WO 2007/057329 PCT/EP2006/068206 AZAINDOLE-2-CARBOXAMIDE
DERIVATIVES The present invention is concerned with novel

waz@aindelge-carboxamide derivatives, their manufacture, phanageilieaks2o6
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compositions containing them and their use as medicaments. The active
compounds of the present invention are useful in treating obesity and
other disorders. 5 In particular, the present invention relates to
compounds of the general formula R51 001 RANNN-R2' R3RIi
wherein R'is selected from the group consisting of lower alkyl, lower
alkenyl, lower aIk|I i cycloalkyl er cIaIkIIk I, lower
hydroxyalkyl, lowEFhiiSH AT TANE? QiR RTHHRIEIRy e
dialkylaminoalkyl, 15 Iower dlalkylcarbamoylalkyl phenyl unsubstituted or

substitited ith ORI HVR ggﬂyaaée%a?ﬂgsatggﬁ@&%eé i{enyrl“*fff(%

Ikyl, lower halogenallcoxy and lower hydroxyalkyl, lower p

LAY R EBFA HAG e B TRASERERLERENBP SHBBHERBE HRA e gnd thei
wergrotpsaindepehtientiisetentpdundsoltive patksd t hategem lowerseR( in treating
Fokeny pachlaweribyidraxyalkyl, lower heteroarylalkyl wherein the
heteroaryl ring maybe unsubstituted or substituted with one or two groups

i”deﬂﬁgﬁiﬁlﬂdﬁ@% ngie&gm%%@ ‘ﬁé ull &1898 Qﬁwﬁfs%a@/ and lower ula

hydroxya er heterocyclyla erein eterocy rlng
may be unsubstituted B

]

O o)
TH ,

4 N/ N N—R?

\ . /

wherein

R' s selected from the group consisting of

lower alkyl, lower alkenyl, lower alkinyl,

cycloalkyl, lower cycloalkylalkyl,

lower hydroxyalkyl,

lower alkoxyalkyl,

lower alkylsulfanylalkyl,

lower dialkylaminoalkyl,

lower dialkylcarbamoylalkyl,

phenyl unsubstituted or substituted with one or two groups independently selected
from lower alkyl, lower halogenalkoxy and lower hydroxyalkyl,

lower phenylalkyl wherein the phenyl ring may be unsubstituted or substituted
with one or two groups independently selected from lower alkyl, halogen, lower
alkoxy and lower hydroxyalkyl,

lower heteroarylalkyl wherein the heteroaryl ring may be unsubstituted or
substituted with one or two groups independently selected from lower alkyl,
halogen, lower alkoxy and lower hydroxyalkyl, and

lower heterocyclylalkyl wherein the heterocyclyl ring may be unsubstituted or

substituted with one or two lower alkyl groups;
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25 substituted with one or two lower alkyl groups; WO 2007/057329
PCT/EP2006/068206 -2 R2 is selected from the group consisting of

wohyslrogeazelower alkyl, lower alkenyl, lower alkinyl, cycloalkybdew®boos/oss206

cycloalkylalkyl, lower hydroxyalkyl, lower.alkoxyalkyl, 5 lower
alkylsulfanylalkyl, lower dialkylaminoalky lower dialkylcarbamoylalkyl,

pheny %@@ﬁg{;ﬁ@% g&tgg]w B Iq,rcggo groups independently
selecjted fr qwer a é’ﬁ] er hal oxy and lower hydroxyalkyl.,

10 Iov%”ref) aﬂfé’elrw St ﬂ%ef)ﬁ rlng maybe unsubstituted or
subsﬁb@l@@kﬂrﬂ?b’ﬁw@ﬁ&iﬂﬂk@s independently selected from lower

alkyl ibateg6ar é@wﬁgyﬁl_ﬂ@m@c anadtoxveythydroxyalkyl, lower heteroa_lrylalkyl
wherie Wéhgdgﬁ d[{a% éx (gk e}(?ﬂmay be unsubstituted or substituted with one

or two group y selected from lower alkyl, 15 halogen, lower
alkoﬁ‘ﬁm%ﬂﬁlkw and lower heterocyclylalkyl wherein the

heterooyely khyloagyabey viafiyihstituted or substituted with one or two
lowe &»ﬁgﬂﬁh %%BME&&%?%&%&P&F&HS{ 8&‘!%%8555{‘5% @ ﬂﬁ@éBetr?d\éfm%eiected

they are_ attached f 24 or /-membered s ted or partly
h

unsaturdtdl KERS OWﬁb%ﬂ%ﬁ%ﬁW% BN E e Heteroatom
seled@eeefrohemitrdgé mhsxsigehoplstiflrisgsubdinyt wreupsoiudedudfomypstituted
group, Sgigh %@@@%%&&%Qﬁ@@ﬁ%ﬁ@@ps@%@@%‘gﬁ? T0RGLRIAY, hatogen, lower

unsubstituted or substitut two or three groups independently”
selecte(#rorx ?n\fd\?gr affkﬂly%#a gtci:{gn‘ﬁ halogenalkyl, hydroxy, lower

hydrdRyaTIAF BBy, giroths, stiariopr Ybawmayn g/ belynawesgarsdmoy|,
or beingwndersettyith aphaRyLngs s;a&pﬂmnkm&&%gwomdlow?r alkyl,
unsubs on roups independently
selecteg%%%%qoﬁz}fé%%@&?%gr%% Qj% gdn &JRS is selected from
the glOVST BEHER%N M%ﬁ@ﬁl 1B9v¥é?taw9yciamﬁmew&wwbsnwwd or

substituted with one or two lower alkyl groups; or

R' and R’ together with the nitrogen atom to which they are attached form a 4-, 5-, 6- or
7-membered saturated or partly unsaturated heterocyclic ring optionally
containing a further heteroatom selected from nitrogen, oxygen or sulfur, a sulfinyl
group or a sulfonyl group,
said saturated or partly unsaturated heterocyclic ring
being unsubstituted or substituted by one, two or three groups independently
selected from lower alkyl, halogen, halogenalkyl, hydroxy, lower hydroxyalkyl,
lower alkoxy, oxo, phenyl, benzyl, pyridyl and carbamoyl, or
being condensed with a phenyl ring, said phenyl ring being unsubstituted or
substituted by one, two or three groﬁps independently selected from lower alkyl,

lower alkoxy and halogen;

R’ s selected from the group consisting of hydrogen, lower alkyl, lower hydroxyalkyl,

lower alkoxyalkyl, lower halogenalkyl, lower cycloalkylalkyl,

lower alkanoyl, lower cyanoalkyl, lower alkylsulfonyl,

phenylsulfonyl wherein the phenyl ring may be unsubstituted or substituted with
one or two groups independently selected from lower allkeyl, halogen, lower
alkoxy, lower halogenalkoxy and lower hydroxyalkyl;

phenyl unsubstituted or substituted with one or two groups independently selected
from lower alkyl, halogen, lower alkoxy, lower halogenalkoxy and lower

hydroxyalkyl;



30 lower alkoxyalkyl, lower halogenalkyl, lower cycloalkylalkyl, lower
alkanoyl, lower cyanoalkyl, lower alkylsulfonyl, phenylsulfonyl wherein the

wpbmmdsriz® maybe unsubstituted or substituted with one or twe gt PG /063206
independently selected from lower allcyl, halogen, lower alkoxy, lower
halogenalkoxy and lower hydroxyalkyl; 35 phenyl unsubstituted or

o T D e
WO 200 RETER) BB RO 8 GRS ARG AN A ower
pheny! aHprialp wer dalegssuliseod endlpseriedraxitioheadtiwo groups
indepeitedeath selestetfiemiovssaliit RalpeaR JEWRS APVinlQWehdently

5 halog_ens%%g ) %%gnlti)gv“%rr Q}jgr gyﬁlﬁgl énand heteroaryl unsubstituted or
substituted with one or two g¥oups Indepéndently 5 selected from lower

kyl or halogen; R4 'is hydrogen or halogen; RS is a group selected from

' lﬁ@‘ﬁ NQKFEH%@’ XJJm P mR8 R,0 Het 1 Het 2 Het 3 R
N(CH2)n and 112 Het 4 wherein 10 misO,10r2; nis0,1or2; X is selected
From EREMRE3YrslsE Bome, R6', R7, R, R8, R8', R13 and R13'
indeper&dentr!y from each other are selected from the group consisting of

hydrogeq, jower alkyl, hydoxy, halogmnd 5 dialkylamino, or ]
R P N q
R N7 (CH),TS
US p N
3:!310

X R®
m Rg

Het 1 Het 2 Het 3

Het 4
wherein
14 m i80,1o0r2;
n is0,lor2;
X isselected from'CRl?’R”,, O and S;

R®, Rég, R7, R’?’, RS, RS’, R?and R® independently from each other are selected
from the group consisting of hydrogen, lower alkyl, hydoxy, halogen and
15 dialkylamino, or
R’ and R” together form a double bond;

p isO,lor2;

R’ is selected from lower alkyl, cycloalkyl, lower cycloalkylalkyl and lower
phenylalkyi;

20 g is( lor2;



R7 and R13 together form a double bond; p isO,lor2; R9 is selected from
lower alkyl, cycloalkyl, lower cycloalkylalkyl and lower phenylalkyl; 20 q is
wozabaws2330/0 2007/057329 PCT/EP2006/068206 -4- R10 is t@warralieylies2o6
R11is lower alkyl; R12 is lower alkyl; ang pharmaceutically acceptable
salts thereof. 5 The compounds of formula | are antagonists and/or
invergg’agonigis afidiie histamine 3 receptor (H3 receptor). Histamine
(2-(4-imidazolyl) ethylamine) is one of the aminergic neurotransmitters
which,is wggwcglgﬂg@uted throughout the body, e. g. the gastrointestinal
tract (Burks 1994 in’ Johnson L.R. ed., Physiology of the Gastrointestinal
Tract Bavep Press, NY, pp. 10 211 - 242) Histamine regulates a variety
of dlgestlve paﬁm Siological events like gastric acid secretion,
intestinal motility (Leurs et al., Br J. Pharmacol. 1991, 102, pp 179- 185),
CFEUGARE @%‘xim%@ﬁrfﬁ Jfesshiatory responses and allergic

reactions (Raithel et al., Int. Arch. Allergy Immunol. 1995, 108, 127-1.33).

5 In thé‘hﬁmmﬁwﬁfﬁm%mww&@smqninmmmergw@énhe
Hiediagwhigkaie foH3d-egptealy in 15 the tuberomammillary nucleus of
the posterior basal hypothalamus From there, the histaminergic cell

bodlqggggj@ﬁ:é to.varigHsb, r&ﬂ&ﬁﬁﬁﬁ?@?@@l@%ﬁ hd 41919114:}'%1@1%%8{2‘%1 ansmitters

USA 81, 2572-25 a et al., omp. Neur

i %dﬁ% S ?a’?ﬁl&f’otéb?}lea& r‘igmé’c?&é’ bt A ! (Burks
188tondohiveh b eNShardlagy petipHeaytthiotwgtinfd FrdigtiRev¢idtaesiny Y, pp.

10 zrppem%}? Hhﬁﬂﬁiﬁl:l’?éﬂlﬁlﬂels a"ﬁaﬂé?y%@ @ilgalsma E@A@RQ&%&I?{S&%%%% like
redomin ocalized in tral ner S

aﬁ%%eagle%?or ﬁp ?{écectp gr“s%:ons%@fe\f/ §/u||$1ﬁ|b “the S}?ﬁ es(lds ';nggs%trl@? oRP 179-
18 st MA T EP ARG iHeraRa hiailens pors reppescs Rede1ge sagoens
(BaRHRBE Arrbng Aettal ANeyrosciancs, 11985 a18, 149-1583) JAshe mammalian

HelerpiasaRiars, slm@gﬁ@&% M &%ﬁé&ﬁu%fwﬁ%ﬁ%%f&g%{ centrally in

neurotransmltters such as acet |ne opamine, serotonin an
15 the tuberomammillary nucleus of the posterior basa] hypothalamus. From there, the

histaminergic cell bodies project to various brain regions (Panula et al., Proc. Natl. Acad.
Sci. USA 1984, 81, 2572-2576; Inagaki et al., J. Comp. Neurol 1988, 273, 283 — 300).

According to current knowledge, histamine mediates all its actions in both the CNS
and the periphery through four distinct histamine receptors, the histamine H1, H2 H3
20 and H4 receptors.

H3 receptors are predominantly localized in the central nervous system (CNS). As
an autoreceptor H3 receptors constitutively inhibit the synthesis and secretion of
histamine from histaminergic neurons (Arrang et al., Nature 1983, 302, 832-837; Arrang
et al., Neuroscience 1987, 23, 149-157). As heteroreceptors, H3 receptors also modulate

25  the release of other neurotransmitters such as acetylcholine, dopamine, serotonin and
norepinephrine among others in both the central nervous system and in peripheral
organs, such as lungs, cardiovascular system and gastrointestinal tract (Clapham &
Kilpatrik, Br. J. Pharmacol. 1982, 107, 919- 923: Blandina et al. in The Histamine H3
Receptor (Leurs RL and Timmermann H eds, 1998, pp 27-40, Elsevier, Amsterdam, The

30 Netherlands). H3 receptors are constitutively active, meaning that even without
exogenous histamine, the receptor is tonically activated. In the case of an inhibitory
receptor such as the H3 receptor, this inherent activity causes tonic inhibition of

neurotransmitter release. Therefore it may be important that a H3R antagonist would
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norepinephrine among others in both the central nervous system and in
peripheral organs, such as lungs, cardiovascular system and
gastrointestinal tract (Clapham & Kilpatrik, Br. J. Pharmacol. 1982, 107,
919- 923; Blandina et al. in The Histamine H3 Receptor (Leurs RL and
mmermann H eds, 1.998, pp 27-40, Elsevier, Amsterdam, [l:ﬁ;E? 06/068206
wo ?@8%#?3”%%5) H3 receptors are constitutively active, meanin e(\]/eﬁ

without exogenous histamine, the receptor is tonically activated. In the

case of an inhibitory regeptor such as the H3 receptor, this in
alsp oy BAGSE SR ARSI P TSt nCRTHr BRSaBMnf REFBTo RS (o hif

thenesgdpednfpomtant dvatt BidSelyactagomstihiteny) WOmEOyIesraD state.
PCT/EP2006/068206 -5 also have inverse agonist activity to both block
exogaRaug distamine.altaTs angdeoshift tHenieaaptoihfr @NB$ndicates the

p%?sgo téjg'(\)/n Io :g\ﬁ%g }}Q(P '%8;[3/ QR e%%qﬂngNasg E%W% a novel drug

receptors in the mammalian CNS in |cates the
d%@ﬂéﬁf&ﬂ%ﬂ@dﬁ%‘%&é%@%@%tH@H?éFQpeutlc potential as a
novel drug 5 development target in various indications has been
propdsesfimstdtinistrHGNIghMBR ligandeonas s naegonkIsnifsergenists or
QQQI‘%@QQVH%!@ RITRHPIRAORISESIn dNayeinty @iﬁ@@a&lﬁ@clbﬁtﬁﬂﬁmd&\é@lﬁmttm

e secre of neurotransmitters in the brain d
ﬁ[h Be usei%(fm Ll!ff‘?iéytregr{r}]nen{nc‘saiyr;bevera‘llu sa(t;g1 ef%a }ﬁc? ‘%l]ers
digrerinte 65@%@8%@%?&%0%&%@&50@3&& Ead%v@&@(i%é 2741-
Amnmﬁlécﬁiké’ét AF UFapesss ] o ltharmacol, 2004 4887 888391Q7c)ard1ovascu1ar

i lovasaylar 91?9 AN blﬁ%ﬁ%ﬁ myncardial ipfargtion. dementidsch as

cognltlve Isorders suc as attention deficit hyperact|V|ty disorder

atemmyﬂgmwmﬁﬁ%w&%a% (RO qed I rBsHasFs Sisgsnevrological
disohizephrenia, deiradsiona spifepsyo i ankiepen' S disease s aneaei zmd segrures or

cGRAMUISIRNSe e&@&m%a@g%ﬁ&iy cQﬁF&n%%ﬁ@iPEﬁ%%@kéj@@i@ﬁiﬁr

vestibular 15 dysfunction such as Morb eniere, dru use
RGHCRRASS CHIAHS MRS CHAGE CHART TS5 sy Jefmerman. 1

Mh@r@hmah?%jéét #flthe present invention to prowde selectlve
directlgacting H3 receptor antagonists respectively inverse agonists.
Such: adagefisiar ishgrsepenisiermie usefohas fhevigedicalke abttvetly acting

H%lg%éég?&%@@5&&9&?&#&{5@&%@0@%@ 20-RIEMELRR:OF diseAseSonists

ich are associate modulation of H3_recep tors. In a first
w5 BRERETEGHSBLPEBH SOAMARSSF REFGEREFA TR ECRE ent and/or

prevention of diseases which are associated with the modulation of H3 receptors.

In a first aspect, there is provided compounds of the general formula

A
O O
I :
N\ N }\I_Rz
R® 1

wherein



Ol 25 RN N N-R2 R3 R wherein - Sa - Rl is selected from the group
consisting of lower alkyl, lower alkenyl, lower alldnyl, cycloalkyl, lower
cycloalkylalkyl, lower hydroxyalkyl, lower alkoxyalkyl, lower
alkylsulfanylalkyl, lower dialkylaminoalkyl, lower dialkylcarbamoylalkyl,
phenyl unsubstituted or substituted with one or two groups independently
selected from lower alkyl, lower halogenalkoxy and lower hydroxyalkyl,
lower phenylalkyl wherein the pherylaring may be unsubstituted or
substituted with one or two groups independently selected from lower
aIkyI halogen, lower alkoxy and lower hydroxyalkyl, lower heteroarylalkyl
Riwhéseiriatteditsraiie/tring asapisengradubstituted or substituted with one

or ty4weFQURS RReReNdeRtcwieatrth iiom lower alkyl, halogen, lower
alkox raﬁ( ?\Q/&{rgyg%egﬁ%ﬁg%%nd lower heterocyclylalkyl wherein the

heté&ro r"lng ma ituted or substituted with one or two
Iowé?w JgreapRk®? is selected from the group consisting of hydrogen
lowesadkwlidexveralkenyl, lower alkinyl, cycloalkyl, lower cycloalkylalkyl,

ol e oyt

lower dlaikylammo :

lower dwlkylcarbamoyialkyl,

pheny! unsubstituted or substituted with one or two groups independently selected
from lower alkyl, lower halogenalkoxy and lower hydroxyalkyl,

lower phenylalkyl wherein the phenyl ring may be unsubstituted or substituted
with one or two groups independently selected from lower alkyl, halogen, lower
alkoxy and lower hydroxyalkyl,

lower heteroarylalkyl wherein the heteroaryl ring may be unsubstituted or
substituted with one or two groups independently selected from lower alkyl,
halogen, lower alkoxy and lower hydroxyalkyl, and

lower heterocyclylalkyl wherein the heterocyclyl ring may be unsubstituted or
substituted with one or two lower alkyl groups;

R®  is selected from the group consisting of hydrogen

lower alkyl, lower alkenyl, lower alkinyl,

cycloalkyl, iower cycloalkylalkyl,

lower hydroxyalkyl, lower alkoxyalkyl,

lower alkylsulfanylalkyl,

lower dialkylaminoalkyl,

lower dialkylcarbamoylalkyl,

phenyl unsubstituted or substituted with one or two groups independently selected
from lower alkyl, lower halogenalkoxy and lower hydroxyalkyl,

lower phenylalkyl wherein the phenyl ring may be unsubstituted or substituted
with one or two groups independently selected from lower alkyl, halogen, lower
alkoxy and lower hydroxyalkyl,



phenyl unsubstituted or substituted with one or two groups independently
selected from lower alkyl, lower halogenalkoxy and lower hydroxyalkyl,
lower phenylalkyl wherein the phenyl ring may be unsubstituted or
substituted with one or two groups independently selected from lower
alkyl, halogen, lower alkoxy and lower hydroxyalkyl, - 5b lower
heteroarylalkyl wherein the heteroaryl ring may be unsubstituted or
substituted with one or two groups-itependently selected from lower
alkyl, halogen, lower alkoxy and lower hydroxyalkyl, and lower

heterocyclylalkyl wherein the heterocycly ring may be unsubstituted, or

S QR SR S i YRS Tl IS SR S e B BSHEES Shitn
the nitfoRRSHUAES IS WMCIT (Ney Sipa R iscsBeméeRily selegieddrom lower alkyl,
7-mermbhRigd Satwaigebey padtly wasajdratediketedneyclic ring optionally

ain e o > ‘
oA OSSR ORA SIS o ioces, GBSl UG
heter Fily B ﬁ%L?B’ﬁilﬁY@ﬂ ke HoMBed by one, two or three

groups independently selected from lower alkyl, halogen, halogenallcyl,

R taydr BRyoother wydirdyaikygemweraiRoxlicxdeptiengiassadybipyrdyl 5-, 6- or
andcarbamneyt anrbeaied sopsersatnithaoherybindicsad ppasYAINg
bein% utnsubstitllﬁe o St%tgg titcl)JItp? %P%éé%ﬂ%&‘ﬁ.‘{on?ré%é%e ro%glsor su a sulfinyl
indecp(IalnadlcgzlrrfﬁyaseFec‘ta’eé1 Efromafower alkyl, Tower atﬁ@xy andha ogenl;f‘ﬂf?) IS y
seleTRUP 6 M IHEOGM §PEBRSIsting of hydrogen, lower alkyl, lower
hydeexyaliodatde we patkexyatykdpdestatogenaling, lower cycloalkylalkyl,
lower al [ I kylsul
e e e B cntl
o SIERRR i BRHEICHH SOHRSER: herperpl A TR JRHET Tkl
alkdswiowkokalogenstikaxl sadzibvperilytzodyaifydnphényd unsubstituted

or sybstituted ity Qne,of swan o7 exRs dndenrndently selesteshftomiRer
alkyl, halogen, lower aikoxy, lower ﬁalogenalkoggggnﬁ? Iﬁwer dro yalkﬁi(yl

low R BHEREARY LHn SR THY Fhaays B IFREP BenhStlssit 2ambio™er
substitetedkwith adebalageo :groups independently selected from lower
alkyl, _
R’ )i/s selected from the group consisting of hydrogen, lower alkyl, lower hvdroxyalkyl,
lower alkoxyalkyl, lower halogenalkyl, lower cycloalkylalkyl,
lower alkanoyl, lower cyanoalkyl, lower alkyisulfonyi,
phenylsulfonyl wherein the phenyl ring may be unsubstituted or substituted with

one or two groups independently selected from lower alkyl, halogen, lower
alkoxy lower halogenalkoxy and lower hydroxyalkyl,

phenyl unsubstituted or substititted with one or two groups independently selected
from lower alkyl, halogen, lower alkoxy, lower halogenalkoxy and lower
hydrdxyalkyl; iower phenylalkyl, wherein the phenyl ring may be unsubstituted
or substituted with one or two groups independently selected from lower alkyl,
halogen, lower alkoxy, lower halogenalkoxy and lower hydroxya]kylé and

heteroaryl unsubstituted or substituted with one or two groups independently
selected from lower alkyl or halogen;

" R*  ishydrogen or halogen;

R’ isa group selected from
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halogen, lower alkoxy, lower halogenalkoxy and lower hydroxyalkyl; and
heteroaryl unsubstituted or substituted with one or two groups
independently selected from lower alkyl or halogen; R' is hydrogen or
halogen; R5 is a group selected from 5¢c- R 6 R7 R\N g R7Je\l N/
\~CHZ)n~~ X~L J RB P m RB' Rio Het 1 Het 2 Het 3 R'\ N(CH2)n and
112 Het 4 whereinmisO,lor2; nis O, | or 2; 5 X is selected from
CR13RI", 0 and S; R6, R6', R7, R-. s, R$', R13 and R'3' independently
from each other are selected from the group consisting of hydrogen,
|0W€ﬁﬁ|k ¢ hydoxy, halogen and dlalkylamlno or R7 and R13 together
m a ublebond 10p|sOIorfi~R9| T

cy &é Zial-kyksllkyl and low phe yIaIkyI qis 0}l or
fis Tower aI 15 RIT's lower alkyl; R1A
phar. y acceptable salts thereof!-

m Re

Het 1 Het 2 Het 3

Rﬂ
SNTNGR),TS

and 1:1_}12

Het 4
wherein
m is0,IorZ;
n s0,ior2;
X is selected from CRPR™, O and §;

R®, RY, R’,R”. R® R¥ R™ and R” independently from each other are selected
from the group consisting of hydrogen, lower alkyl, hydoxy, halogen and
dialkylaminoe, or ‘

R’ and R” together form a double bond;

p isQlorZ;

R®  isselected from lower alkyl, cycioalkyl, lower cycloalkylalkyl and lower
phenylalkyl;

q 180, lor2;

RY is lower alkyl;
R is lower alkyl;
R¥ islower atkyl;

and pharmaceutically acceptable salts thereof,



In a second aspect, there is provided a process for the manufacture of
compounds as defined above, which process comprises a) reacting a
compound of the formula Il HO O Il R4 n'- N-R2 Rb R1 wherein R', RZ
and R are as defined in claim | and Rb is hydrogen or tert- butoxycarbonyl,
with an alcohol of the formula Il HO-R5 Il wherein R5 is as defined in
claim 1, in the presence of a trialkylphosphine or triphenylphosphine and
of an azo compound to obtain a céé‘ppbund of the formulalAR5 10 O IA
RN NN -RZR35! R wherein R3 is hydrogen, and. optionally
transferring into a compound of fol%r:] la |B RSrf) I%‘ RN N{ R2 F{ R 10und5
wherdir? RSB APEtIp B SRS HF LR Sooer AR RS O SR
adlesited ooy exting theesspeundkebtained into a pharmaceutically

acceptable acid addition salt, or alternatively, -5e- b) coupling a
compoune At FPEMBNAG of the formula IT

HO 0O
D
R4 N/ 'Tj /N““‘Rz II
R R

wherein R’, R* and R‘f are as defined in claim 1 and R” is hydrogen or tert-
butoxycarponyl, with an alcohol of the formula I

 HO-R® 1311

wherein R’ is as defined in claim 1,
in the presence of a trialkylphosphine or triphenylphosphine and of an azo compound to
obtain a compound of the formula IA

F{S
| |
O X \ '0)
| P 1A
RN N N—RS
\, 7/
R F{T

wherein R’ is hydrogen, and optionally transferring into a compound of formula IB

RS
|
O X \ 0
l P B
RN TN N—R’
R =

wherein R is a group as defined in claim 1 other than hydrogen,

and if desired,
converting the compound obtained into a pharmaceutically acceptable acid addition salt,

or alternatively,



Rsi(N\\O IV R'N; OH Rb wherein R4 and R5 are as defined in claim |
and Rb is hydrogen or tert- butoxycarbonyl, 5 with an amine of the formula
V H-NR'R2 V wherein R and R2 are as defined in claim 1, under basic
conditions to obtain a compound of the formulalA RsO\pIA RN N
N-R2 3 R R 10 wherein R3 is hydrogen, and optionally transferring into a
compound of formulalB Rs1 O IB R)IC N N-R2 R3 1/ R wherein R3 is a
group as defined herein before other than hydrogen, and if desired,
converting the compound obtained into a pharmaceutically acceptable
acidPagempiin g aicompeuns e EmpiEtMhere is provided compounds as
defined above when manufactured by a process according to the second
aspect. - 5fIn a fourﬁﬁas% T e pharmaceutical
compositions comprising a ¢ -clef

pharmaceutically accepiable™

wherein R* and R’ are as defined in claim 1 and R” is hydrogen or tert-
butoxycarbonyl, ‘
5 with an amine of the formula V

H-NR'R? \Y

wherein R' and R* are as defined in claim 1,
under basic conditions to obtain 2 compound of the formula IA

i
) R \ O
» I
RSN N N—F
ke
R’
10 wherein R’ is hydrogen, and optionally transferring into a compound of formula IB
RS
!
O N \ o)
| P iB
R SN N N—R
R o
R

wherein R’ is a group as defined herein before other than hydrogen,
and if desired,
converting the compound obtained into a pharmaceutically acceptable acid addition salt.

15 In a third aspect, there is provided compounds as defined above when

manufactured by a process according to the second aspect.



adjuvant. In a fifth aspect, there is provided compounds as defined above
for use as therapeutically active substances. In a sixth aspect, there is
provided compounds as defined above for use as therapeutically active
substances for the treatment and/or prevention of diseases which are
associated with the modulation of H3 receptors. In a seventh aspect, there
is provided the use of compounds asfdefined above for the preparation of
medicaments for the treatment and/or prevention of diseases which are

assqelatea it ihe EHQ%%?;BE%%Q&A"&B%%E&QE&M&H&JQh&%@&%ﬁﬁ?&@a

is provided the use of a compound as defined above in the manufacture
comyfeadedieainen ehove eathst s srvsrasauticaty Becsriapla satimga AN &hg
adj¥aapimal, wherein said medicament is to be administered in combination
or association with a therapeutically effective amount of a compound
selecte m the group. consisting of a lipase inhibitor, an aporectic
ot o S AR TS MR A ARG SRS AEES e &
thesipniuledds metababstmedsdody fat. In a ninth aspect, there is provided the
use of a compound of formula | as defined above in the manufacture of a

meq-ﬁ:@@ﬂi’f(J%e@ﬁﬁ@@ﬁ@ﬁﬂ@ﬁe@%%mQEQE’&%%’diQb%v@%mevﬁgo Is

also receliving treatment with a lipase inhibitor. | n a tenth aspect, there is

thegspsvides RS s SBPHAEEM SoLIRE BRERATRNLAS BeTRRIPRploYiseshavhich are

assORBRufackr e OfANRgiGaETeN ferdhedreatment or prevention of type i

diabetes in a patient who is also receiving treatment with an anti-diabetic
agent. In an eleventh aspect, there is provided the use of a co und of
formilia FAERE RS b e S G S BT RIS A SRR AR T
the tpeatmreininos fpredentiente fod yist pickeméas danddop atrhiidrodS ditsases cdivthgre

asJSAMEnLID 2RIt lwering agep,:60- In the present description the
erm ralkyrl", alone or in combination with other groups, refers to a
branched or straight-chain monovalent saturated aliphatic hydrocarbon

radiBhPBEERE 1ePare g e ATBEY Kitshise prefefrairuang hdebpedatsois in
the MAMIa MRS PraiRaBLORadP e GRHPOR BRI b BBt iowaalkh Bing

"Cl-Cs-alkyl", algne or in combination, signifies a_ straight-chainor |
or B nEREH BRI HRBE I 16 HEdRbSR s IR ROBPaIBTABI £SEriAL AR
witRaRreRghatdenaisrRbol Qianwsh ddan eaibes atemsandnpaliierl akysisting

of a lipase inhibitor, an anorectic agent, a selective serotonin reuptake inhibitor, and an

agent that stimulates metabolism of bo.dy fat.

In a ninth aspect, there is provided the use of a compound of formula I as defined
above in the manufacture of a medicament for the treatment or prevention of obesity in a

patient who is also receiving treatment with a lipase inhibitor.

In atenth aspect, there is provided the use of a compound of formula I as defined
above in the manufacture of a medicament for the treatment or prevention of type If

diabetes in a patient who is also receiving treatment with an anti-diabetic agent.

In an eleventh aspect, there is provided the use of a compound of formula I as defined
above in the manufacture of a medicament for the treatment or prevention of

dyslipidemias in a patient who is also receiving treatment with a lipid lowering agent.



preferred a straight or branched-chain alkyl group with 1 to 4 carbon
atoms Examples of straight-chain and branched CI-Cs alkyl groups are
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, tert.-butyl, the isomeric
pentyls, the isomeric hexyls, the isomeric heptyls and the isomeric octyls,
preferably methyl and ethyl and most preferred methyl. The term "lower
alkenyl" or "C2_s-alkenyl", alone of fig eombination, signifies a
straight-chain or branched hydrocarbon radical comprising an olefinic
bond and up to 8, preferably up to 6, particularly preferred up to 4 carbon
atoms. Examples of alkenyl WO 2007/057329 PCT/EP2006/068206 -6
grodpsiwrpresei s aiptspethyl i2mpradenyl, aburopangbmiinatayl with other
gamt@eﬁéfs&dwtﬁeub@adﬁssa%ﬁnmAtpﬁ%%eﬂ&mm@i@ﬂﬁi%mmyl

h Ti?g i {On 1%51%%'?%&': tgrtwcgtR aI %a alone etk rgglcn%t sixteen carbon
S|gn| 5 4 o raight-chain or rocarbon restue comprising a
attipfe IBBFUPARG aPlYPBe 18 %@F&BW%@%G particularly preferred up to 4
carbon atoms. Examples of alkinyl groups are ethinyl, 1-propinyl, or
2-propertygtoA referabgie xer{piels dipibpahyhcThateomteyetoalkyigrdfies a
str&f YcEXQQﬁJ%YLn@E&Q@éﬁ& saluraledLanaoanelig SHH Et%%@“%‘i&efr

bonat s cyclo yIch utyl, cyclo
S B TR L EEa B LA LA B A P iEiy
prafﬂnrﬂl) TyersEyT. braechadhc hm@ﬂw@wmnkyl T@r4 carbon atoms Examples of
strﬁélﬂcﬁﬂﬁi%ﬂ&ﬂrﬁhcﬂcﬁ'@l@%@ @d@ﬁﬂrﬁﬂiﬁﬂ%@ﬁﬁ@lﬁ%%&ﬂ \asbpRpE,
erel et t oteowray
B B B hpoys

angd the BRI RIS fﬁqﬁéaa}&wﬁw@nmbém MORSRETEMSH Bischivle

term 15 "lower alkyl" has the previously given significance. Examples of
lowdihalkaxry GrowpslieavE.gr (il ethalkenstholynngropossniswtiepaignifies a
stf&%ﬁ%%aﬂ?‘»@bﬁ%é@ﬁ @H@éﬁ@ﬂﬁatﬁﬂal 1@63‘{3@1‘3%56%%&% to 8,

and m st ow r a aIk

P r ra ko€< 7 gf% ?owé)r é groups }’e o%\j/aeﬁ'&my !
whereln at Ieast one of the hydrogen atoms of the Iower aIkyI 20 groups is
replaced by an alkoxy group, preferably methoxy or ethoxy. Among the
preferred lower alkoxyallyl groups are 2-methoxyethyl or 3-methoxypropyl.
The term "alkylsulfanyl" or "Ci-s-alkylsulfanyl" refers to the group R'-S-,
wherein R'is lower alkyl and the term "lower alkyl" has the previously
given significance.
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Examples of alkylsulfanyl groups are e.g. methylsulfanyl or ethylsulfanyl.

