ispired oXie Teatotiopl i bttpse natod 3 -l widi 6 Bfoatbbnyllt 1 g of

piperazin-2- l}ﬁhlémethgtl)-gﬁgtamiGdgb}/A/i%)e%(?09/095162PC T/EP2009/0tM280 139

cfude com wer
LC/MS (method LC4): m/z = 273

10
Step 5: 4-(2,7-Dichloro-1-phenyl-1H-pyrrolo[2, 3-cjpyridine-3-carbonyl)-piperazine-1-
carboxylic acid tert-butyi ester
The crude compound of step 4 {1.11 g) was reacted analogously as described in
example 1, step 5. 587 mg of the title compound were obtained.

15 LC/MS (methed LC4): m/z = 475

Step 6: 4-{7-Chioro-2-(5-fluoro-2-methyl-phenoxy)-1-phenyl-1H-pyrrolof2,3-

clpyridine-3-carbonyl}-piperazine-t-carboxylic acid tert-butyl ester

The title compound was prepared from the compound of step 5 (160 mg, 338 umol)
20 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-methyi-phenoxy)- 1-phenyl-1H-pyrrolo[2,3-c]pyridin-3-
yl}-piperazin-1-yi-methanone

25  The compound of step 6 (35 mg, 62 ymol) was reacted analogously as described in
example 5, step 2. Dissolution of the obtained solid in a small guantity of MOH,
addition of hydrochloric acid (0.1 M) and lyophilization overnight vielded 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-yll-piperazin-1-yl-methanone dihydrochloride.

30  LC/MS (method LC5): miz = 464.14; Rt = 1.92 min



N-CH3 Step 1: 442-(2,6-Dimethyl-phenoxy)-1-phenyl-1H-pyrrolo[3,2-blpyridine-3-carbonyl]-
2-methylcarbamoy|methyl piperazine-1-carboxylic acid tert-butyl ester 5 A solution of the crude
compound %ﬁ , step 2, (140 mg, 234 pmol) in MOH (1 ml) was, mn oM methanolic
solution of methylamine 2 60 ml, 5.19 mmol). The reaction mixture was sti rre at 40 C for 7 days.
After cooling to room temperature, the mixture wgs, neutralized with an aqueous solution of citric acid
and extracted with EA. The combined, organic phases were dried over sodium sulfate and
10evaporated. 45 mg of crude title compound were obtained. LC/MS (method LC10): m/z = 598.0 Step

R T Y T T N

carbonyl piperazin-2- crude'compou sfe ‘was reacted
analogousty, as2(e6erititd, in. éidmp@-fi,, %@%m,tﬁéibﬁfﬁﬁdmpﬁdm& bﬁs@ﬁlvﬁd)a@a?@rﬂall quantity of
MOH, mi with hydrochloric acid (0.1 M) and lyophilized overnight to give 27.6 mg of the title
compound in the form of the 2-{442-(2,6-dimethyl-phenoxy)-1-phenyl-1H-pyrrolo[3,2-
b]pyridine-3-carbonylkpiperazin-2-yll-N-methyl-acetamide dihydrochloride. 20LC/MS (method LC10):
m/z & 498,05-R4i5 §67 min 'H-NMR: 5 (ppm) = 2.09-2.22 (m, 6H), 2.64 (m, 2H), 2.90 (m, 1H),
311324(m H), 3.48 (m, 3H), 3.75 (m, 1H;j334(m 1H), 4085(% 1H), 7.09 (m, 3H), 7.42 (m, 1H),
7.63 (m, Hr§Mer@ 23 Angror yingivibg ngvilz fraha - Birgiipiakd)Swigyndin-3-yil-
2009/09@1@%T15}?m9&{&%80 140 Analogously as described in the examples above, the
compounds of the formula Ip listed in table 1 were prepared and obtained in the form of the
bis(trifluoroacetic acid salt) or in the form of the dihydrochloride, respectively. The compounds can be
named as [2-(R20-oxy)-1-R30-1H; lo[3,2-b]pyridin-3-y1]-piperazin-1-yl-methanone 5in case the
group Ais 0, or 12 R2-sulfapylpl-R3 -pyrrolo[3,2-b]pyridin-3-y11- piperazin-1-yl-methanone in

[2- (R20 methyI)Nl R30 1Hh rrolo[3,2-blpyridin-3-y11-piperazin-1-yl-methanone in case the group A is
Igé rules of nomenclature such as the deS|gnatlon of the group

F‘

10
Step 1: 4-[7-Chioro-2-(3-fluoro-2-methyl-benzyl)-1-phenyl- 1H-pyrrolof2, 3-c]pyridine-3-
carbonyl]-piperazine-1-carboxylic acid tert-butyl ester
The compound of exampie 38, step §, (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-
15  bis-(3-fluoro-2-methyl-benzyl)-1-phenyi-1H-pyrrolof2, 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

20  Step 2: [7-Chloro-2-(3-fluoro-2-methyt-benzyi)-1-phenyl-1H-pyrroio{2, 3-c]pyridin-3-yi}-
piperazin-1-yl-methanone
The compound of step 1 (30 mg, 53 pymol) 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 yieided 8.6 mg of the
25  title compound in the form of the [7—0?130r0-2-(3~ﬂucro-z-methyl-benzy!)-i-phenyi-’iH—
pyrrolo[2, 3-clpyridin-3-yi]-piperazin-1-yl-methanone dihydrochloride.



A R2 R3 Rt (min) MS (m/z) LC/MS method 60 0 3,5-difluoro-2-methyl- phenyl 1.17 448.17 LC1 (1)
phenyl 61 0 5-fluoro-2-methyl-phenyl

WO 2009/095162 . PCT/EP2009/000280
112
LC/MS (method LC8): m/z = 462.16; Rt = 1.89 min

"H-NMR: & (ppm) = 1.68 (s, 3H), 3.19 (m, 4H), 3.84 (m, 4H), 3.98 (m, 2H), 6.17 (m,
1H), 7.00 (m, 2H), 7.36 (m, 2H), 7.40 (m, 2H), 7.56 (m, 1H), 8.10 (m, 1H), 8.48 (m,

1H)
5
Exampie 40
[2,7-Bis-(3-fluoro-2-methyl-benzyl)-1-phenyl-1H-pyrrolo[2, 3-¢]pyridin-3-yi}-piperazin-
1-yl-methanone
10

Step 1: 4-[2,7-Bis-(3-fluoro-2-methyl-benzyl)- 1-phenyl-1H-pyrrolof2, 3-c]pyridine-3-

carbonyl]-piperazine-1-carboxylic acid tert-butyl ester

The compound of example 38, step 5, (100 mg, 210 gmol) was reacted analogously
15  as described in example 4, step 1, to give a mixture of the title compound and 4-{7-

chloro-2-(3-fiuoro-2-methyl-benzyl}-1-phenyl-1H-pyrrolof2, 3-c]pyridine-3-carbonyl}-

piperazine-1-carboxylic acid tert-buty! ester which was separated by preparative

HPLC. 40 mg of the title compound were obtained.

LC/MS (method LC4): m/z = 651
20

Step 2: [2,7-Bis-(3-fluoro-2-methyl-benzyl}-1-phenyl-1H-pyrrolo[2, 3-c]pyridin-3-yi}-
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,

25  addition of hydrochloric acid (0.1 M) and lyophilization overnight yielded 30 mg of the
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fitle compound in the form of the [2,7-bis-(3-fiuoro-2-methyl-benzyl)-1-phenyl-1H-
pyrrolo[2,3-cjpyridin-3-yl]-piperazin-1-yl-methanone dihydrochloride.