25 The term "lower alkylsulfanylalkyl" or "Cl_s-alkylsulfanyl-C_$-alkyl"
woeblermsostewer alkyl groups as defined above wherein at leasicanerabdbesszoc

hydrogen atoms of the lower alkyl. groups is replaced by an alkylsulfanyl

group, preferably methylsulfanyl An example for a preferred lower

M#%@@M{@WI gr% tﬁ metaswianyisibyen 116 t6imen AlISEAgY - butenyl

er alkylsulfo rst the ou (02 30 wherein R' is
owervé § ki/il%re re Xam gpn é)"tﬁ%l ‘previously given

S|gn|f|cance Examples of aIkyIsqu nyl groups are e.g. methylsulfonyl or
ethyIdTitdRYT: TR/ tEAT Nl djert e ROy AT GARDIBRBATINE Svides 2
jodighe; malmftudvnaepwmh&ﬁﬂifﬁﬁﬁﬁzﬁﬂﬁﬁ HeR2006/06370E béndhloding to §,

}ﬁ@ﬂ:ﬁ'&ﬁ e((pSIW&Fﬁﬁ %r&&?é&llfﬁ tPWEL B@lpgt%'ﬁ?g kﬁkaﬂ{ les of alkmyl

hao refers oIo era gro efined ab vew erein

yl"
uPH s%ﬁ - Ry hoR R FEBS TpeREdoy
a halogen atom, preferably quoro or chloro most preferably fluoro. Among

5 the preteitedhaRR EHated Towersirgligh ulse eies #imbervaseeRocyclic group
a;biﬂt;ﬁmprgétbyi,?»ﬂudrommh)dtanﬁ chidromsiiyhrojifl irfidobonytttndibping,

. ciallPretesirg) Illlmgf’eﬁéh)g%r@éﬁg YoRll, cyclopentyl and
W?Té%g?ﬁ’ C| | S- aIIcoxy ers to’ lower alkoxy groups ds défined above

t least one of the hydrogen atoms of the lower alkoxy group is
replaced by a halogen atom, preferably fluoro or chloro, most referably

ﬂuorahqm@ndﬁ‘gfthefﬁl@ﬂ%&ﬂameﬁaterd%w&ya@wsgqaumbg%fpés to lower
etﬁtﬂ'ug@m@ﬁm@ﬁrwﬂuemmeﬁmm :ﬂtll@ﬁl@ﬁQﬁﬁ@éﬁf’tﬂefﬂxﬁiﬂ@g@fﬁwt}m%ﬁfm@flowm

akyl"
ptie %95?3& RIS ST 3%% s
whergjn tleas oftehd en at oftelo
repla@ed? yahy % SEEN I’i{g?%ﬁ%lfgs T rowe ?{)?H} ﬁ"f‘% ﬁ]saﬂ fhe term
Hyeepslkietm the hsmm@xybmymrﬁmémnmmf lefees atkole groups are
OMpHY Ry etk ieiprB aad wefsﬁ@xge Mtkw@nsidbattﬁmsel@\y@foawld tert.

8{? reviQusly given nc ialk mlno group is
kgﬁ h %ﬁ[él%ﬁ%%%o egr#{] ggv%é %lé yﬁa noa "Or lﬁ

"Cis-gligd W}ﬁ{mf&vQﬁk@MIka%ﬁ 0, loyves-aliey]. %ﬂéﬁs Asdefinrd.abaye
wherein at e ne of the hydrogen atoms_ of the
groups as defin ove wherem at least one of the hydro gen atoms of the lower alkyl
groups is replaced by an alkoxy group, preferably methoxy or ethoxy, Among the

preferred lower alkoxyalkyl groups are 2-methoxyethyl or 3-methoxypropyl.

The term “alkylsulfanyl” or “C_s-alkylsulfanyl” refers to the group RS-, wherein
R’ is lower alkyl and the term "lower alkyl” has the previously given significance.

Examples of alkylsulfanyl groups are e.g. methylsulfanyl or ethylsulfanyl.

The term “lower alkylsulfanylalkyl” or “Cy.g-alkylsulfanyl-C;.g-alkyl” refers to
lower alkyl groups as defined above wherein at least one of the hydrogen atoms of the
lower alkyl groups is replaced by an alkylsulfanyl group, preferably methylsulfanyl. An
example for a preferred lower alkylsulfanylalkyl group is 2-methylsulfanylethyl.

The term “alkylsulfonyl” or “lower alkylsulfonyl” refers to the group R™-S(O)2-,
wherein R’ is lower alkyl and the term "lower alkyl" has the previously given significance.

Examples of alkylsulfonyl groups are e.g. methylsulfonyl or ethylsulfonyl.

The term “halogen” refers to fluorine, chlorine, bromine and iodine, with fluorine,
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lower alkyl group is replaced by a dialkylamino group, preferably
dimethylamino. A preferred lower dialkylaminoalkyl group is

waBzadimestizgtaminopropyl. The term "lower alkanoyl” refers to the-groemos/068206

-CO-R’, wherein R' is lower alkyl 25 and-+he term "lower alkyl" has the
previously given significance. Preferred is a group - CO-R’, wherein R' is

dRiGYL MEBRAGIANRGEI 8rAWR. The term “"carbamoyl” refers to the
group -CO-NH2. The term "dialkylcarbam.oyl!" or "C1_s-dialkylcarbamoy!"

rEferTﬁg %gfﬁ%rﬁ% é&ﬁ{aﬁtywla? E%'E{%eﬁr@; g-a. "%‘f@{s%}’&@ groups

term_"lower alkyl" has the 30 previously diven S|gn nce A preferre

WidfEned AvoYPaTE RIS ERheRnnE S auBg et Rie SRl faqiawer alkyl group is

ridikpithpbaindytatkytoor, mﬂf@aulalﬂymrbamﬂymm@@kmmmmmo Among

*‘%ﬁ%ﬁlc‘ff“? PR e A
e e R R B S s s PR

preferred lower dial %/Icarbamoylalkyl roups is dim ethylcarbamoylmethy!.

The tERfoIBvdP BReRsiaRe R P hehyreda sy tdower ety gionpsalkoxy
gsupefindeliabdubavhevkancat tedstsoneeaifttie hydrogen atomdfitbélesveatkoxy

Ao %r%ma@eagplgﬁ%gmw egéﬁba@y frisierseddovs! BReYMbly fluoro.
rou re b nz%/#gﬁ.}oheneth ’é’ m "heteroaryl" refers to an

Ansiathes e Salgesnis R OB AL RS P rce

diftneroguidstey ﬂwmmm@@yemmﬂ}fmmum triffscamplsbafy being

Rpteraprylareryas are e.g. furyl, pyridyl, pyrazinyl, pyrimidinyl., pyridazinyl,
thienyl, isoxazolyl, thiazolyl, isothiazolyl, oxazolyl, imidazolyl, or pyrrolyl.

Espeﬁl@ Iﬁérﬁrefgw&%‘%? Xﬁ%’dopyﬂgj&b%f 6h$ &ﬁ{a; J%r’to lower a]kgrl aroups

heteroarylalkyl" or "hétergaryl-C1-8-alk fers to lower alkyl groups

GERABEARVE WhEEhA RIQGHY Bithedparagenrataihd of e alle group is
refigted ipupliydepingediby Exnegrs afyibgroup dsdefikgikaboven ¥ hgdermymethyl
oﬁ‘ﬁﬁ[@ﬁy&h@l refers to a saturated or partly unsaturated 5- or 6-

membered ring which can comprise one, two or three atoms selected from

nitro g,t&%wgﬁ%ﬁﬁ%% ?’%}QIQL{([) Mi tigie“%(yg ! %% R” are lower

inclu eplperlzmy |pera2| azepln nyI pyrazo

aarlazd ihgLe md%ﬂw MR PresiA Wﬂ A preferred
dalazbliding|gisogaz dichenlylmopholinyl, thiazolidinyl, |soth|azoI|d|nyI
thiadiazolylidinyl, dihydrofuryl, tetrahydrofuryl, dihydropyranyl,

tetratrydiepyr aryeAdthikylaminoalkyl” or “C.g-dialkylamino-C).s-alkyl” refers to
lower alkyl groups as defined above wherein at least one of the hydrogen atoms of the
lower alkyl group is replaced by a dialkylamino group, preferably dimethylamino. A
preferred lower dialkylaminoalkyl group is 3-dimethylaminopropyl.

The term “lower alkanoyl” refers to the group —CO-R’, wherein R’ is lower alkyl
and the term “lower alkyl” has the previously given significance. Preferred is a group —

CO-R’, wherein R’ is methyl, meaning an acetyl group.
The term “carbamoyl” refers to the group —CO-NH,.

The term “dialkylcarbamoyl” or “C.g-dialkylcarbamoyl” refers to the group
~CO-NR’R” wherein R’ and R” are lower alkyl and the term "lower alkyl" has the
previously given significance. A preferred dialkylcarbamoyl group is dimethylcarbamoyl.

The term “lower dialkylcarbamoylalkyl” or “C,.g-dialkylcarbamoyl-C;.s-alkyl”
refers to lower alkyl groups as defined above wherein at least one of the hydrogen atoms

of the lower alkyl group is replaced by a dialkylcarbamoyvl group as defined herein before.,
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thiomorpholinyl. A preferred heterocyclyl group is piperidinyl. 20 The term
"lower heterocyclylalkyl" or "heterocyclyl-C1-8-alkyl" refers to lower alkyl

w@rospsasdefined above wherein at least one of the hydrogepcatamrmefoss2os

the lower alkyl group is replaced by a heéerocyclyl group as defined
above. The term "form a 4-, 5-, 6- or 7-membered saturated heterocyclic
A!Iﬁ%&@i&f‘i@%@r@ﬁﬂ%&%ﬁﬁ@ﬂﬁ&@h@@ﬁ%ﬁ@'31‘1%'1%%6& HQAH PIEeERN.

oxygen or sulfur" refers to a 25 saturated N- heterocycllc ring, which may

opt'%ﬁuxe?ﬁp%a,@rém&%@{awﬁﬁ pRAGER: Ol éﬁ%wdék}@l%?oups as

azetidinyl, pyrrolidinyl, imidaz azohdlny oxazoll

dEBRE0 BheiR, PFRESLA TR SO5AIADS A STRRRUIAGY PlpARBSTGlc eroup is

neroaptiblipyl ptiioyherphpliBydfareazepanyh ¢ kst ,gﬁmqrshambmbglred phenethyl.
partly unsaturated heterocyclic ring" means a heterocyclic ring as defined

abovehwhieh ctetainsrs0 sfyRiebantn ik examplen2BHdidiapWHAY can
&rn’?’ﬁgsg Q}{gr% d%'i@rlﬁ(b s%lecﬁed 908{ gitrrnoeg@nb%r)?d esnag%@%%*dsﬁphur
heterocyc crlécg%ontalnln asqum;y group or a

y unsaturate
’g’ﬁﬂf&Pﬁ?F&f&%@i M%Rﬁ REtE &Rt AvdHapeasPytisydin Yratyidazinyl,

thiea yi. S Ra il th foobplammpleatedyio thimmiytpholdwdodyl, or pyrrolyl. Especially
=tioxqtbiemetphalinylf he heterocyclic ring may be unsubstituted or
substltuted by one, two or three groups 35 independently selected from

Iowe I Io er aII<8 and 0 Theheterocyelic ring WO 2007/057329
PCT Srd%/ 6820 e)%oal A B coer%e eralr&:\? t?/bl?th%(\ghe‘%o S irglodihalion

aaﬂéﬁw%ﬁséﬁnﬁ?aﬁ%w@ﬁ@m&a lspssopeeflsEEEen wieras o rréé @m@rp@kyl
dnslgpRneeiatyiteleciedfoamnlgweap akytfinseiballkoxy and halogen. An

example for such a condensed heterocyclic ring is 3,4-dihydro-

I.H- Isgma%ﬂfﬁeér&?ctgme@f@otory%ma&@at& Faatomnebihedgtergeyclic
rlnI%tr,g be substituted O, thus meanlr*?%rthat the h tero cI|c rn

may con anoRe orcr:ﬁgr% C r%%?/flf (t,%))Or Sﬁé‘ The ¥ ﬁ%e from mgooen

%ﬁﬁﬁé&ﬁﬁéﬂ?@c@éﬁ%@@é&@t%@xﬁmé%@g@l@m@ﬂdﬂéﬂéam’mamyl,

d@i@iﬁ@l@@bﬁfﬁﬁﬂli@ﬂpﬁ&ﬁﬂlﬁiﬁ@pﬁﬁ@&@ﬁﬂbﬁ ﬁﬁ@@%@.ﬁ@%@[ EB?{E(ﬁﬁSﬂSpyridazinyl,
i g | irable salts,

P S 3‘% R Aol S it

thipfirro LBt ér&fb%sfﬁﬂah&dée ré(hdhﬂhglqﬂ@frﬁ&eﬁ%fﬂpydmpyranyl and

thishnechlarin gcid pacfdrocd arieracidiybpciu pdsgdptindiaid, propionic acid,
glycolic acid, pyruvic acid, oxylic acid, maleic acid, malonic acid, salicylic

acid, THuC@INC lower heterocyclylalkyl” or “heterocyclyl-Cy_g-alkyl” refers to lower alkyl
groups as defined above wherein at least one of the hydrogen atoms of the lower alkyl

group is replaced by a heterocyclyl group as defined above,

The term “form a 4-, 5-, 6- or 7-membered saturated heterocyclic ring optionally
contaming a further heteroatom selected from nitrogen, oxygen or sulfur” refers to a
saturated N-heterocyclic ring, which may optionally contain a further nitrogen, oxygen
or sulfur atom, such as azetidinyl, pyrrolidinyl, imidazolidinyl, pyrazolidinyl,
oxazolidinyl, isoxazolidinyl, thiazolidinyl, isothiazolidinyl, piperidinyl, piperazinyl,
morpholinyl, thiomorpholinyl, or azepanyl. A “4-, 5-, 6- or 7-membered partly
unsaturated heterocyclic ring” means a heterocyclic ring as defined above which contains
a double bond, for example 2,5-dihydropyrrolyl or 3,6-dihydro-2H-pyridinyl, A “4-, 5-,
6- or 7-membered saturated or partly unsaturated heterocyclic ring containing a sulfinyl
group or a sulfonyl group” means a N-heterocyclic ring that contains a -S{O)- group or a
-SO:»- group, for example I-oxothiomorpholinyl or 1,1-dioxothiomorpholinyl. The
heterocyclic ring may be unsubstituted or substituted by one, two or three groups

independently selected from lower alkyl, lower alkoxy and oxo. The heterocyclic ring
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acid, fumaric acid, tartaric acid, citric acid, benzoic acid, cinnamic acid,
mandehc acid, 15 methanesulfonic acid, ethanesulfonic acid,

wpztoluestesulfonic acid, salicylic acid, N- acetylcystein and theplikerioos/068206

addition these salts maybe prepared formg addition of an inorganic base or

an organic base to the free acid. Salts derived from an inorganic base
HNeuee, hudaeAldinied ihdhe %Ejuaﬁu RERSSAY DY &IPSR,
SplShin, s pagnesium salts and the ks, Salls derived o orgpig bases
Include, %utyare hot 20" lImiteF o SAltS o%pprlmar , secondary, and tef ﬁ/ W
dkomey 4 hpaaereAbprHBEIMIANY afsndanycddetiniprysibstaied d-dihydro-
Hihinesyiaytlie amines and basic ion exchange resins, such as
isopropylamine, trimethylamine, diethylamine, tiethylamine,

tripropylaeiie o £ AARTHNG SIS R HHHB GreNrBEVARIPRIIING, be substituted by
pipeyidine, palymine resins and the like. The compound of formulg | can -
L BE I P DS PSIheBR L D6 P AR RSB EHPOm (-CO-

€ pré
Phabhaceutically acceptable salts of compounds of formula | are the
hydrochloride salts. The compounds of formula | can also be solvated,

e.g. drated."phe sehationlbamchpt aife ciéd inefhes cotitseeahtiyavhich retain the

e R e po
rascopic properties of an i .
LR ST O B A TR L A SR Such as
hidysihibgicalid. docepbableis olidies I ftisonreds hitrec eoivppiurmis thistdalend the
Helerpieatrampackies dRYIaa & whithaf QiR d the APINIR QIthE BYRYBIGEC acid,
U(ffck%%daig of th%iIE gg:ocg] gxoﬁiiznag:qg %{?que&? nt a otnhxglgm Oslg]lsclrﬁcs gcaiaeé ceinic
JSOmers Zat?}gl er in the a¥r’ar]gerhen of Hieir Atome in sSpace a¥e termedf
agkly SiEnapsetive 8t Sie Al seiviraciH abarecitotidranndiadearist ommdelic acid,
rasghesalfeieratd cdiasiergoisomeadsp- aNdeplaiaaisamers, thataie acid, N-

% Iéég?gﬂ PP ﬁi’ebiﬁcé“tﬁ%ﬁﬂﬁ%eﬁléiee qﬁgﬁ%ﬁégg%gé%d form additi?n of an

/EP2006/068206 -10 termed “"enantiome metimes optica

YRS PRSEAFh LB bBELa therdie asbhigaltidsrived Sintetidngr ganic base
ttetmied it elndgrabebntecd o, detaibdihenppesasshunvdittitmrelat@soitium, calcium,

ReMBauROS ¢ the arnsial Qrulai B fokh Or BHNMNNRLude, but are not
limited to salts of primary, secondary, and tertiary amines, substituted amines including
naturally occurring substituted amines, cyclic amines and basic ion exchange resins, such
as isopropylamine, trimethylamine, diethylamine, triethylamine, tripropylamine,
ethanolamine, lysine, arginine, N-ethylpiperidine, piperidine, polymine resins and the
like. The compound of formula I can also be present in the form of zwitterions,
Particularly preferred pharmaceutically acceptable salts of compounds of formula I are
the hydrochloride salts.

The compounds of formuia I can also be solvated, e.g. hydrated. The solvation can
be effected in the course of the manufacturing process or can take place e.g. as a
consequence of hygroscopic properties of an initially anhydrous compound of formula I
(hydration), The term pharmaceutically acceptable salts also includes physiologically

acceptable solvates.

“Isomers” are compounds that have identical molecular formulae but that differ in
the nature or the sequence of bonding of their atoms or in the arrangement of their
atoms in space. Isomers that differ in the arrangement of their atoms in space are termed
“stereoisomers”. Stereoisomers that are not mirror images of one another are termed

“diastereotsomers”, and stereoisomers that are non-superimposable mirror images are
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3 R!IR 5 wherein Rl is selected from the group consisting of lower alkyl,
lower alkenyl, lower alldnyl, cycloalkyl, lower cycloalkylalkyl, lower

wohyelrpayaitieyl, 10 lower alkoxyalkyl, lower alkylsulfanylalkyl, teyy@rp2006/068206

dialkylaminoalkyl, lower dialkylcarbamc_))ilgl_kyl, phenyl unsubstituted or
substituted with one or two groups independently selected 15 from lower

riitybdownhidiaaanadiaumanchlQwetibydiexyalkyl dowsh Risaialikitd to four

wherei .tgfsggset%lerlpsq{?aggeﬁ)%uns bstlltutetd qQr substituted with one or

ONIaentic Erine 1rai CCRICT
WO groups in epengen ly ected om TOWer alkyl, halogen, lower

alkoxy and lower hydroxyalkyl, lower heteroarylalkyl wherein the
heterﬁ*aﬁﬁﬂh@hﬁagﬁﬁ@m%ﬂafé%ﬁ%%wmﬁé@m gheratiergrula
groups independently selected from lower alkyl, halogen, lower allcoxy
and lower hydroxyalkyRand lower heterocyclylalkyl wherein the
heterocyclyl ring may lgg_unsupstituted or stl)bstituted with one or two
lower alkyl groups; RZ is lecty o th roup consisting of hydrogen,
25 lower alkyl, lower alke yl,\cycloalkyl, low

cycloalkylalkyl, lower Rydroxyatkyl, 1bwer alfsxydikyl, lower
alkylsulfanylalkyl, lower dialkylamino@Ryl_30 lower dialkylcarbamoylalkyl,
WO 2007/057329 PCT/EP2006/068206 -11 phenyl unsubstituted or

substituted with one or two groups independently selected
wherein

R' s selected from the group consisting of

lower alkyl, lower alkenyl, lower alkinyl,

cycloalkyl, lower cycloalkylalkyl,

lower hydroxyalkyl,

lower alkoxyalkyl,

lower alkylsulfanylaikyl,

lower dialkylaminoalkyl,

lower dialkylcarbamoylalkyl,

phenyl unsubstituted or substituted with one or two groups independently selected
from lower alkyl, lower halogenalkoxy and lower hydroxyalkyl,

lower phenylalkyl wherein the phenyl ring may be unsubstituted or substituted
with one or two groups independently selected from lower alkyl, halogen, lower
alkoxy and lower hydroxyalkyl,

lower heteroarylalkyl wherein the heteroaryl ring may be unsubstituted or
substituted with one or two groups independently selected from lower alkyl,
halogen, lower alkoxy and lower hydroxyalkyl, and

lower heterocyclylalky! wherein the heterocyclyl ring may be unsubstituted or

substituted with one or two lower alkyl groups;

R®  is selected from the group consisting of hydrogen,
lower alkyl, lower alkenyl, lower alkinyl,
cycloalkyl, lower cycloalkylalkyl,
lower hydroxyalkyl, lower alkoxyalkyl,
lower alkylsulfanylalkyl,
lower dialkylaminoalkyl,
lower dialkylcarbamoylalkyl,
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from lower alkyl, lower halogenalkoxy and lower hydroxyalkyl, lower
phenylalkyl wherein the phenyl ring maybe unsubstituted or substituted

wonh7aiseses two groups independently selected from lower allydTiestog@nss2o6

lower 5 alkoxy and lower hydroxyalkyl, lpyer heteroarylalkyl wherein the
heteroaryl ring may be unsubstituted or substituted with one or two

groups dadependentseleciasfiardowsr alebr h@écgsﬁpm@p@%@my selected

and lowgr roxyalk ,andl wer heterocyclyl rein t e
heteroc?;clﬁ}idng rlzgl;%e}%n% %stlt%t%(jE of 1?:}1)(1?85,['{\/1%3@: P{é or two

lowe PIHEY IRk g wheasiy the fé@éﬁéf%lfﬁ%ﬁé%ﬁ@ééﬁﬂ%ﬁ]%%ﬁ@?ﬂwd
they areséiiicttes iovengaodp sGndepern dénme mleret et tatad akpathlogen, lower

unsaturgﬁgg(p%qw&hwg?g)%gmmly containing a further heteroatom
selected from nitrogen ")t% en or’sulfur, a sulfinyl group or a sulfonyl
A e

grouf? ™18 S&1areat s ieiHPatEtr M gtor el f&lﬁ%ﬁ%ﬁ?@i or
unsubstithsdweduidtitue drisy o zeotywoindthead attugseiricd fomd drlyr alkyl,
seIecte@ir&mﬂ%%ﬂ%@a@%&%@&%@ jhyglgoxy, lower

hydr?x allgl)é low r@ﬁ((o oxoh%gﬂg][ benzyl, ondyl nd car%amo l, or
belngocon neslgﬁyc heny 1rlng sai Qng )Bfl rm‘gnrl)eYn uPi§ éldor

or 20 sﬁbéﬁmﬁé@iw@ﬁ@%%t@ioth@éf@%mbgmwép@hdently selected from
Iower aIIcyI lower alkoxy and halogen; R3 is selected from the group
Ronsistihg géthydragethd aimereatkytolnwe miydiakya b atavied dtkoxyalkys; , 6- or

lowerrhalageRalkyhQues sy mgﬁ)damr@wpﬁa&i«aew lquees @ﬁlﬁa}ky'

lower alk lSUImeé‘EF[S%g I{Jg sulfo%é ‘%%n the phényl ring rmy i 1finvl
unsubSBtttEd Hf StLh AtR™bITecsH d’Po‘HHé’%ﬁHe%’&h&E y s, @ sullny:
selecgsepomndswiérratkgionplogen, lower alkoxy lower halogenalkoxy and
Iowerﬁn@@x@l&@b@%&y@@&uﬂ&tﬁa@&@b tited with one or two

groups.. nde ntly selec lower halogen Iower lkox
Iowl;?)ﬁllnl% ener:?kox t)éad:'l?jrlovtﬁg[r %@%%frox €3kw\§ cfO\?\}/]efgep en afﬁep en&émly
wheré#@%i &%WW@@&H{&& ngﬁ@ubaiﬁgﬁéaﬂ@} My@mé@mﬁhs@ﬁ%@tﬂm

two gmwa&mdﬁpmdepiﬁlgnyﬁleaﬁ@gﬂimmd9mmﬂmmﬁawgﬁn lower
al koxéfel %G@]lﬁg(? Qﬁ!ﬁ Wlt gl |qu1\/§ RéX?il iﬁ{ %%%qig% JM ¥ uted or

unsubstltuted or substltut one or two groups |
substituted by one, two or three groups mdependently selected ﬁom lower alkyl,

lower alkoxy and halogen;

R’ s selected from the group consisting of hydrogen, lower alkyl, lower hydroxyalkyl,

lower alkoxyalkyl, lower halogenalkyl, lower cycloalkylalkyl,

lower alkanoyl, lower cyanoalkyl, lower alkylsulfonyl,

phenylsulfonyl wherein the phenyl ring may be unsubstituted or substituted with
one or two groups independently selected from lower alkyl, halogen, lower
alkoxy lower halogenalkoxy and lower hydroxyalkyl;

phenyl unsubstituted or substituted with one or two groups independently selected
from lower alkyl, halogen, lower alkoxy, lower halogenalkoxy and lower
hydroxyalkyl; lower phenylalkyl, wherein the phenyl ring may be unsubstituted
or substituted with one or two groups independently selected from lower alkyl,
halogen, lower alkoxy, lower halogenalkoxy and lower hydroxyalkyl; and

heteroaryl unsubstituted or substituted with one or two groups independently
selected from lower alkyl or halogen;

R* s hydrogen or halogen;

R’ isa group selected from
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15

selected from lower alkyl or halogen; 35 R4 is hydrogen or halogen; R5 is

a group selected from WO 2007/057329 PCT/EP2006/068206 12- 6 6 R’
WORAN/RBM(CFi2n XJ JJ~Re P TrJJJm"RB' R,0 Het | Het 2 Betide#o06/068206

N(CH2)n and 172 Het 4 wherein m is 0,40r2; nis0,lor2;5Xis

selected from CR13R13' 0 and S; R6, R6', R7, R7', R8, R8', R13 and R13'

indepepdengy from each other are selgcted from the group consisting of
h¥g'roge ower alkyl, hydoxy, halogét~and.dialkylamino, or R }?23
toge a2 syble berieh 10 p is 0, 1jor 2; R9 is selected from r

atkyT, ¢ycloalkyl, Iowelz)é‘ycloalkylallcyl andipw henylalkyl; s r
R10 iwdratky; 15 R1 1 is lower alkyl; RT%)is lower alkyl; and]
pharmaceuticafy acceptable salts thereof. Preferred compoundspof

formula | of the pres&g% Tﬁventlon are compc%ylgtdf of formulal, Wherelﬂlet 3

ﬂ? 1
SN CH) TN

and Fi{12

Het 4
wherein
m is0,1or2;
n is0,lor2;
X s selected from CR®R™, O and S;

R® RY, R7, RT, RS, RSH, RY and R independently from each other are selected
from the group consisting of hydrogen, lower alkyl, hydoxy, halogen and
dialkylamino, or
R’ and R? together form a double bond;

p is0,lor2;

R” s selected from lower alkyl, cycloalkyl, lower cycloalkylalkyl and lower
phenylalkyl;

o q is0,lor2;
R is lower alkyl;
R™ s lower alkyl;
R is lower alkyl;
and pharmaceutically acceptable salts thereof,

Preferred compounds of formula I of the present invention are compounds of

formula I, wherein
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35

WO 2007/057329 PCTIEP2006/068206 -13 R'is selected from the group
consisting of lower alkyl, lower alkenyl, lower alkinyl, cycloalkyl, lower

weyalnatkybalkyl, lower hydroxyallcyl, lower alkoxyalkyl, 5 lowarCT/EP2006/068206

alkylsulfanylalkyl, lower dialkylaminoallgyllglpwer dialkylcarbam.oylalkyl,
phenyl unsubstituted or substituted with one or two groups independently
REleciRdtaradowRr alog, domaninglepenalkoxy or lower hydroxyallcyl,
Iowei ({)“tleer%%ik}{l Q,/Vver}%r]%g}l tlﬁ dbvtle%re%lﬂrénp may be unsubstituted or
substitute With one or two groups iﬁ’dependently selected from lower
alkyl cHeERsgen, lowasrcwleskylislver hydroxyalkyl, lower heteroarylalkyl
wherkindheydesasaayl, lngemayoagatinsubstituted or substituted with one

or twp groy fgﬁ@@ %§ﬂ<tly selected from lower alkyl, halogen, lower
alkoxy or Ioﬁvﬁe/r y r%’%y yl, and 15 lower heterocgclylalkyl wherein the

heterS&FEI§ Ay AR eahdapetididdybersapsird&dwith one or two

lowe phéingl groupstianciR? sstyyituogienitr dower ailylzivhope iprm}mndd_na_mselected
o 20 o e e STyt ant

0 ower , 0 . lower cycloalkylalky], lower alkoxyalkyl, any

ool B T G B R e T e SCEeH el o bsuted
substitutéth enierPsiEORINVY Yrtigpsiddepe sdeeity Soecteddrehnlbhvapgen, lower
alkyl, halpgenolawatr BSatexyker, lower hydroxyallcyl, and R2 is hydrogen

or lower alkyl. Especially preferred are those compounds of formula |
e e e E e S B BBt or
unsubsHiREsHTseSUBLANRANRIR Hi8 Y RFSPEReapdvneleper dermyower alkyl,
selectedl flownlowetaiybxhaloBerer byt aykikegl, antbwer 30 hydroxyallcyl,
and Rz.is HXM?&ﬁ&M@B@&' the heterocycly ring may be unsubstituted or

- substituted with one or two lower alkyl groups, and

R’ is hydrogen or lower alkyl.

More preferred are compounds of formula I, wherein
R' is selected from the group consisting of
lower alkyl,
cycloalkyl, lower cycloalkylalkyl,
lower alkoxyalkyl, and
lower phenylalkyl wherein the phenyl ring may be unsubstituted or substituted
with one or two groups independently selected from lower alkyl, halogen, lower
alkoxy or lower hydroxyalkyl, and
R’ is hydrogen or lower alkyl.

Especially preferred are those compounds of formula I, wherein R’ is lower
phenylalkyl wherein the phenyl ring may be unsubstituted or substituted with one or two
groups independently selected from lower alkyl, halogen, lower alkoxy or lower
hydroxyalkyl, and R” is hydrogen or lower alkyl.

Also preferred are compounds of formula I, wherein R' and R? are Jower alkyl.

Farthermore, compounds of formula I according to the present invention are
preferred, wherein R' and R” together with the nitrogen atom to which they are attached
form a 4-, 5-, 6- or 7-membered saturated or partly unsaturated heterocyclic ring
optionally containing a further heteroatom selected from nitrogen, oxygen or sulfur, a

sulfinyl group or a sulfonyl group, said saturated or partly unsaturated heterocyclic ring
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Also preferred are compounds of formula I, wherein R' and R2 are lower
alkyl. Furthermore, compounds of formula | according to the present

waoinvemionzare preferred, wherein R' and RZ together with theptitramesns/ 068266

atom to which they are attached form a #, 5-, 6- or 7-membered
saturated or partly unsaturated heterocyclic ring 35 optionally containing a

Heitheh heteraiam salectro: HOBY BREOGRD o XHBENLE I Tdd b BRI selected
roup or a sulfanyl aroup, said saturated or partly ynsaturated, heterocyclic

ARG oY g R A B B L AL RS, o

rstithteabyparidywi sathreecgtatidiinaspeAeristh aEiccrbgn g e, said

powst gikybdirtogesnbhatagenalkyb diydraxyylone thydrometkytolgwaidependently

salbonr ¥R RNET ARG BXEdYLARd gRthgmoYt. or being condensed
with a phenyl ring, said phenyl ririg being uhsubstituted or substituted by

one,ﬁvo or tr}ree roups indeLP%Pd ?tly 5 fe{ected rom Iot\i¥er aI'ng, lower . R
alkoxy Endha (%ftizjeena.rﬁ/lq(_}rltle1 e erFeOE e c}lo?n pounds of formu avleaclggrdﬁ'?ﬁrem
FertRe PRasheiowi e s REcABPRA o kit thet tarhsd daraanhcterocyclic
riistldhiey Roenafiechedfeonsatheiemneyelit oling, sajreteth & .- Hiay@iowprrole,
iSti r i iperidij B-di I id]
e e A D S R T
Iy Hdesd RetRRR L dR SRR IS UREHE Ottt D Guissbetep POy, three
gworsr thiepen deatiy sdtadepicindenibyse ey dh Mogeiolvao atinplikinh lgboxy, lower
Analegenalikyhiyd r@éﬁfzyjﬁ’(}yﬁ‘idﬂ Koo LB 2mRE DY bRENZYnBYHM 98 2 phenyl
carbamoyl, or being condensed with a phenyl ring, saldé)henyl ring being
s SRR O BERE BPD BIREC0b SO BE BB B BT otPs
isdipetutitoniclovied fikyl, lovesalikbiywendkalourd h8®@een more
preferably, R' and R2 together with the nitrogen atom to which they are
attachea faorephatesby BiciinRSedgethel from thegrovpcansistngikch they are

ARRRDOING a%@%fgﬂgﬁhél rﬁlﬁgiggf&{%iﬁ%ﬂg e Eﬂﬁf?%ﬂéﬂmﬁr of morpholine,

Furthermaore, ccompounds 0 formula__l according to the presént invention
PpErdptefrad ISR B 58 SRR 5P the group consisting of 20

hydrogen, lower alkyl, lower hydroxyalkyl, Iower_'alkoxyalkyl, lower
haloFER Bk WP elIRAAIRYIT DN ERRSPAABEIRY | IO DEISEME TSGR are
pRefdrphi i areBURS i Wt en Srbstihiedbwith @ngsan §u6 groups
indep E’dﬁ Y3615 5‘%%}1“58(9 VaE Al NRIOAEP NG LAY e DR
halo?gnaeg%x;y anchIo B H § {d’ %&%’ B ll%\gﬁ%benaikyl’ '
ower cycloalkylalkyl, lower cyanoalkyl,
lower alkylsulfonyl, and
phenyl unsubstituted or substituted with one or two groups independently selected
from lower alkyl, halogen, lower alkoxy, lower halogenalkoxy and lower

hydroxyalkyl.

More preferred are those compounds of formula I ,wherein R® is selected from the
group consisting of hydrogen, lower alkyl, lower halogenalkyl, lower cycloalkylalkyl and
lower cyanoalkyl, with those compounds, wherein R’ is hydrogen, being especially

preferred.

R*is hydrogen or halogen. Compounds of formula I, wherein R* is selected from

the group consisting of hydrogen, chloro and bromo, are preferred.

Especially preferred compounds of formula I according to the invention are those,

wherein R* is hydrogen.
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25 hydroxyalkyl. More preferred are those compounds of formula |
wherein R3 is selected from the group consisting of hydrogen, lower alkyl,

wdauerosaipgenalkyl, lower cycloallylalkyl and lower cyanoalkytcwitipihassss2o6

compounds, wherein R3 is hydrogen, b_ei@g especially preferred. 30 R4 is
hydrogen or halogen. Compounds of formula I, wherein R4 is selected

from pihengrqpreonsisting alhdse s ehlPER ARdiREAD e R RERTRI R ion are
tgggéeé%%llgo%reégr‘r}vend 9 pgnd%gsf formula | according to the invention

are those, w erein R4'1s y%gen. WO 2007/057329

PCTIEP2006/068206 - 15 Further preferred compounds of formula |
according to the present igventianzare those compounds, wherein R5

signifies R6 R6 R' R7 N( . /MA%% Het+twherein mis O, 1 or 2;
nis 0, 1 or 2; Xis selecte&fforh CR18RI3', af%&i S: and 5 R6, R6', R', R",
H each other are selected from

R8, R8', R13 and R13' indep k

the group consisting of hydrogen, 18wét"alkyl, hydoxy, halogen and
dialkylamino, or R~ and R'3 together form a double bond. Within this

group, those compounds of formula | are pr Sl‘rbd, whereinmisQor 1,n

is 1, Xis CR13R13'and R6, R6', R7, R7', R8, R8', R13 ar!d R13' are

Wyehmgen is 0] dvwer2atkyl.0,1Dokl2oprefelredddie toGRIORNd ©afifosnand |,

f@?ﬂﬁ?’%g?ﬁ*ﬁ%{@%&?ﬁhﬁ@f %wéb%ﬁﬁi@n?(lgfﬁ%rﬁ QJCC%I&HQI%% @g@éﬁ(&ﬁgm the
rom lower alkyl, cycloalkyl, lower Cycloalkylalky| and lower. phenylalkyl.

SR L QPO AR B A i B ol R ARSI T

B kypid RiZao gether form a double bond,

Within this group, those compounds of formula I are preferred, wherein m is 0 or
1,nis 1, Xis CR"R™and R%, R, R’, R", R®, R¥, R™ and R" are hydrogen or lower alkyl.

Also preferred are compounds of formula I, wherein R’ signifies

F{g
\N

Het 2

H

wherein pis 0, 1 or 2, and_R9 is selected from lower alkyl, cycloalkyl, lower

eycloalkylalkyl and lower phenylalkyl.

Within this group, those compounds are preferred, wherein R’ is lower alkyl. Also

preferred are compounds, wherein R is cycloalkyl. The integer of p is preferably 1.

A further preferred group of compounds of formula I according to the invention

are those, wherein R’ signifies

Het 3



15 preferred are compounds, wherein R9 is cycloalkyl. The integer of p is
preferably 1. A further preferred group of compounds of formula |

waeaamoingrso the invention are those, wherein R5 signifies Jop&Rigebetidoss206
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WO 2007/057329 PCT/EP2006/068206 I 6 wherein qis 0, 1 or 2; and
Rlo is lower alkyl. Compounds of formula'| according to the present

Qﬁp@@@@r@@ﬁgcﬂ@m{ﬁg“@m_ Rig Het 4 , and wherein nis O, 1.
or 2, R" s lower alkyl and R12 is lower alkyl, are also preferred. 5

Exa r
morpho gﬁﬁaﬁggggéﬁe%l r? %%%g%@ s%E}(%rr %T%%lf ]l\r?)grfl: hn§ yﬁlm}ﬁes
methanone, piperidin- |-yl-[5-(3-piperidin- | -yl-propoxy) -1H-pyrrolo [2,3-b]
pyridin-2-yl] - methanone,
[5-(3-piperidin-l-yl- propoxyF;lf y/rrsfd)({DZ@ntf@ndln 2-yl]-pyrrolidin-I-yl-
methanone, R
5-(3-piperidin-I-yl-propoxy)-1H-pyrrolo[2,3-b]-pyridine-2-carboxylic acid
4-fluoro- benzylamide, morpholin- 4{% t[ﬁ (3- pyrrolldln l-yl-propoxy)-
IH-pyrrolo[2,3-b] pyridin-2-yl]- 15 m fahone, piperiai
[-yl-[5-(3-pyrrolidin-I-yl-propoxy)- IH-pyrrolo[2,3-b]pyridin-2-yl]- methanone,
pyrrolidin-I- %I [5-(3- pyrrolldln -l-yl- propoxy) -|[H-pyrrolo[2,3-b]pyridin-2-yl]-

Eno et =2b05-%39pyr$éﬂﬁ’i¢¥ 4115:}&&@;1)89()/)5 lower alkyl, are also preferred.
IH-pyrrolo[2,3-b]-pyridine-2-carboxylic acid 4-fluoro- benzylamide,

(4,4-Efaropdepigianictiers b Yo {Ep (8RR ERYrayBadinretiyl foliraiokn-
l-yl)-propoxy]-
morpholin-4-yl-[5-(3-piperidin- 1-yl-propoxy)- 1H-pyrrolo[2,3-b] pyridin-2-yl] -

methanone,

piperidin-1-yl-[5-(3-piperidin- 1-yl-propoxy)- IH-pyrrolo[2,3-b] pyridin-2-yi]-

methanone,

[5-(3-piperidin-1-yl-propoxy)- 1H-pyrrolo[ 2,3-b]-pyridin-2-¥1]-pyrrolidin- 1-yl-

methanone,

5-(3-piperidin- 1-yl-propoxy)- IH-pyrrolo[2,3-b]-pyridine-2-carboxylic acid 4-fluoro-

benzylamide,

morpholin-4-yl-[5-(3-pyrrolidin- I-yl-propoxy)- IH-pyrrolo[ 2,3-b] pyridin-2-yl]-

methanone,

piperidin-1-y1-[5-(3-pyrrolidin- 1-yl-propoxy)- 1H-pyrrolo[ 2,3-b] pyridin-2-y1}-

methanone,

pyrrolidin-1-yl-[5-(3-pyrrolidin- 1-yl-propoxy)- IH-pyrrolo[2,3-b] pyridin-2-y1]-

methanone,

5-(3-pyrrolidin- 1-yl-propoxy)- 1H-pyrrolo[2,3-b]-pyridine-2-carboxylic acid 4-fluoro-

benzylamide,

(4,4-difluoro-piperidin- 1-yl)- {5-[ 3-((2R,5R)-2,5-dimethyl-pyrrolidin-1-yl)-propoxy]-
1H-pyrrolo[2,3-blpyridin-2-yl}-methanone,

(4,4-difluoro-piperidin-I-yl)-{5-[3-((R}-2-methyl-pyrrolidin- 1-yl}-propoxy] - 1H-
pyrrolo[2,3-b]pyridin-2-yl}-methanone,



1H-pyrrolo [2,3-b] pyridin-2-yl ]-methanone,
(4,4-difluoro-piperidin-I-yl)-{5-[3-((R)-2-methyl, pyrrolidin-I-yl)-propoxy]-1H

wERHEyeokR,3-b]pyridin-2-yl]-methanone, WO 2007/057329 pCT/EP2006/068206
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PCT/EP2006/068206 - 17 (4,4-difluoro- QLperldln 1-yl)-
{5-[3-((S)-2-methyl-pyrrolidin-1-y1)-propoxy]-1 !-
@M#E@ﬁﬂﬁ?ogoq}wﬂﬂiﬁrzi%}})'%m9j3§»methy1 rohdm 1-yD)-propoxy}-1t-
ﬁ/leg)%#}(dplp ?A 4xlo ng pyrrolo 3 b]
yrl or - -yF Mt ahon eb5
[%4 ,4-difluoro-piperidin-1-yl)-[5-(1-isopropyl- ?lperldln -4- onxyélH pyrrolo[2,

Q}]@Vﬁmﬁﬂy m%fﬂﬁ]ghélrﬂo xy)- IH-pyfrolo[ 2,3-b]-pyridin-2-yl]-morpholin-4-yi-

Beihdnopeopyl-piperidin-4-yloxy)-1H-pyrrolo[2,3-b]-pyridine-2-carboxylic
acid 4- fluoro-benzylamide, [5-( 1-isopropyl-piperidin-4-yloxy)-1H-pyrrolo

(2Bdiltytditperirninerigine 1-Wo O SR HBAAR, b- yloxy)- 1H-pyrrolo[2,3-
}?]ré%,q] 53%| an 3914 yloxy)-1H-pyrrolo [2,3-b] -pyridin-2-yl]

olin-4- y met anéne
5 {sopronvperdn oo YR bk puidin2 oy,

fénmm#mwsdapip&ndm -1-yl)-[5-(1-isopropyl-piperidin-4-yloxy)-1-methanesul
fonyl-IH- pyrrolo[2,3-b]pyridin-2-yl] -methanone, (4,4-difluoro-piperidin-
15y0k-{stpmgtiiapipstifiny-B8y i Sh et/ b0lisiridiy -yi]-piperidin- 1-yl-
ﬁ@?ﬂ%ﬁeﬂ" pyrrolo[2,3-b]pyridin-2-yl.}-methanone,

(4,4-difluoro- plperldln 1-yD)- {

I;S %Q@Q%E%@p eF i% ggﬂfﬁ%yﬁ%ﬁr&%g%jné’l %m -2-yl}-morpholin-4-yl-

W 2Hifl86ro-piperidin-1-yl)-[5-(1-isopropyl-piperidin-4-yloxy)-1-(2-methoxy
-ethyl)- 1 H-pyrrolo [2,3-b | pyridin-2-yl ] - methan one,
[G+A-asfiporpypipipadiina t4A)ko-dyistidrppueto 2;8b propidipideylihpyderyloty) 11yl-
HstRXHEe, [2,3-b] pyridin-2-yl] -meth an one, 25
[1-cyclopropylmethyl-5-(1-isopropyl- piperidin -4-yloxy)-1H-pyrrolo[2,3-b]pyr

('[ 'Ji‘&ﬂéi'o# Eﬁ ?@é’.@éﬁ}.?x@ﬁ? Q"}s%%) Ogcg‘ol% drxloxfomethancaylonyl- 1H-

RYBTS -b 1pyridin-2-v1]-methanone,

(4,4-difluoro-piperidin- I-yl)- {1-methanesulfonyl-5-[ 3-({S)-2-methyl-pyrrolidin- 1-yl)-
propoxyl-1H-pyrrolof2,3-blpyridin-2-yl }-methanone,

(4,4-difluoro-piperidin- 1-y1)- {1-methanesulfonyl-5-[ 3-((R)-2-methyl-pyrrolidin- 1-yl)-
propoxyl-1H-pyrrolo-[2,3-b]pyridin-2-yl}-methanone,

(4,4-difluoro-piperidin- 1-y1)-[ 5-(1-isopropyl-piperidin-4-yloxy)- 1-(2-methoxy-ethvi)-
IH-pyrrolo[2,3-b]pyridin-2-yl]-methanone,

(4,4-difluoro-piperidin- I-yl)-[ 1-isopropyl-5-( I-isopropyl-piperidin-4-yloxy)- 1 H-
pyrrolo{2,3-blpyridin-2-yl}-methanone,

{ I-cyclopropylmethyl-5-( I-isopropyl-piperidin-4-yloxy)- 1H-pyrrolof 2,3-b] pyridin-2-
vl}-(4,4-difluoro-piperidin-1-yl)-methanone,

[2-(4,4-difluoro-piperidine- [-carbonyl)-5-( I-isopropyl-piperidin-4-yloxy)-pyrrolo[2,3-
blpyridin- I-yl]-acetonitrile,



b]pyridin- I-yl] -acetonitrile, WO 2007/057329 PCT/EP2006/068206 - 18
(4,4-difluoro-piperidin-

wad-mpieBasopropyl-piperidin-4-yloxy)-1-(2,2,2-trifluoro- PCT/EP2006/068206
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ethyl)-1H-pyrrolo[2,3-b1pyridin-2-yl}- mettﬂ none, (4,4-difluoro-piperidin-
l-yl)-[ 1.-(2-hydroxy-ethyl)-5-(1-isopropyl-piperidin-4-yloxy)- 1H-pyrrolo
@tﬁ'@}lﬁbﬁf@ MHIHJ@I bA8NE-Ropropyl-piperidin-4-yloxy ? 1-(2,2.2-trifluoro-

oro- p ro 5- (R)-2- methy pyrrolidin-l-yl)-
gp)oxi_%| R LA py 01 [ ﬁ)yrld% HP L éh one, {

1 -cyclopropylmethyl-5-[3-((R)-2- methyl pyrrolldln l-yl)-propoxy
GArerar2 e BT By ficih-blyi éhyﬁfaﬁYu?ﬁB’%rée(r?d}FPEfg?BYllh@@%%ﬁé‘ yloxy)-

[PHgyd-alibitiodeb pyerddin®dyl]-methanone,
l.-carbonyl)-5-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy]- 10 pyrrolo[2,3-b]

A@Hhioy&]@i@@ﬁﬂﬁﬁfﬁeyi) {1- 1sopropyi—5 [3-((R)-2-methyl-pyrrolidin- 1-y1)-

e e #a—%— ookt %ﬁﬁ’:ﬁé‘iﬂ?&%‘é‘pi"p"”]'1“2
44 F@%%ﬁ?%w SR PR LY BoRS M BATSEs o

bépahidiro-Sy(1= (%mﬁybmﬂanmrdmﬂk}iyymﬂthwﬁmﬂop 3-b]pyridin-2-yl]-(4,
4- difluoro-piperidin-1-yl)-methanone,
{Mm@ﬂﬁdﬂﬁiﬁwﬂ@iyﬂepipﬁﬂﬂh‘trﬁ)yﬂé{@)&dR0222raetﬁﬂﬂ9S@raﬂmb)-llhikpﬂﬁboxy}—

% 0[9]:;)% a%n)gli gcgggmlrgeplpendm 1-yl)-methanone,
chloro-1-cycloprop methyl 5 (1 Isopropyl-piperidin-4-yloxy)-1H-pyrrolo[

(éﬁ %Oﬂblﬁ%”dm Zgylé]éed_f Ag& pfrldl yI m hani) Yz-)”%adggoxyl (220

I’mrmaceutn%é)ﬁ’r1 ereo 4 ar y pre
téﬁlﬁﬁéﬁuﬁ@é’]éﬂfﬁnmm%iﬁwé @B@ﬁ@ﬂt?nﬂéﬁﬂéﬁhwél‘{ﬁe following:
(4,4-difluoro-piperidin- 1-yl)- {5-[3-((R)-2-methyl-pyrrolidin-1-yl)-propoxy] -
{H{25hyrootd{2n3iblpyBidifR2-34embtthaqyondidin- 1-yl)-propoxy}- IH-pyrrolo[2,3-

[ icfbias 1syA): ropy, 4-yloxy)-1H- pyrrolo[2
P %ﬁfd?n“f%qm%ﬁﬂ%%@ﬁ‘%ﬁﬁ% A

Jo’ Lﬁ?g% 'zsg?bo% 51@];? E' ”d Iﬁy'o X 3-b1pyridin-2-y1]-(4,4-
uoro- plperldm I yi) methanone

[6-chloro-5-(1-isopropyl-piperidin-4-yloxy)-1-(2,2,2-trifluoro-ethyl)- IH-pyrrolo[2,3-
blpyridin-2-yl]-(4,4-difluoro-piperidin- I-yl)-methanone,

[6-chloro- I-cyclopropylmethyl-5-(1-isopropyl-piperidin-4-yloxy)- IH-pyrroio[ 2,3~
bipyridin-2-yl]-(4,4-difluoro-piperidin- 1-yl)-methanone,

and pharmaceutically acceptable salts thereof.

Particularly preferred compounds of formula I of the present invention are the

following:

(4,4-difluoro-piperidin-1-yl)-{5-[ 3-((R)-2-methyl-pyrrolidin- 1-yl)-propoxy] - 1 H~
pyrrolo{2,3-b]pyridin-2-yl }-methanone,

(4,4-difluoro-piperidin- I-yl)-[ 5-(1-isopropyl-piperidin-4-yloxy)- 1H-pyrrolo{2,3-
blpyridin-2-yl]-methanone,

(4.4-difluoro-piperidin- 1-yl)-[ I-isopropyl-5-(1-isopropyl-piperidin-4-yloxy)- 1H-
pyrrolof2,3-b]pyridin-2-yl]-methanone,
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1-cyclopropylmethyl-5-(1-isopropyl-piperidin-4-yloxy)-1H-pyrrolo[2,3-b]

wpdins2a2yl]-(4,4-difluoro-piperidin- 1.-yl)-methanone, PCT/EP2006/068206

[2-(4,4-difluoro-piperidine- -19.
I-carbonyl)-5-(1-isopropyl-piperidin-4-yloxy)-pyrrolo[2,3- b] pyridin- |-yl]
[ bdieyimethyl-5-(1-isopropyl-piperidin-4-yloxy)- 1H-pyrrolo[2,3-b] pyridin-2-
Aﬁﬁ%?? -H- 1-is<§)§ro.;a¥ll|-%pri iri— -é%OXé/)-lH-ypyr?olo[Z,Eyé]pyr{ltdln-z-%l-m,

I YHGSTo-pipERAS- -1 HERO one.

6-chloro-5-(1-isopropyl-piperidin-4-yloxy)-1-(2,2,2-trifluoro-ethyl)-1H-pyrro

[4-biflapreiRipeyg It eithrsrd pfoehdapiany wiggsidinrs yiexeheyg olo[2.3-
HeyeldprdpylinetttplhBiileisopropyl-piperidin-4-yloxy)-1H-pyrrolo [2,3- 10
b]pyridin-2-yl]-(4,4-difluoro-piperidin-1-yl)-methanone, and

e BRcaUticalbp AssRRIRIesAlS JRRe Of HEPHRe oIS s ridin-2- yi]- (4,4-

&Eg{r}rpoqcleueti&glIquclg_e]%{éa%ﬁl% salts of the compounds of formula | and the
p armabéu |ca{ﬂy at epta fe &sters of the compounds of formula |

Jjndivjdually . constitute preferred embodime ts f the present invention. 15
3ol S PBARRN AT A T A s ons S G e ERTio(2.3
Elenvidinichgl] pHatrddbeutiepipeadioe ptablenatids ofor, example

hydrochloride, hydrobromide, phosphate, acetate, fumarate, maleate,
[Sativldade] sylibaiep NiTetigtes- ditiaiprdpsiaitanandel slexiataraion a2, 3-
anest hf’éﬂ@-@ifﬁ%‘?‘%@ﬁ&% Oﬁ;@édrﬁ%%m%ge salts. Also solvates

and hydrates of compoun rmu their salts 20 form. part of

atgg rgisegééggeqﬁiog.cgqa é)uarigstfefrg%rtmula | can have one or more
AsyMimetic carbon atome ande¢an exigtiin the form of optically pure

enantiomers, mixtures of enantiomers such as, for example, racemates

optic S RERB ahs ebATRAETLIFAIY HRSERIF o SR Sisarapounds of formula I
ahidsherpbisomencicalie matpsablerasxiur of thediasipseothonf ésicnalodnatasdually

TheRRically28 activs.farms ca fe phiaines fon gxample by resolution of

the racemates, by asymmetric synthesis or asymmetric chromatography
(chr ogra ith a chiral adsaorbens,or, eluant).. The invention

b A A B Ay A R S o S AT e s
GaNERHPRAFNRIR R eHACPRDEITSEPL 2B g BesalvieraseRl il YarraldaEigroups
Hedpodvideiderptatipbacehichaas cfoapaiie o eOmIBIFAB, balphicpgruvate,
&@5@&5@5‘9&%5&%@%&?&?@3@9&99'ﬁ?é%ﬁﬁ%ﬁﬁ;ﬂgﬁ%ngreferred are the

hydrochloride salts. Also solvates and hydrates of compounds of formula I and their salts

form part of the present invention.

Compounds of formula I can have one or more asymmetric carbon atoms and can
exist in the form of optically pure enantiomers, mixtures of enantiomers such as, for
example, racemates, optically pure diastereoisomers, mixtures of diastereoisomers,
diastereoisomeric racemates or mixtures of diastereoisomeric racemates. The optically
active forms can be obtained for example by resolution of the racemates, by asymmetric
synthesis or asymmetric chromatography (chromatography with a chiral adsorbens or

ehiant). The invention embraces all of these forms.

It will be appreciated, that the compounds of general formula I in this invention
may be derivatised at functional groups to provide derivatives which are capable of
conversion back to the parent compound in vivo. Physiologically acceptable and
metabolically labile derivatives, which are capable of producing the parent compounds of

general formula I in vivo are also within the scope of this invention.



metabolically labile derivatives, which are capable of producing the parent
compounds of general formula | in vivo are also within the scope of this

woinvenim2dVO 2007/057329 PCT/EP2006/068206 -20 A furtheraspens/afs2o6
the present invention is the process for the manufacture of compounds of
formula | as defined above, which process comprises a) reacting a

compogithef lgetRERUiR Hrkleh On R b NiNaR Ho 2B RiranheigiiRiure of
3 80 d e as.defined erein before and R s hydroden or tert
Cblrjrfgxycar onylr, With af alcoho ol??hé ormul AFRY: P*Wherein R5 is

as defined herein before, in the presence of a trialkylphosphine or

triphEhiFBRORBAIFNERRTBE S BEd W blind to 10 obtain a compound of
the formula IAR5 O I'?‘-i(?d' N N N-R2 Ra/ R_wherein R3 is hydrogen,
and optionally transferring~pto oundof formulalIBR5 10O ~IB
R4 CN .4 NN-R2R3R wherein R3 i up as defineﬂ herein before
other than hydrogen, &3-ehthf@es elﬂ /N—F{2

R° R

5 wherein R', R* and R? are as defined herein before and R® is hydrogen or tert-

butoxycarbonyl, with an alcohol of the formula HI
HO-R® hii

wherein R’ is as defined herein before,
in the presence of a trialkylphosphine or triphenylphosphine and of an azo compound to
10 obtain a compound of the formula IA

5

Fii
O X ®)
T i
Fi4 N/ N N‘“‘“‘“Rz
. \F{ s/
R!

wherein R® is hydrogen, and optionally transferring into a compound of formula IB

5

T
@) X N 0O
| IB
RSN N N—R?
Y
R

wherein R’ is a group as defined herein before other than hydrogen,
15 and if desired,

converting the compound obtained into a pharmaceutically acceptable acid addition salt,
or alternatively,

b) coupling a compound of formula IV



converting the compound obtained into a pharmaceutically acceptable

acid addition salt, or alternatively, b) coupling a compound of formula IV
WONE726034957329 PCTUEP2006/068206 -21 R5~10 O IV R&mi¥piodd/iRis206

wherein R4 and RS are as defined hereiRbefore and Rb is hydrogen or

tert- butoxycarbonyl, with an amine of the formula V 5 H-NR'R2 V wherein

R1 and R2 are as defined-herein.pbefore, underhasic conditions to obtain

a compound of the foRTiUla | 10XA R4ANNNR2R3R

wherein R3 is hydrogen, and Bptiopally transfeyring into argompound of

formula B R51 O O 1BR®4 N'N'N-RHN3 10 ROWherein R3 is a group as

defined herein before other than hydrogén,

wherein R* and R® are as defined herein before and R” is hydrogen or tert-
butoxycarbonyl,

with an amine of the formula V
5 H-NR'R? \Y%

wherein R' and R? are as defined herein before,

under basic conditions to obtain a compound of the formula [A

5

T
O X O
R4 N/ N N— Rz
\H3 /

R1

wherein R” is hydrogen, and optionally transferring into a compound of formula IB

5

i
O X \ ®)
| IB
RSN N N—R? )
\F{S 1,
10 ' R

wherein R’ is a group as defined herein before other than hydrogen,
and if desired,

converting the compound obtained into a pharmaceutically acceptable acid addition salt.

Transferring into a compound of formula IB means treating the compound of
15 formula IA with a suitable base in a suitable solvent under anhydrous conditions (e.g.
sodium hydride in DMF) and reacting the intermediate anion with an alkylating or
acylating agent R*-X, wherein X signifies a leaving group such as e.g. iodide, bromide,
methanesulfonate or chloride, to obtain a compound of formula IB wherein R’ signifies
lower alkyl, lower hydroxyalkyl, lower alkoxyalkyl, lower halogenalkyl, lower
20 cycloalkylalkyl, lower alkanoyl, lower cyanocalkyl, lower alkylsulfonyl or phenylsulfonyl,

or alternatively, transferring into a compound of formula 1B means reacting a compound



and if desired, converting the compound obtained into a pharmaceutically
acceptable acid addition salt. Transferring into a compound of formula 1B

woneangtaeating the compound of 15 formula IA with a suitablebag®ita/o63206
suitable solvent under anhydrous conditigns (e.g. sodium hydride in DMF)
and reacting the intermediate anion with“an alkylating or acylating agent

A%Mnmlaq&ws alopfigshall 9@%@%5@&1 PRYSHRSRZ- a’&g'qgngrm%ﬁopnate
Eesugonate% Ch|0l’l\% Eﬂg btal a cor%%%gnd of farmula’l ein
RS TBUE BT Ry B, b IO SRy IOl ke, e
ﬁ%@@m@mmmwz@mmmaw 16femalkdioyhdowsr gmifioatkphenyl or a
gemlhﬁuﬁ/iﬂwf@mgf@ﬁphenylsulfonyl or alternatively, transferring into a
compound of formula IB means reacting a compound WO 2007/057329

s PCT/ Q%Q%%fa%za]i%{dfﬂﬂ%@d@ywm Qﬂt@%%ék{%ﬁﬂ ide, 2-
hen oronic 2 Wg% an gggroprlate Cﬁays (e. copper (1) acetate)
BRI BRRPRIY Jsy Al Thox IR A SBRRNE MRk D eI R

wisaisafooyigoands.of formula IB where R3 signifies a-phenyl or a

substituted phenyl group. 5 Typical examples of an alkylating or acylating
agentTRSpicpamtietyiciadiseyistrbfmepidphoehe present invention may be

&,%i@dtgﬂygme}w}lm?m%%%ﬁ%@g%m@@m%mf@ ﬁ@L@g Q?tf?% invention are

%henylsu é]ylch Joxide. The preparation of compouhnds of formula |l o

PER R BW%%%fnsarﬁ”Ba Mﬁﬁ%@&&éﬁﬂéﬁw ¥R reaction and
mynfitetion oftbs. rSyritivesps df thresimdantvontard ok shidsdnnintherfollhwing

SERAMESshhe sldisteauied dor CATYRG aliReISRcHAN dpuUEligaliothe
of t resultm roducs re kn Wn tg thos &léed in the art. The

Sobstflishie and naiees o&edh Jfid scé?fbtﬁ%of the processes

10

owm
have the S|gn|f|cance given hereln before unless indicated to the contrary.
In moRRIEACtHE EniBBRSSf RdfRR ladesPhdriamiiRgYEd By tremethods
15 gnembrdswiﬁ;gtﬂwembéiods Hyetininntethods gasar ioythe:gamplesiosdy

é‘é f@@éb@@%mﬁm@&ﬁpwwmﬁeaﬁngaﬁaaﬁ (NS INGIYEHA & person
g}g éﬂﬁé e known to a person, skilled in the art. Starting materials
[

@F&%ﬁ%ﬁﬂ%l@rg PO FRprpsY %WE gfsan be prepared
halkshods anathgoweth ois mirtbndsesown bylonethp dethastyilsscribed in references

dederaneesicaliginie fese inliarhRkibiine MeunRieR: SfRYIeiheds
known in the art. WO 2007/057329 PCT/EP2006/068206
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- 23 Scheme 1 HO 'i Br()GO | % Br o (\ OPG' PGO | N NHz N NHz N
NHz N H OPG' AB1C PGO.~NHOH D PGO p PGO PGO N N OH (r)-

wd MM 752d NNO O~-00O GA-PA-E PGO I\\ p PG T)eenodsNes206

O-R8 N H O-R O O H\7-Aza-indole-2-garboxylates of formula J can be
prepared as depicted in scheme 1 starting from
6-amino-5-bromo-pyridin-3-ol. (as prgpagedaccording to W098/25920), 5
which can be 0-protected with, e.g. a benzyl protective group by using,

e.g. benzyl bromide and a base such as, e.g. sogdidm aydride in an

a4p jaté solvert ¥e.g. TR Z means a hy& N
protectiag group, e.g.ta benzyl group. Reacgin of intermmm

optionally 'Skotected (e.Y. withiza dimethyltHéxyl&i¥l protective groupy R °F%

carbinol derivatives Ieags to intermediate By PG' thus means a hydroxe(
protecting 10 group, e, g. a silyl protecting group such as
dimethylthexylsilyl. The reaction proceeds in the presence of a suitable
catalyst (e.g. bis-triphenylphosphine palladium dichloride and

copper(l)iodide as co-catalyst) in a suitable solvent (e.g. trietR§fRw
The intermediate B is treated with an acid anhydride such as, e.g&_ . o
trifluoroacetic anhydride and the resulting trifluoroacetamide is cyclized t

the 7-aza-indole intermediate C by treatment WO 2007/057329
PCTIEP2006/068206 -24

PGC o PGO PGO
s = =
TDA — T — U
N N OH N o W N o
)Qo )Qo
o) o)
G )V F )T E
PGO 6 _ PGO o
RN N
T — T
N L o—g* N g o—R*
s
H /\\ J

7-Aza-indole-2-carboxylates of formula J can be prepared as depicted in scheme 1

=z, o

D

starting from 6-amino-5-bromo-pyridin-3-ol {as prepared according to W(098/25920),
which can be O-protected with, e.g. a benzyl protective group by using, e.g. benzyl
bromide and a base such as, e.g. sodium hydride in an appropriate solvent such as, e.g.
DMF. PG thus means a hydroxy protecting group, e.g. a beniyl group. Reaction of
intermediate A with optionally protected (e.g. with a dimethylthexylsilyl protective
group) carbinol derivatives leads to intermediate B. PG’ thus means a hydroxy protecting
group, e. g, a silyl protecting group such as dimethylthexylsilyl. The reaction proceeds in
the presence of a suitable catalyst (e.g. bis-triphenylphosphine palladium dichloride and
copper(I)iodide as co-catalyst) in a suitable solvent (e.g. triethylamine), The intermediate
B is treated with an acid anhydride such as, e.g. trifluoroacetic anhydride and the
resulting trifluoroacetamide is cyclized to the 7-aza-indole intermediate C by treatment



with a suitable catalyst (e.g. bis-triphenylphosphine palladium dichloride
and copper(l)iodide as co-catalyst) in a suitable solvent such as, e.g.
waN\Ld7/ddiEpropylethylamine. Removal of the silyl protective gneopyretheeogs206
tetra-n- butylammonium fluoride in a suitgble solvent such as, e.g. THE
yields intermediate D 5 which after oxidation of the alcohol with, e.g.
m@mﬁﬁ@aﬂedj&mga 2. ge&s-&ign@{%ﬂs%ﬂﬁ@m&mﬁm@ﬁi@@dg and
CI(3)oc %1 1]:§’ena8fc ghgag o nltro Sgb&mn tert bug}f icarbonate
np% oromethan |e Sinterme |ate d%\flOt% the aldehyde
%?Rﬂi&?édﬁf}‘&@@b%n%%%@t%ﬁ? L@Hﬁbﬂsq@«fﬁ@w@%néﬁiﬁh the Htand
laskribed itukitefiatidd &g sﬁﬁmﬂe&oﬁrﬁntfsdﬂiﬁ&ﬁé a) AT, ey t&@gediate D

s iR afd o dRhid? L8R XISHS ' %ﬁé‘é&%m&ﬁﬁ@ﬁﬁ‘%’u of

intermediate G with sulfuric acid In me anol furnishes intermediate J. In

dinaleruaeRans ghirl e methticgrotipcIRtRIFREAIES thedaddrpijaeen using, e.g.
Cbkimmbdtyhrbughmmvab@ thehBooprtectvedio updrordiate ﬁn@hdmlbh of the

deGitieceangitions R e Q’ngﬂé@é@@mﬁ arif d%e Qcflled i m the art and
'Cc%e%mefﬁ ﬁ%m te”&‘?d{;atﬁ n h 1185 ﬁ %ﬁ% Segl?h I;::H}I?g& J11(15),

ermedlate trea meh WI

10 @&Wﬁﬁhw@}d@nﬁwm@mﬁdfﬂrmm@.rg.@oatgfﬁlwwmﬁr witDmifpeaacid in
HRACAIDS ﬁfﬁhaqw@rtaeﬂ&a&atami@ﬂ Withcas gtk viating:ag enttRa-sfkalcassmediate