LC/MS (method LC7): m/z = 550.25; Rt = 1.35 min

"H-NMR: 5 (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,
TH), 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-flucro-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-pyrrolof2,3-
clpyridine-3-carbonyl]-piperazine-1-carboxylic acid teri-butyl ester

The titie compound was prepared from the compound of exampie 38, step 8, (45 mg,
80 pmcl) 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-clpyridin-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 Iyophilization overnight yielded 35 mg of the



163 CH2 2,3-difluoro-phenyl phenyl 1.71 432.18 LC5 (2) 64 CH2 2,5-difluoro-phenyl phenyl 1.64
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title compound in the form of the [7-benzyi-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 |

TH-NMR: & (ppm) = 2.06 (s, 3H), 2.97 (m, 4H), 3.61 (m, 4H), 4.12 (s, 2H), 6.68 (m,

2H), .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-pyrrolof2, 3-clpyridin-3-yi}-

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(ll}
acetylacetonate (2.03 mg, 5.7 pmol) and NMP (102.6 mg, 1.04 mmol) in THF (5 ml)
was cooled to 0 °C. Ethylmagnesium chloride (115 i, 230 pmel, 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 = 558,66



(2)
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Step 2. [7-Ethyl-2-(5-fluoro-2-methyl-phenoxy)-1-phenyi-1H-pyrrolo[2, 3-c]pyridin-3-
yl}-piperazin-1-yl-methanone

The compound of step 1 (28 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 vielded 12 mg of the
titte compound in the form of the [7-ethyl-2-(5-fluoro-2-methyil-phenoxy)-1-phenyl-1H-
pyrrolo[2,3-cipyridin-3-yll-piperazin-1-yl-methanone dihydrochloride. ‘

LC/MS (method LCB): m/z =458.21; Rt = 2.38 min

'H-NMR: & (ppm) = 1.06 (t, 3H), 2.08 (s, 3H), 2.58 (g, 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)

Exampile 43
[2-(5-Fluoro-2-methyl-phenoxy)-6-methoxy-1-phenyl-1H-pyrrolo{2,3-bpyridin-3-yi}-
piperazin-1-yl-methanone

Step 1: 6-Methoxy-1-phenyl-1H-pyrrolo[2,3-blpyridine
6-Methoxy-1H-pyrrolo{2,3-b]pyridine (1 g, 6.75 mmaol) was reacted analogously as
described in example 20, step 1, to give 8.64 g of the title compound.

LC/MS (method LC4): m/z = 225

Step 2: 8-Methoxy-1-phenyl-1,3-dihydro-pyrrolo|2, 3-blpyridin-2-one
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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-chliorosuccinimide (6.062 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-Chioro-6-methoxy-1-phenyl-1H-pyrrolof2,3-blpyridine-3-carbaldehyde
The title compound was prepared from the compound of step 2 (4.32 g, 18.0 mmol}
anaio;;.ously 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-pyrrolof2,3-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-clpyridazine-5-carbonyl)-
piperazine-1-carboxylic acid tert-buty! 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-phenyi- 1H-pyrrolo[2, 3-

' b}pyridine-3—carbony1]-pipera2:ine-1-carboxylic acid fert-buty! ester



67 CH2 4-fluoro-2,6-dimethyl- phenyl 2.33 442.22 LOS (2) phenyl 68 CH2 2,6-dimethyl-phenyl
phenyl 2.27 424.23 L08 (2)
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The title compound was prepared from the compound of step 5 (153 mg, 325 umol)
analogously as described in example 5, step 1. Yield: 80 mg.
LC/MS (method LC4): m/z = 562

5  Step 7: [2-(b-Fluoro-2-methyl-phenoxy)-6-methoxy-1-phenyl-1H-pyrrolo[2,3-blpyridin-
3-yl]-piperazin-1-yi-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
10  title compound in the form of the [2-(5-fluoro-2-methyl-phenoxy)}-6-methoxy-1-phenyl-
1H-pyrrolo[2, 3-blpyridin-3-yl}-piperazin-1-yi-methanone dihydrochloride.
LC/MS (method LCB): miz = 460.19; Rt = 2.92 min
"H-NMR: 5 (ppm) = 2.12 (s, 3H), 3.00 (m, 4H), 3.72 (fn, 4H), 3.78 (s, 3H), 6.68 (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,
15 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-yi-methanone

20

H,C

Step 1. 4-Chioro-1-phenyl-1H-pyrrolo[2,3-b]pyridine
4-Chioro-1H-pyrrolo[2,3-blpyridine (10 g, 65.5 mmol) was reacted analogously as
25  described in example 20, step 1, fo give 8.81 g of the title compound.



69 CH2 2-fluoro-6-methyl-phenyl phenyl 2.23 428.20 LC5 (1)

phenyl

10

15

20

25

30

WO 2009/095162 ' PCT/EPZO09/000280

118
LC/MS (method LC4): m/z = 229

Step 2: 1-Phenyl-4-propyl-1H-pyrrolo[2,3-bjpyridine

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-propyi-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-blpyridin-2-one

The titie 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)
analogousiy 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-pyrroio[2,3-blpyridine-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 for2 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

70 CH2 2-chloro-6-methyl-phenyl
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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-blpyridin-3-yl}-
piperazin-1-yl-methanone

To a solution of 2 6-dimethyiphenol (152 mg, 1.24 mmol) in NMP (3 mi) 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 ymol) 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 mi) 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-propyi-1H-pyrrolo]2, 3-bipyridin-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, TH), 3.50 (m,
2H), 7.04 (m, 4H), 7.50 {m, 1H), 7.58 (m, 4H), 8.06 (m, 1H), 9.13 (m, 2H)

Example 45
{2-(3-Fluoro-2-methyl-benzyl}-1-phenyl-4-propyl-1H-pyrroio[2, 3-b]pyridin-3-yl]-

piperazin-1-yl-methanone



72 0 2,5-difluoro-phenyl phenyl 1.70 434.16 LOS (2) 73 0 2,3-d ifluoro-phenyl phenyl 1.74 434.16
[CS (2) | |
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Step 1: 4-[2-(3-Fluoro-2-methyl-benzyi)-1-phenyl-4-propyl-1H-pyrrotof2, 3-blpyridine-
3-carbonyi}-piperazine-1-carboxylic acid tert-buty! ester
5  The title compound was prepared from the compound of example 44, step 7, (150
mg, 310 pmol} analogously as described in exampie 4, step 1. Yield: 175 mg.
- LC/MS {method LC4): mfz = 572

Step 2: [2-(3-Fluoro-2-methyl-benzyl)-1-phenyl-4-propyl-1H-pyrrolof2, 3-blpyridin-3-
10  yl]-piperazin-1-yl-methanone
The compound of step 1 (175 mg, 307 pmol) was reacted analogousiy as described
in example 4, step 2. Dissolution of the obtained solid in a small guantity of MOH,
addition of hydrochloric acid (0.1 M) and lyophilization overnight yielded 80 mg of the
title compound in the form of the [2-(3-fluoro-2-methyl-benzyl)-1-phenyl-4-propyl-1H-
15 pyrrolo[2,3-bpyridin-3-yll-piperazin-1-yl-methanone dihydrochioride.
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, tH), 6.88 (m 1H), 7.07 {m,
1H), 7.25 (m, 2H), 7.42 (m, 3H), 8.10 (m, 1H), .23 (m, 2H)
20
Example 46
{1-Cyclohexyl-2-(3-fluoro-2-methyl-benzyl)-6-methoxy-1H-pyrrolo[3,2-clpyridin-3-yi]-
piperazin~1—yi~méthanone
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Step 1: 1-Cyclohex-2-enyl-6-methoxy-1H-pyrrolo[3,2-¢c]pyridine

Allylpalladium(ll} chloride dimer (558 mg, 1.52 mmol) and triphenylphosphine (1.75 g,
6.68 mmoi) were dissolved in dry DMF (210 ml) and stirred at room temperature for
30 min. Carbonic acid cyclohex-2-enyl ester methyl esier (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 suifate and concentrated. The
residue was purified by silica gel column chromatography (EA/HEP) to give 5.6 g of
the title compound.