Jeci%} g{'ﬂgtgé( '&gi &4 %ﬁ" I%%ajl &% ﬁ& ﬂg%ﬁ%?e& V@refera% a lOY\élhmedlate H

I'group, preferab or ethyl. X signifies a ea Qf group S
updes gridig Sﬂﬁ%‘t@ﬁrﬁ% U}‘Xn‘iﬂﬂ%}ﬂi Rrcatisrisid ibriatedsh
IRGBfhedilaf@ RGO 6 0e s fheNALG MO Rt dinNRiR 2 CRIRrRsbthd:dt(’ﬁ@lt with a
15 suiR®® Kale il RAiwH1E %?@Ht\ﬁ(ﬁ?'ﬁﬂ%d\rglb&&ﬁol}@& N%Bﬁlb‘lﬁ'h’y&de in

RzN N NRR' R OE RIX H) IA(R3=H ompounds of the genera

PO AR YA RRE0R %@f&@ﬁ&&éﬁ AREBHATHG & @éﬁmfg% shefuch as, e.g.
atieyioiediidy. iR intenierdialds 44 ofkIligrclepvpdfordddy bisicielylgthup, preferably

&@W%%lﬁ%@m palvaRis-sUsNAS S0 Mefaned, walsher JHE

ar.mixture
trlﬂuoromeﬁlan esulfonate,

20 Scheme 2
GO o PGO O PGO o)
m — (D D
NN o “~n  ou N NR'R?
Yo Ra" Ao ‘hb
H (R = Boc) K L
J(Rb=H)

R '5/ N

O0A. — \ NN
3 / " I

3 H N/ i\{ NR'R?
R

IB (R3 H) IA (RS = H) M

Compounds of the general formula IA and 1B can be prepared according to
scheme 2. The ester functionality in intermediates H or J is cleaved under basic (e.g. with
lithium hydroxide in polar solvents such as, e.g. methanol, water or THF or mixtures of

25 said solvents) or under acidic conditions {e.g. using concentrated hydrochloric acid in
THF) and the resulting either lithium or hydrochloride salts of intermediate K are further

reacted with amines to furnish the amide intermediates L. The coupling of carboxylic
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25 said solvents) or under acidic conditions (e.g. using concentrated
hydrochloric acid in THF) and the resulting either lithium or hydrochloride

woszlts/ef istermediate K are further reacted with amines to furpistytipesss/asg206

amide intermediates L. The coupling of carboxylic WO 2007/057329
PCT/EP2006/068206 -25 acids with amines (either commercially

Rudlakle oh Aesessiiedanmetbads sasuines: Iacdﬁt%mﬁ]efh% described in
%’?(gljtgzg)c%s kngwn «'thhthf Ent%ls W|dr}ellé/ scr %58 dllterzgu& 1t%ra 1&6 cg |§
om re ensive rganlc rans orma | unc ona u
(ﬁ!}wﬁaﬁbﬁge Orapmg il sRisharee: &éﬁ@&@ %ﬁﬁwwkﬁs@m Prpprations,
2arkdhiyn 10R8%and. Gandor. Jorecoviiplish ey, BimpoyikgNhe LsAyesd can be
le.(CDI
a%gmgﬁgmggqﬁbpﬁ%g%g (% &@?&gg |di #ﬁgggo GDDs. N N-
rRAN] flrlml |br%¥ﬁﬁ?ﬁ&eh%ﬁd&%¥&t@h@"f@§m aribsreotriazol-
Isglvis it IkeN - etgard itie oy forma neide{ DB Y ot el (BBINE)inth eyprase nobaft like,
e}béﬁﬁﬁ(ﬁﬁéﬂﬁ%{ @mw%ra;'n&mwo R Hﬁ)é'ﬁi%k@ﬁ%e‘é?@ ME&%&% %ﬁ[ﬁ%ﬁmme
ISC eav ods W
P IO AT e ERe i e BOUR O E  RA ! oSG Enown by
t@&%@ﬂ@ﬁ@?gbﬁ R'Sytae diescBh @Ednibitcrago) e giviVirftepamediate V. M. Wats.
EE‘@E@@W@J;@ beozyhprotsatveie) rgﬁmﬁtﬁﬁaqu%ﬁcb%vgﬂterm%d;ate th) For
e S| USI ro rigte catalyst ladium,on charcoa
L PR A0, BRI A R T AR e

%B%%ﬁ%d@%%ﬁﬂé?g&ﬁ@#&%ﬁmem%@w anprapiipble selem FeToRiyent mixture
(easetbfHettaor, betibibl. @sujngmberfahiseavpletbmitii aicobelbebiapared as

W%@&&'ﬁﬁé@r'&@ﬁﬁt@tﬁg@m @wo@ysaé EM&C&;&%M& the

methaods_ descrihed in references or by o s known In the art

WRplyig e’ o5-Lihddet Mitihaise restantivavrirRlacitires oy methods
dekitidreihithesfartiaoed ovide iy dbscibad we 1). Belart ughbso T He: Mitseihabu

?ﬁ%ﬁ%b@fgﬁﬂi&ﬁ%ﬁﬁmﬂ&\lﬁﬁl dY@gfgbéﬁL%ﬂﬁﬁ%ﬁ% tﬁ@ ;;’@%ﬁ%@ﬁéﬁflaéggybed
e er e IS coupled wi cono e -
B ey A e s LA BaRRa e Yort) (1862), 42,
3t$fpﬁéwi5hé§1&y Hee ahgneltaéeranad sdioa dsovpliie a@ﬁhi dpslkglestérdikge HO-Het 1
. Haﬁ)ﬂmw:{amegraaph@gpqlﬂﬁe @EIAE) @m%ﬂ@@@g%@@d@ﬁﬁ@ﬁiﬁhﬂﬂ@phmc and
I zodicar,
i a?é&ﬁé%%ol sucﬁlétr(a{l%j%g Sl % 1|ﬁ§ ran %’ AD) or

rmations

common é% tra
e e e e srsagmswmw amide
imresnbeatreadyn isestlimthe-BloahslsrafdientyhleeHCx Hat Ao H@:Het(THT),

e} Qﬁﬁmﬂ&aﬁ%yﬂg@mﬁ the i8S RTINS RaNCHENAUY A0 aiready

~compounds of f r IA or 1B
pr esent m the alcoho flaé type H?ﬁ Het I or HO-Het 11, they can be introduced by

alkylation of the free amine functionality in compounds of formula IA or IB by
employing methods described in references or by methods known in the art such as, e.g.
reductive amination (e.g. F. Zaragoza, et. al, J. Med. Chem. 2004, 47, 2833-2838). To this
extent, compounds of formula IA might be protected first with a suitable protective
group such as, e.g. a tert-butoxycarbonyl group, which after introduction of R® or R’ can
be removed under conditions known those skilled in the art and as described under
scheme 1. The before mentioned methodology can be also applied for alcohols of type
HO-Het III, or, alternatively, the phenol intermediate is alkylated with o,w-dihalo-
alkanes such as, e.g. 1-bromo-3-chloropropane under basic conditions (e.g. potassium
carbonate) in a suitable solvent {e.g. 2-butanone) and reacting the intermediate
chloropropoxy compound with an amine in the presence of a base such as, e.g,
potassium carbonate in an appropriate solvent such as, e.g. acetonitrile, In case where R

signifies a protective group such as, e.g. a tert-butoxycarbonyl protective group, the



employing methods described in references or by methods known in the
art such as, e.g. reductive amination (e.g. F. Zaragoza, et. al, J. Med.

wChems2004, 47, 2833-2838). To this 30 extent, compounds et-fgtrtileslfsszes
might be protected first with a suitable prptective group such as, e.g. a
tert-butoxycarbonyl group, which after introduction of R6 or R7 can be

Ifﬁm:@ei%é‘ Ggﬁ&&@%@%‘ﬁ%&ﬁh%ﬁﬁ&%@@ﬂﬁb% Apndieemdesciheds

can pe

entlon
&Jescrl cﬁ for a cgﬁoﬁe ef‘({)t/)gfew THE ‘rilﬁ alter 'tl f %egt Vﬁa(lr;tsun s Organic
Fmtétaﬁté"a Pt eEr tigney 1000) witBi e whel mtmgeratkaﬁ ésea@@ﬁragﬁergula IA.
IhtbromatiadcolknpiopaBcin derdbagiccadoe Ei@ﬂﬁpﬂ@ GrPOLASSHIent of

5 15%}%8@ ‘%‘ég%ta%é}ﬁ{ﬁ@ &5 9.11¥E%t sgﬁtgb% B HER %‘Eff‘ nt)qerg’%? %quth&r anh}zdrous

Intermediate chioro ropo oun WI'[ an amineint resence O
PRSI S, S@f&%ét&%@%ﬂp gﬂ@haté‘ isahiag die piste &%’é’rﬂf%%ﬁ"“h an
adisyletip.gametoylitrite; dpeoaBe-Wisech Rbsignifesyhipicdective grappaiick,252,2-
tﬁ@acﬁ‘&%’fﬁ %}{ﬁ%@@@é{ﬁﬁ@ﬁ‘é{w&%@ff@mweoy\f:@e%ggﬂ%?)ﬁégonde In those
P2006/068206 -26 protective gro |s cleaved metg
%té% BYHHEES Sl ORISR RIS SR R ASYRaF Sy lipryf group
10 @ﬁeﬁﬁ@@ﬁdsw eamnmwmb@amgzmgs irOrjdeimSyanhesfonat or

dnditioe, @8&?90&91%/&%%@1@@9%&@@@%@@@@%@ dAubstituted phenyl

Intermed ates cﬁflform alB can b btaln d or e thl:Jagt
can fs eetze \é Reroc W? 0SE § F and described in
ment of 5 interme ormu a lA'with a sw Ie bas

1§9¥ﬁétét§ SotvdhiWinaBr Miadgaes dodaitisiieny 1988idMh h%ﬁ?deﬁﬁflmmle
inttnedttiagoifeintelniedisdecaciad witth anopliod alip gudkaeyptatisigeagiebtonic

t r
15 trIﬂUOﬁ]L%C ae%};?c%g[r?gs %I}t%i 9&%20%55?9@? Q&?’rﬂg) gn% %ase (e.g. pyridine) in a
Bk éﬂtf’&ﬂ&@Fﬁo‘F@e lﬁtt@f&éeeté&gs ﬂ"é‘s%%ﬁ@tﬁ@ﬂyl group, preferably a
lovireibm etioyip i sopiopyhoneh g ktylethy]aﬂgﬂsnginﬁyk gratuped angl plotective group
ssignifies @ {8AVIRYoILRLD rﬁ B8 Refedidsopanidg. metanesulionair, ,y
fo

or chloride. Compounds of formuld IB where R3 signifies a phenyl 6r a
PIOKEHtREE: Hﬁenyl group can be synthesized by processes known to
those skilled in the art and described in literature (e.g. W.W.K.R.
0 Med&rsk shemereit anedksherpygoprerebhsyiowe disdgpep. preferably methyl
dntehyleRlates ifitfdrydrdadiare peaectetatbnseptionally. sebsiiitsegearbonyl. PG
pheavbgy Rﬂ&&@% peing 3o @@pa%ﬂ%@ﬁ%%b@e(gfgugopper(">

acetate) and bas g. pyridine) in a suitable solventlike, e.g

dichloromethane. Ra in scheme 2 i an alky}J group, preferably a lower
alkyl group, preferably methyl or eth%iﬁ—%—srgmfles hydrogen or a

echiye gqroups such as, e.gudert-Quto ycar@onyl PG S|gn|§| N o
prot [ctlv such-a&eg a Henzyl N S W
N\ No o 7N P

ﬂb Ha Rb Ra Hn Ha

H (R® = Boc) N 0
J(Re = H)

C
R Wg HS/C)m_(O gﬁ/o\m__(o
A m— R
NF N Ne'R NF N NRR® NZ N oH

A\, Vg ‘e

e

1B (R H) IA(R® = 1)

25 Compounds of the general formula IA and 1B can be also prepared according to

scheme 3 applying the methods described and mentioned for scheme 2. R* in scheme 3 is
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protective group. 20 Ra in scheme 2 is an alkyl group, preferably a lower
alkyl group, preferably methyl or ethyl. Rb signifies hydrogen or a
wpredeoivegroup such as, e.g. tert-butoxycarbonyl. PG signifieSiaepi666/068206
protective group such as, e.g. a benzyl 9tectlve group. Scheme 3 PGO
%\OHOIi\ORsio0i\O NNRbRaGN %bRaO NRe RaO H (Rb =

zﬁofﬁpd;l' QCZJ ngreféﬁﬁﬁ Q({v@r%ﬁ(g)gg %i*eng M&Bﬁ & Q}Nﬁlﬂ%x%tﬁes

H R3 Rb Re IB.(R3x H Compounds of the eral
1}3 RO A ARGIBTRS B ai)s%u%e%a?éd ce&)?’df a%'ﬁ%:w 8[?5@ gnifies a
RARIeHEh St asschsdeahd hﬁ-‘éﬁﬂ’(ﬁf@@féwsméme 2. Rain scheme 3 is
WO 2007/057329 PCT/EP2006/068206 -27 an alkyl group, preferably a
lower alkyl group, preferably methyl&hetiyi Rb signifies hydrogen or a
protective group such as, e.g. a tert-butoxycarbonyl group. PG signifies a

fito oup®uch as, e.g." &b ecti¥e group. Sche "o
\p ma“%eo O-N-N-8Ra N N.ORa PG g%ﬁﬁ%—(
(Rb = Boc) QR PRO10a00 RNNNR\LBZRNNORa%@G"PG"NI' 0-R

S RioRs'O\O
H (R® = Boc) Q R

a

2]

NR'R

:um

o \O
=

AN/

IZ/

o)

Iim

5\

N\ /4

Z,
=
:IT..I.
ml\)

IC(Ré= Clor Br) ID{R4=Clior Br)

Compounds of general formula I in which R* signifies a chlorine or bromine atom
can be prepared according to scheme 4. Optionally N,O protected (e.g. with a tert-
butoxycarbonyl protective group at the indole nitrogen (PG”) and a benzyl protective
group at the oxygen in position 5 (PG)) 7-aza-indole-2-carboxylates of formula H are
oxidized at the pyridine nitrogen to the N-oxide under appropriate oxidizing conditions,
such as e.g. meta-chloroperbenzoic acid in dichloromethane. The resulting intermediate
Q is then treated with a nucleophilic system, such as, e.g. ethyl chloroformate or benzoic
acid bromide in the presence of a suitable base like, e.g. hexamethyldisilazane in a
suitable solvent such as, e.g. tetrahydrofuran to furnish intermediate R. Intermediate R in
turn can be further transformed via intermediates S and T into compounds of the general
formula IC or ID by methods outlined before. R in scheme 4 is an alkyl group,
preferably a lower alkyl group, preferably methyl or ethyl. PG and PG” signify a
protective group, such as, e.g. a benzyl protective group for PG and, e.g. a tert-
butoxycarbonyl protective group as PG”,
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RANNNRRaR4INNNRRHRa 5IC(R4=ClorBr)ID(R4=Clor
Br) Compounds of general formula | in which R signifies a chlorine or

wromigrEzatom can be prepared according to scheme 4. Optiopedhtbhéds/ 068206

protected (e.g. with a tert- butoxycarbonyl,protective group at the indole
nitrogen (PG") and a benzyl protective group at the oxygen in position

5 (PGY fefnvdadelsve; %QM@%QB@W}H{?}JT areHRyidicec %G@ﬁnon can be

ridine nitrogen to he N-oxide under riate oxi
s e Rl RSB & sﬁré?arﬂgﬁﬁ%ﬁ?ée
Feseginied mmm@u@mnéﬁ&mwm a nucleophilic system, such
as, e.g. ethyl chloroformate or benzoic acid bromide in the presence of a

suitalretiiasoiikst, elg. dxpxasiethilidialezanecdiatadlwigu itehie ozl leitnsolH 3
@éﬁ&é%@ﬂ%&?@%@%&éﬂf&ﬁ%@ﬁ%ﬁ?&ﬂ%@dﬁ Pat%mb%%ﬁdma&g@ of H3

can be fU kra nsformed via intermediates S an T into compoun s of

8%8% PEIEPEPTP B MEABURS T beroPesRahrabpdimeradrome
(isyndr amyl@amyr qieglerbibisezstowmstualing dldpmpréfaistyendethyhta, age-related
@HYbP Syaaddrien, Sfﬂmf&’o%nm%(iﬁiﬁlﬁ Eféi&tp«:@g&%@egdﬁi&t aBeRAYh deficit

jprotec IV feup for P%l and, e 20 buto carbon}( rotective roup
P e S R g e o
Rﬁé%ﬁbﬁém%fw}ﬂ%ﬂdﬁr% ﬁt@&@néfﬁv@ﬁwc@ambrmwayesmon
addidicamenisdo rsi&lﬁlﬁ?ﬁ&ﬁﬂ%lﬁe@ﬁﬂi@fd&f@%ﬂd&@h@ﬁﬁ&@ﬁ? \WhiCBtBEE diseases
iRERRARICINE IR HIRUOROLEL 1ERERI S, IR DAY A onic
ate Wltht

expression dlsease§ asso ation o 5 receptors

T 1 S ﬁ@t?@%ﬂ“&ﬁ&%‘%@éﬁ%ﬁf‘éﬂ by modulation of
H3 receptors. Such diseases encompass, but are not limited to, obesity,
meta@o@i@@iﬁ@kéwpeﬁyﬁhmaeyéme‘dm@@&ms@i@e@s}ewimommﬁon of H3
rédEpRirsakhtisensBeeManiscageyrRiaied (Ramedysiunationemilding
039% pée ggggewj Jelo) e& e deficit.attention deficit hyperactivity

isorder, epilepsy, heur ic p:frluj m?fammatory pain, migraine, 10
Parkg,gonsdlsease Itlple scli:r03|s stroke, dizziness, schizophrenia,

depraLSiBH RIICHSHTRISASY SRATRLE RRTTRRSSH hebrARRORER REFgmPTising 2
a9arpolapbys é@@l@dﬂércuieeaéeanhnumnﬂglaéﬂtym@egt@wmfgwmuwdvant
airway responses, congestion, chronic obstructive pulmonary disease
and @astherintestinehdisordRess to compounds as defined above for use as

therapeutically active substances, particularly as therapeutic active substances for the
treatment and/or prevention of diseases which are associated with the modulation of H3

receptors.

In another embodiment, the invention relates to a method for the treatment and/or
prevention of diseases which are associated with the modulation of H3 receptors, which
method comprises administering a therapeutically active amount of a compound of
formula I to a human being or animal, A method for the treatment and/or prevention of

obesity is preferred.

The invention further relates to the use of compounds of formula I as defined
above for the treatment and/or prevention of diseases which are associated with the

modulation of H3 receptors.

In addition, the invention relates to the use of compounds of formula I as defined
above for the preparation of medicaments for the treatment and/or prevention of
diseases which are associated with the modulation of H3 receptors. The use of

compounds of formula I as defined above for the preparation of medicaments for the
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modulation of H3 15 receptors' relates to obesity, metabolic syndrome
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preferred. The invention therefore also rglates to pharmaceutical
compositions comprising a compound as defined above and a

PEARRACEHICH DracsrRIRRIECRHT ARdfer8djuvant. Further, the

invention relates to compounds as defined above for use as 20

therap&qﬂ&qﬂgl%gh/@ H&%@ﬁ%ﬁtigﬂ%@&@% @}?ctn%%@g%%\%%%ﬁﬁi of formula 1

substances for the treatment and/qr prevention of diseases are

T8 G MBRNARI T hGTGHRIRSH KPS tRecaREmenheafdtraraHingodfioRssity in a
theecmvehtionalelatestore methodnfowitheathipatmeritibinol an ppeventiarofvherein
HISapSRSYHNGH AfeRESaciated with the modulation of H3 receptors, which

25 method comprises administering a therapeutically active amount of a

Comﬁ?ﬂrlxdf&tfé{?%g%%%}}%@ 0'%%&8% B’Leé e"s’én"’%?}[’\}%k i%ﬁ?gt.hpodvifgg éhlf\eiet od for the
treatment and/or prevention of obesity Is preferred. The invention further
FEMBE PRI TS I BhaRstiRask P8AHI A s ubnREtsrapiNeh R s ises
doeatmetrtt@nd/On drenspationadl difeasesmbiol afe assgoiated withr diee R0

RN BT hERREPIP s 0GH QAN BRI PRARIAES IR LN URR f other
ompounds of formula | as defined aboyve faor the prepdration of | .
JFUER SRS (TP SRR CARRIE SR AOR thiesrie g fective

rglisb Satellodtthendmgidaldtidn, b HB ¢ oot hroitedive asb aticagapoulipksof
iRl asdalinedabavedepihrarmnaidionsskmedicanan sHor dha e
200%/(}5732 PgTI{EfP OO%/.O6§206 =29 treatment d/og revention of

meta QU0 O 1?0 Ty [t Combinations or associatons o he a ye %?nt%mzﬁrbe
obesity Is preferred. Furthermore, the present invention refates’to the use
SCATBBAPB EREPSFAGHIRAIACh ol ¢h siraiTaeRIrRIBTRIM@ERAment for the
treatment and prevention of obesity in a patient who is also receiving
treatientenitt Bplipasehibbiitoesndtpadioparyd whskhinrSdmtipasanhibiting
dnhiRiteh israisial: i isafbribenRreiared ARieate bR Arese LB and
‘frov%de agnethgddforéﬂg &geta ) ntgrr%??\géntlpn of o?e It %nd 2 esit
FRIAE 25 SSTARRS R e SRR et are RUPB ARV HaT AR
Igfretetind cmatiabpep bt pb uhidrabid iigtaniderlifel intbe nebiaeon or
larBociaien Y ip sharTRute all Rfferibieoameslnteh sy of compound
commonly referred to as panclicins. Panclicins are analogues of orlistat (Mutoh et al,
1994). The term “lipase inhibitor” refers also to polymer bound lipase inhibitors for
example described in International Patent Application WO 99/34786 (Geltex
Pharmaceuticals Inc.). These polymers are characterized in that they have been
substituted with one or more groups that inhibit lipases. The term “lipase inhibitor” also
comprises pharmaceutically acceptable salts of these compounds. The term “lipase
inhibitor” preferably refers to tetrahydrolipstatin. Administration of a therapeutically
effective amount of a compound according to formula I in combination or association

with a therapeutically effective amount of tetrahydrolipstatin is especially preferred.

Tetrahydrolipstatin (orlistat) is a known compound useful for the control or
prevention of obesity and hyperlipidemia. See, U.S. Patent No. 4,598,089, issued July I,
1986, which also discloses processes for making orlistat and U.S. Patent No. 6,004,996,
which discloses appropriate pharmaceutical compositions. Further suitable
pharmaceutical compositions are described for example in International Patent
Applications WO 00/09122 and WO 00/09123. Additional processes for the preparation
of orlistat are disclosed in European Patent Applications Publication Nos. 0 185 359, 0
189 577, (0 443 449, and 0 524 495.
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10 drugs for the treatment of obesity or eating disorders so that together
they give effective relief. Suitable other drugs include, but are not limited

wdaepanmesatic agents, lipase inhibitors, selective serotonin reugtaker2006/068206

inhibitors (SSRI) and agents that stimulatg metabolism of body fat.
Combinations or associations of the above agents may be encompassing

separaeaieaHe iR AlosinWaNeH s adBINIsEAtoR A2 FhBIERN ofiBASresent
iRBIOR el 16 fomPoUnds wNen s Fapable ol nbibiting. the agtion of
|5ases, or exal’npqe gastric and pancreatic |paseﬂsl. For 8% mple orlistat
dnpheigsiim aolidschpae it Osnphepi ML, SU8IDBgHeEpFtestobenzorex,
dnftihiter obtipases, drpsiatimis arptstel pradueti il aybEodgirpand
' i re I atj ipstatin, r linase,inhikitors
S S LR OBl it BRI

P iRmAhS AR fr8GUEe B ArR Y (Mtish BPaoreoday PR ternilusiosse
fininiditortydters aiaccth yalyphetdoonaddipastinhibitolsvigrh examptene, mazindol,

degciibed indnigrmgtianal £ ﬂ{@ﬂﬂaﬁﬁmg@g&%\/@@&%ﬁ%8ﬁé%@é%ephedrme,
Pharmaceuticals Inc.). These polymers are characterized in that they have
RSB RBR I 5B SP G RS DRSS TIPS ANELoRHReIaRHPe.
Piplesexintibiorbaiscibs eamphses \GHA HNAdUTRAll/SRIdE pradBusmb oft)
dhesaAgnpeuEs:t [be teFT) diRase30BHY tard preiatalbi rRIgrs d&eptable salts
&gﬁt{g&ydrolipstatin. Administration of a therapeutically effective amount of
a compound according to formula | in combination or association with a
therapeutically effective amount of tetrahydrolipstatin is especiall ]
prefeff‘&&". RStrAPR 8 Bl SEHAPESRIS S f?&%‘&&ﬁ%&%ﬁbﬁh@&ﬁ%@tﬂ}ﬁﬁ}fﬂﬁ@m'
control or 30 prevention of obesity and hyperlipidemia. See, U.S. Patent
No. £stgbiisglestueteignin reoseikg HGrPHIRE gisetedesprdipaken Yoth a
draliogndr istaegredhSnPatash Naiede0fQetina ikl shaslasg paroxetine and

i ' iti rther.suitable
: £%é,%§d%tlfﬁﬁ%%§§§§§iﬁg9§§pgﬁt¥18@i'nf t?xépe%f.

pharmaceutical com escribed for example in International

Patent .Applicati WO.00/09122 and. WO Q0/09123. Additi | L
oroc SR R A A TINS5 B RLATD S B OB Rgpisg ot imited

tPatEsivigplicatansnblidatoNBs260485 359, 0 189 577, 0 443 449,
and 0 524 495. WO 2007/057329 PCT/EP2006/068206 -30 Suitable
anorditticuag efitscofysmini edfdrinatiohiwifie anconnfound of 4mecpiesesatt for the

HRYERLRNANE G R0 BRLHRPIted AR R0 ATMNRERK AT PO With
amphetamine, ax%klne benzphetamijne, buPr?plon,_chl%r herntermine,.
cagaé)é)ﬁwiérég?:ected om the group consisting of a lipase inhibitor, an anorectic agent, a
selective serotonin reuptake inhibitor, and an agent that stimulates metabolism of body

fat, 1s also an object of the present invention.

The use of a compound of formula I in the manufaciture of a medicament for the
treatment and prevention of obesity in a patient who is also receiving treatment with a a
lipase inhibitor, preferably with tetrahydrolipstatin, is also an object of the present
invention.

It is a further preferred object to provide a method of treatment or prevention of
Type II diabetes (non-insulin dependent diabetes mellitus (NIDDM)) in a human which
comprises administration of a therapeutically effective amount of a compound according
to formula [ in combination or association with a therapeutically effective amount of a
lipase inhibitor, particularly, wherein the lipase inhibitor is tetrahydrolipstatin. Also an
object of the invention is the method as described above for the simultaneous, separate
or sequential administration of a compound according to formula I and a lipase

inhibitor, particularly tetrahydrolipstatin,
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cloforex, clominorex, clortermine, CP945598, cyclexedrine,
CYTO009-GhrQb, 5 dexfenfluramine, dextroamphetamine, diethylpropion,

woiptressethwoxidine, N- ethylamphetamine, fenbutrazate, fenflusamyieoos/oss206

fenisorex, fenproporex, fludorex, flumin £X, furfurylmethylamphetamine,
levamfetamine, levophacetoperane, mazindol, mefenorex,

met?ﬁf@@%%ﬁ&%r@f@ﬁ%@ﬂf&ﬁ@ﬁl?vﬂ@ﬁ%%ﬁﬁ BOfRSEMEREBNERNBEson of
en Imelraz me ne p er

R R T g v
cs’mpsvgacimsmmw(smhwaaaﬁ@qaléreq&eam ripnpeRtralot (egpPBTY according

tarfariB0B3G et ipbaon aceminadiaceaplablfspls ihgkeatediosamount of an
gfg BF{CI’IC agents are sibutramine, rimonabant and phentermine.

Swtaﬁtpé tlve serotonin reuptake inhibitors of use in combination with

a 15 com oungl of the present invention include: fluoxetine, fluvoxam.ine,
oot B S ATHG S DAL GAR LS SRERETY AR eiBn?
Quisbkeage hﬂ%ﬂhawggmu@éuﬁet@mhsmmbmﬂwas) el oekiglifarare (agandia),

d‘tmitﬁe e gmﬂbam@ama@ha@%iﬁt&m@&&@%bﬂmqﬁ@ Bta 3)

und off muI | in the facture ofame cament fo e 20
& ﬁ ur ass o enctl g gpl" 1zide (ré| \ﬁ(r)]tmD

trea prev ion ot ebﬁy ina ?lgm{l\a}vrﬁ sore
@mﬁe@eéﬁ@ﬁéeA%éibe@bﬁ#&ﬁxmegﬁéyﬁfbmﬁﬁa@%%a@@

m@lﬁmndar@;aamiecne;agemhaessjmwew@gemmeumaimmm antthe like
@meﬁ%mwmﬁ gtaRolism af n%ﬂgt%t M@'ﬁ%nﬁﬁ@%‘?i fae

(gresent invention. The use of a compou formula I in the manufacture

?’&‘ﬁf@&i&%ﬂﬁ@ﬁ%ﬁﬁ@%@ﬁ@gﬁn@r@%ﬁaw AEROYR bF & Bltpsifpg compounds
Jistiesdine. s WEDHYOERAR ghreatdietlikithsa a-Thassidusibithibpretenatis

Avith st ghiwdselipsiatinuis plseyamohiectfike present invention. Itis a

further preferred object to prowde a method of treatment or prevention of

Type ij diapets 0 %%%HQ?W&H(?B?Q% %%tﬁgﬁt%sd&%xj%‘éﬁ Qz\a'h %‘P)cﬁ'é a

human whic comprises a ministration of a therapeutlca y effective

SFHOREORE SRR ALSECRERHM G I SimadonR I ABMRANGA apcording to formula
lassbeigttompwitivaithefeqeutioa by effeCiivemindiubédd apeipase inhibitor,
particularly, wherein the lipase inhibitor is tetrahydrolipstatin. Also an

objecmi ke dnyeptigivismthermathath ?srg@&q&ilaﬁdfa&@vg don thedieaénem for the
taneo S,.separate al administrati f a compoun

B T R TR o2 eument

Wg@mgng@}%ﬁm agent is also an obJect of the present invention.

It is a further preferred object to provide a method of treatment or prevention of
dyslipidemias in a human which comprises administration of a therapeutically effective
amount of a compound according to formula I in combination or association with a

therapeutically effective amount of a lipid lowering agent.

The term “lipid lowering agent” refers to compounds selected from the group
consisting of 1) bile acid sequestrants such as cholestyramine (questran), colestipol
(colestid), and the like; 2) HMG-CoA reductase inhibitors such as atorvastatin (lipitor),
cerivastatin (baycol), fluvastatin (lescol), pravastatin (pravachol), simvastatin (zocor)
and the like; 3) cholesterol absorption inhibitors such as ezetimibe, and the like; 4)
CETP mhibitors such as torcetrapib, JTT 705, and the like; 5) PPAR@-agonists such as
beclofibrate, gemﬁbrozi] (lopid), fenofibrate (lipidil), bezafibrate (bezalip), and the like;
6) lipoprotein synthesis inhibitors such as niacin, and the like; and 7) niacin receptor

agonists such as nicotinic acid, and the like.
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comprises administration of a therapeuti all_y effective amount of a
compound according to formula | in combination or association with a

therappyticallyisttedtive amauhrkane mantsdiabatic aganisJhesde e
"antk-dlabetlc agent" refers to copéﬁounds selecteEd from the §roup

WBHSIEHRY Sr P BRKRY SYBRISR! EHBHLETHEGN AL B KRG grcording to formula
resibttesrevavaiy iiechndameikeo D) biuddevdeinguehnas metformin
(glucophage), and the like; 3) sulfonylureas such as glibenclamide,
glimePiridad afracyty glipididé foimedirbi) 4@ giybufides(®iaBata)lianddhefor the

t%@t*rﬁ%rﬂ %ﬂﬁ%i@@é’ﬁk‘f&?&%ﬁgﬁﬁéﬁﬂmrﬁ &%&ﬁf&?f)e i%%@&l@éﬂﬁn g treatment
), PPARaly agonists such as GW-2331, and the

randin), and the like; 5
W 361118% B RS ER A W0ATE! 24 A6 RIS RS TR RAR D431,
BMS-477118 (saxagliptin) or GSK23A and the like; 7) Glucokinase _
activatétd Stithearrisreehiieride MR arieg ohNGBaYgE2gP MYEipn of
lilppelitet;sBnain(Gl e osidasitthibitassisucliasmlbradarete thierapesedly effective

miglitg! 69Q’é@&p@@%'&‘é&%&ﬁé‘&%’f@%ﬂﬁh%&'ﬁ%ﬁ%ﬁ%ﬁ%} Lt%%&ﬁﬁa@@ﬁ% a

s described above for the simultaneous, separate or sequentia
ARSI P B PO AL SRR GBS FER 283 d a therapeutically
effective amount of an anti, diabetic agent. The use of a compound of
formuUiae i hedinhuRestonsl of e darhadiar ensr dovearadgerindefers to

qeyenias eictyrreitbaiahetesin adatitnlbwho)inalseEacaldogvaMIEyme
PSRRI A Al s LR AT
(pshisitleArRRCd HORRAPWIY SBBRIBAEES NilnfriuBiatBacmil (univasc),
fihenaipeniii¢atlyeesteniives ianpoilnhafigihompolipdldatacding todelptila hinik), and
{hemRinafian oK RRSACIAIRRML} Aradheiapaidicall eHeRMAAMALRGR

lipid lowering agent. The term "lipid |0wering agent™refers to compounds

TR UTRELFD B0 CRERE b S BIRE AL JE PR B G 0
whesigatytdinine qudsiraniia Sledtipol e cui Ebtidiemrdetiphial @) daMBLCBAR as
grAuGAse HMRIRIORSRHER AR RIGHVaataHD:OiRitekeneryvasiatl] (Rav:aln),
L
toprol-XL), nadolol (corgard), penbutolol (levatol), pindolol (visken), propranoclol
(inderal), timolol (blockadren) and the like; alpha/beta adrenergic blockers including
carvedilol (coreg), labetalol (normodyne), and the like; alpha-1 adrenergic blockers
including prazosin (minipress), doxazosin {cardura), terazosin (hytrin),
phenoxybenzamine {dibenzyline}, and the like; peripheral adrenergic-neuronal blockers
including guanadrel (hylorel), guanethidine (ismelin), reserpine (serpasil}, and the like;
alpha-2 adrenergic blockers including a-methyldopa (aldomet), clonidine (catapres),
guanabenz (wytensin), guanfacine (tenex), and the like; 4) Blood Vessel Dilators
(Vasodilators) including hydralazine (apresoline), minoxidil (lonitren), clonidine
(catapres), and the like; 5) Calcium Channel Blockers including amlodipine (norvasc),
felodipine (plendil), isradipine (dynacirc), nicardipine (cardine sr), nifedipine (procardia,
adalat), nisoldipine (sular), diltiazem (cardizem), verapamil (isoptil), and the like; 6)
Diuretics such as thiazides and thiazides-like agents, including hydrochlorothiazide
(hydrodiuril, microzide), chlorothiazide (diuril), chlorthalidone (hygroton), indapamide
(lozol), metolazone (mykrox), and the like; loop diuretics, such as bumetanide (bumex)
and furosemide (lasix), ethacrynic acid (edecrin), torsemide (demadex), and the like;

potassium-sparing diuretics including amiloride (midamor), triamterene (dyrenium),



CETP inhibitors such as torcetrapib, ITT 705, and the like; 5)

PPARa-agonists such as beclofibrate, gemfibrozil (lopid), fenofibrate
wdlmidilsegafibrate (bezalip), and the like; 6) lipoprotein synthesigricosioss206

inhibitors such as niacin, and the like; ang,7) niacin receptor agonists

such as nicotinic acid, and the like. WO 2007/057329
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group_consisting of 1) Angio tensm convertmg Enz%/me (ACE) Inhibitors
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tiogtro Ia@ﬂqnemﬂ);dmwfdmple(mmm:i, mestriffiemoexipnilalsmincastln g Sreatment
WRAIRA QR (GRRISHMS AiNaRI G SRR gatr@mﬂer f@lacehdraadolapril

(mavik), and the like; 2) Angiotensin 11 Receptor Antagonists including
candesartan (atacand), eprosartan (teveten), irbesartan (avapro),

Iosarxﬁ,ru@geae@a)ais‘skc@'%ﬁé% ﬁﬁémfovmﬁﬂm@% ARIDE ey
Adr iC Blockerﬁlﬁ%g eral or ent ) such as ta- adrener |c
SRR IS A2t SBRRG, BT SR BT REFoR R 505 ottt een
15 fe«erfbﬂ@)t tb%@@@ﬂ?@b@ébefté)e pmsemﬂon(@arml)amgwprbiﬁmmmésmwr (H3R)
AR anaai el (eregaishispenbutolol (levatol), pindolol (visken),
propranolol (inderal), timolol (blockadren) and the like; alpha/beta

adrengigic RIoskeRdneiding; Ay edli 8L 4P T Perla RRIRIOA QIR RdX?ﬁv}e

and the like; alpha-1 adrenerglc blockers including prazosin (m.inipress),
GEBRIYRSS E’ézf?&ﬂ’r‘ésa t&azosin (hytrin), 25 phenoxybenzamine

(dlbenzyllne) and the like; peripheral adrenergic-neuronal blockers

i dingassay RA g (R %ﬁaﬂnth““ﬁﬁf'ﬂfmﬂﬁle (ismelin), reserpine (serpasil),

and the like;
20 Saturation binding experiments were performed using HR3-CHO membranes

prepared as described in Takahashi, K, Tokita, S., Kotani, H. (2003) J. Pharmacol. Exp.
Therapeutics 307, 213-218.

An appropriate amount of membrane (60 to 80 g protein/well) was incubated

with increasing concentrations of 3H(R)0L~Methylhistamine di-hydrochloride (0.10 to 10

25 nM). Non specific binding was determined using a 200 fold excess of cold (R)ai-
Methylhistamine dihydrobromide (300 nM final concentration). The incubation was
carried out at room temperature (in deep-well plates shaking for three hours). The final
volume in each well was 250 ul. The incubation was followed by rapid filtration on GF/B
filters (pre-soaked with 100 p of 0.5% PEI in Tris 50 mM shaking at 200 rpm for two

30 hours). The filtration was made using a cell-harvester and the filter plates were then
washed five times with ice cold washing buffer containing 0.5 M NaCl. After harvesting,
the plates were dried at 55 °C for 60 min, then we added scintillation fluid (Microscint

40, 40 microl in each well} and the amount of radioactivity on the filter was determined



alpha-2 adrenergic blockers including a-methyldopa (aldomet), clonidine
(catapres), guanabenz (wytensin), guanfacine (tenex), and the like; 4)
wBlosmbymssel Dilators (Vasodilators) including hydralazine (apreachings/oss2os

minoxidil (lonitren), clonidine 30 (catapr Q,ﬂand the like; 5) Calcium
Channel Blockers including amlodipine ?rforvasc), felodipine (plendil),
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(lasix), ethacrynic acid (edecrin), torsemide (demadex), and the like;

5  potadsigifecsPa¢iigeiHeaties ANGhidiog BRI gridestRidamer W HRE R AN g
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ierah sRABREA Bdmigistration of a compound according to formula
| and a therapeutically effective amount of a anti-hypertensive agent. 10

The WaB%%QH&&%P&QJ@@&@H'E}?J R Q&%&E@a}a{%%%edapﬁcms .i&%%ﬁ%ms that

for the treatment and prevention of hypertensign In a patient who Is also

frserdiag habinentofith ki aMEhDpBHERIRAR agéh Y secdrtied Rela gitermine
15 IHhe pra$ena] mﬁbmimmsrﬁesmilféﬁ aboveslthéatahiponddsdfafetonl&hen g-
‘Rddfel Rhaimacstticallyp RceantRiple SIS RRSSESS YAMARAEo1 22, 3099-3108).
pharmacological properties. Specifically, it has been 15 found that the
compQun f the jpresent invention are goQd histamine 3 regeptor (H3R
ot SR e P R A 053'3.%% LS SR Rl ot

Brerr ke MeiR AR 1HELRMViRFSrirdly corfsstinkartrorkng 1§ BMding more
rasfayblytbf Abb (R Janiveth wHustedNinel. The following table shows measured values for

20 some selected compounds of the present invention.

Ki (nM)
Example 5 25.5
Example 13 28.9
Example 22 94

Demonstration of additional biclogical activities of the compounds of the present
invention may be accomplished through in vitro, ex vivo, and in vivo assays that are well
known in the art. For example, to demonstrate the efficacy of a pharmaceutical agent for

25 the treatment of obesity-related disorders such as diabetes, Syndrome X, or
atherosclerotic disease and related disorders such as hypertriglyceridemia and

hypercholesteremia, the following assays may be used.
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20 Saturation binding experiments were performed using HR3-CHO
membranes prepared as described in Takahashi, K, Tokita, S., Kotani, H.

wo(2@08) B harmacol. Exp. Therapeutics 307, 213-218. An appmuRPEiEs/068206

amount of membrane (60 to 80 g proteinjwell) was incubated with
increasing concentrations of 3H(R)a-Methylhistamine di-hydrochloride

(0.10utet 4094 25 m%hsmﬂgsgg@ﬁm@gg@mg determined using a 200 fold
excess of cold (R)a Methylhistamine dihydrobromide (500 nM final
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60 min, then we added scintillation fluid (Microscint 40, 40 microl in each

well)%ﬁ@‘?ﬁé%fn%?ﬁ?%@%%ﬁ%ﬁ}%& filter was determined WO
2007/057329 PCT/EP2006/068206 -34 in Packard top-counter after
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50 mM T 74 and 5 m an
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ted mpoundssivere aigigyaidedeediineodapetitiaaddinding experiments using
membrane of the human HR3-CHO cell line. An appropriate amount of

ProtevsB 4 RRRMRIRARIHIO0IBIRBANDNLEIRAMH at Kd, were
incubated for 1 hour at room temperature in 250 | final volume in 10

96-well platesin.n. a%aqqﬁ%ﬂéﬁ% %'”2 ds ggeéaﬁ &%%Mr@%@éd agd erouped

concentration = .. Non-specifi rmined usin

3R S ERETRER BRI IR ) DA SPB @Ay dosed once
dadmwﬁhndhwéreﬂ%ﬁembatwsn@erébméhmﬂamd theplicietbsn the following day.

FERMRRCS alrshamed-aRKiERjiion of [3H)-RAMH by more than 50%
were tested again to determine 15 IC5o0 in a serial dilution experiment.

Ki's were calculated from IC50 based on Cheng Piusoff equation (Cheng,

Y, Prosofh MFA9Y 3 Bioche TP Mra k4R 29:3488) acceptable salts and
esters can be used as medicaments, e.g. in the form of pharmaceutical preparations for
enteral, parenteral or topical administration. They can be administered, for example,
perorally, e.g. in the form of tablets, coated tablets, dragées, hard and soft gelatine
capsules, solutions, emulsions or suspensions, rectally, e.g. in the form of suppositeries,
parenterally, e.g. in the form of injection solutions or infusion solutions, or topically, e.g.

in the form of ointments, creams or oils.

The production of the pharmaceutical preparations can be effected in a manner
which will be familiar to any person skilled in the art by bringing the described
compounds of formula (I) and their pharmaceutically acceptable, into a galenical
administration form together with suitable, non-toxic, inert, therapeutically compatible

solid or liquid carrier materials and, if desired, usual pharmaceutical adjuvants.

Suitable carrier materials are not only inorganic carrier materials, but also organic
carrier materials. Thus, for example, lactose, corn starch or derivatives thereof, talc,
stearic acid or its salts can be used as carrier materials for tablets, coated tablets, dragées

and hard gelatine capsules. Suitable carrier materials for soft gelatine capsules are, for
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The compounds of the present invention exhibit K; values within the range
of about 1 nM to about 1000 nM, preferably of about 1 nM to about 100

wniyrestanore preferably of about 1 nM to about 30 nM. TheHohorvR®6/068206

table shows measured values for 20 some selected compounds of the
present invention. & (nM) Example 5 25.5 Example 13 28.9 Example 22
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in each particular case. For adult patients a daily dosage of about 1 mg to about 1000 mg
especially about 1 mg to about 100 mg, comes into consideration. Depending on the

dosage it is convenient to administer the daily dosage in several dosage units.

The pharmaceutical preparations conveniently contain about 0.1-300 mg,

preferably 0.5-100 mg, of a compound of formula (I).

The following examples serve to illustrate the present invention in more detail,

They are, however, not intended to limit its scope in any manner,

Examples

Example 1

Morpholin-4-vi-[5-{ 3-piperidin- | -vl-propoxv)- 1B -pvirolof 2.3-blpvridin-2-vi]-

methanone

To the suspension of 45 mg (0.13 mmol) 5-(3-piperidin-1-yl-propoxy)- 1H-
pyrroio[2,3-b]pyridine-2-carboxylic acid hydrochloride in 0.6 mi DMF, 53 mg (0.16
mmol) O-(benzotriazol-1-y1)-N,N,N'N'-tetramethyluronium tetrafluoroborate, 14 ml
(14 mg; 0.16 mmol) morpholine and 0.16 mi (0.12 g, 0.93 mmol) N,N-diisopropyl-

ethylamine were added. After 75 min. the reaction mixture was poured on saturated
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enteral, parenteral or topical administratign. They can be administered, for
example, perorally, e.g. in the form of tablets, coated tablets, dragees,
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) réé%@’%‘%k‘%ﬂe‘@é&%@@ow %ﬂﬂ%"&gat't%rﬂ%ﬁ%%?gotﬁf’mpounds of formula
(I and

eir pharmaceutlcally acceptable, into a galenical administration

rg d&@tp ﬂ.ﬁ] table, non-toxic, inert, therapeutically compatible
soli nqw frier materials and, if desired, usual pharmaceutical
adjuvants. 30 Suitable carrier materials are not only inorganic carrier

materials, but also organic carrierRig#RgdIaeFhys for example, lactose,
corn starch or derlvatlves thereof taIc stear|c aC|d or its salts can be

gelatlne capsules Swtable carrler materlals for soft gelatlne capsules are,
for Wi 2907510329 RBTAERZ 0060650 66n 36 ek sunpiy; veyelallll8-bi pyridine-

WAXES fRlS,AD gcﬁmamamgsta%deeglyetﬁaﬁtspgf@mmttw) 0BIYIRL), 0.4 ¢
actlv in redlentn carriers %$| ermeArr re%téred wh Iie caseo?,fsoft
B e o ol o SO
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carrier matenaig rsu posr ones are, fe%(am Feve %ﬁfglvgr?hardene
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aco%f'ﬁ’?a%) RyieoenAlR L AllS.dAYIL waesidiguig;parafiins, liquid fatty

ols, sterols, polyethylene glycols and 10 cellulose derivatives. Usual
EBB 2R rvatives, wetting and emulsifying agents, consistency-

Improving agents, flavour-improving agents, salts for varying the osmotic
pressure buffer substances solubilizers, colorants and masking agents
Pineridine ] -vlnronoxv)- IH-pyrrolo[2.3-b]pyridine-2-carboxylic acid ethyl ester

The suspension consistent of 0.20 g (0.71 mmol) 5-(3-chloro-propoxy)-1H-
pyrrolo[2,3-b]pyridine-2-carboxylic acid ethyl ester, 0.12 g (0.85 mmol) potassium
carbonate, 0.12 g (.71 mmol) potassium iodide and 84 ml (72 pg, 0.85 mmol)
piperidine was heated under reflux for 17 hours. After cooling down to room
temperature the reaction mixture was poured on water and was extracted three times
with ethyl acetate, The combined organic layers were washed with brine, dried over
magnesium sulfate, filtered and evaporated. The residue was flash-chromatographed on
silica gel with dichloromethane : methanol : ammonia (9: 1 : 0.1 v/v) as eluant to give
0.16 g (68%) of the desired compound as a light yvellow solid.

MS (ISP): 332.4 (M+H")



consideration as pharmaceutical adjuvants. 15 The dosage of the
compounds of formula (I) can vary within wide limits depending on the
walmmeassrsade controlled, the age and the individual condition sftherpakiapst2o6
and the mode of administration, and will;©f course, be fitted to the
individual requirements in each particular case. For adult patients a daily
Aosagepiaaml 1vine §8 AROUI 965182 8SPRAIANHRDDUAD SRIHO RROUL
&O&O%O%P@es Into consideration. Depending on the 20 dosage 1t IS
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eaohplés-$8ppeitintiubtratmthdipreskesth i vertion Iri2mdréwetail.5ohey (0.64 g)
s ag&é%rx%ﬁ BRI ; I@a&sﬁ&g@\o{j@m@%&?m@ RRA%TRARS %és%;éa{;@dgl%?der
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S BB GA o e A i B H T A B bentoxide to
gveUpiperld My nbepensirernbes pyliebidiposubjgsiiitine-2-carboxylic acid
hydrochloride in 0.6 ml DMF, 53 mg (0.16 mmol)
DY DR 0804 Zo( M-, N,N',N'-tetramethyluronium tetrafluoroborate, 14
ml (1.4 mg; 0.16 mmol) morpholine and 0.16 ml (0.12 g, 0.93 mmol)

N,N-diisopropyl- ethylamine were aggigg.pfter 75 min. the reaction
mixture was poured on saturated WO 2007/057329 PCT/EP2006/068206

0 P epys sodiugyhicarbanate solutionand was extrag EH{&@I@' Eethanon
. The combined organic 1ayers were washed wi
brin ried over magnesium sulfate . filtered and evaporated. The residue . ,.
T B I R T d b R Bhpricin-

was romat 5 ethane T et
ﬁ-ahﬁﬁa?ﬂay@g1@@0?1%&?&@&&}5&%%@@2@%gqiéé%t}r@pm@rai@saréb
[wpepbuachagva tighikimmsalictt M9 HPYrd%a. 2o ¢ dntermediates
a) 5-(3-Chloro-propoxy) 1H-pyrrolol2,3-blpyridine-2-carboxylic acid ethyl
eSferiche suspengie consistent of 0.5 g (2.4 mmol)
5-hydroxy-pyrrolo[2,3-b]pyridine- 10 1,2-dicarboxylic acid 1-tert-butyl ester

15 2-ethyl ester (as prepared in WO 0%9&)8%@93 049

[5-(3-Piperidin-1-vl-propoxy)- 1H-nvrrolo[ 2.3-blpyridin-2-vlI-pyvrrolidin- 1-yl-

methanone

The title compound was synthesized in analogy to example 1 from 5-(3-piperidin-
I-yl-propoxy)-1H-pyrrolo{2.3-blpyridine-2-carboxylic acid hydrochloride and
20 pyrrolidine to give the desired product as a colorless solid {70%).

MS (TIC): 357.1 (M+H")
Example 4

5-(3-Piperidin- 1-vl-propoxy) - 1H-pvrrolo[ 2 3-blpvyridine-2-carboxvlic acid 4-fluoro-
benzvlamide

25 The title compound was synthesized in analogy to example I from 3-(3-piperidin-
1-yl-propoxy)- 1H-pyrrolo[2,3-b] pyridine-2-carboxylic acid hydrochloride and 4-
fluorobenzylamine to give the desired product as light brown solid (55%).

MS (ISP): 411.2. (M+H")
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(2.6 mmol) potassium carbonate and 0.29 ml (0.46 g, 2.9 mmol)

1-bromo-3- chloropropane in 10 ml 2-butanone was heated under reflux
wdan@@smass. The reaction mixture was poured on 10% aqueBmsEP2006/068206

ammonium chloride solution and was Qx{(;@gted three times with ethyl

acetate. The combined organic layers were washed with brine, 15 dried

over magnesium sulfate, filtered anghguagiermted. The residue was flash-

chromatographed on silica gel with n- heptane ethyl acetate (1 : 1 v/v) as

: |diﬁ 1-vl- propoxy) 1H-pyrrolo[2,3-blpyridine-2-carboxylic acid

ethyl ester 20 The suspension consistent of 0.20 g (0.71 mmol)
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estelidint2-gl{P:8ponmal] poiaski{BB-baphaidaie, Dch?bg{Qatd, Died zotriazol-1-
PRsRINTNadide A0 A, B (47 10 Do, ekl RGN W as SRR

nder reflux for 17 hodrs. After cooling down to room temperafuré_the
JURRiGR Y %ﬂ?gwgg%guﬁe%ﬂm%wm aFRENd e ithey s
with ethyl acetate. The combined organic layers were washed with brine,
Midd EoeBddMEsRin sulfate, filtered and evaporated. The residue was
flash-chromatographed on silica gel with dichloromethane : methanol :
ammonia (9: 1:0.1 v/v) as eluant tingdvmedid@y (68%) of the desired
compound as a light yellow solid. MS (ISP): 332.4 (_M+H ) WO

23 G0 730Bv S RCTT AE B 26 BA 06,138 E). 3- b pyridine-2-carboxylic acid ethyl ester

5-(3-Piperidin-I-vl-propoxv)-1.H-pyrrolo[2,3-binyridine-2-carboxylic acid
hydr@@m@%@%{ ﬁﬁm ErROliQ) Qsﬁgd%@r% Qlkxam le%) lntermeéhate b), from
eridin- 0X yr| ne- car acid
SRR WP Tl B e s SHibric
E&&@Wecaﬂm@@ter hetpesivtiviedidktand wzasdilébm@dmg@erthefﬂ@xim p®fpct as

raRemRdaN dsirg under high vacuum over phosphorus pentoxide to
give 0.18 g (100%) of the compound as a light brown solid. MS (ISP):

. 210
%?ﬁeﬁﬂ?\%b[ I\6(%[E[laii(iipljz\ridin -l-yl-propoxv)-1H-pyrrolo[2 3-b]

iR Me A, The s comenund e SYIESIZRS I 20800 9

To the suspension of 0.19 g (0.6 mmol) 5-(3-pyrrolidin-1-yl-propoxy)-1H-
pyrrelo[2,3-blpyridine-2-carboxylic acid ethyl ester in 0.4 m! water, 0.4 ml methanol and
(.4 ml tetrahydrofuran was cooled to 0 °C and treated with 0.63 ml (0.63 mmol) of a IM
aqueous lithium hydroxide solution. After stirring for 5 hours at room temperature the
volatile components were evaporated at a rotary evaporator and the residue dried under
high vacuum over phosphorus pentoxide to give 0.18 g (100%) of the compound as a
Tight yellow solid (100%).

MS (TIC): 288.1 (M-H")
Example 6

Piperidin-1-vI-[ 5-(3-pvirohdin-1-vl-propoxy)-1H-pvrrolof 2.3-b]pyridin - 2-vl] -

methanone

The title compound was synthesized in analogy to example 1 from lithium 5-(3-

pyrrolidin-1-yl-propoxy)- IH-pyrrolo{2,3-b] pyridine-2-carboxylate, O-(benzotriazol-1-
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20

25

1-yl-propoxy)-IH-pyrrolo[2,3-b]pyridine-2-carboxylic acid hydrochloride and
piperidine to give the desired product as a light brown solid (75%). MS

wO(T0e) 033191 (M+H+) 15 Example 3 [5-(3-Piperidin-I-yl-propor)FiEr2006/068206

H-pvrrolo[2,3-bl,pyridin-2-yll -pyrrolidin- ;4| methanone The title
compound was synthesized in analogy to example | from 5-(3-piperidin-
Ay opoxydamenolRl 2aibiR yedim-sasbasyfipassiyskacilride and
0

RTINS R B N5 SRl S REA SR AR R SREA TS
ﬁéﬁ@ergm 1% Q oxy)-1H-pyrrolo[2,3-blpyridine-2-carboxylic acid

25 The title compound was synthesized in analogy
to example 1 from 5-(3-piperidin-

1-yl-propoxy)-1H-pyrrolo[2,3- b]pyn(ﬁﬁm@a?boxyllc acid hydrochloride
and 4- quorobenzyIamlne to give the desired product as Ilght brown solid

H@%@mpleS Morpholln -4-vI-[5- (3 pyrrolldln-
“I-yl-propoxy)-1H-py1rolo[2,3-blpyridin-2-yll- methanone The title

comﬁ%qﬂlzveaﬁ%@m%%% A AR KARMMM R 5-(3-

pyrrolidin-l-yl-propoxy)- -p rrolol2,3 car
RIABEHSot - BIaP N ] WYM@ ArBtRYIABIATF AR %Fos%ﬁafémmaml 1-
WWNW atettdhkthgllisopiopytetaflamivisotatgiyeytheidesieed pioduct as

0 " t
e ooy PO By ice S Caib e

ﬁ@é&f tegﬁ'E Ith mpound was synthesized in analogy to example 1,
intermediate’

5-(3-chloro-propoxy)-1H-pyrrolo[2,3-b]pyridine-2-carboxylic acid ethyl
ester, potassium carbonate, potass &ﬁc?e and pyrrolidine to give the

desired product as
5-(3-Pyrrolidin-1-vl-propoxy)- IH-pvrrolo[ 2. 3-bTpvwridine-2-carboxvlic acid 4-fluoro-

benzylamide

The title compound was synthesized in analogy to example 1 from lithium 5-(3-
pyrrolidin-1-yl-propoxy)- IH-pyrrolof2,3-b]lpyridine- 2-carboxylate, O-(benzotriazol-1-
yb-N,N,N',N'-tetramethyluronium tetrafluoroborate, 4-fluorobenzylamine and N,N-
diisopropylethylamine to give the desired product as a light yellow solid (29%).

MS (TIC): 397.0 (M+H™)
Example 9

{4,4-Difluoro-piperidin-I-yD)-{5-13-({2R.3R)-2.5-dimethvl-pvrrolidin- 1-yl)-propoxv] -
1H-pvirolo]2.3-blpvridin-2-vl-methanone

The title compound was synthesized in analogy to example 1, intermediate a), from
[5-(3-chloro-propoxy)- 1H-pyrrolo{ 2,3-b]pyridin-2-yl]-(4,4-difluoro-piperidin- 1-y1)~
methanone, (2R,5R)-(-)-trans-2,5-dimethylpyrrolidine (commercially available) and
potassium carbonate in acetonitrile to give 23 mg (6%) of the desired product as a light

vellow solid.

MS(TIC): 421.1 (M+H")
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light yellow solid (75%). 15 MS (TIC): 318.0 (M+H+) b) Lithium
5-(3-pyrrolidin-1-yl-propoxy)-1H-pyrrolo[2,3-b]pyridine-2-carboxylate To
wotber susmemsion of 0.19 g (0.6 mmol) 5-(3-pyrrolidin-1-yl-propexgyilensn6s206
pyrrolo[2,3-b]pyridine-2-carboxylic acid_egitpyl ester in 0.4 ml water, 0.4 ml
methanol and 0.4 ml tetrahydrofuran was cooled to 0 C and treated with
0.63 ml (0.63 mmol) of a IM 20 aqugeusditiaden hydroxide solution. After
stirring for 5 hours at room temperature the volatile components were

£\LROIAIRA aba okRYRYARIAIG AR (e FES £A4A%er Bighine 1-

vacuurm over pno
< L solid (100%). MS (TIC): 288.1 (M-H+) 25

Example 6 Piperidin-I-vl-[5-(3-pyrrolidin-1-

propdfyyia priwies|of2 3 B1§vriaimolyit benevkorarphd Jidebdpynigbmd.2-
daskeytherized ierapatgDysier exanpledlafean), XH W75 (S didin zotriazol-

1-y- rl, H-| - iding-2- late, Os iazoll
P e i sl O Dereatii.
difjuqerprperiditrmatadtfimR iR sotdn, (Bifetidind aHBN) R-N-
dlisspprppipidtyiytammnede gidedhaftiesiiec protuchgsiartight roywrgolielthe clear
B g bics et st g vas
ST b B8 R L NI B B B S B pfehgd three
tipaeh WiHivmte: @ doyitbldime, dried over magnesium sulfate, filtered and evaporated.

Ty kiR WA kE YAk IrblRidinawirkaraaxWates -@eﬂzsﬁ\;%[?@ﬂs 2 (95%)

Oﬁlzﬁlél&SyréN'-tetraoﬂngé%rgmu% F:[eggfgcli,loroborate, pyrrolidine and N,N 10
lIsopropy efﬁﬁgmlne to give%e d&ired product as a light yellow solid

]\%3% . MS (TIC): 343.0 (M+H+) Example 8 5-(3-Pyrrolidin-1 yl-propoxv)-
 piaict 222 bRydine-2-carboxylic acid 4-fluoro- benz vamide

b) 2-(4.4-Difluoro-piperidine- 1-carbonvl)-5-hvdroxv-pyrrolo] 2.3-blpvridine- 1-

carboxvlic acid tert-butyl ester

To the solution of 0.3 g (0.64 mmol) 5-benzyloxy-2-(4,4-difluoro-piperidine-1-
carbonyl)-pyrrolo[2,3-b]pyridine- I -carboxylic acid tert-butyl ester in 3 m! methanol and
4 ml ethyl acetate 45 mg palladium on activated charcoal (10%) was added and the
suspension was hydrogenated at 1.3 bar for 15 min. The suspension was filtered over
dicalite speed plus®(Aldrich), the filtercake was washed with ethyl acetate and methanol
and the filtrate evaporated. The residue was purified by flash column chromatography on
silica gel with ethyl acetate : n-heptane (2 : I} as eluant to give 0.19 g (78%) of the

desired compound as a colorless solid,
MS (TIC): 382.0 (M+H™)

¢) 5-(3-Chloro-propoxy)-2-{4.4-difluoro-piperidine- 1-carbonvl) -pvrrolo] 2.3-

blpyridine-1-carboxvlic acid tert-butvi ester

The title compound was synthesized in analogy to example 1, intermediate a), from
2-(4,4-difluoro-piperidine- 1 -carbonyl)-5-hydroxy-pyrrolo{ 2,3-b]pyridine- 1-carboxylic
acid tert-butyl ester, potassium carbonate and I-bromo-3-chloropropane in 2-butanone

to give the desired product as a colorless foam (63%).

MS (TIC): 458.2 (M+H™)



10

15

20

30

15 The title compound was synthesized in analogy to example | from
lithium 5-(3-

wmmsohidimzd -yl-propoxy)-1H-pyrrolo[2,3-b]pyridine-2-carboxylateT/EP2006/068206

O-(benzotriazol-I- yl)-N,N,N',N'-tetramethyluronium tetrafluoroborate,
4-fluorobenzylamine and N,N- diisopropylethylamine to give the desired
@roﬂwm@aa&gitbwe&owmwbﬁﬁﬁm MGG 3940 Atk 20 Foraeralg- 1-v)-
ﬁfolggluoro piperidin-l-yl)-{5-[3-((2R,5R)-2,5-dimethyl-pyrrolidin-I-

'>‘EpTO‘p‘O7(y| IH-pyrrolo [2,3-bl pyridin-2-vl I-methanone The title compound

as synthesi alogy to_example 1, mtermedlate a), from

e(go BPOOBZHO% W}%—I%%l%myﬁam)ﬁgﬂ? 4-difluoro-piperidine-1-
cqrhandiftyorwopih2deiiHyyiids-hethbogrie,acid tert-butyl ester in 15 ml
((%Rl&%ﬁt@t)ﬂﬁﬁ?é"ﬁfa% &Gl@@&@%%ﬁ@@%%@‘ﬁm@ﬁ ﬁﬁ@ﬁqglﬁl)fmﬂﬂuoroacetm

otassiu rbgnate in Ie to give %) of the, desire
R S e e Lo A 22 ML) e e o, e
@@w@g@gg@@ggg%@@yq,ﬁ@m@mm@pus IM sodium hydroxide solution was
Mm&y@yyﬂdéﬁudiﬂmamsemert@ttﬂeﬂreatbﬂﬁwﬂﬁﬁfami?o&bt@m&@liﬂﬁ;

c]onﬁ?i%%’xlh%%?éqa J[t %1 ﬂﬁéﬂk‘% g‘r% @13 %(6 %Jg?téns&! sulfate. filtered

5- enzy Oxy-pyrrolo xylic acid T-tert- ut ester

Rt%n@vga@ mg@l%was evaporated at a rotary
el@imm &ﬂ;lxthtetmwh’eﬂgduspmumrtetaaﬂfﬂt&mbmadmsﬁkd Rith (7-Beptamel hnd the
c%l%t-t@éﬂ%%9%@9@@%%%%&%@&&8&% PMFE, 84 ml (4.8 g, 37.4

mmol) N,N- diisopropylethylamine were added. After 40 min. stirring at
Iear solution was poured on saturated agueous
1\&) Iﬁfg@gﬁtﬁ[ utlon and was 10 extracted three times with ethyl
acetate The comblned organic layers were washed three times with
water and with brine, dried over magB¥iim Suifate, filtered and
evaporated The reS|due Was re- crystalllzed from dlchloromethane and

Solld MS (TIC) 472 OD(M-bIthTmiﬁtﬂ))vndm 2 vl} methanone
2-(4,4-Difluoro-piperidine-I-carbonyl)-5-hydroxv-pvrrolo[2,3-blpvridine-I-

carbepdigRAIEHRIGHM Wa8Si8lthesized in analogy to example 1, intermediate a), from
[5-(3-chloro-propoxy)- 1H-pyrrolo] 2,3-b]pyridin-2-ylj-(4,4-difluoro-piperidin-1-yi)-

methanone, (R)-2-methyl-pyrrolidine hydrochloride (commercially available) and
potassium carbonate in acetonitrile to give the desired product as a light brown solid
(53%).

MS (TIC): 4072 (M+H")
Example 11

{(4.4-Difluoro-piperidin-1-vD) - {5-[3-((S)-2-methvi-pyrrolidin-1-vh)-propoxv] - 1 H-
pvrrolor 2.3-b]pyridin-2-vll-methanone

The title compound was synthesized in analogy to example 1, intermediate a), from
[5-(3-chloro-propoxy)-1H-pyrrolo{2,3-b]pyridin-2-yl]-(4,4-difluoro-piperidin-1-yl)~
methanone, (S)-2-methyl-pyrrolidine hydrochloride (commercially available) and

potassinm carbonate in acetonitrile to give the desired product as a colorless solid (57%).