LC/MS (method LC4). m/z = 228

Step 2: 1-Cyclohexyl-6-methoxy-1H-pyrrolof3,2-clpyridine

The compound of step 1 (5.6 g, 24.5 mmol) and palladium on charcoal (1.12 g, 10 %)
were stirred in ethano! (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-8-methoxy-1,3-dihydro-pyrrolo[3,2-c]pyridin-2-one
The compound of step 2 (5.34 g, 23.2 mmol) was reacted analogously as described
in example 32, step 2, to give 34.5 g of crude titlie compound. -

LC/MS (method LC4): miz = 405
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Step 4: 1-Cyclohexyl-6-methoxy-1,3-dihydro-pyrrolo[3,2-clpyridin-2-one

The crude compound of step 3 (34.4 g) was reacted analogously as described in
example 32, step 3, fo give 8.68 g of crude title compound.

LC/MS (method LC4): m/z = 247

Step 5: 2-Chloro-1-cyclohexyl-6-methoxy-1H-pyrrolof3,2-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-cyciohexyl-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 fitle compbund were obtained.

LC/MS (method L.C4): m/z = 310

Step 7. 4-(2-Chioro-1-cyclohexyl-6-methoxy-1H-pyrrolo[3,2-clpyridine-3-carbonyi)-
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/iz = 478

" Step 8: 4-[1-Cyclohexyl-2-(3-fluoro-2-methyl-benzyl)-8-methoxy-1H-pyrrolof3,2-

clpyridine-3-carbonyll-piperazine-1-carboxylic acid tert-butyi ester

The title compound was prepared from the compound of step 7 (180 mg, 377 umol)
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-
clpyridin-3-ylj-piperazin-1-yl-methanone

The compound of step 8 (38 mg, 67 umol) was reacted analogously as described in
example 4, step 2. Dissolution of the obtained solid in a2 small quantity of MOH,
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addition of hydrochloric acid (0.1 M) and Iyophilization 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-yi-methanone dihydrochioride.
LC/MS (method LCB): 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), 3.87 (m, 3H), 4.28 (m, 2H), 6.63 (m, 1H), 7.19 {m, 3H), 8.58 (m, 1H), 8.20 (m,
1H), 9.30 (m, 1H)

Example 47
[1-Cyclohexyl-2-(3-fluoro-2-methyl-benzyl)-6-hydroxy-1H-pyrroio[3,2-c]pyridin-3-yi]-

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-cJpyridin-3-yi}-
piperazin-1-yl-methanone dihydrochioride. Yield: 8 mg.

LC/MS (method LC4): m/z = 451.20; Rt = 1.05 min

"H-NMR (400 MHz, MOH-Dy): 8 (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),
8.72 (m, 1H), 6.98 (m, 1H), 7.10 (m, 2H), 8.51 {m, 1H)

Example 48



78 CH2 3-fluoro-2-methyl-phenyl 2-fluoro-phenyl 2.43 446.19 LC6 (1) 79 CH 2 2,6-difluoro-phenyl
cyclohexyl 2.43 :
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[1-Cyclohexyl-2-(2,6-dimethyl-phenoxy)-6-methoxy-1H-pyrrotof3,2-c]pyridin-3-yi}-
piperazin-1-yl-methanone

A ™
N NH
Heo )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 ter-butyl ester

The title compound was prepared from the compound of example 46, step 7, (180

mg, 377 ymol) and 2,6-dimethylphenol analogously as described in example 1, step
10 6. Yield: 117 mg.

LC/MS {method LC4): miz = 564

Step 2: {1-Cyclohexyl-2-(2 6-dimethyl-phenoxy)-6-methoxy-1H-pyrrolo]3,2-clpyridin-
3-yi]-piperazin-1-yl-methanone

15 The compound of step 1 (52 mg, 92 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 33 mg of the
titte 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 dihydrochioride.

20 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)

25 Example 49



438.22 LC8 (2) - 80 0 2,6-dimethyl-phenyl 4-fluoro-phenyl 1.01 445.20 LC4 (2)
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[1 uCyclohexyf—Z-(Z,B-dimethyi—phenoxy)—ﬁ—hyd roxy-1H-pyrroiof3,2-c]pyridin-3-ylj-

piperazin-1-yl-methanone

A
N NH
N N/
HO— N/ \ 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-
cyctohexyl-2-(2,6-dimethyl-phenoxy)-6-hydroxy-1H-pyrrolo[3,2-clpyridin-3-yij-
piperazin-1-yl-methanone dihydrochioride. Yield: 10 mg.

10 LC/MS (method LC4): m/z = 449.20; Rt = 1.08 min
TH-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-pyrroto[ 3, 2-b]pyridin-3-yl]-piperazin-1-yl-methanone




81 0 2,6-dimethyl-phenyl 34luoro-phenyl 2.47 444.20 LC6 (1) 82 0 2,6-dimethyl-phenyl
2-fluoro-phenyl 2.37 444.20 LC8 (1)

10

15

20

25
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A solution of the compound of example 1, step 5, (120 mg, 27 umol},
o-methylbenzylzinc bromide (820 i, 408 pymol, 0.5 M in THF), triftert-
butyliphosphonium tetrafiuoroborate (15.6 mg, 54 pmol) and
bis{dibenzylideneacetone)paliadium (15.6 mg, 27 umol) in THF (5 mi) was stirred for
12 h at 80 °C. The reaction mixture was diluted with water and exiracied 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 exampie 1, step 7. The obtained solid was dissclved in a
small quantity of MOH, mixed with hydrochioric 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-blpyridin-3-yl}-piperazin-1-yl-methanone dihydrochloride.

LC/MS {method LC5): m/z = 410.21; Rt = 1.65 min

"H-NMR: & (ppm) = 1.85 (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, 3K}, 7.41 (m, 1H), 7.52 (m, 1H), 7.66 (m, 4H), 8.54 (m,
1H}, 9.23 (m, 2H)

Example 51
[2-{3-Fluorc-2-methyl-benzyl)-8-methyi-1-phenyl-1H-pyrrolo[3,2-b]pyridin-3-yi}-
piperazin-1-yl-methanocne

Step 1 5-Methyl-2-trimethylsitanylethynyl-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)paliadium(ll) chloride (1.87 g, 2.81 mmol) were dissolved in



83 0 2,6-dimethyl-phenyl cyclopentyl 2.73 418.24 LC11 (1) 84 0 3-fluoro-2,6-dimethyl- phenyl
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triethylamine (140 mi) 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 fitle compound.

5 LC/MS (method LC4): m/z = 205

Step 2. 6-Methyl-1H-pyrrolo[3,2-blpyridine
“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 terf-butylate (5.91 g, 52.6 mmol)
10 in NMP (125 ml). The reaction mixture was stirred for 4 h at room temperature, then
water was added and the agueous phase was extracted with diethy! ether. The
combined organic phases were dried over sodium sulffate, filtered and concentrated
to give 2.5 g of the title compound.
LC/MS (method LC4): m/z = 133
15
Step 3: 6-Methyl-1-phenyl-1H-pyrrolof3,2-bjpyridine
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 L.C4): m/z = 209
20
Step 4: 3,3-Dibromo-6-methyl-1-phenyl-1,3-dihydro-pyrrolo[3,2-blpyridin-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). miz = 383
25 _
Step 5: 8-Methyl-1-phenyi-1,3-dihydro-pyrrolo[3,2-blpyridin-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
30
Step 6: 2-Chioro-8-methyl-1-phenyl-1H-pyrrolo]3,2-b]pyridine-3-carbaldehyde



2.99 444.20 LO8 (2) phenyl 85 0 3-fluoro-2,6-dimethyl- cyclohexyl 3.01 450.24 LC8 (2) phenyl
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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 '

5  Step 7: 2-(3-Fluoro-2-methyl-benzyl)-8-methyi-1-phenyl-1H-pyrrolo]3,2-blpyridine-3-

carbaldehyde
The title compound was prepared from the compound of step 8 (1560 mg, 554 pmol)
analogously as described in example 4, step 1. Yield: 22 mg.
LC/MS (method L.C4): m/z = . 359

10
Step 8; 2-(3-Fluoro-2-methyl-benzyl}-6-methyl-1-phenyl-1H-pyrrolo[3,2-bjpyridine-3-
carboxylic acid
The compound of step 7 (20 mg, 56 pmol) 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

15 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
20  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, mixed 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-phenyi-1H-pyrrolo[3,2-b]pyridin-3-yl}-piperazin-1-
25  yl-methanone dihydrochloride.
LC/MS (method LC4): m/z = 443.20; Rt = 0.98 min
TH-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), 8.08 (m, 1H), 8.53 (m, 1H)
30
Example 62



86 0 4 ,5-difluoro-2-methyl- phenyl 2.34 448.17 LC8 (2) phenyl 87 S 2,6-dimethyl-phenyl phenyl
0.69 442.9 LC10 (2)
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[2~(5-Fiuoro-2-methyl-phenoxy)-6-methyl-1-phenyl-1 H—pyrroio{3',2—b]pyridin~3-yl}u

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 ymol) and 5-fluoro-2-

10 methyiphenol. 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 |

15 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
fitle compound were obtained. |
LC/MS (method LC4): miz = 377

20  Step 3: 4-[2-(5-Fiuoro-2-methyl-phenoxy)-6-methyl-1-phenyl-1H-pyrroio[3,2-
bipyridine-3-carbonyl}-piperazine-1-carboxyiic 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): mfz = 545

25



(1) Obtained in the form of the bis(trifluoroacetic acid salt) (2) Obtained in the form of the
dihydrochloride WO 2009/1595162PCT/EP2009/000280 143 Analogously as described in the

examples aqiy)?om%,fsq%}pounds of the formula Iq listed in table 2 were pf,mgg)@?(%o%%ained in the
ydrochlori

form of the di e. The compounds can be named as
[2-(R20-oxy)-1-R30-1H-pyrrolo[3,2-b]pyridin-3-yliiR 00- methanone, allowing for modifications due to - .
the rules of nomenclature. Table 2. Example cdmPounds of the formula lg Exam- pie no. R2 R3 R Rt
(min) _

Step 4. [2-(5-Fluoro-2-methyl-phenoxy)-6-methyl-1-phenyl-1H-pyrrolo[3,2-b]pyridin-3-
yll-piperazin-1-yl-methanone

The compound of step 3 (19 mg, 35 pmol) was reacted analogously as described in
example 1, step 7. Dissolution of the obtained solid in a small gquantity of MOH,

5  addition of hydrochtioric acid (0.1 M) and Iyophilization overnight yielded 2.4 mg of the
title compound in the form of the [2-(5-fluoro-2-methyl-phenoxy)-6-methyi-1-phenyl-
1H-pyrrolo[3,2-b]pyridin-3-yl}-piperazin-1-yi-methanone dihydrochloride.

LC/MS {method LC4): m/z = 445 20; Rt = 1.01 min
'H-NMR (400 MHz, MOH-D4): 8 (ppm) = 2.20 (s, 3H), 2.58 (s, 3H), 3.21 (m, 4H), 3.84
10 (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-bipyridin-3-yi]-piperazin-1-yi-
methanone

16

Step 1: 1-Cyclohex-2-enyl-1H-pyrrolo[3,2-b]pyridine

The title compound was prepared from 1H-pyrrolo{3,2-blpyridine (5.7 g, 48.2 mmol)
20  analogously as described in example 46, step 1. Yield: 7.3 g.

LC/MS (method LC4): m/z = 189

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)
25 analogously as described in example 46, step 2. Yield: 7.36 g.

LCIMS (method L.C4): m/z = 201



MS (m/z) LC/MS method 88 2,6-dimethyl- phenyl phenyl (R)-3-hydroxyme- thyl-piperazin-1-y1 2.42
456.22 LC9 89 2,6-dimethyl- phenyl phenyl (R)-3-methoxyme- thyl-piperazin-1-y1 2.47 470.23 LC9 90

2,6-dimethyli‘%hen¥}08g11e69yl (S)-3-methyl- piperazin-1-y1 0.99 441.20

200 PCT/EP2009/000280
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Step 3: 3,3-Dibromo-1-cyclohexyl-1,3-dihydro-pyrrolof3,2-blpyridin-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 titile compound were obtained.

5 LC/MS (method LC4): miz = 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.

10  LC/MS (method LC4): miz = 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.
15 LC/MS (method LC4): miz = 263

Step 6: 2-Chioro-1-cyclohexyl-1H-pyrrolof3,2-blpyridine-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
20  crude title compound were obtained.
LC/MS (method 1.C4): m/fz = 278

Step 7: 4-(2-Chloro-1-cyclohexyl-1H-pyrroiof3,2-b]}pyridine-3-carbonyl)-piperazine-1-
carboxylic acid teri-butyl ester

25  The crude compound of step 8 (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-pyrroio[3,2-blpyridin-3-yl}-

30  piperazin-1-yl-methanone '
The compound of step 7 (200 mg, 447 pmol) and 2,6-dimethylpheno! were reacted
analogousiy as described in example 1, step 6, and the produét subsequently



LC4 91 2,6-dimethyl- phenyl cyclohexyl (R)-3-methoxyme- thyl-piperazin-1-y1 2.50 476.28 LC9 92
2,6-dimethyl- phenyl cyclohexyl (R)-3-hydroxyme- thyl-piperazin-1-y1 2.47 462.26 LC9 93
2,6-d|methyliw%hzeogg}ogg/gghexyl (S)-3-methyl- piperazin-1-y1 2.94 446.271;_(%%1)2009 1000280
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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.

5  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), 2.81 (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}, 8.26 (m, 2H)

10 Example 54
[2-(2,6-Dimethyl-phenoxy)-6-ethoxy-1-phenyl- 1H-pyrrolo[3,2-bjpyridin-3-y{}-piperazin-
1-yl-methanone

15
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: 15.8 g.
LC/MS (method LC4): m/z = 235

20
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

25
Step 3: 68-Ethoxy-1-phenyl-1H-pyrrolo]3,2-blpyridine



94 3-fluoro-2,6- dimethyl-phenyl cyclohexyl (S)-3-methyl- piperazin-1-y1 2.59 464.26 LC9 WO
2009/095162PCTTEP20091000280 144 Exam- pie no. R2 R3 Rico Rt (min) MS (m/z) LC/MS method

95 3l -2.6-di - -3- - -pi
uoro 2W60 90'59]%5@ A Zohenyl cyclohexyl (R)-3-methoxyme- thyl plpera};(lj[}_ f:PL: ]}%09/@00280
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lodobenzene (5.85 mil, 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 (841.1 mg,
22 .2 mmol}, N,N-dimethylethylenediamine (505.5 mg, 5.74 mmol) and potassium
carbonate (8.10 g, 85.9 mmol) in DMF (50 ml). The reaction mixture was stirred at

5 120 °C for 6 h. After cooling fo room temperature, a solution of ammonium hydroxide
{10 % in water) and EA were added. The organic layer was separated, washed fwice
with brine, dried over sodium sulfate, filtered and evaporated under reduced pressure.
The residue was purified by silica gel column chromatography (EA/HEP) o give 3.40
g of the titie compound.