MS (TIC): 407.2 (M+H")
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To the solution of 0.3 g (0.64 mmol)

5-benzyloxy-2-(4,4-difluoro-piperidine-1- carbonyl)-pyrrolo[2,3-b]pyridine-
wdlzeerhbsmagec acid tert-butyl ester in 3 ml methanol and 4 ml eplayl/pesied@cs206
45 mg palladium on activated charcoal “(;_1 %) was added and the 20
suspension was hydrogenated at 1.3 bar for 15 min. The suspension was
filtered over dicalite speed plus(r)(@gﬂﬁm, {he filtercake was washed with
ethyl acetate and methanol and the filtrate evaporated The residue was

n-neptane (2 . Iy as eluant 1o gl e 0I5 (7895) of
methananeess solid. 25 MS (TIC): 382.0 (M+H+) 0)

5-(3-Chloro-propoxy)-2-(4,4-difluoro-piperidine-l-carbonyl)-pvrrolo[2,3- bi
pyridifiee sehrtxpid déig (erbom dsied Fepclilr epyhpinanidivas yloxy)-2-

@uatbﬁsmdmml@gy ggae&w[mbabqpmﬁam&@aéﬂﬁkyﬁ@mm tert-butyl ester in 2
@%%Hﬁg% IRSIHUOB o GBOIN G Y AP YRUE A PIRYHTNE 6 8 mmon)

car aCI tert- Ut Ies er, potassium carbonate

tiifﬂifsrﬁacsﬂemef’oa}%ep%in@%i}taﬁa Ny ghas dhid g SibedptbERREp dgraperature
thelerlessdoam ¢GRS (Tl Gk %ﬁiﬂe(%tﬂaamaﬁaw@emza on silica gel

»%@1“%?]%999!9@@396111&%&91)01 ammonla (9:1:0.1v/v) as eluant to give 0,1 g (83%)
J‘g })3 Ek%%%)srggjropoxv )-1H- pyr oIo 2,3- yrldln 2 -ylI-(4,4-difluoro-pjperidin-T

ﬂ@ﬂ%@‘gﬁu%ﬂ 8F isi%sﬁ 8 mm.ol)

-(3-chloro- ﬁz (4,4-difluoro- plperldlne |-
5@89;)365 b]pyridine- 1-carboxylic acid tert-butyl ester in 15 ml
5 dlchloromethane was cooled down to O C, then 4.2 ml (6.3 g, 55.5
mmol) trifluoroacetic acid was addectrandititescooling bath was removed.
After 1.5 hours the solution was cooled again down to 0 C and 60 ml of
an) a8 BeersckV SogivrpHvldrexide seluion wasiortdesh siemhie Thearboxvlic acid

solution was extracted three tlme? Wl%}ﬂgli:hlglomethane the combined

organic Iayers were washed with er magnesium sulfate,
f"ter%dp nd 50 ml n heptane, Was dded. The dichloro thane was e
evap a?oé%?ﬁ 3’\?558?5118% PR G ﬂ&ﬁeﬁ‘iﬁ% iate a), from

Fileeraol exitversheld it mndipen & ahichthexditadisb s -solicb (0ydestrr y8Meymediate
@R ARSI GRNAGUNIN! NS inetB IR Wi Eaete Ak, morpholine

and N,N-ditsopropylethylamine in DMF to give the desired product as colorless foam
(70%).

MS (TIC): 438.1 (M+H")

b) S-Hydroxy-2-(morpholine-4-carbonvl-pyrrolof 2.3-blpyridine- 1 -carboxvlic acid tert-
butyl ester

The title compound was synthesized in analogy to example 9, intermediate b),
through hydrogenation of 5-benzyloxy-2-(morpholine-4-carbonyl)-pyrrolo[2,3-
b]pyridine-I-carboxylic acid tert-butyl ester to give the desired product as a colorless
foam (91%).

MS (TIC): 247.8. (M+H")

¢) 5-(1-Cyclopropyl-piperidin-4-vloxy)-2-(morpholine-4-carbonvl)-pvrrolo[ 2,3-

blpvyridine-1-carboxvlic acid tert-butvi ester

To the solution of 73 mg (0.5 mmol) N-cyclopropyl-4-piperidinol in 2 ml
tetrahydrofuran, 0.15 g (0.43 mmol) 5-hydroxy-2-(morpholine-4-carbonyl)-pyrrolo[2,3-



10

15

20

25

30

15
(4,4-Difluoro-piperidin-I-yl)-{5-[3-((R)-2-methyl-pyrrolidin-I-yl)-propoxvl-IH-

wWOWioks228-b]pwidin-2-yl }-methanone The title compound Was T/EP2006/068206

synthesized in analogy to example 1, intggmediate a), from
[5-(3-chloro-propoxy)-IH-pyrrolo[2,3-b]pyridin-2-yl]-(4,4-difluoro-piperidin-1
bYpyriBaiBanongekRic2aeibyrgiQlidipeydrechlarisiedeanMmerHiayiphosphine

availaple) and 20 potassium carbonate.j etonitrile to aiye the desired
B G B s o Ty e s el fifggron
apicyloiidovyspeditin and b esoaltisg-soiweemnstpyerbiitirl ibpwss poxopm
tebpe2Enp 1DHe] 2oBritlp Wid iev oyt thalten fefilect HiaIeompond svdshed on
' ' to le 4. intermedi T
%@é@%ﬁ%ﬁgéﬁr}%ﬁgg e siﬁ%‘g)%ﬁf% 3[})%‘: ya?rsl (ifr{l}%%)ho 902 0.16 ¢ (81%) the
R{RdReifta R ioRe @ Y-y1)- methanone, (S)-2-methyl-pyrrolidine
hydrochloride (commercially available) and potassium carbonate in
MBI iotgiverthe desired product as a colorless solid (57%). 30 MS
(TIC): 407.2 (M+H+) WO 2007/057329 PCT/EP2006/068206 -43
Example 12 [5-(1-Cyclopropyl-pipdiidimnilevi8xy)-1H-pyrrolo[2,3-b1
pvridin-2-vll -morpholin-4-y1- methanone The solution of 0.16 g (0.34
Enm@!at]&ﬁ_(ﬁa@z‘sl@ﬂg@ﬁwf)p ip?ﬂfl#i5—'2(41:'334@81‘)5%\_/5Dif)eridéﬂ—éi—lyloxv)aIH—iﬁgrroIIO[Z 3-
morpholine-4-carbonyl)-pyrrolo[2.3-b]pyridine-I-carboxylic acid tert-buty
esterin 2 mi dichlorometha%%%%%%@g% C and treated with
0.52 ml (0.8 g, 6.8 mmol) trifluoroacetic acid. The cooling bath was .
removat WtFARET HOIRS PRI Hh JerarireY ifeSemnlir walrmediate a), from
e(aperptepyiupaptinel e diddexywasHlgshirolrbhiatd graplned Doashiceyhehawdth
M@%@fﬁ@?ﬁ&@-‘%éﬁﬂﬁiﬂ%@l~319§?1}U?@,N§\(‘%i1‘1t69a¥n\é%)y?c§&lﬁ@ﬁtt@?rgﬂ{?oﬁb%orate,
{;4@ 00)010 of the desired %qmpdoun%%ﬁﬁﬁalorless o%d] MSéI&% 37151MF
VRS _'1_]) Irr?t%]]prﬁreﬁgﬁ%??g%?c Oride an . USopropy. et yiamiin ) in to
SVBENIRINgDPEBIEs reciiadBe solidoAt o[ 2,3-bl pyridine-
1-carboxylic acid tert-butyl
MS (TIC): 407.2 (M+H™)

Intermediates

a) 5-(1-Isopropyvl-piperidin-4-vioxy)-pvrrolo2.3-blpyridine- 1,2-dicarboxylic acid 1-tert-

butyl ester 2-ethvi ester

To the turbid solution of 0.2 g (0.65 mmol) 5-hydroxy-pyrrolof2,3-blpyridine-1,2-
dicarboxylic acid 1-tert-butyl ester 2-ethyl ester (as prepared in WO 05/000849) and 1-
isopropyl-piperidin-4-ol (commercially available} in 6 ml tetrahydrofuran, 0.26 g (1.3
mmeol) tributylphosphine were added and the mixture was cooled to (0 °C. Within 60
min. 32.9 mg (1.3 mmol) 1,1'-(azodicarbonyl)dipiperidine were added under stirring and
the reaction was allowed to reach room temperature. After 19 hours the brown
suspension was filtered and evaporated. The residue was stirred in tert butyl methyl ether,
filtered and the clear filtrate was evaporated and flash-chromatographed on silica gel
with dichloromethane : methanol : ammonia (9:1:0.1 v/v) to give 60 mg (21%) of the

product as a yellow oil.

MS (TIC): 432.2 (M+H")



10

15

20

25

reqyctsa riaperiommy

15 The title compound was synthesized in analogy to example 9,
intermediate a), from 5-benzyloxy-pyrrolo[2,3-b]pyridine-l,2-dicarboxylic

woamieh bderisbutyl ester (intermediate G), PCT/EP2066/068206

O-(benzotriazol-l-yl)-N,N,N',N'-tetrame_t%lgronium tetrafluoroborate,
morpholine and N,N-diisopropylethylamine in DMF to give the desired
18000)- 120 M d192) 3 iMisE b oxvlic acid
h5-é—|vd}§?x -2-(morpholine-4-carbonyl)-pyrrolo[2,3-blpyridine-1-carboxylic
¥ onde . . .
=ptityl ester The title compound was synthesized in analogy to

example 9, intermediate%:@, through hydrogenation of
5-beﬁgﬂé%ﬂ§9@ﬁ%% -A0CRBERYY -yt ORS D! Aperidin-4-yloxy)-pyrrolo[2.3-
Wpynidive - 2aibaoyliylacidite tteutestesto geehtfledesined Jnddiickasia treated
\995 iplﬂgﬁﬁpf%ﬁbég&%édyﬁgé{ﬁbr%gcﬁ z(Mi;'] é??"l)eﬁ)drfor I% houlrs undexl‘ rezﬁiéx. The

-(1-Cyclopropyl-piperidin-4-yloxy)-2-(morpholine-4-carbonyl)-pyrrolo[2, 3-
R e R R R
WOdBIRiER Yaquayaltpeoisyi-A2d s8Rt of i pre disat ab pdrefirafpai8hach was pure
oagHisraherbytdie) watone fahelire-drgreyl)-pyrrolo[2,3 WO
2007/057329 PCT/EP2006/068206 -44 b]pyridine-1-carboxylic acid
Vest-prtyl ester andipy 14 g (0.52 mmol) triphenylphosphine were added
and the suspension cooled to 0 C. Then, 0.12 g (0.52 mmol) diisopropy!
azodicarboxylate was added and ttﬁ I‘eSLytiﬂg solution stirred for 20 hours

Al DIE .

at room temperature. The solvent was é)vaporated and the residue

lash-chromatographed on 5 silica gel wijth ethyl acetate ; metbhano,l 9; 1‘4
vl [LVA !..".‘... = SASAY fo) AL b3 L1 g LA WAL oY
flieR): EpraMdd") Example 13
(4,4-Difluoro-piperidin-I-yl)-[5-(l-isopropyl-piperidin-4-yloxy) IH-pyrrolof2,3-
10 bipysdine2othpoethbranrenthaitite eompriggdovaampliidefizathiftiate a), from

55%??@%%2@3&%?&# b i 2 St
PSR HIBHELO BRSO )T R NN G B RRBICFPRAF T roborate,
4dtraftobeabdraténe and N N-diisopropylethylamine (7 eq.) in DMF to give the desired

product as a light vellow solid (37%),

MS(TIC): 411.2 (M+H™)
Example 15

F5-( 1-Isopropvi-piperidin-4-vloxy)- {H-pvrrolo]2.3-bIpyridin-2-vi]-piperidin- 1-vl-

methanone

The title compound was synthesized in analogy to example 9, intermediate a), from
5-(1-1sopropyl-piperidin-4-vioxy)- 1H-pyrrolof 2,3-b]pyridine-2-carboxylic acid
hydrochloride, O-(benzotriazol-1-y1)-N,N,N',N'-tetramethyluronium tetrafluoroborate,
piperidine and N,N-ditsopropylethylamine (7 eq.) in DMF to give the desired product as
a light brown foam (51%).

MS (TIC): 371.1 (M+H™)
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4,4-difluoropiperidine hydrochloride and N,N-diisopropylethylamine (5 eq.)
in DMF to 15 give the desired product as an off-white solid (44%). MS

wo(TE)3792 (M+H') Intermediates a) PCT/EP2006/068206

5-(1-1sopropvl-piperidin-4-yloxy)- pyrrolo[gﬁi’a blpyridine-1,2-dicarboxylic acid
1-tert- butyl ester 2-eth ly ester 20 To the turbid solution of 0.2 g (0.65
mmol) 5-hydroxy-pyrrolo[2,3-b]pyrigingnbid-jdicarboxylic acid I-tert-butyl
ester 2- ethyl ester (as prepared |n WO 5/000849) and 1-
'rruyp osp '-' an

| 8PP 5! hé{%r HERR: 4-v)-
WO C. Within 60 min. 32.9 mg (1.3 mmol)

l,I'-(azodicarbonyl)dipiperidine were added under stirring and 25 the
reactid Ve o thwasei fovirod i pedlagetofrempietib i etedirsom , from
(3Lr§@§ﬂ§dﬁpptrﬂftﬁnenlaglaﬂgﬂd¥awh aﬁaﬂz@em&,&r@u&:w&sﬁmﬂdaotart

the teyed and the ¢ trate was. evapo
B D B e R A S -
‘%ﬁﬁi‘rﬁ‘?&ﬂté{f@"‘iﬂﬁﬁ @Rﬁ%@%@éﬁfnmm}%r e Hratietons opyletisiagiine (7
€80 MM 432 .th¢Madit)dio A0D AL YIRSVREAIERZBN6/068206 -45 b)
5-(1-1sopropyl-piperidin-4-yloxy)-1H-pvrrolo[2,3-blpyridine-2-carbox
M-ERnrrolof2. B¢bli2wtdine-2-carbonffic acid hydrochloride The solution of
0.24 g (0.56 mmol) 5-(1-isopropyl-piperidin-4-yloxy)-pyirolo[2,3-
b]pyridine-1,2-dicarboxylic acid 1-test:l %yé gster 2-ethyl ester in 1.2 ml
dioxan is treated 5 with 0.56 ml concentrated hydrochloric acid and stirred

f,DorI'L§ hours L[rnder rgﬂu% ‘[he Vﬂ!fttﬂe c%%ﬁg ts were.re oved laémdw I

1din-2-vil-D

@?1@@%%) of the product as a brown foam whrch was pure enough for
the next step without further purification. MS (TIC): 302.2 (M-H) 10
Exarfipletitie Sompound was synthesized in analogy to example 9, intermediate a), from

I{t%llﬁﬂpm@w@t!i@@f%é}%ﬂ{@)ﬁlhlﬂ Hﬁt@%ﬁeﬁtﬁﬁ@p&%ﬁﬂtﬁ@wﬂtﬁ&r@@
fluoro-henz de T e trtle compouln ﬁsl\swtﬁesrzed ina alog,;x

bi;z % ats,t qu% r1azol-1-yl)- tetramethyluronom

tetraﬂuoroborate pyrrohdme and N .N-diisopropylethylamine in DMF to give the desired

product as a light yellow solid (33%).

D—

MS (TIC): 357.2 (M+H")
{ntermediate

Lithinm 1-tert-butoxvcarbonvl-5-( 1-isomoovl-piperidin-él-vlox‘\r)- IH-pvrrolo[2,.3-

blpvridine-2-carboxvlaie

The title compound was synthesized in analogy to example 5, intermediate b}, from
5-(1-isopropyl-piperidin-4-yloxy)-pyrrolof2,3-b] pyridine- 1,2-dicarboxylic acid 1-tert-
butyl ester 2-ethyl ester (example 13, intermediate a)) and lithium hydroxide in water,

methanol and tetrahydrofuran, to give the compound as a yellow solid (>100%).

MS (ISP): 404.4 (M+H™)



5-(1-isopropyl-piperidin-4-yloxy)-1H-pyrrolo[2,3-b]pyridine-2-carboxylic
acid 1.5 hydrochloride, O-(benzotriazol-I-yl)-N,N,N',N'-tetramethyluronium

wdetaflesraborate, 4-fluorobenzylamine and N,N-diisopropyledwiapphigddsszoc
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eg.) in DMF to give the desired produc_tg.?_a light yellow solid (37%). MS

(TIC): 411.2 (M+H+) Example 15 20

[5-(1-Isopropyl-piperidin-4-yloxy)-1IEl,-(Mﬁng[§,3-b|pyridin-2-y||-piperidin-|—y

I- methanone The title compound was synthesized in analogy to example

s-o"'_ —,- -[5-(1-isopropyl-piperidin-4-yloxy)- 1-methanesulfonyl-
-(L-1SOPropyI-pIPETIaM-4-yI0XY)-TH-PYTTOI0[ 2, 3-0]PyTTdImne-2=Car 0O0XYITC dCrd

Hy et SERISHe e ORBERB oG 8REIRING N' N'-tetramethyluronium

tetrafluoroborate, 25 piperidine and N,N-diisopropylethylamine (7 eq.) in

DMF ¥begiveptnsidesiféelpotubmam odlightHrtdwo foanp¢sd) | WS (54Q)isopropyl-

@5&&}%@&%@#%%%5@"@290ﬁﬁﬁ@ﬁ%@?&%ﬁ%@gé@éﬁw 18)L6hd 30 mg
Ad-Isopropd-piperidin-4-yloxy)-1H-pvrrolo[2, 3- ridin; 2-

O s R ) R S Dy s neated o

7691%39 f@@;@%ﬂggg)mgmt@@'pg Tgmmol) methanesulfonyl chloride were

dddisbprbayl-pihetidinedtivioxy)hliwkpreriototd Arhipyedinetdcarqpieaditl water

M&%%BE}?&{%@W&@M%{H Qé?a@.)’lhc combineﬁ l?é‘?a ic layers were

O-(benzotriazol-I-yl)-N,N,N’,N'- tetramethyluronium tetra oborate,

o AN BiISS oS ettey ErReRES e SeDiiered gRrbarworated. The
whediretbdret vetsas afjasl lbyselieci7 0 1SN 8B ¢éMwiHJidiloromethane :
RXRIHIE: b dRskda 8P PIORYI-PIRPHINGA MR UbBWTAIR product as a light brown

23,3-b|pyridin-2-yl|-pyrro|idin- l-yl_ methanone The title compound was
syrrﬁhesized in analogy to example 9, intermediate a), from lithium

1 -tert-butoxycarbonyl-5-(1-isopropyl-piperidin-4-yloxy)-IH-pyrrolo[2,3 15
Mipitwetdcatbbiiiate,
O-(benzotriazol-1-yl)-N,N,N',N'-tetramethyluronium tetrafluoroborate,
pyrrolidine and N,N-diisopropylethyfaasipdeid®OMF to give the desired

(4.4-Difluoro-piperidin-1-vD) - {1-methanesulfonvl-5-[ 3-((S)-2-methvl-pyrrolidin- 1-vi)-
propoxy|-1H-pvrrolof2.3-b1pvridin-2-vil-methanone

The title compound was synthesized in analogy to example 18 from (4,4-difluoro-
piperidin-1-y1)-{5-[3-((S)-2-methyl-pyrrolidin- 1-yl)-propoxy] - IH-pyrrolo[2,3-
b]pyridin-2-yl}-methanone (example 11), sodium hydride and methanesulfonyl chloride,
to give the desired product as a light yellow oil (52%).

MS (TIC): 485.3 (M+H")
Example 20

(4.4-Difluoro-piperidin- 1-v1)-{1-methanesulfonyl-5-] 3-((R)-2-methvl-pvrrolidin-1-vl}-

propoxyl-1H-pyrrole{2.3-blpvridin-2-vl}-methanone

The title compound was synthesized in analogy to example 18 from (4,4-difluoro-
piperidin-1-yl}- {5-[3-((R)-2-methyl-pyrrolidin- 1-yl)-propoxy]- 1H-pyrrolo[ 2,3-
b]pyridin-2-yl}-methanone (example 10)), sodium hydride and methanesulfonyl
chloride, to give the desired product as a light yellow oil (33%),

MS (TIC): 485.3 (M+H")
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product as a light yellow solid (33%). MS (TIC): 357.2 (M+H+)

Intermediate 20 Lithium
wolztertgbramxvcarbonvl-5-(1-isopropyl-piperidin-4-ylo -IH-pyrrolpZ;a:epos/068206
pyridin e-2-carboxylate The title compo_u%i_was synthesized in analogy to

example 5, intermediate b), from
5-(1-isopropyl-piperidin-4-yloxy)-pyg,g,l19[31§2l;]pyridine-1,2-dicarboxylic
acid 1-tert- butyl ester 2-ethyl ester (example 13, intermediate a)) and

(4,4-Difluoro-piperidin-I-yl)-[5-(1-isopropyl-piperidin-4-vloxy)-1-methanesulf
Btttk gopnsis D e b aypiiridired pllannlethaieonaThle $8dpundiba-diftias-
;ggﬁlﬁimm?))lcﬂséle@itbd@i@mjipgzrwﬁdhmg@%}ifla@prwybié[zg-b} pyridinmféil]—

| -4-yloxy)-1H:pyrrolol2 3-b].pyridin=2-yl]-methanone (example
e R R Rayme
%T@W’V\gé?‘r@dfé]&ttﬁhmv@lfﬁgﬁé'resulting solution 53 tl (77 mg, 0.67
mmol) methanesulfonyl chloride were added. After 1.5 h the heating bath
MBS FEMotE3eAdtHE solution was poured on water and was extracted
three times with ethyl acetate. The combined organic layers were 10
washed with water and brine, driedEygipiea@gnesium sulfate, filtered and
evaporated. The crude product was purified by flash-chromatography on

hengsprastnanel i rid g
ﬁ%t rown foam. MS (TIC): 485.2
3 94 FDifttoro-piperidin- |-yl)-

{I-methanesulfonyl-5-[3-((S)-2-methyl-pyrrolidin- |-yl)-- )
propSRYIHHCSPIIIGES 3 BlisyRBHesEAf MARANGH & Trmile LY FigUAdhwiuoro-
syatiiesized) il a0blogptopekaipatie h84rd ok AEHiftuocdo] 2,3-b] pyridin-2-y1]-
&Mﬂiﬁé{é&&ﬁ%@l@?k@diﬂﬁ%&%&%@QZ%%%B&BE%ML;@J‘&RW&%Q%&&

20 ridin-2-yll-methan o xample 11), sodium hydride and
R R e 1545
MS(TIC): 449.2 (M+H")

Example 23

[1-Cyclopropylmethvl-5-( 1-isopropyl-piperidin-4-vioxv)- 1H-pyrrolo[2.3-blpvridin-2-

vil-(4.4-difluoro-piperidin- 1-vl)-methanone

The title compound was synthesized in analogy to example 18 from (4,4-difluoro-
piperidin-1-yl)-[5-(1-isopropyl-piperidin-4-yloxy)- 1H-pyrrolo[2,3-b]pyridin-2-yl}-
methanone (example 13), sodium hydride and cyclopropyimethyl bromide, to give the
desired product as a light brown oil (51%).

MS(TIC): 461.1 (M+H™)
Example 24

[2-(4.A-Difluoro-piperidine- 1-carbonvl}-5-( 1-isopropvl-piperidin-4-vlioxy)-pyrrolo[2.3-

blpyridin- 1-vll-acetonitrile

The title compound was synthesized in analogy to example 18 from (4,4-difluoro-

piperidin-1-yl)-[5-(1-isopropyl-piperidin-4-yloxy)- 1H-pyrrolo[2,3-b]pyridin-2-vi] -



1

15

20

25

30

to give the desired product as a light yellow oil (52%). MS (TIC): 485.3
(M+H") Example 20 (4,4-Difluoro-piperidin-l-yl)-{

wdl2medsasesulfonvl-5-[3-((R)-2-methyl-pyrrolidin-I-vl)- 25 PCT/EP2006/068206

propoxyl-IH-pyrrolo[2,3-blpyridin-2-yll-mefhianone The title compound was
synthesized in analogy to example 18 from (4,4-difluoro- piperidin- 1-yl)-

AR 2c0a 031l AT IHROIIAR: (0 give the desired
[qué(ﬁ asa g}’tﬂe f?lno e(é? mple 10)), sodium. hydride and
orl

anesu ive the desired product as a light yellow oll

. (TIC): 485. 3 (M+H ) WO 2007/057329
ﬁgﬁ' éslb% ).48 Example 21 (4,4-Difluoro-piperidin-
I-yD-[5-(1-isopropyl-piperidin-4-yloxy)-1-(2-methoxv-ethyl)-
1H-pvrrolo[2,3-bl p3ridin-2-vil -metthaaBgeRie title compound was
syntheS|zed in analogy to example 18 from (4 4 dlfluoro 5

&va@m&%xm%ﬂeﬁﬁ sgfiyguhidice and 2-bromoethy methyl
ether to give the desired product as light yellow oil (49%). MS (TIC):

465.3{M# we R es 10hh
(4,4-Difluoro- p r| in- y% -|so%sr1(73(§/(3i/ll%a alo opy %% léerllé fr?ln)l/lgﬁ(d) difluoro-

RigFrifa] 334:91 VricRRORYRREHABNE irlﬁésaﬂ OHBBIhe vy 1dm~5~y11
mytithesizadianapialdg)y sodwaniylditis froh? AU tdifluarcetpipexidirenesulfonate, to

divdifeddireprnpuipinerdidndsyloxylstbpyrrolof[2,3-b] pyridin-2-yl-

methanone (example 13), sodium hydr| e and 2-bromopropane, to give

as a light brown foam (13%). MS (TIC): 449.2
Iﬁ?ﬁ?&xampﬁﬁ)%&@

1-Cvclopropylmethyl-5-(1-isopropyl-piperidin-4-yloxv)-
IH-pyrrolo[2,3-blpvridin-2- vil-(4,4-dr “piperidin- I-yl)-methanone 20

The title compound was synthesized in analogy to example 18 from
-piperidin-1-yD-[ 1-(2-hvdroxy-ethvyl)-5-( 1-isopropyl-piperidin-4-vloxy)-

1H-pyrrolo[2.3-blpyridin-2-vl]-methanone

The solution of 55 mg (97 umol) [1-[2-(tert-butyl-dimethyl-silanyloxy)-ethyl]-5-
(1-isopropyl-piperidin-4-yloxy)- IH-pyrrolo[2,3-blpyridin-2-yl]-(4,4-difluoro-piperidin-
1-yl)-methanone was cooled down to 0 °C and 1 mi1 (1.49 g, 13 mmol) trifluoroacetic
acid was added. The cooling bath was removed and stirring was continued for another
hour at room temperature. The reaction was neutralized with IM aqueous sodium
hydroxide solution and extracted three times with dichloromethane. The combined
organic layers were washed with brine, dried over magnesium sulfate, filtered and
evaporated. The crude product was purified by flash-chromatography on silica gel with
dichloromethane : methanol : ammonia (9: 1:0.1 v/v) as eluant to give 29 mg (66%) of

the product as a light yellow oil.
MS (TIC): 451.1 (M+H™)
Intermediate

[1-12-(tert-Butvi-dimethvl-silanvioxy)-ethvl]-5-( 1 -isopropvl-piperidin-4-vioxv)- 1H-

pvrrolo[2.3-b]pyridin-2-vi]-(4.4-diflucro-piperidin- 1-vh)-methanone

The title compound was synthesized in analogy to example 18 from (4,4-difluoro-
piperidin-1-yl)-[5-(1-isopropyl-piperidin-4-yloxy)- IH-pyrrolo[ 2,3-b]pyridin-2-yl] -
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piperidin-1-yl)-[5-(l-isopropyl-piperidin-4-yloxy)-1H-pyrrolo[2,3-b]

pyridin-2-yl]- methanone (example 13), sodium hydride and
wCesalopsappimethyl bromide, to give the desired product as a BghtERIMEI068206

0il (51%). MS (TIC): 461.1 (M+H') 25 Exggple 24

[2-(4,4-Difluoro-piperidine- I-carbon

mlétﬁahbqiﬁqrémmﬂi@ipﬁri%ﬂiﬂmlaw}i@aamm&&A@e\tﬂdwﬂtﬁkﬁcetonitriIe

uﬁﬁ dﬁﬁ H%J” dp"r‘g'f‘xfse%%{@t@e‘?;%é&%r'gﬁ@ R EYARIS 1 1959 .

%%7 553% %gp eridin-4-yloxy)-1H-pyrrolo[2,3-b]pyridin-2-yl] WO
006/068206 -49 methanone (example 13), sodium
hydride and bromoacetonitrile, to give the desired product as a light

yellow oil (61%). MS (TIC): 446.1 (RraPPiEXAmple 25 5
(4 4 leluoro plperldln -l- yI) [5 (1 |sopropyl plperldln 4 onxy) -1- (222 trlfluor

piperidin-1-y1)-[5-(1- |sopropyl piperidin-4-yloxy)-1H-pyrrolo[2,3-b]

py“d*ﬁqg thlﬂe CBEH%%% NG e\?ﬁ%ﬂ@ﬁz&@ I]Sd?lq % Q%( gg{(‘%ﬁﬁ@ﬂ 8 fr dluc 4 4-difluoro-
#

2,2,2-trifluoroethyl methanesulfonate, to 1 as a
I}}Eﬁf}\ﬂ/"blﬂ o) Mo apaffond RsFAglepygolidin- sk -y1)-propoxyl- 1H-
I(W,mlb[ﬂl.?eh'}ﬂq/mémamayi-}fk)i{:ﬂ}f(ﬁehybdmmpihﬁ%%Odlum hydride and 2-
bHSABRB hi?é?ﬁf' Mleééﬁe&yr@m@i% SobRuidin-2yd-methanone 15

The solu ion of 55 mg (97 mol)

Ij’ﬁs[éﬁ@ 1- Q@t I (Myﬁtl}yl silanyloxy)-ethyl]-5-
opropyl- plperldln -4-yloxy)-1H-pyrrolo

[2,3-b]pyridin-2-yl]-(4,4-difluoro-piperidin-_1-yl)-methanone was cooled

down to 0 C and 1 ml (1.49 g, 13 nﬁ'ﬁﬂf}ﬁ}?f roacetic acid was added.

The coollng bath Was removed and stlrrlng was contlnued for another

dichloromethane. The combined organlc layers were washed with brine,
driedypyatimagpgdina salgfitgred Athalogy to example 18 from (4,4-difluoro-
piperidin- I-yl)- {I-methanesulfonyl-5-[3-((R)-2-methyl-pyrrolidin- 1-y1)-propoxy]- 1H-
pyrrolo{2,3-b]pyridin-2-yl}-methanone (example 20), sodium hydride and
cyclopropylmethyl bromide, to give the desired product as a light vellow oil (53%).

MS (TIC): 461.4 (M+H™)
Example 29

12-(4.4-Difluoro-piperidine- 1-carbonyl-5-[3-{{R)-2-methvl-pyrrolidin-1-yv)-propoxv] -

pyvrrolof2 3-blpvyridin-1-vi}-acetonitrile

The title compound was synthesized in analogy to example 18 from (4,4-difluoro-
piperidin-1-yl)- {1-methanesulfonyl-5-[3-((R)-2-methyl-pyrrolidin- 1-yl)-propoxy]- 1H-
pyrrolo{2,3-b]pyridin-2-yl}-methanone (example 20), sodium hydride and
bromoacetonitrile, to give the desired product as a light yellow oil (3%).

MS (TIC): 446.3 (M+H")
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evaporated. The crude product was purified by flash-chromatography on
silica gel with dichloromethane : methanol : ammonia (9: 1:0.1 v/v) as

wetoemibimsgive 29 mg (66%) of the product as a light yellow okcamwbo6/068206

(TIC): 451.1 (M+H+) Intermediate [ |-[2-
(tent-Butyl-dimethyl-silanyloxy)-ethyll -5- a isopropyl-piperidin-4-yloxY~-
IH- pvrrolo[2,3-blpvridin-2-vll -(4,4- @ﬂyﬁ@a@gendm l-yl)-methanone The
title compound was synthesized in analogy to example 18 from

LflISﬁ'ﬂH&rg Rridin. 1-v1)-[5- 3-((R)-2-methyl-1 rolidin- -y -propoxyl-1-(2.2.2-
plerlln- -y -ISopropyl-piperidin-4-yloxy)-1H-pyrrolo] Z,s-Dpyrdin-Z-y
.ﬂ' ”n 2 ;. ) bl B VOB = ) alatale 5; bl €) 1 R EALY !.!:I;.. ne (examp|e 13)’

sodium hydrlde and (2-bromoethoxy)-tert- butyldimethylsilane, to give the
desiréfgidagenreaniyheyenoth asird (2gv6)lo g1 So(P@ s b5 (444 difluoro-
prpatiaple2y15{1-methanesulfonyl-5- 3- ((R) 2-methyl- pyrrohdm 1-yl)-propoxy]-1H-

f I lid
pf}%”b‘@xé%‘?%%ﬂ?oﬁﬁ-%@ o R e
g%f;?ﬁ{ é%ﬁ@&%ﬁ%ﬁ%@%%ﬁafmt;ﬁé Ci%ﬂff‘&ﬁr(admﬂ%%@m yellow oil (62%).
piperidin-l-yl)- { 1- methanesulfonyl -5-

MBS (RYC2: st yiNSy ol din- 1-y1)-propoxy] -1H-
pyrrolo[2,3-b]pyridin-2-yl}-methanone (example 20), sodium hydride and 2

10 bromopropane, to give the desiExhpieidddt as a colorless oil (26%).
MS (TIC): 449.2 (M+H+) Example 28 {

{1 @ydﬁw@pmaemyﬁﬁ«mmmybﬁwmmnr L 19rBFRROIMIEL - pyrrolo] 2.3-

tealo[2,3- bl pyridin-2-yl I-(4.4-d flu1 ro- ﬁQerldln I-yl) -methanone 15
'}EFI'ES'IZI'E'_OL}H'%TIH%QV'%'EX ample 18 from
(4,4-difluoro- piperidin-1- é
el RaESEIgT SLB A By bRy pRspigy L -
fpm@l@[@@b]ﬁﬁﬂﬂﬂﬂéﬁwpmm&a«rhm (dadampigl 20y opoaiiriHiyinickd e A -
prepyimethvh bremid @ﬁ&gl%&%@ﬁﬁ%ﬁ{%{ﬁ&ﬁ%"0hfsxgedt%%non

%é’ wﬁ%ﬁ% A A TR ok sTS o ooprai A 2

pyrldme were added and the suspension was stirred at room temperature for

18 hours. The solvent was evaporated and the residue was flash-chromatographed on
silica gel with dichloromethane : methanol : ammonia (9: 1: 0.1 v/v) as eluant to give

the compound as a light yellow solid (88%).
MS (TIC): 517.4 (M+H")
Example 32

[6-Chloro-5-(1-isepropyvi-piperidin-4-vloxy)- 1H-nvrrolol 2.3-blpvridin-2-vi1-(4.4-
difiuoro-piperidin- [-vl}-methanone

The title compound was synthesized in analogy to example I from 6-chloro-5-(1-
isopropyl-piperidin-4-yloxy)- IH-pyrrolo[ 2,3-b}pyridine-2-carboxylic acid
hydrochloride, O-(benzotriazol-1-y1)-N,N,N',N'-tetramethyluronium tetrafluoroborate,
4,4-difluoro-piperidine and N, N-diisopropylethylamine in DMF to give the desired
product as a light yellow foam (40%).