10 LC/MS (method LC4). mfz = 239

Step 4: 8-Ethoxy-1-phenyl-1,3-dihydro-pyrrolof3,2-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
15  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 mi, 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
20  silica gel chromatography (EA/HEP 1:6). 650 mg of the title compound were obtained.
LC/MS (method LC4): m/z = 255

Siep 5: 2-Chloro-8-ethoxy-1-phenyl-1H-pyrrolo[3,2-blpyridine-3-carbaldehyde

The titie compound was prepared from the compound of step 4 (80 mg, 317 pmol)
25  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-pyrrolof3,2-blpyridine-3-carboxylic acid

The compound of step 5 (50 mg, 166.3 umol) was reacted analogously as described
30 inexample 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



2.57 494.27 LC9 96 3-fluoro-2,6- dirnethyl-phenyl Cyclohexyl (R)-3-hydroxyme- thyl-piperazin-1-y1
3.16 480.25 LC8 97 2,6-dimethyl- phenyl phenyl (S)-3-isobutyl- plperazm 1-y1 2.53 482.27 LC8 98

2,6-dimethyls phenyl phenyl (S)-3-isopropyl- piperazin-1-y1 2.44 PCT/EP2009/000280
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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
5 example 1, step 5. 31 mg of the title compound were obtained.

LC/MS (method LC4): miz = 486 |

Step 8: [2-(2,6-Dimethyl-phenoxy)-6-ethoxy-1-phenyl-1H-pyrroio[3,2-b]pyridin-3-yl}-
piperazin-1-yl-methanone

10  The compound of step 7 (28 mg, 57.7 ymol) and 2,6-dimethylphenol were reacted
analogously as described in example 1, step 8, and the product subsequently
reacted as described in example 1, step 7. The obtained solid was dissolved in a
small guantity 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-

15 ethoxy-1-phenyl-1H-pyrroio[3,2-b]pyridin-3-yl}-piperazin-1-yl-methanone
dihydrochioride.
LC/MS {method LC4): mjz = 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 (g, 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)

20
Example 55
{2-(2,6-Dimethyi-phenoky)-ﬁmhyd roxy-1-phenyl-1H-pyrrolo[3,2-b]pyridin-3-yl}-

piperazin-1-yl-methanone

25



468.25 LC8 99 2,6-dimethyl- phenyl phenyl (S)-3-propyl- piperazin-1-y1 2.92 468.25 LC8 100
2,6-dimethyl- phenyl phenyl (S)-3-ethyl- piperazin-1-y1 2.39 454.24 LC8 101 3-fluoro-2,6-

dlmethyl-phe\%l 2r‘>)(r]1!%193éll‘:()ZS)-B-methyl- piperazin-1-y1 3.14 458.21 PCT/EPI009/000280
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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-dimethylphendl analogously as described in example 1, step
5 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-blpyridin-3-yl}-
piperazin-1-yl-methanone |

10 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-blpyridin-3-yl}-piperazin-1-yl-
methancne dihydrochloride. Yield: 25.9 mg.
LC/MS (method LCO): m/z = 442.20; Rt = 2.47 min

15 "H-NMR: & (ppm) = 2.13 (s, 8H), 2.86 (m, 2H), 2.94 {(m, 2H), 3.38 (m, 2H), 3.48 (m,
2H), 6.08 (s, 3H), 7.30 (m, TH), 7.62 (m, 1H), 7.70 (m, 4H), 8.11 (m, 1H), 9.25 (m,
2H)

Example 56
20  4-[2-(2 8-Dimethyl-phenoxy)-6-hydroxy-1-phenyl-1H-pyrrolo[3,2-b]pyridine-3-
carbonyl]-piperazine-1-carboxylic acid te_rt-butyl ester

CH,
CH,

CH,

~— 0
N N—~<
N/ O
CH,
H,C



LC8 102 2,6-dimethyl- phenyl phenyl 2,2-dimethyl- piperazin-l-yl 0.96 455.20 LC4 103 2,6-dimethyl-
phenyl phenyl 3,3-dimethyl- piperazin-1-y1 0.96 455.20 LC4 104 2,6-dimethyl- phenyl phenyl

(2R,56)-2,5-dime- th(}gI%E)ﬁiE)erazin-l-yl 0.96 455.20 LC4 105

10

15

20

25

WO 20694 PCT/EP2069/060280
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To a solution of 80 mg (181 umol) 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
umol) and a solution of di-tert-buty! dicarbonate (43.4 mg, 198 umol) in THF (2 mi).
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

Exampie 57
[2-(2,6-Dimethyl-phenoxy)-1-phenyi-3-(piperazine-1-carbonyl}-1H-pyrrolo[3,2-
blpyridin-8-yloxyl-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 58 (60 mg, 111 umol), cesium carbonate (108 mg, 332
umol} and tert-butyl bromoacetate (17.9 ul, 23.7 umol) 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



2,6-dimethyl- phenyl phenyl 3-butyl-piperazin-1- Y1 0.76 483.00 LC10 106 2,6-dimethyl- phenyl phenyl
2-benzyl-piperazin- 1-y1 1.07 517.20 LC4 WO 20091095162PCT/EP2009/000280 145 Exam- pie no.

R2 Ra R1 REm M3 (1v/z) PCT/EP2009/000280
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Step 2: [2-(2,6-Dimethyi-phenoxy)-1-phenyl-3-(piperazine-1-carbonyl}- 1H-pyrrolo[3,2-
b]pyridin-6-yloxyl-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),
5 dissolved in a small quantity of MOH, mixed with hydrochloric acid (0.1 M) and

lyophilized overnight fo 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 dihydrochioride.
LC/MS {(method LC8): m/z = 500.21; Rt = 2.55 min

10 "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
15 {4-[2-(2,6-Dimethyl-phenoxy)-1-phenyi-1H-pyrrolo[3,2-b]pyridine-3-carbonyl}-

piperazin-2-yi}-acetic acid methyl ester

O—CH

et

20  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, (198.9
mg, 737 ymol) and 2—methoxycarbonyimethyl~piperazine~1—carboxytic acid tert-buty!



LC/MS method 107 2,6-dimethyl- phenyl phenyl (S)-2-benzyl- piperazin-1-y1 0.75 516,9 LC10 108
2,6-dimethyl- phenyl phenyl 3-[(2-carbamoy1-2- methyl-propylcarbamoyl)-methyl]- piperazin-1-y1 0.67

583.0 LC10 \6‘8%13% f%%%(lj&as described in the examples above, the compqunds of the formula 1r listed

in table 3 were preparéd and obtained in the form of the bis(trifluoroacetic?gg{(]f%zaﬁﬂ {mﬂ%ﬂcompounds
can be named as [1-pheny1-2-(R20-oxy)-1H-pyrr§I§E),2- 5cipyridin-3-yll-piperazin-1-yl-methanone.
Table 3. Example compounds of the formula 1r g -

ester {(189.3 mg, 737 uymol) analogously as described in example 1, step 5. Yield:
254 mg.
LC/MS (method LC10): m/z = 512.9

5  Step 2: 4-[2-(2,6-Dimethyl-phenoxy)-1-phenyl-1H-pyrroio[3,2-bjpyridine-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.
10 LC/MS (method LC10): mfz =588.9

Step 3: {4-[2-(2,6-Dimethyl-phenoxy)}-1-phenyl-1H-pyrrolo[3,2-b]pyridine-3-carbonyl}-
piperazin-2-yl}-acetic acid methyl ester
The crude compound of step 2 (40 mg) was reacted analogously as described in

15  exampie 1, step 7, the obtained product dissolved in a small quantity of MOH, mixed
with hydrochlioric 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-
bjpyridine-3-carbonyl]-piperazin-2-yl}-acetic acid methy! ester dihydrochloride. '
L.C/MS (method LC10): m/z = 498.9; Rt = .66 min

20 "H-NMR: 8 (ppm) = 2.16 (m, 8H), 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
25 2-{4-[2-(2 6-Dimethyl-phenoxy)-1-phenyl-1H-pyrrolof3,2-bjpyridine-3-carbonyl]-
piperazin-2-yl}-N-methyl-acetamide



R2 Rt MS LC/MS pie 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

WO 2000/095162 _ PCT/EP2009/000280
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Step 1: 4—[24(2,6~Dimethyi-phenoxy)»1 -phenyl-1H-pyrrolof3,2-b]pyridine-3-carbonyi}-
2-methylcarbamoylmethyi-piperazine-1-carboxylic acid tert-butyl ester

5 A solution of the crude compound of example 58, step 2, (140 mg, 234 pumol) in MOH
(1 ml) was mixed with a 2 M methanolic solution of methylamine (2.60 mi, 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 ¢itric acid and
extracted with EA. The combined organic phases were dried over sodium sulfate and

10 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-
carbonyll-piperazin-2-yl}-N-methyl-acetamide

156 The crude compound of step 1 was reacted analogously as described in example 1,
step 7, the obtained product dissoived 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-
blpyridine-3-carbonyil]-piperazin-2-yl}-N-methyl-acetamide dihydrochloride.

20 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), 7.08 (m, 3H), 7.42 (m, 1H),

763 (m, 1H), 7.72 (m, 4H), 7.91 (m, 1H}, B.13 {(m, 1H}, 8.49 (m, 1H)



LC1 WO 20091095162PCT/EP2009/000280 146 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. pounds can be named as [1-cyclohexy1-2-(R20:0xy)-6-R40-1H-pyrrolo[3,2-
feclipenn RN

clpyridin-3-y thanone in case the group A is 0, or [1-cyclohexy
5methyl)-6-R40-11-1-pyrrolo[3,2-c]pyridin-3-y11-R100-methanone in case the group A is CH2,
allowing for modifications due to the rules of noméiclature such as the designation of the group
R20-methyl as a benzyl group. Table 4. Example compounds of the formula Is Exam- pie no. A R2
R" Rloo tn%g&'}éﬁ g@/égé‘c(%z/b'\é m%@oéjx%%}%l(é:ls_' %bove, the compounds of the formula Ip
listed in table 1 were prepared and obtained in the form of the bis(trifluoroacetic acid
salt) or in the form of the dihydrochloride, respectively. The compounds can be
named as [2-(R*®-oxy)-1-R*°-1H-pyrrolo[3,2-b]pyridin-3-yi]-piperazin-1-yl-methanone
5 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-
- pyrroio[3,2-blpyridin-3-yl}-piperazin-1-yl-methanone in case the group A is CHz,
allowing for modifications due to the rules of nomenclature such as the designation of

the group R*®-methyl as a benzyl group.

10
o Fd \
N N NH
N A
\
I 20 Rzo
R

Table 1. Example compounds of the formula Ip

Exam- A |R* R30 Rt |MS LC/MS
ple no. {min) |{m/z) method
60 O | 3,5-difluoro-2-methyi- phenyl 1.17 1448.17 |LCA
(1) phenyl

61 O  |5-fluoro-2-methyl-phenyl |4-fluoro-phenyl |1.20 |448.17 |LC2
(2)
62 QO |5-fluoro-2-methyl-phenyl |phenyl 0.95 1431 LC4
(2)
63 CHo |2,3-difluoro-phenyl phenyl 1.71 |432.18 |LC5
(2)
64 CH: |2,5-difluoro-phenyl phenyl 1.64 143218 |LCS




3-fluoro-2-methyl- phenyl methoxy (R)-3- methoxymethyl -piperazin-1-y1 2.62 508.29 LC9 113 CH2
3-fluoro-2-methyl- phenyl methoxy (S)-3-methyl- piperazin-1-y1 2.57 478.27 LC9 114 CH2

3-f|uoro-2-m\%t8¥l)-9%§£¥£ methoxy (R)-3- hydroxymethylpiperazin-1-y1 3.&&%&%&&&%&15

141
Exam-|A |R® | R* Rt |MS LCIMS
ple no. (min} {{m/z}) method
65 CH> [2,8-dichioro-phenyi phenyl 1.70 [464.12 |LCS
2)
66 CH, | 2-chloro-6-fluoro-phenyl | phenyt 2.23 |448.15 [LC8
(2)
67 CH; i 4-fluoro-2,6-dimethyt- phenyl 2.33 144222 |LC8
(2) phenyi ' '
68 CH; |2,6-dimethyl-phenyl phenyl 2.27 (42423 |LC8
@) -
69 CH> | 2-fluoro-6-methyl-phenyi |phenyl 2.23 (|428.20 (LCS
(N
70 CH; | 2-chloro-6-methyl-pheny! |phenyl 2.55 444.17 1.C6
(N
71 O |2-fiuoro-phenyl phenyl 160 416.16 |LCS
@) | .
72 |0 |25-difluoro-phenyl phenyl 170 1434.16 |LC5
(2)
73 O |2,3-diflugro-phenyi phenyl 1.74 143416 |LC5
2)
74 O |2-chloro-5-fluoro-phenyl  phenyl 1.70 {450.13 |LCS
2)
75 O |2,5-dimethyl-pheny! phenyl 2.28 42621 LCS8
2)
76 O  |2-chloro-6-methyl-phenyl |phenyl 12.48 (44615 (LCB
(1)




CH2 3-fluoro-2-methyl- phenyl hydroxy (S)-3-methyl- piperazin-1-y1 2.97 464.26 LC8 WO
2009/095162PCT/EP2009/000280 147 Exam- pie no. A R2 R4 Rim Rt (min) MS (m/z) LC/MS method

116 CH2 3-flygro:g;metiyl- phenyl PCT/EP2009/000280
142

Exam-|A |R® R Rt |MS LC/MS
ple no. {min} |(m/z) method
77 CH; | 3-fluoro-2-methyl-phenyt | 3-flucro-phenyl |2.47 |446.19 |LC6
(1)
78 CH, | 3-fluoro-2-methyl-phenyl |2-fluoro-phenyl |2.43 1448.19 |LC6
(1)
79 CH, |2 6-diflucro-phenyl cyclohexyl 243 1438.22 |LC8
@
80 O |2 6-dimethyl-phenyl 4fluoro-phenyl 11.01 144520 |LC4
(2)
81 O |2 6-dimethyl-phenyl 3-fluoro-phenyl |2.47 144420 |L.C6
(1)
82 O  i2,6-dimethyl-phenyl 2-fluoro-phenyl [2.37 (44420 |LC8
M
83 0O |2,6-dimethyl-phenyl cyclopentyl 273 141824 |LC11
(1)
84 O | 3-fluoro-2,6-dimethyl- phenyl 2.89 |444.20 (LC8
(2) phenyl
85 O  |3-fluoro-2,6-dimethyl- cyclohexyl 3.01 [450.24 |[LCS8
(2) phenyl
88 O |4 5-difluoro-2-methyl- phenyl 2.34 144817 |LC8
{2y - phenyl
87 S |2,6-dimethyl-pheny! phenyl 0.69 |4429 LC10
(2)

(1) Obtained in the form of the bis(trifluoroacetic acid salt)
(2) Obtained in the form of the dihydrochloride



hydroxy (R)-3- hydroxymethylpiperazin-1-y1 2.95 480.25 LC8 11'7 0 5-fluoro-2-methyl- phenyl hydroxy
(S)-3-methyl- piperazin-1-y1 2.50 466.24 LC9 118 0 3-fluoro-2,6- dimethyl-phenyl hydroxy

(S)-3-methyl. piperazin-1-y1 0.69 481.15 LC10 119 0 PCT/EP2009/000280
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Analogously as described in the examples above, the compounds of the formula Ig
listed in table 2 were prepared and obtained 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.