MS (TIC): 441.2 (M+H*)
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pyrrolo [2,3-b1 pyridin- |-yl I-acetonitrile The title compound was
synthesized in analogy to example 18 from (4,4-difluoro- piperidin-1-yl)- {
wdl2metsasmsulfonyl-5-[3-((R)-2-methyl-pyrrolidin- |-yl)-propoxygeiitr28oc/o68206
pyrrolo[2,3-b]pyridin-2-yl}-methanone (exgmple 20), sodium hydride and
bromoacetonitrile, to give the desired product as a light yellow oil (3%).
MS (TIC): 446.3 (M+H+) WO 2007054328 & T/EP2006/068206 -51
Example 30 (4,4-Difluoro-piperidin-
zl)yﬁlﬁ@n[ﬁﬂ@@'? SRet-prs) a%ﬁ]pj\?r}@trf%rqw&gmjb&\%@aﬁd 1- ﬁert butvl ester 2-
trifflucro-ethyl)-TH-pyrrolo [2,3-bI pyridin-Z-yli-methanone
BEHYEEHE was synthesized in analogy to example 18 from (4,4-difluoro- 5
piperidin-I-yl)-{1-methanesulfonyl-5-[3-((R)-2-methyl-pyrrolidin-1-yl)-propox
y]-1H pifecioltiomps pitfire o1y mseshahdgs 18R sympter oo 2sddilmyridjeieid -
caeai&ozyzcwﬂ@qrmt%%ﬁwmﬁm@ém%&ﬂt&ﬁ&sm%&ﬁuCt as

Il 9 1 (M+H+ le 3
SR S L AN SRS et
?am o UQERF‘&%%@’G pifseranradgs. ARG thecsERARONDs
mﬁﬁelﬁog (0B aquenl} phkdiflmocerpipeticlol:yi)Hland was extracted three times
el L A A PO o
@i@%‘rﬂbﬁ’ﬁt%?b%é? Igrﬁig&rg?é)r@t%zghﬁz TSH%H?OW&S stlrrede with efhyl acetate,
Hterad eoyshdnsdbordeid mbidamd 0. lo2ivd (262 (§ %1 & thendtpipydiginduct as a

¥BreaREeshand the suspension was stirred at room temperature for 18
hours. The solvent was evaporated and the residue was

ﬂ%ﬁﬁs@jf@@@ﬂ%&ﬁd on silica gel with dichloromethane : methanol :
ammonia (9: 1: 0.1 v/v) as eluant to give the compound as a light yellow

ZVIc 28 |\%§0$ IC

Mﬁé@b -piperidin- |-vl)- methanone The title compound was
synthesized in analogy to example 1 from 6-chloro-5-(1-
To the solution of 0.34 g (0.85 mmol) 5-benzyloxy-7-oxy-pyrrolo[2,3-b]pyridine-

1,2-dicarboxylic acid 1-tert-butyl ester 2-methyl ester in 5 ml tetrahydrofuran, 0,18 ml
(0.14 g, 0.85 mmol) hexamethyldisilazane and 0.16 ml1 (0.20 g, 2.14 mmol) methyl
chloroformate were added. After one hour another 0.16 ml methyl chloroformate were
added and after 2 hours further 0.16 ml methyl chioroformate were added to drive the
reaction to completeness. The solvent was evaporated and the residue chromatographed
on silica gel with dichloromethane as eluant to give 0.22 g (61%) of the title compound

as a white solid.
MS (EI): 416.1 (M), 316.1 (M-(CO»+C4Hg))

¢) 6-Chloro-5-hvdroxy-pvirolo[2.3-blpyridine- 1.2-dicarboxylic acid 1-tert-butvl ester 2-
methyv] ester

The title compound was synthesized in analogy to example 9, intermediate b),
through hydrogenation of 5-benzyloxy-6-chloro-pyrrolo[2,3-b]pyridine-1,2-dicarboxylic
acid 1-tert-butyl ester 2-methyl ester to give the compound as a white solid (62%).

MS (EI): 326.3 (M), 226.0 (M-(CO+CyHyg))
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25 isopropyl-piperi din -4-yloxy) -1 H-p yrrolo [2,3-b] pyridine- 2-carboxylic
acid hydrochloride, O-(benzotriazol-1-yl)-N,N,N',N'-tetramethyluronium

wdetaflesosaborate, 4,4-difluoro-piperidine and N,N-diisopropylethyiamingoss2oe

DMF to give the desired product as a light yellow foam (40%). MS (TIC):
441.2 (M+H+) WO 2007/057329 PCTIEP2006/068206 -52 Intermediates

@) BBV - TsepspYLialRidddnbipyrigineplrotiearnexyis 85id 1 2-dicarboxylic

1-tert-butyl ester 2- methyl ester To the solution of 0.58 g (1.5 mmol)
- e, Xmef IeSt = e 1ﬁe-1,2- 5 dicarboxylic acid 1-tert-butyl

ester_2-methyl ester (intermediate H) in 6 ml dichloromethane 0.75 g (3

.0
mmol. P09k REMBTOerBE Arfesizrl Whanaifsdo Atepalh aiaiaigint ©.
fyom-6hdblope ok pdoizyagidralaglatitieoyridies- 12 hicushthelie actioh-temsbu tyl ester
POWBHIRA0E AIRMHRMARSINA SrBeNAl BOINERR R Was SYlartsd

hree tlm?s V\ﬂ'ggarlchlgromgthane The comblged oé%ﬁmc yers Werggq
WSS WitA BHHE SheH BUR L6 HEGREMGHT St e Sherliavafopm (08%).
evaporated. The residue was stirred with ethyl acetate, filtered and dried
Mﬁdﬁ#ﬂ?@ﬁ%&&%% )give 0.26 g (43%) of the desired product as a light

yellow solid. MS (ISP): 399.3 (M+H+) b)
&5 R OTa % Ry PG A i

BEMIOTx- 6L P Y Hl - pyriie lridadai i@ \eddne- 2-carboxvlic
abitehyrivh RSige 15 2-methyl ester To the solution of 0.34 g (0.85 mm.ol)
5-benzyloxy-7-oxy-pyrrolo[2,3-b]pyridine- 1.,2-dicarboxyhc acid
1.-terpuid SR mAthNl @;&%ﬁéﬁé@%tgﬁeﬁag%%%ﬂf% 18 Widhidifle ),

: : y

%.85 ol) hexamethyldisilazane and 0.16 m 09, 2.1.4 mmol) met

BB R HerRORY :mnfaeddﬂé%aﬁaﬁ@fﬁ@#ﬁ%é-mﬂﬁaﬂw1=2-
dptobofotinatediete Pbuaddettaiidnaticy 2strumsdiarihen@d6dhlvdrettibric acid in
GBIQEOERIET SR MBI R m&&ﬁ%umoﬁaﬁﬁgﬁ%ﬁqﬁ95}gﬂgpﬁ§§ obt¥hed as a

solvent was [ and the residue chromatographed on silica gel
]i‘/ﬁ?}ﬁ%%ﬁpﬁg%;%gcﬁ%ﬁs eluant to give 0.22 g (61%) of the title compound
as a white solid. MS (El): 416.1 (M), 316.1 (M-(C02+C4Hs)) 25 c)
Ig-scfm{ﬁar-?’73IQ\7d%4<"3]ﬂ[3yrroIo[2,3-blpyridine-l.2-dicarboxy|icacid 1-tert-butyl
ester 2-

Example 33

[6-Chloro-5-( 1-isopropvl-piperidin-4-vioxv)-1-(2.2 2-trifluoro-ethyl)- 1H-pvrrolof 2,3~
blpywridin-2-vil-(4.4-difluoro-piperidin- 1-vh)-methanone

The title compound was synthesized in analogy to example 18 from 6-chloro-5-(1-
1sopropyl-piperidin-4-yloxy)- 1H-pyrrolo[ 2,3-b] pyridine-2-carboxylic acid
hydrochloride, sodium hydride and 2,2,2-trifluoroethyl methanesulfonate, to give the
desired product as a light yellow oil (57%).

MS (TIC): 523.1 (M+H")
Example 34

[6-Chloro-1-cvelopropyimethyl-5-(1-isopropyl-piperidin-4-vloxy)- 1H-pyrrolo[2.3-

blpvridin-2-vl1-(4,4-difluoro-piperidin-1-vl}-methanone

The title compound was synthesized in analogy to example 18 from 6-chloro-5-(1-
isopropyl-piperidin-4-yloxy)- 1H-pyrrolo[2,3-b]pyridine-2-carboxylic acid
hydrochloride, sodium hydride and cyclopropylmethyl bromide, to give the desired
product as a light yellow oil (46%).
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methyl ester The title compound was synthesized in analogy to example

9, intermediate b), through hydrogenation of
WObzterisyery-6-chloro-pyrrolo[2,3-b]pyridine-1,2-dicarboxylic BCiEP2006/068206

1-tert-butyl ester 2-methyl ester to give thg compound as a white solid

(62%). 30 MS (II): 326.3 (M), 226.0 (M-(CO2+C4Hs)) WO 2007/057329

RCTTRP2006/063206)-53 d) 6-Chloro-5-(1-isopropyl-piperidin-4-vioxy

-pyrrolo [2 3-b1 pyridine-1 2-dicarboxvlic acid 1-tert-butyl ester 2-methyl

ester The title compound was synihesized:in.analogy to example 12,
intermediate c), from -
6-chloro-5-hydroxy-pyrrolo[2,3- b]%yrldlne -1,2-dicarboxylic acid 1-tert-butyl
ester 5 2-methyl ester, triphenylp |%}e Ard di-tert- butyl
azodlcarboxylate instead of dusorop Iazodlcarboxylate to glve the
<Benzyloxy-G-chlproanyaplol 23] prrdine -2 diaarboxrhicpeid | rfarisbutyl ester 2-

iﬁ@hﬁﬁ&@ (I isopropyl-piperidin-4-yloxy)- 1H -pyrrolo[23- blpvrldlne -2-carbo
xylic acid hydrochloride 10 The title compound was synthesized in

analdgx)emlax@mpﬁm &I’(t,@lrmﬁdiﬁig B)anhi@81.5-bromo-pyridin-3-ol (prepared
-b- rdin-d+ rroo 3-blpyridine
agfc(:agrk'gﬁ %%}&% tert- ?s%é % Sﬁ"]yl estefE éﬁ c@na(rzlen raagﬂ%l in portions
Hifis &rampldmaé S O ting ReraherBEraAS s Miges. 75 ml
DW m@dmdkiwhsrmbﬁﬁme’ﬁ) asia dighhbrawosnlitnipdaie) tibbSuiEIE)s cooled

3308 k) B Qée()%moi) benzyl bromide were added dropwise, The cooling bath
6- Chloro-a- 1‘1!61%0 plperldln 4 -yloxy)-1-(2,2,2-trifluoro-eth 1

AR lleipa LTS (&%ﬁ@%%\ﬁ&ﬁhﬁ#ﬂ%@mﬂsﬁ@w@uwd on
e @@WPWMWBWCI%@MMWI@Q# toexsimgledl@feotimes with ethyl

alél;i%@rphlé &blﬁ@l%dwngPf‘fQWifem%‘géﬁ with \ﬁlaterdand brine, dried over
Lrolo ine a IC acl C oriae S

R B B R T S

 CRIRARRNEN HIMETIReMDETIethybaztntav HERarnpleast ?ﬂae suspension
fioridd ona-hevslapsanidme)iite(dd isprap Yltipeidind wapkd kipy Haepane to
g:f’\?e 16.2 g (63%) of the product as a colorless solid. The remaining pale yellow mother

liquor contained another 4.2 g (16%) of the product which were pure enough for the

next step.
MS (ED): 278.0; 280.0 (M)
Intermediate B

3-Benzvioxy-3-{3-[dimethvl-(1,1.2-trimethvl-propvl) -silanvioxy] -prop- 1-ynvl l-pyridin-
2-vlamine

The mixture of 0.29 g (1.54 mmol) copper iodide and bis(triphenylphosphine)
palladium(II) chloride in 215 ml triethylamine were stirred 15 min. under reflux. The
mixture was cooled to 40 °C, then 21.5 g (77.0 mmol) 5-benzyloxy-6-chloro-pyrrolo[2,3-
b]pyridine-1,2-dicarboxylic acid 1-tert-butyl ester 2-methyl ester and 18.6 g (94.0 mmol)
dimethyl-prop-2-ynyloxy-(1,1,2-trimethyl-propyl)-silane were added and the reaction
mixture was refluxed for 19 h. After cooling down to room temperature the suspension
was poured on 10% aqueous citric acid solution and extracted three times with ethyl
acetate, The combined organic layers were washed with brine, dried over magnesium
sulfate and evaporated. The residue was flash-chromatographed on silica gel with acetone
:n-heptane (1 : 2 v/v) as eluant to give 13.7 g (45%) of the product as brown solid
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blpvridin-2-vll -(4,4-difluoro-piperidin-1-vl)-m.ethanone The title compound

was synthesized in analogy to example 18 from 6-chloro-5-(1-
waopropyzpiperidin-4-yloxy)-IH-pyrrolo[2,3-b]pyridine-2-carborylicmeishs 068206

hydrochloride, sodium hydride and cyclagropylmethyl bromide, to give the

desired 30 product as a light yellow oil (46%). WO 2007/057329

BT ERAADHRESZ NG ene M GhIEH ARt (M 81 0) WEREMESIAES: used again for

%termedrate A 5-Benzvloxy-6-chloro-p3rrolo[2,3-blgyridine-

E:Zs‘rjtljrr%:ar%oxfljl|c acid 1-tert-butyl ester 2 5 methyl ester The solution of
]\%107%@)(91 .0.mmol) 6-amino-5-bromo-pyridin-3-ol (prepared according to

2%%@6)@4& 51kl Bl cooled to 0 C and treated in portions

with 4.17 g (96.0 mmol; 55% dispersion in mineral oil) sodium hydride.
Another 75 ml DMF were added Ja#iafeéia80(min. stirring at room
temperature the mixture Was cooled 10to 0 'C and 11.4 ml (96.0 mmol)

et ¢ pFbpytosliagyhatimerasitelfiopertolof 2.3-
@g%ﬁfﬁ% 60 min. at room temperature the reaction mixture was poured on
10% aqueous ammonium chloride solution and was extracted three times

with %ﬂ‘é’tof“i‘? ﬁtSf ?B%ggnesmm Su%%% s (8 al%ngéiyﬁgmﬂj R y1-

and brine, r|e over ate an

RS RSTCE YRR RN By S YRR 2 eft%%rﬁarbgtabh919rﬁtﬁrﬁ%tﬁﬁeﬁ@t 0°C
vedhyleatetateh 0.32 mM)laSgubhd mhe Busifhnsioacetarmgg diidn The cooling bath

WaRashonwasilieradiapdheo T CRKENARMY érﬁgr\é’tﬁk@éigﬁ@%ﬁgonents

ive 16.2 g (63%) of the oduct ?%a colorless so id, The remaining pale

(e DiRnte) é’r %.atraryc% FREATan RS B 2060 R photRicdimieRd in 25
Mr@m&mm@ﬂ fdrmie Bekpstep. mmﬂl(ﬁr)dmm 280vQ (.6 nmol)
I:]Sﬂt Bs hme)paﬁadmm(ﬂ) chloride Wcre addedland Ithe mixture was stirred at

enz -trimet n ox [roo

HX tel¥ﬁ? étrlﬁrrng %B ur@%:?tbr(i&/as E}% mmoﬁﬂ% er |od| "g?t%x'
Obﬂ@etﬂﬁﬁehyrsﬂ@eﬁrﬁﬁeyc@si grieadioeg mlﬁhréhﬂeamtz@sﬂwtrmmlﬂeamc
lwyere wtirgachdedintnder eeiiebridd)eiried over magnesium sulfate, filtered and
evaporated. The crude product was purified by flash chromatography with acetone : n-

heptane (1: 3 v/v) as eluant to give 0.5 g (45%) of the desired compound as a yellow

sohd,
MS (EI): 396.2 (M); 311.1 (M-C¢H13)
Intermediate D

{5-Benzyloxv-1H-pvrrolo[2.3-blpwvridin-2-vl}-methanol

To the solution of 0.53 g (1.3 mmol) 5-benzyloxy-2-[dimethyl-(1,1,2-trimethyl-
propyl)-silanyloxymethyl]- 1H-pyrrolo[2,3-b] pyridine in 3 ml tetrahydrofuran 1.6 ml
(1.6 mmol) tetra-n-butylammonium fluoride (1M solution in THF) were added. After 75
min. the solution was poured on saturated aqueous sodium bicarbonate solution and was
extracted three times with ethyl acetate, The combined organic layers were washed with
brine, dried over magnesium sulfate, filtered and evaporated. The residue was stirred in
tert-butyl methyl ether, filtered and washed with tert-butyl methyl ether to give 0.3 g
(88%) of the product as a brown solid.

MS(ED): 254.1 (M)
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5-benzyloxy-6-chloro-pyrrolo[2,3- b]pyridine-l,2-dicarboxylic acid

wdlzterrdsudyd ester 2-methyl ester and 18.6 g (94.0 mmol) PCT/EP2606/068206
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dimethyl-prop-2-ynyloxy-(1,1,2-trimethy_|-§gc_>pyl)-siIane were added and
the reaction mixture was refluxed for 19 h. After cooling down to room

temperature the suspension 30 waghat@d:er 10% aqueous citric acid
solution and extracted three times with ethyl acetate. The combined

28\3J2YSE WIS IPSRes With biine. e oysg magnesium sulfate and
evaporated. The residue was flash-chromatographed on silica gel with

acetape : n-heptane (1 ;2 v/v) as eluant to give 1.3.7 g (45%).0 .
product as' r%r\lslnogcﬂlf((]&\;(l%@&9@3#359?5&}&’3’2%}66%&@&’g—é%%y“dm”z"yi)"
b et sitOsthed hdtveaeion arsrnsscrdinedalicc 58 dirhihiomethuiddieas
sisedl 3gain fosntherspsrereaction: Mea(ioh: 326 Sdite 33ded (Ms@OMA8LN) the

i - ! reddipethyl-(1.1.2-trim.ethyl-propel)-silan .
T B A e R S AU R N brov
S5’ll5{enzyloxy-\’3-{3-[dimethyl-(l,1,2-trimethyl- propyl)-silanyloxy]
-prop-1-ynyl}-pyridin-2-ylamine in 25 ml dichloromethane at 0 C was
Meatdd: &5th 10089 ml (0.58 g, 1.10 mmol.) trifluoroacetic anhydride. The
cooling bath 10 was removed and after stirring for 60 min. at room
temperature the volatile componehisrmedéatemoved at a rotary
evaporator. The remaining light brown oil was dissolved in 25 ml

IR pPREdI6B2Ba0h, cRRRen(dpdiderandid 8ma (24n-&mol)

/]
YT
phosphine)palladium(ll) chloride were added and the mixture

was §iiread al elBoerPesaie L 20 s TR MY EHVES-RAEFSD By vridine-2-
(lzﬂhl ﬁﬁ}d c?grdp?hrge tln;ggn

mmonium 1 oride solution a xtra

10% ! |

AR SRR an SR IGFRBHE BT G fy SRS hdeHeRr i anate

canddl D rime { ¥ ieoh ol et (dayg phsiiam isoipye diilte vedtcamtiicdv Afierat@ dn ik he solution

}’ﬁar&‘ @Eﬁ-@@&?ﬂﬁ%ﬂ/%ﬁ)&!&ﬂl&éﬁé{dﬁ% %QHW%Q(45 /@Qgilﬁw%d hf‘ﬁi rg%?i}gn é@glﬂznsﬂjca gel
ane (1 : 3 v/y) as eluant to.qgi %) of the des [ .

S Gt O T A R o P hir Ay ich

wssBepizdIgxy- THapgridter ¢a,3Che Biicaierloe ypsethizadovith n-heptane and dried

under vacuum to give 0.4 g (69%) of the product as a light brown solid.

m

MS {EI): 352.1 (M); 252.1 (M~(C;Hg+CO,))
In termediate_ G

5-Benzyloxy-pyrrolo[2.3-blpyridine-1.2-dicarboxvlic acid 1-tert-butvl ester

To the solution of 0.41 g (1.2 mmol) 5-benzyloxy-2-formyl-pyrrolo[2,3-
b]pyridine- 1-carboxylic acid tert-butyl ester in 10 ml tert-butanol, 7 m] 2-methyl-2-
butene and 20 ml acetonitrile, a mixture consistent of 1.2 g (10.6 mmol; 80%) sodium
chlorite and 0.97 g (8.1 mmol) sodium dihydrogen phosphate in 10 m] water was added
dropwise. The resulting two-phase mixture was stirred 1.5 h at room temperature. Then
the organic components were evaporated at a rotary evapbrator and the remaining
aqueous phase was extracted three times with dichloromethane. The combined organic
layers were washed with 10% aqueous sodium thiosuifate solution and brine, dried over
magnesium sulfate, filtered and evaporated. The crude product was purified by flash-
chromatography on silica gel with ethyl acetate : n-heptane (1 : 1 v/v) as eluant to give

0.35 g (74%}) of the compound as a yellow foam.
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To the solution of 0.53 g (1.3 mmol)
5-benzyloxy-2-[dimethyl-(1,1,2-trimethyl-

wpropytssianyloxymethyl]-1H-pyrrolo[2,3-b]pyridine in 3 ml tetgahygiefidtansos

1.6 ml 25 (1.6 mmol) tetra-n- butylammorgym fluoride (1M solution in THF)
were added. After 75 min. the solution was poured on saturated aqueous
sedivpepiggrhonatersolution and was  extracted three times with ethyl
acetate. The combined organic layers were washed with brine, dried over
magnesium sulfate, filtered and e Bl%h (?( E_Ee residue was stirred in
tert- butyl methyl ether, filtered and was with tert-butyl methyl ether to

s bown oI| ): 254.1
a S tert- eltvl ester methvl

Q.Eenzvloxy IH- pvrrolof2 3- blpyrldlne -2- carbaldehyde The suspension of
0.3 g (1.2 mmol) (5-benzyloxy-IH-pyrrolo[2,3-b]pyridin-2-yl) methanol and
0.82 Gh@séIntimolpfcdhg dirésardiodids benlsiokdishioloMethdperas5l -

ﬁE&E%@ 1&1~ LI MRS UL i IR HAH QR UESIICAYIR SRS and 26 me
the solvént was evapgrated to give 0.22 q (74%)_of the

@eggr & ﬁgu@e&%gﬂdﬂfﬁ%‘%ﬁf § |.‘ar?ﬁagd<%>ﬁ Pém%tém&ﬁé@&%

iFmol brsehyMedide fwensyidoprd alod 28 bisyiid hethmbmmm@hldﬂertﬂdmws the

@séﬁbﬁ%ﬁ&alwﬁmﬁem@ﬁﬁ Héter God WHNOhracted five times with
(? en O¥no rrolo rldlne - .carbaldehyde in 10 nﬂj
C 1N ate

orome Adhe rﬁ?n% Iie %ue[y FHicarbonate and Tﬁef;ﬁg and
f—‘(@?‘?ﬁ% tf{cﬂﬁ%@h&ﬂ Mh@lmew%&eéugl\fwmmwh@bm@mure
dnad fofoethyvhictediag evppaitied: ht eepidiganmasn,
flash-chromatographed on silica gel 15 with n-heptane : ethyl acetate (2: 1
MY TEPPREYapatipn a suspension formed which was cooled to 5 C and
filtered. The filter cake was washed with n-heptane and dried under
vacuum to give 0.4 g (69%) of the light brown solid. MS (EI):
352 1 (M); 252.1 (M-(C4H8+ COZ) Qﬁ%%%?&ite G 20

The suspension of 0.2 g (0.54 mmol) 5-benzyloxy-pyrrolo[2,3-b]pyridine-1,2-
dicarboxylic acid 1-tert-butyl ester (intermediate G) and 30 @l of concentrated sulfuric
acid in 2 ml methanol was heated under reflux. After 1.5 h another 2 ml methanol and 30
ul of concentrated sulfuric acid were added. The resulting clear solution was refluxed 3
hours and after cooling down to room temperature was poured on saturated sodium
bicarbonate solution and extracted three times with ethyl acetate. The combined organic
layers were washed with brine, dried over magnesium sulfate, filtered and evaporated to
give (.12 g (78%) of the product as a colorless solid.

MS (TIC): 282.8 (M+H™)



b]pyridine-I-carboxylic acid tert-butyl ester in 10 ml tert-butanol, 7

ml2-methyl-2- butene and 20 ml acetonitrile, a mixture consistent of 1.2 g
wd2006/08magd; 80%) sodium chlorite and 0.97 g (8.1 mmol) SO0MAYEP2006/068206

dihydrogen phosphate in 10 ml water wageadded 25 dropwise. The

resulting two-phase mixture was stirred 1.5 h at room temperature. Then

the organic components were evaporated at a rotary evaporator and the

remaining aqueous phase was extigeiegloree times with

dichloromethane. The combined organic layers were washed with 10%

ague i i saluti i i e i e

B R R Wure i o

S FREANRIYPEBRY on silica gel with ethyl acetate : n-heptane (1 : 1 v/v)

as eluant to give 0.35 g (74%) of the compound as a yellow foam. WO

29 PCT/EP2006/068206 -57- MS (TIC): 367. -

arl?er‘a’r/(r%égltz?lte H 5-Benzvloxy-pyrro|o|2,3-b|pyridine-1.2-0%(§%¥!;{x§tzlic acid

-tert-butyl ester 2-methyl ester 5 The solution of 0.2 g (0.54 mmol)
: -%rélr?z'yloxy-pyrrolo[z,3-b]pyridine-|,2- dicarboxylic acid 1-tert-butyl ester
in 2 ml DMF was cooled down to 0 C and 26 mg (0.54 mmol; 55%
SSPRSIHLATRFBHR &) were added. After 15 min., 38 1 (85 0.600.0 mg
mmol) methyl iodide were added and the cooling bath was removed. After
Higrons wrallieetlBotixture was poured on water and was-8xogctedHivemg
times with 10 dichloromethane. The organic layers were dried over
frayoesigdraudfate, filtered and evaporated to give 0.19 §0(93%@) the70.0 mg
compound as a light yellow oil which was pure enough for the preceding

stepa migross further purification. MS (TIC): 383.0 (M+H+)1m§ei§{gediajg_@ mg
15 5-Benzvloxv-I.H-pvrrolol2,3-b]pyridine-2-carboxylic acid methyl ester
EheishsRsNnede 9 (0.54 mmol)  125me  170me
5-benzyloxy-pyrrolo[2,3-b]pyridine-l,2- dicarboxylic acid 1-tert—b§tyl. ester
i gerrps?drir?ts egal)d%nd 30 j | of concentrated sulfuric acid in f §n| metha%%J
was heated under reflex. After 1.5 h another 2 ml methanof and30 | of> ™&
?&n(_:en%g%aulfuric acid were added. The resulting clear solution was
{8 ours and after cooling down to room tempetaflitgwads0.0 mg

oured on saturated sodium

ilm Coat:
Hydroxypropyl methyl cellulose 3.5mg 7.0 mg
Polyethylene glycol 6000 0.8 mg 1.6 mg
Talc 1.3mg 26 mg
Iron oxide (yellow) 0.8 mg 1.6 mg
Titanium dioxide 0.8 mg 1.6 mg

The active ingredient is sieved and mixed with microcrystalline cellulose and the
mixture is granulated with a solution of polyvinylpyrrolidone in water. The granulate is
mixed with sodium starch glycolate and magnesiumstearate and compressed to yield
kernels of 120 or 350 mg respectively. The kernels are lacquered with an aqueous

solution / suspension of the above mentioned film coat.



bicarbonate solution and extracted three times with ethyl acetate. The
combined organic layers were washed with brine, dried over magnesium
wostitatesltered and evaporated to give 0.12 g (78%) of the ppgduct AB068206
colorless solid. MS (TIC): 282.8 (M+H+) WO 2007/057329
PCT/EP2006/068206 -58 A Example Film coated tablets containing the
following ingredients can be manufMa conventional manner:
Ingredients Per tablet Kernel: Compound of formula () 10.0 mg 200.0 mg

Micrgerystalline cellulose 23.5 mg 43.5 mg Lactose hydro 0.0,mg 70.0
M S TR T e S e R R R

cOR Gty IMagrestom stearate 1.5 mg 4.5 mg (Kernel Weight) 120.0 mg
350.0 mg Film Coat: Hydroxypropyl methyl cellulose 3.5 mg 7.0 mg

rg)l éa&p I ne glycol 6000 0.8 mg 1.6 mg Talc 1.3 mg 2.6 mg Iron eirdch sule
gg‘#ovv%gﬁ mg 1.6 mg Titanium dioxide 0.8 mg 1.6 mg 5 The active 2P
nereplienidesiemadiang mixed with microcrystalline cellulose and theps g mg
mixture is granulated with a solution of polyvinylpyrrolidone in water. The
grapyate is mixed with sodium starch glycolate and magnesiumste?:gai;@mg

and compressed to yield kernels of 120 or 350 mg respectively. The

Erun%lgtezilrr lacquered with an aqueous solution / suspension of the 3B%ve .
méntioned film coat. WO 2007/057329 PCT/EP2006/068206 -59 v me

Talc 5.0mg

The components are sieved and mixed and filled into capsules of size 2.

Exarnple C

Injection solutions can have the following composition:

Compound of formula (I) 3.0 mg
Gelatine ' 150.0 mg
Phenol 47 mg
Sodium carbonate to obtain a final pH of 7

Water for injection solutions ad 1.0 ml



Example B Capsules containing the following ingredients can be
manufactured in a conventional manner: Ingredients Per capsule
wOCompetard of formula (1) 25.0 mg Lactose 150.0 mg Maize Btar@P28£0068206
mg Talc 5.0 mg 5 The components are gigved and mixed and filled into
capsules of size 2. Example C Injection solutions can have the following
composition: Compound of formulag)3§4mg Gelatine 150.0 mg Phenol
4.7 mg Sodium carbonate to obtain a final pH of 7 Water for injection
solutige @& V0 2A0HARL 320 B T/R 2000/06R208, ROLENRRIEred in o
D Soft gelatin capsules containing the following ingredients can be
YRR SARPE  conventional manner: Capsule contents Compound of
formula (I) 5.0 mg Yellow wax 8.0 mg Hydrogenated Soya bean oil 8.0
P plranieAiirogenated plant oils 34.0 mg Soya bean oil 110.0 mg
Weight of capsule contents 165.0 mg Gelatin capsule Gelatin 75.0 mg

GiyoeralrBbo¥d@2ndimd) Kai-ion 83 8.0 mg (dry matter) 5.0mg
Yellow wax 8.0 mg
Hydrogenated Soya bean oil 8.0 mg
Partially hydrogenated plant qﬂs 34.0mg
Soya bean oil N 110.0 mg
Weight of capsule contents 165.0 mg

Gelatin capsule

Gelatin 75.0 mg
Glycerol 85 % | 32.0mg
Karion 83 .8.0 mg (dry matter)
Titanium dioxide 0.4 mg
Iron oxide yellow I.1mg

The active ingredient is dissolved in a warm melting of the other ingredients and
the mixture 1s filled into soft gelatin capsules of appropriate size. The filled soft gelatin

capsules are treated according to the usual procedures.