5
®)
_N R100
AN o
N O
\
| 20 20

Table 2. Exampie compounds of the formula iqg

Exam- | R% R0 R 100 Rt |MS L C/IMS

ple no. (min) {{m/z) method

88 2 6-dimethyl- phenyl (R}-3-hydroxyme- [2.42 1456.22 |LCO
phenyl “{thyl-piperazin-1-yl

89 2 6-dimethyt- pheny! (R)-3-methoxyme- |2.47 |470.23 |LCS

phenyl thyl-piperazin-1-yi
90 2,6-dimethyl- phenyl (S)-3-methyi- 10.89 1441.20 . |LC4
phenyl piperazin-1-yi

91 2,6-dimethyi- cyclohexyl i(R)-3-methoxyme- |2.50 |476.28 |LC9

phenyl thyl-piperazin-1-yl

82  |2,B-dimethyl- cyclohexyl |(R)-3-hydroxyme- (247 (462.26 |LC9
phenyl thyl-piperazin-1-yl

g3 2 6-dimethyl- cyclohexyl [(S)-3-methyl- 2.94 1448.27 |LC8
phenyl piperazin-1-yl

94 3-fluoro-2,6- cyciohexyl |(S)-3-methyl- 2.59 48426 (LCY

dimethyl-pheny! piperazin-i -yl




3-fluoro-2,6- dimethyl-phenyl hydroxy piperazin-1-y1 1.09 467.20 LC4 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 t &g%u%oacetlc acid salt) or dihydrochloride, respectlvely, %g)(%gmds can be
named as [2-(R20- oxy 51-R30-1H-pyrrolo[2,3-c]pyridin-3-y1]-piperazin-1-yl-methanone. WO
2009/095162PCT/EP2009/000280 148 Table 5. Eﬁ mple compounds of the formula It Exam- pie no.

R2 R3 Rt (min) MS (m/z) LC/MS method 120 phenyl phenyl

Exam- |R% R R Rt |MS LC/MS

ple no. (min) |{m/z) method

a5 3-flucro-2,6- cyclohexyl |(R)-3-methoxyme- |2.657 [494.27 |LC9
dimethyt-phenyl thyi-piperazin-1-yi

a6 3-fluoro-2,6- cyclohexyl |(R)-3-hydroxyme- |3.16 [480.25 |LC8
dimethyl-phenyl thyl-piperazin-1-yl

97 2.6-dimethyi- pheny! (S)-3-isobutyl- 253 148227 |LCS8
phenyl piperazin-1-yl

98 2,6-dimethyi- phenyl (S)-3-isopropyl- 244 146825 LC8
phenyl piperazin-1-yl

99 2,6-dimethyl- phenyl (S)-3-propyl- 2.92 146825 |LC8
pheny! piperazin-1-yl

100  |2,6-dimethyl- phenyl (8)-3-ethyl- 2.39 145424 |LC8
phenyl piperazin-1-yl

101 3-fluoro-2,6- phenyl (3)-3-methyl- 3.14 145821 (LC8
dimethyl-phenyl piperazin-1-yl

102  |2,6-dimethyl- pheny! 2,2-dimethyi- 0.96 [45520 LC4
phenyl piperazin-i-yi |

103 | 2,6-dimethyl- phenyl 3,3-dimethyi- 0.96 145520 |LC4
phenyl piperazin-1-yl

104 | 2,6-dimethyl- phenyl (2R,58)-2,5-dime- [0.96 [455.20 |LC4
phenyi thyl-piperazin-1-yl

105 |2,8-dimethyl- phenyl 3-butyi-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




0.77399.20 LC4 (1) 121 2-fluoro-phenyl phenyl 0.94 416.16 LC1 (1) 122

3-fluoro-2-methyl-phenyl

WO 2009/095162 PCT/EP2009/000280
145
Exam- |R* R0 R100 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- phenyi 3-[(2-carbamoyi-2- |0.67 [583.0 LC10

pheny! methyl-propyi-

piperazin-1-yl

carbamoyl)-methyl}-

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 b&s(triﬂuoroacetic acid

salt). The compounds can be named as [1-phenyl-2-(R**-oxy}-1H-pyrroio[3,2-

5  cJpyridin-3-yl}-piperazin-1-yi-methanone.

3 N NH
N= \__/
N\ / \ ir
N O
\RZO

Table 3. Example compounds of the formuia Ir

Exam- | R* Rt MS LC/MS
pie no. (min} |(m/z) method
109  |2-methyl-phenyl 1.02 412.19 LCH1
110 3-fluoro-2-methyl-phenyi 1.06 430.18 LC1
111 3,5-difluoro-2-methyl-phenyl | 1.09 448 17 LC1

10




4-fluoro-phenyl 1..04 448.17 LC1 (1) 123 5-fluoro-2-methyl-phenyl 4-f|uoro-pheny| 1.03 448.17 LC1
(1) _ _

WO 2009/095162 PCT/EP2649/000280
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Analogously as described in the examples above, the compounds of the formula s
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-pyrroio[3,2-
clpyridin-3-y1}-R'®-methanone in case the group A is O, or [1-cyclohexyl-2-(R¥-

5  methyl)-68-R*-1H-pyrroio[3,2-c]pyridin-3-yll-R'®-methanone in case the group A is
CH., allowing for modifications due to the rules of nomenciature such as the

designation of the group R*-methyl as a benzy! group.

O
R?UO
N="
R\ / \ A Is
N
\RZO

10
Table 4. Example compounds of the formula Is
Exam-|A |R® R R Rt |MS LC/MS
ple no. _ . |{min) {(m/z) method
112 CHa | 3-fluoro-2-methyl- | methoxy |(R)-3- 262 1508.28 |LCG
phenyi methoxymethyl
-piperazin-1-yl
113 |CH; | 3-flucro-2-methyl- |methoxy |(S)-3-methyl- [2.57 |478.27 |L.CS
phenyl piperazin-1-yl
114 CHgz | 3-fluoro-2-methyi- imethoxy |{R)-3- 3.17 149427 (LC8B
phenyl hydroxymethyl- |
piperazin-1-yi

116 | CH; | 3-fiuoro-2-methyl- |hydroxy |(S)-3-methyl- 2.87 464.26 |LC8
pheny! piperazin-1-yl




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

WO 2009/095162 PCT/EP2009/000280
147
Exam- [A |R%® R4 R0 Rt [MS LC/MS
ple no. ' (min} |(m/z) method
116  |CHy |3-fiuoro-2-methyl- thydroxy |(R)-3- 2.95 48025 |LC8
phenyl hydroxymethyl-
piperazin-1-yl

117 |0  |5-fluoro-2-methyi-  hydroxy |(S)-3-methyl- |2.50 1466.24 |LCS

phenyl piperazin-1-yl

118 10 |3-fluoro-2,6- hydroxy |(S)-3-methyl- |0.69 |481.15 |LC10
dimethyl-phenyt piperazin-1-yl

119 |0 |3-fluoro-2,6- hydroxy |piperazin-t-yl. |[1.09 146720 |LC4

dimethyil-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)-
5  1-R*-1H-pyrrolo[2,3-c]pyridin-3-yl]-piperazin-1-yl-methanone.

N NH
- S
AN /N It
NT S
| 20



(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 ared and obtained in the form of the bis(trifluoroacetic add salt?} The
compounds BB Hg gd as [1-phenyl-2-(R20-oxy)-1H-pyrrolo[2,3- PCT/EF2005/00028
Ityridin-3-yll-piperazin-1-yl-methanone. Exam- ple no R2 Rt (min) MS (m/z) LC/MS method 126
phenyl 1.18 398.17 L02 127

Table 5. Example compounds of the formula it

Exam- {R* R Rt MS LC/MS
ple no. ' (min} |{m/z) method
120 {phenyl phenyi 0.77 (399.20 |LC4

(1)

121 2-fluoro-pheny! phenyl 0.94 141616 |LCH

M
122  |3-fluoro-2-methyi-phenyl |4-fluoro-phenyi 1.04 |448.17 |LC1
(M
123  |5-fluoro-2-methyl-phenyl |4-fluoro-phenyl 1.03 {448.17 |LC1
o)
124 | 2-fluoro-6-methyl-phenyl |4-flucro-phenyl 1.06 |448.17 |LC1
(1) |
125  |2,6-dimethyl-phenyl phenyi 0.95 42720 |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
iisted in table 6 were prepared and obtained in the form of the bis(trifiuvoroacetic acid
salt). The compounds can be named as [1-phenyl-2-(R*-oxy)-1H-pyrrolo[2,3-
bJpyridin-3-yi}-piperazin-1-yl-methanone.

10



2-methyl-phenyl 1.28 412.19 LC2 128 2-fludro-phenyl 1.23 416.16 LC1 129 3-fluoro-2-methyl-phenyl
1.22 430.18 [CI] 130 3,5-difluoro-2-methyl-phenyl 1.31 448.17 LC1 131 2-fluoro-6-methyl-phenyl 1.00

431.10 i
WO 2009/695162 PCT/ER2009/000286
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? \RZD

Tabie 6. Example compounds of the formula lu

Exam- |R* Rt MS LC/MS
pie 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-methyi-phenyl 1.22 430.18 LC1
130 | 3,5-difluoro-2-methyl-phenyl 1.31 44817 LC1
131 2-fluoro-8-methyi-pheny! 1.00 431.10 LC4

5  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-
phenyi-2-(R¥-methyl)-((4- or 5- or 6)-R**)-1H-pyrrolo[2,3-b]pyridin-3-yl}-piperazin-1-
10 yi-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.



LC4 5Analogously 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-phenylye- R334 ((4- or 5- or 6)-R40)-1H- pyrrolo[2,3-blpyridin-3ppRipRia4iRzkay|-methanone.
in case the group A is 0, or [1- phenyl-2-(R20-methyl)-((4- or 5- or
6)-R40)-1H-pyrro|o[2,3-b]pyridin-3-y|I-piperazin-li-s%Oyl-methanone in case the group A is CH2,
allowing for modifications due to the rules of nomenclature such as the designation of the group
R20-methyl as a benzyl group. 150 Table 7. Example compounds of the formula Iw Exam-1A R2
Substituent Rt MS LC/MS pie non R4 and its position

/TN
R 5/4 N NH
s\ / \
N
\
Rzo

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-pheny! |4-ethyl 2.57 145623 |LC8

133 1O  |5-fluoro-2-methyl-pheny! |4-propy! 270 147223 |LC8

134 |0 |2,6-dimethyl-phenyl 6-methoxy [2.85 |[456.22 1L.C8

135 (O  |5-fluoro-Z-methyl-phenyl |4-ethyl 2.58 145821 |LCS8

5 Example 136
[2-(5-Fluoro-2-methyl-phenoxy)-5-methoxy-1-phenyl-1H-pyrrolo{3,2-bjpyridin-3-yl]-

piperazin-1-yl-methanone

a

H,C—O _N N  NH
N/

W

N O ECHa
F

10



(min) (m/z) method 132 CH2 3-fluoro-2-methyl-phenyl 4-ethyl 2.57 456.23 LC8 133 0 )
54luoro-2-methyl-phenyl 4-propyl 2.70 472.23 [CS 134 0 2,6-dimethyl-phenyl 6-methoxy 2.85 456.22 -

WO 2009/095162 PCT/EP2009/600280

151

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-methoxy-1-phenyl-
1H-pyrrolo[3,2-b]pyridin-3-yij-piperazin-1-yl-methanone dihydrochloride.

LC/MS (method LC3): m/z = 460.19; Rt = 1.52 min

5
Example 137
- [2-(5-Fluoro-2-methyi-phenoxy)-5-hydroxy-1-phenyl-1H-pyrrolo{3,2-blpyridin-3-yil-
piperazin-1-yl-methanone
O
HO / N\
——N N NH
7\
N\
10 F

The tifle compound was prepared analogously as described in the e'xamples above
and obtained in the form of the [2-(5-fluoro-2-methyl-phenoxy}-5-hydroxy-1-phenyl-
1H-pyrrolof3,2-b]pyridin-3-yl]-piperazin-1-yl-methanone dihydrochioride.

15 LC/MS (method LC1): m/z = 446.18; Rt = 1.18 min

Exampie 138
[2-(2,6-Dimethyl-phenoxy)-8-hydroxy-1-phenyl-1H-pyrrolo[3,2-blpyridin-3-y1]-{{5}-3-
methyl-piperazin-1-yl}-methanone

20 '



LC8 135 0 5-fluoro-2-methyl-phenyl 4-ethyl 2.58 458.21 LC8 5Example 136
[2-(5-Fluoro-2-methyl-phenoxy)-5-methoxy-1-phenyl-1H-pyrrolo[3,2-b]pyridin-3-yflpiperazin-1-yl-metha
none 151 The title compound was prepared analogously as described in the examples above and
obtained in tREHINISF % PCT/EP2009/000280
[2-(5-f|uoro-2-methyl-phenoxy)-5-methoxy-l-phengl1H-pyrro|o[3,2-b]pyridin-3-y11-piperazin-l-yl-metha
none dihydrochloride. LC/MS (method LC3): m/z'2460.19; Rt = 1.52 min 5 Example 137
[2-(5-Fluoro-2-methyl-phenoxy)-5-hydroxy-1-phenyl-1H-pyrrolo[3,2-b]pyridin-3-01-
piperazin-1-yl-methanone 10 HO The title compound was prepared analogously as described in the
examples above and obtained in the form otﬁ:\g;
[2-(5-fluoro-2-methyl-phenoxy)-5<QydroXy-T3phenyl1H-pyrrolo[3,2-b]pyridin-3-y1]-piperazin-1-yl-methan
one dihydrochloride. 1 [Cl): M = 446.18; Rt = 1.18 min

The title compound was prepared analogously as described in the examples above
and obtained in the form of the [2-(2,6-dimethyl-phenoxy}-6-hydroxy-1-phenyl-1H-

5  pyrrolo][3,2-blpyridin-3-yi}-({S)-3-methyl-piperazin- 1-yl}-methanone dihydrochloride.
LC/MS (method LC10): m/z = 456.22; Rt = 2.45 min

Example 139
{2-(5-Fluoro-2-methyl-phenylsulfanyl}-1-phenyl-1H-pyrrolo[3, 2-blpyridin-3-yi}-{((S)-3-
10 methyl-piperazin-1-yl}-methanone

CH,
O .,r-——ﬁ
_N N  NH
\__/
A

% F
The title compound was prepared analogously as described in the examples above
15  and obtained in the form of the [2-(5-fluoro-2-methyl-phenylsulfanyl)-1-phenyl-1H-

pyrrolo]3,2-b]pyridin-3-yl}-((S)-3-methyl-piperazin-1-yi)-methanone dihydrochloride.
LC/MS (method LC4): m/z = 461.2; Rt = 1.05 min



Example 138 [2-(2,6-Dimethyl-phenoxy)-6-hydroxy-1-phenyl-1H-pyrrolo[3,2-b]pyridin-3-y1H(S)-3-
methyl-piperazin-1-yl)-methanone 20 152 The title compound was prepared analogously as
described in the examPIes above and obtained in the form of the
[2-(2,6-dime?ﬂ?lgg%??og(%-&hydroxy-l-phenyl-lH-
5pyrrolo[3,2-b]pyridin-3-y1]-((S)-3-methyl-piperazin-1-y1)-methanone dihydrochloride. LC/MS (method
LC10): miz = 456.22; Rt = 2.45 min Example 1
[2-(5-Fluoro-2-methyl-phenylsulfany1}-1-phenyl-1H-pyrrolo[3,2-blpyridin-3-y1]-((S)-3-

10methz%§ié)er zi_r11-30iyl)-methanone The title compound was prepared analogously as described in
the exa g 5and obtained in the form of the

[2-(5-flud@¢2;8rBiyéthi