Titanium dioxide 0.4 mg Iron oxide yellow 1.1 mg 5 The active ingredient
is dissolved in a warm melting of the other ingredients and the mixture is
wofitied/eatozsoft gelatin capsules of appropriate size. The filled soft/getmtisess206
capsules are treated according to the usgial procedures. WO 2007/057329
PCT/EP2006/068206 -61 Example E Sachets containing the following
ingredients can be manufactured inggagg¥gntional manner: Compound of
formula (I) 50.0 mg Lactose, fine powder 1015.0 mg Microcrystalline
cellulgsg oVt fd! tﬂ@%8&49&3%&%9e§&9ﬂy£§1?3m%x{n§m¥ﬂeﬁﬁﬂ ose
14.0 mg Polyvinylpyrrolidone K 0 mg Magnesium stearate 10.0 mg
%&W&Fﬁﬁaf’é&aﬂw& 1..0 mg 5 The active ingredient is mixed with lactose,
microcrystalline cellulose and sodium carboxymethyl cellulose and
Gemoritad sfifaramixilte of polyvinylpyrrolidone in water. The granuififémg
is mixed with magnesium stearate and the flavoring additives and filled
i srchatspawde2007/057329 PCT/EP2006/068206 -62 Claims 1015.0 mg
Compounds of the general formulaR5 100 ~\a RaNNN-R2ZRR 1

whateirystalline celiulose (AVICEL PH 102) 1400.0 mg
Sodium carboxymethyl cellulose 14.0mg
Polyvinylpyrrolidone K 30 | 10.0 mg
Magnesium stearate | 10.0 mg
Flavoring additives 1.0mg

The active ingredient is mixed with lactose, microcrystalline cellulose and sodium
carboxymethyl cellulose and granulated with a mixture of polyvinylpyrrolidone in water.
The granulate is mixed with magnesiuim stearate and the flavoring additives and filled

into sachets.
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5 R1 is selected from the group consisting of lower alkyl., lower alkenyl,
lower alkinyl, cycloalkyl, lower cycloalkylalkyl, lower hydroxyalkyl, lower

walsonysibky, 10 lower alkylsulfanylalkyl, lower dialkylaminoallyd:rAowyess/ocs206

dialkylcarbamoylalkyl, phenyl unsubstitg%%d_or substituted with one or two
groups independently selected from lower alkyl, lower halogenalkoxy and
lower hydroxyalkyl, 15 lower phenylaiigyluderein the phenyl ring may be
unsubstituted or substituted with one or two groups independently
selected from lower alkyl, halogen, lower alkoxy and lower hydroxyalkyl,
lowen hetgroamalkyk wessie- thehgigrparyl ring may be unsubstituted or
substituted with one or two groups independently selected from lower
alkyl, 20 halogen, loweysalkoxy and lower hydroxyalkyl, and lower
heterocyclylalkyl wherein the heterocyclyl ring may be unsubstituted or

cycloalkyl, lower cycloalkytalky~tevys
lower alkylsulfanylalkﬁ, lower dialkylaminoailcyl, Tower
dialkylcarbamoylalkyl, WO 2007/0573b9 BCT/EP2006/068206 -63 phenyl
unsubstituted or substituted with one or two groups independently
d from lower alkyl, lower halogenalkoxy and lower hydroxyalkyl,
lower phenylalkyl wherein the phenyl ring maybe unsubstituted or
ubstituted with one or two groups independently selected from lower
lkyl! %ﬁ%asﬂ,ﬁewew%gém&ﬁ%ﬁﬁms hydroxyalkyl,

lower alkyl, lower alkenyl, lower alkinyl,

cycloalkyl, lower cycloalkylalkyl,

lower hydroxyalkyl,

lower alkoxyalkyl,

lower alkylsulfanylalkyl,

Iower dialkylaminoalkyl,

lower dialkylcarbamoylalkyl,

phenyl unsubstituted or substituted with one or two groups independently selected
from lower alkyl, lower halogenalkoxy and lower hydroxyalkyl,

lower phenylalkyl wherein the phenyl ring may be unsubstituted or substituted
with one or two groups independently selected from lower alkyl, halogen, lower
alkoxy and lower hydroxyalkyl,

lower heteroarylalkyl wherein the heteroaryl ring may be unsubstituted or
substituted with one or two groups independently selected from lower alkyl,
halogen, lower alkoxy and lower hydroxyalkyl, and

lower heterocyclylalkyl wherein the heterocyelyl ring may be unsubstituted or

substituted with one or two lower alkyl groups;

R* s selected from the group consisting of hydrogen
lower alkyl, lower alkenyl, lower alkinyl,
cycloalkyl, lower cycloalkylalkyl,
lower hydroxyalkyl, lower alkoxyalkyl,
lower alkylsulfanylalkyl,
lower dialkylaminoalkyl,

lower dialkylcarbamoylalkyl,
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lower heteroarylalky]. wherein the heteroaryl ring may be unsubstituted or
substituted with one or two groups independently selected from lower

walayhedrabogen, lower alkoxy and lower hydroxyalkyl, and lovw&tt/Ep2006/068206

heterocyclylalkyl wherein the heterocyc_lyﬁgir_lg may be unsubstituted or 10
substituted with one or two lower alkyl groups; or R" and R2 together with

the nirRasN.AlBs iR g AlR-atAMNSH tvib drorp BinBlpendently selected

7-memt§red saturq%erii[gg aril IuQsa rated laﬁterocg@éc rn %lonally

containinﬁ%%r%re? Bteroaton Seretsd oM ff?%%jr ,69%1%% r sulfur, a

sulfinkpwer aligrotadkal Kdeyeigrap e gait s mardre drorbartyteh satwatetited

heteroc}ﬁﬁﬁ@cﬁﬂ&oﬁ’@%}?@ yq&yb&é&ﬂ@fﬁd?ﬁﬂyt&%&tﬁﬂfﬁ){@h I [&ﬁvhéﬁ\éll k@f!,@i‘zlik en, lower

groups i om lower allcyl, halogen, halogenalkyl,
R e eSSl

hydroxy, 1o oxya ( alkoxy, oxo, phenyl, benzyl, pyridyl

and dansaResrosriing vorten SeahwitroayheRg mAY Peasaspheiteher
being ursbbBtitatodidr 20esirstduie pyiodedudeoi i Regegiolips: lower alkyl,
indepqug@égﬁs%%geg]{@m%wwggm [‘%X and halogen; R3 is
selected from the grou consisting_onydrogen, ower alkgl, lower .
Pyard SO A R e RS eRAI B EyBBIRy afegicr
lower alikersoyhttdwaticpanoalikyd, loweraditiymabgnybr25 phenylsulfonyl
wherein the phenyl ring may be unsubstituted or substituted with one or

Rvangratpseinblapentehtly selgeieddron Wwinek alieyl ahedogeRedawen a 4-, 5-, 6- or

alko r l; n ityted

b N G R T

alkyl, WRIBHERE BREMABRTT RN RERSHEHEMRD R ARG ToWWEYesH or sulfur, a sulfinyl
hydroayalixyl; iowEephenyteatkyl, wherein the phenyl ring may be

UnSURSH Wit QSHISEItiach With, 028 REBNR-GERUPS gndependently

I df I Ikyl, halogen, lower alkoxy, lower halogenalkoxy
e 15HBF AOGHRATEHESH cht WA OY GheuBRR G RaN e S A LR 0y
one delepiegfoemslavde pdaddmly cenldotegehraiylobsiratiyy loviehhioleryalkyl,

35 R%iwdﬂwmf@ggrb%J%ﬁi@ggpbeﬁiyi%w%a@%ﬁ%g@mrwo
t

200700 P25 BE LR RA000

{)%66181%91:6111 g, said phenvyl ring being unsubstituted or
substituted by one, two or three groups independently selected from lower alkyl,

lower alkoxy and halogen;

R’ s selected from the group consisting of hydrogen, lower alkyl, lower hydroxyalkyl,

lower alkoxyalkyl, lower halogenalkyl, lower cycloalkvlalkyl,

lower alkanoyl, lower cyanoalkyl, lower alkylsulfonyl,

phenylsulfonyl wherein the phenyl ring may be unsubstituted or substituted with
one or two groups independently selected from lower alkyl, halogen, lower
alkoxy lower halogenalkoxy and lower hydroxyalkyl;-

phenyl unsubstituted or substituted with one or two groups independently selected
from lower alkyl, halogen, lower alkoxy, lower halogenalkoxy and lower
hydroxyalkyl; lower phenylalkyl, wherein the phenyl ring may be unsubstituted
or substituted with one or two groups independently selected from lower alkyl,
halogen, lower alkoxy, lower halogenalkoxy and lower hydroxyalkyl; and

heteroaryl unsubstituted or substituted with one or two groups independently
selected from lower alkyl or halogen;

R*  ishydrogen or halogen;

R’ isa group selected from
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15

-64 Rs R6 e R'RAN R'N(CHZ)n X~IRB P N m Re Rto Het 1 Het 2 Het 3
N and R\i (CH2)n~ R12 Het 4 whereinmisO,lor2; nis0,1or2;5Xis

wosatertsdsbdm. CR13R13', 0 and S; R6, R6', R7, R'~, R8, R", RB@andos/068206

R13" independently from each other are gglected from the group
consisting of hydrogen, lower alkyl, hydoxy, halogen and dialkylamino, or
Wand £13 tegether form a double bongl; 10 pis 0,1 or 2; R9 is selected
frem lo alkyl, cycloallcyl, lower cydloalk
is 0, » [ﬁiaro\fs( erdtyl; 15 R" is Iqwer alkyl; R'2 is lower al
pRarmaceuti aIIyBacceﬁdtabIe salts thereof! 07/057329
PCT/E‘R%%&QH@ZOG -65 2. Compounds otformula | according to claim |.,
wherein R'4& sBlected from the group consisting of lower alkyl, lgxfer
alkenyl, lower alkinyhegyfcloalkyl, lower cyclci%l%lalkyl,

Het 3

R'H

and [Lm

Het 4
wherein
m is0,1lor2:
n is0,1or2;
X  isselected from CRBRB,, Oand §;

Rﬁ, Rﬁ’, R7, RT, Rg, Rgs, R and R® in dependently from each other are selected
from the group consisting of hydrogen, lower alkyl, hydoxy, halogen and
dialkylamino, or
R’ and R" together form a double bond;

p isO,1or2;

R® s selected from lower alkyl, cycloalkyl, lower cycloalkylalkyl and lower
phenylalkyl;

q 180,1or2;

R is lower alkyl;
R is lower alkyl;
R is lower alkyl;

and pharmacentically acceptable salts thereof,
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5 lower hydroxyalkyl, lower alkoxyalkyl, lower alkylsulfanylalkyl, lower
dialkylaminoalkyl, lower dialkylcarbamoylalkyl, phenyl unsubstituted or

wGsahistiisntazd with one or two groups independently selected fregrlarmne/068206

alkyl, lower halogenalkoxy or lower hydrgxyallcyl, 10 lower phenylalkyl
wherein the phenyl ring maybe unsubstituted or substituted with one or

two grogpm pieRerdently e lpsies- iR towenatkk Ao eh idQWEked from the

ﬁlggﬁ% Srlower b ydroxyalkyl, lower heteroarylalkyl wherein the heteroaryl

ng maybe unsubstituted or substituted with one or two groups

indepeigeaty siseicdiearh lower allfprl 15 halogen, lower alkoxy or

lowekisidatixyaltcydr apddalivdulrgierocyclylalkyl wherein the heterocycly

ring Wepﬁyﬂ?wtﬁ%&r a Ifited with one or two lower alkyl
groups, and R2 IS hydrogen or lower alkyl. 3. Compounds of formula |

accoldiy ASHRRIVIAKEL wherein R’ is lower 20 phenylalkyl wherein the
phenigwiery rmbybenimsibgtitoted dradkstitbsetbwlitcgne or two groups
indenaisentysa8leriReli R INNAN BNt BIROSN IRVRE AN XY P lRWEly selected
hydroxy, _Igtlignéjr %ﬁslgégnﬁ?ncor lower alkyl. 4. gj:o({pcg)ou d? of formula

| accor |r?g o claims-1"or ,IW erem R And’R2 S 1oWer St 25 s.
CompsotiridEhen ket rahcagieditiid ¢6 ¥ sing mayherenRitiane Ry wdstitsied
with thevithregeorateszioupbieldpeyderriatached faym Réer atkd; Rilogen, lower

7-memgﬁgg¥%qtkg%%$%ggf tf%yhmsaturated heterocyclic ring optionally
e

containing afurther heteroatom “selected from nitrogen, oxygen or sulfur,

a sulfmyFobstsscardedatorhargia die baterosaviFednsy bareysuhsatureded
heterocyelistiingdwitty arsuhistitutad ps Suleptiient lpySecaie-dnolower alkyl,
three 9@&1@%&5‘,‘18%{‘%8% Selsgiach iam.lowes alfyl, halogen,

halo enallﬁ/ hg/dr?é, lower hg(dr%xyalk%/rl, lower alkoxy, oxo, phenyl,

en 5y HaUAr R B OT By B A ORISR WA AP SHHed or
said phenbstiintpdeiry onsabstituteworaléybstitupedapy one, two or three

@Wm%gpw&yagglgcted from lower alkyl, lower alkoxy and
halogen. WO 2007/057329 PCT/EP2006/068206 -66

3. Compounds of formula I ziccording to claims 1 or 2, wherein R is lower
phenylalkyl wherein the phenyl ring may be unsubstitated or substituted with one or two
groups independently selected from lower alkyl, halogen, lower alkoxy or lower

hydroxyalkyl, and R? is hydrogen or lower alkyl.

4, Compounds of formula T according to claims 1 or 2, wherein R’ and R? are lower
alkvl.

5. Compounds of formula I according to claim 1, wherein R' and R? together with
the nitrogen atom to which they are attached form a 4-, 5-, 6- or 7-membered saturated
or partly unsaturated heterocyclic ring optionally containing a further heteroatom
selected from nitrogen, oxygen or sulfur, a suifinyl group or a sulfonyl group, said
saturated or partly unsaturated heterocyclic ring being unsubstituted or substituted by
one, two or three groups independently selected from lower alkyl, halogen, halogenalkyl,
hydroxy, lower hydroxyalkyl, lower alkoxy, oxo, phenyl, benzyl, pyridyl and carbamoyl,
or being condensed with a phenyl ring, said phenyl ring being unsubstituted or
substituted by one, two or three groups independently selected from lower alkyl, lower
alkoxy and halogen,
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6. Compounds of formula | according to claims 1 or 5, wherein R1 and R2
together with the nitrogen atom to which they are attached form a

WOnsEregaclc ring selected from the group consisting of morpRatinEP2006/068206

piperidine, 2,5-dihydropyrrole, pyrrolidinggazepane, piperazine, azetidine,
thiomorpholine and 3,6-dihydro-2H-pyridine, said heterocyclic 5 ring being
uNsub Sttt of LS tifﬁdaﬂ)’a&ﬂﬁdiwg)t@l’cﬂﬁl[@@ Y URSHIR @@ﬁﬁﬂuﬁmmz together
e L0 raxy. lower alko
ngc‘(% ﬁ{%ﬁhﬁ% éeér’%"&ﬁfiﬂ%%llﬁ 9%%2%& %It?r%%} % l@%%?r%qlgo r}]’oé r(]yg g 1{/}\% oeted from
B GHT AE Ssh LAY PRRG B PERCTSs ey ’Eﬂl?cd&'ﬁ?]éfﬁé?’ azepane,
fiperaritiey eectitbnpshinadepertddittyasel Sotedihfrdro- hiveratiyk, ioideh atoxyclic
ﬁl@%@uﬂ%t&pmeyaﬂaeﬁ 'HH@&%CSPEHP%S $PoRDY ARERh dently
alm 3 %eb Er an%] Lrﬁlzjh the nltrogen atom to i
e 89 AP RHAKL A SR b t iGessidend Al therdtisny!
hﬁﬂﬁﬁlsﬁwgdo*l mdrphbﬁnm;@;pe@éme,mmmﬂa@n@mpepuml ging, said phenyl ring
Mwﬂﬂms@w%@repwﬁ@&aqsma hAOCS SEEIOr 8RYAREPEFIRINY defbited

e&%rna% 0\%{35 lected Cﬁ)@the group consisting of hydrogen, lower
kyI ower hydroxya Pﬁ%wera O‘Ryalkyl lower halogenalkyl, lower

cycloalkylalkyl, lower cyanoalkyl, lower alkylsulfonyl, and phenyl

uns ituted or g ituted with Qne or o | rou S4 ntIy 1
seleucge DEHom (())wé)r1 gﬁl ot ao genc lowe eﬂﬂox Cfb‘\?é qn§| em R
a8 oWé@twmwéwn@gebwdgmfhdhﬁu i ﬁé@@@ﬁrf@l’é@ aﬁyt@mcychc
rixf gbalm&d o8, tvbereip Ranis ssetesteskiromaline, gipupdiansistiagabropiperidine
¥1dl§1 ? gwer alkyl, lower halogenalkyl, lower cycloalkylalkyl and lower
oa k)?l 25 10. Compounds of formula | according to any of claims | to
9, wherein R3 is hydrogen. 11 Compounds of formula | accordlng to any

of Cl%'@éﬁé%ﬂ}?d herein i%x ogen. 12 Compoun 3.
according to any (\)I% ?aﬁns 9 %%r{e%ln Wl%n%8P%J?uﬂ)§g bromo. W?)R *
sg%&%@?ﬁ?éﬂ@@’?@pﬂ?@%?@@s@z‘oe -67
hydrogen, lower alkyl, lower hydroxyalkyl, lower alkoxyalkyl, lower halogenalkyl,
lower cycloalkylalkyl, lower cyanoalkyl,
lower alkylsulfonyl, and
phenyl unsubstituted or substituted with one or two groups independently selected
from lower alkyl, halogen, lower alkoxy, lower halogenalkoxy and lower
hydroxyalkyl.

9. Compounds of formula I according to any one of claims 1 to 8, wherein R%is
selected from the group consisting of hydrogen, lower alkyl, lower halogenalkyl, lower
cycloalkylalkyl and lower cyanoalkyl.

10. Compounds of formula T according to any of claims I to 9, wherein R’ is

hydrogen.

11. Compounds of formula I according to any of claims 1 to 10, wherein R* is

hydrogen.

12. Compounds of formula I according to any of claims 1 to 10, wherein R* is

chloro or bromo.



13. Compounds of formula | according to any one of claims 1 to 12,

wherein R5 signifies R R6. R7' R7 N(CH2)n -[~~MR Het | wherein m is
WOR007815231 is 0, 1 or 2; Xis selected from CR13R13' 0 and S;PORIERPREG/068206

R6', R7, RT, R8, R8', R13 and Ri3' indepgndently from each other are

selected from the group consisting of hydrogen, lower alkyl, hydoxy,

halogénGod shalkytarhioameiaR danddRikd sogstbee feftohardoubld hatkrein R

S]é%nlél:égmpounds of formula | according to any one of claims 1 to 13,

ereintois 0 or 1, nis 1, Xis CR13R13'and R6, R6', R7, RT, R8, R$,

R13 and R13' are hydrogen OIhIiOW%E 10 alkyl. 1.5. Compounds of formula |

according to any one of clgims 12, wherein R5 signifies R N [i: P

Het 2 wherein pis 0, 1 or 2, ' g frefmower alkyl,

cycloalkyl, lower 15 cycl@a kylalkyl jnd Iov%rcéhenylalkyl 16. Compounds

of formula | according to any |‘?'|s 1to 1.2 or 15, wherein R9 is
lower alkyl. 17. Compounds of for GilaR’ according to any one of claims 1
to 12 or 15, wherein R9 is cycloalkyl. WO 2 / 57329
PCT/EP2006/068206 -68 18. Compounds 0 ormula | according to any
one of claims 1 to 12 or 15to 17, wherein p is 1. 19. Compounds of

FOAEiE e@d&o}dma @aalaﬁylowe%mas;ﬁi@cwoﬁmn\m&er&n Reandgfiified Jq
5 Ré, Ré, R7, R” ,RERY. RV and R independently from each other are selected from the

group consisting of hydrogen, lower alkyl, hydoxy, halogen and dialkylamino, or
R’ and R™ together form a double bond.

14. Compounds of formula I according to any one of claims 1 to 13, wherein m is 0
or1,nis 1, Xis CR®R*and Rﬁ, RG’, R7, RT, RS, RS’, R" and R are hydrogen or lower
10 alkyl,

15. Compounds of formula I according to any one of claims 1 to 12, wherein R’

signifies

Het 2

wherein pis 0, 1 or 2, and R’ is selected from lower alkyl, cycloalkyl, lower
15 cycloalkylalkyl and lower phenylalkyl.

16. Compounds of formula I according to any one of claims 1 to 12 or 15, wherein

R’ is lower alkyl.

17. Compounds of formula I according to any one of claims 1 to 12 or 15, wherein
R is cycloalkyl,



i5

20

N Rio 5 Het 3 wherein qis 0, 1 or 2; and R10 is lower alkyl. 20.
Compounds of formula | according to any one of claims 1 to 12, wherein

WIRBHGIEes R N~~(CHz)n~ R,2 Het 4 10 wherein n is 0, 1 oP@T/RPI806/068206

lower alkyl and R12 is lower alkyl. 21. Cggpounds of formula | according

to claim 1, selected from the group consisting of morph olin-4-yl- |
5-(3-pipetigirpdnyldpreifory)s b deytialn 2 Saafytidiiclaylt s Metiappnsto 17,
%i%éﬁgiﬁ-]f.}yl-[5-(3-piperidin-l-yl-propoxy)-1H-pyrro|o[2,3-b]pyridin-2-yl]-
methanone, [5- (3-piperi din- |-yl-propoxy)- IH-pyrrolo[2,3-b] -pyri din-2-yl]
-pyrrghid; éh |- hanon . . . 15
e o IO L sccondine o gny ant of daima o 12, wherein R
2RfsD- 20 benzylamide,
morpholin-4-yl-[5-(3-pyrrolidin-1-yl-propoxy)-1H-pyrrolo[2,3-b]pyridin-2-yl]-
methanone, piperidin-1-yl-[5-(3-pyxglidin-1-yl-propoxy)-1H-pyrrolo
[2,3-b]pyridin-2-yl] WO 2007/0%732 T/EP2006/068206 -69-

methanone, pyrrolidin- 1-yI-[5-(3-pyrralidin- 1:yl-propoxy)-
1H-pyrrolo[2,3-b]pyridin-2-yl] - metianone;
5-(3-pyrro|idin-1-y|-propoxy)-1H-pErolo[2,3-b]-pyridine-2-carboxy|ic acid
4-fluoro- 5 benzylamide, (4,4-difluoro-piperidin-1-yl)-
{5-[3-((2R,5R)-2,5-dimethyl-pyrrolidin-1§a)-bropoxy]-
1H-pyrrolo[2,3-b]pyridin-2-yl}-methanone,

wherein q is 0, 1 or 2; and R™ is lower alkyl.

20. Compounds of formula I according to any one of claims 1 to 12, wherein R’

signifies

Het 4

10 wherein nis 0, 1 or 2, R" is lower alkyl and R is lower alkyl.

21. Compounds of formula I according to claim 1, selected from the group
consisting of
morpholin-4-yl-{ 5-(3-piperidin- 1-yi-propoxy)- IH-pyrrolo[2,3-b] pyridin-2-yl}-
methanone,
piperidin-1-yl-[5-(3-piperidin-1-yl-propoxy)- 1H-pyrrolo[2,3-b]pyridin-2-vl]-
methanone,
[5-(3-piperidin-1-yl-propoxy)- 1H-pyrrolo[2,3-b]-pyridin-2-yl]-pyrrolidin- 1-yl-
methanone,
5-(3-piperidin-1-yl-propoxy)- IH-pyrrolof 2,3-b]-pyridine-2-carboxylic acid 4-fluoro-
benzylamide,
morpholin-4-yl-[ 5-(3-pyrrolidin- I-yl-propoxy)- 1H-pyrrolo{ 2,3-b]pyridin-2-yl]-
methanone,
piperidin-1-yl-[5-(3-pyrrolidin-1-yl-propoxy)- IH-pyrrolo[2,3-b] pyridin-2-yi]-
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(4,4-difluoro-piperidin-1-y1)- {5-[3-((R)-2-methyl-p)rrolidin- I-yl)-propoxy]
-1H- pyrrolo [ 2,3-b ] pyridin-2-yl }-methanone, 10

W am7difitieso-piperidin-1-yl)-{5-[3-((S)-2-methyl-pyrrolidin- 1-yepnope2ote ke 206

pyrrolo[2,3-b]pyridin-2-yl}-methanone, _ gq .
[5-(1-cyclopropyl-piperidin-4-yloxy)-1H-pyrrolo[2,3-b]-pyridin-2-yl]
mammmmm -4-yl- methanone,

gn%ﬁ i Peg%@d}%} ;3%51%1'%98{;%% RIS A HRYolp(2.

in-2-yl[-meth anon
BEhaREPTopyl-piperidin-4- yloxy) J1H- -pyrrolo[2,3-b]-pyridine-2-carboxylic
2CHdpa fiichio-heylzytapuigld - 1H-pyrrolo{2,3-b]-pyridine-2-carboxylic acid 4-fluoro-
}{éng,lgﬂﬁr@pyl piperidin-4-yloxy)-1H-pyrrolo[2,3-b]-pyridin-2-yl]-piperidin-

h
L TN RE e R RN A SRt
Wypymielvlnbhdp 15idinidogtopytipipenklin-4-yloxy)-1H-pyrrolo[2,3-b]
(wrlﬁﬂugrulbme&rﬁh@m byl sopsharenemdify O adpiner ?@r\% opoxy]-1H-
A ;3{) %EE?S’IO%X r|d| 4nyloxy) 1-methanesulfonyl-IH
yridin-

rro methanone, (4,4-difluoro-piperidin-1-y1)- {
%’cﬂ‘éﬁ’fé’sﬁ%ﬁ?ﬁsﬂ%’ ﬂgyalesfﬁiﬁr(éﬁiylﬁwﬁbuhmwln 1-y)-propoxy]-1}-
mmpmgy]alﬂmytﬂ@ﬁmﬁ}biwnmm%yl} -methanone, (4,4-difluoro-piperidin-

Y. éy%IHF?U%%F% fony-3: }f"b )I%’Esg 3%2’ H YR RIPRREY hotin-4-yl-

-1H yrrolo pyridin-2-yl}-meth
ﬂﬁ%ro -piperidin-I-yl)-[5-(1-isopropyl- plperldln -4-yloxy)-1-(2-methoxy-
(étmd)ﬂ‘lﬁ Ppyireiof2g3ibyipyndih-Boptapgtipdpanitin (4, Haiffudid-pipesid|a:3-

dlmLsp %tﬁagoﬂéopropyl piperidin-4-yloxy)-1H- pyrrolo[
r|d| etha

e RR Rk ekl 2SS Bier e ani -

ﬁIQ @w& a{12|Jlﬁl€e:i|fluoro -piperidin-l-yl)-methanone,

[ idofiipergipedicine ylogarienyreold 5o PR RIRE AN -Anyiepdi-ny)-
% § é)]pyrldln I-yl]-acetonitrile, (4,4-difluoro-piperidin-
rfl % |so ropyl-piperidin-4-yloxy)-1-(2,2,2-trifluoro-

[érﬁwsm BRI yrer 2 L HT DimetielAohk) -pyridin-2-yl]-morpholin-4-yl-

methanone,

[5-(1-isopropyl-piperidin-4-yloxy)- 1H-pyrrolo[2,3-b]-pyridin-2-yl}-pyrrolidin- 1-yl-
methanone,

(4.4-difluoro-piperidin-1-yl)-[5-(1-isopropyl-piperidin-4-yloxy)- 1-methanesulfon yl- 1H-
pyrrolof[2,3-b]pyridin-2-yl]-methanone,

(4,4-difluoro-piperidin-1-yl)- {1-methanesulfonyl-5-[3-((S)-2-methyl- pyrrolidin- 1-yl)-
propoxyl-1H-pyrrolo[2,3-b]pyridin-2-yl}-methanone,

(4,4-difluoro-piperidin- 1-y1)- {1-methanesulfonyl-5-[3-((R)-2-methyl-pyrrolidin- 1-yl)-
propoxyl-1H-pyrrolo-[2,3-b]pyridin-2-yi}-methanone,
(4,4-difluoro-piperidin-1-yl)-[5-(1-isopropyl-piperidin-4-yloxy)- 1-{2-methoxy-eth yl)-
IH-pyrrolo[2,3-b]pyridin-2-yl]-methanone,

(4,4-difluoro-piperidin-1-yI)-[ I-isopropyl-5-(1-isopropyl-piperidin-4-vloxy)-1H-
pyrrolo[2,3-b]pyridin-2-yl]-methanone,

[1-cyclopropylmethyl-5-( 1-isopropyl-piperidin-4-yloxy)- 1H-pyrrolo[2,3-b]pyridin-2-
yl]-(4.,4-difluoro-piperidin- 1-yl)-methanone,
[2-(4,4-difluoro-piperidine-1-carbonyl)-5-( 1-isopropyl-piperidin-4-yloxy)-pyrrolo[2,3-
blpyridin- 1-yl}-acetonitrile,

(4.4-difluoro-piperidin- 1-y1)-[ 5-(1-isopropyl-piperidin-4-yloxy)- 1-(2,2,2-trifluoro-
ethyl)- 1H-pyrrolof 2,3-b}pyridin-2-yl]-methanone,
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WO 2007/057329 PCT/EP2006/068206 - 70 (4,4-difluoro-piperidin-1-yl)-[
1-(2-hydroxy-ethyl)-5-(1-isopropyl-piperidin-4-yloxy)- 1H-pyrrolo[2,3-b]

WQp3idies 3391 -methanone, (4,4-difluoro-piperidin-1-yl)- { | PCT/EP2006/068206

-isopropyl-5-[3-((R)-2-methyl-pyrrolidin-1zyl)- propoxy]- 1H-pyrrolo[2,3-b]

pyridin-2-yl}-methanone, 5

({@,%umopmﬂmkﬁeﬁmniﬂ 5B (a%%mwﬁwghﬂ:)nﬂhm?r@;quarrlctinp&wxy)—
ridin- I-yl)-methanone

?ﬁzérﬁt%ﬂxgoro ég dlg(?]ze%? c%gﬂﬂg [3- géth methyl pyrrolidin-

Byt BHSER R PBRBId21S- Hwyﬁa?ﬁy iR Anehyl-pyrrolidin-1-y)-
;(mpedgﬂu%mehdmybgk)ﬂﬁdﬁﬁ—G@}aﬂﬂﬁmeNOI|d|n 1-yl)-propoxy]
SR 0;911&5@{149!% g ;1'2‘ ﬁw&glp dHpgl 93)2 M&ﬁﬂﬁﬂ?%@%ﬁob[z 3-

-2 ;

,O]m(j(r (fjlﬂ cél d[% @%2@ propoxy

eth rrolidin- I-
l}ﬁrggd’% %Pfﬁjé’?gtg?ﬁ’é)ﬁ&rn l-yl)-methanone,

{&choelsqr-ipnsrabyk piprareinviylobd - Eh-Bymelof2 gybipididii-alyipapoxy]-
ﬁrﬂﬂlb[grstﬂpﬁﬁ@m 1-)= ﬁﬂ@t’f&ﬂﬂ%el 15 222 )

-chlaro-5-(l-isQ X trifluorp r
(%%C:g'-ﬁb%r (81 eﬁ%ﬁoé{df %fgjé p%rége % éanonv%t}%/ gﬁf( y{%"m'
RIS h\%ﬂh?%g(lf-ﬁgép émlﬁﬁﬁnmﬁhlﬂeﬂwﬂfH -pyrrolo[2,3-
ley+idinor2-phed)-Sifbio Rpipetidiniyolethanone paogbxy] - 1H-pyrrolo[2,3-
H}B?.HHECQL}H Wﬁﬁﬁﬁg}% §§g&§ntF1e ng@l%n%ompounds of formula |

o'c

accordin a|m 1, selec ed from th group consistin

(H‘ﬁ‘lﬁﬁ’ﬂj b dﬁg@}@m ]Plﬁ?rldln 4-yloxy)~1H-pyrrolo[2,3- %]pyrldm 2-yl}-(4,4-

c{ﬁhﬁ:él(:@)fmnd&thylybym@ﬂmhnol}gl) propoxy] -1H- p yrrolo [ 2, 3-b ] pyridin -
[4-¥hlom et AR RSy firpdifiara-pipgyiding 2, 2—tr1ﬂuoro ethyl)-1H- P |]010[23
-y

b%g&ﬁé#% p{ %i/ %i?% er‘lé)j.llglﬂfy cgiy%pég ‘g& 2 3 25 b] pyrldln

or
[$- réﬂsf@pkzm‘(qm%m@%réemﬁw9mﬁxelmmdmrﬁoyéfm= bHpyiaincR 2/
bIp§tiien DRE- {@C&ﬁa@f@mﬁeﬁmtﬁ i -isepraiiiperidin-4-yloxy)-

L S propy-pineriin-4-yiony)-pyr
olo[2,3-

22. Compounds of formula I according to claim 1, selected from the group
consisting of
(4,4-diflucro-piperidin- 1-yh)-{5-[ 3-((R)-2-methyl-pyrrolidin-1-y})-propoxy] - 1H-
pyrrolo[2,3-b]pyridin-2-yl}-methanone,
(4 4-difluoro-piperidin- 1-yI)-[ 5-( 1-isopropyl-piperidin-4-vloxy)- IH-pyrrolof 2,3~
b]pyridin-2-yl]-methanone,
(4,4-difluoro-piperidin- 1-yl)-{ 1-isopropyl-5-( 1-isopropyl-piperidin-4-yloxy)- 1H-
pyrrolo[2,3-b]pyridin-2-yl]-methanone,
[ I-cyclopropylmethyl-5-( 1-isopropyl-piperidin-4-yloxy)- 1H-pyrrolo[ 2,3-b] pyridin-2-
yii-(4,4-difluoro-piperidin-1-yl)-methanone,
[2-(4,4-difluoro-piperidine- 1-carbonyl}-5-( 1-isopropyl-piperidin-4-yloxy)-pyrrolo[ 2,3-
b]pyridin-1-yl]-acetonitrile,
[6-chloro-5-(1-isopropyl-piperidin-4-yloxy)- 1H-pyrrolo[2,3-b]pyridin-2-y1}-(4,4-
difluoro-piperidin-1-ylj}-methanone, |
[6-chloro-5-(1-isopropyl-piperidin-4-yloxy)-1-(2,2,2-trifluoro-ethyl)- 1H-pvrrolo[ 2,3-
blpyridin-2-yl}-(4,4-difluoro-piperidin- 1-yl)-methanone,
[6-chloro-1-cyclopropylmethyl-5-( 1-isopropyl-piperidin-4-yloxy)- 1 H-pyrrolo[ 2,3-



b] pyridin-1-yl] -acetonitrile,
[6-chloro-5-(I-isopropyl-piperidin-4-yloxy)-1H-pyrrolo[2,3-b]pyridin-2-yl]-(4,
wol2wmiflaanzxgpiperidin- |-yl)-methanone, PCT/EP2006/068206
[6-chloro-5-(1-isopropyl-piperidin-4-yloxy};1-(2,2,2-trifluoro-ethyl)-1.H-pyrr
olo [2,3- 35 b]pyridin-2-yl]-(4,4-difluoro-piperidin-I-yl)-methanone,
p@hﬂ@ﬁozlﬁm@p@Mm@ﬂ@ YiEritrisonmnyemagEfin-4-yloxy)-
cli?a‘?ﬁ L%e%t\fg 200 5%5 %T/EF%2006/068206 -71 b]pyridin-2-yl]
4 uoro- plpe anone ‘and pharmaceutically acceptable
salts thereof. 23. Aprocess for the manufacture of compounds according
to any-one of clai to 22, which process comprises reactin
com ¥O3Snop ot the ormulén ﬁﬂﬁg GRY YRR RI aﬁcﬂéalﬁgi Rerg %ﬁﬁfdalms 1
tﬁg%ﬁﬁhlf@l’! BFeca% emeHsh claim 1 and Rb is hydrogen or tert-
butoxycarbonyl, with an alcohol of the formula 11l HO-R5 Ill 10 wherein R5
5 is as defiacthihactaimpoyindthbthedsemedadi a trialkylphosphine or
triphenylphosphine and of an azo compound to obtain a compound of the

formula IAR5 O IA RY < 1 wiferein R3 is hydrogen, and
optionally transferring into ,comp un mulalB R50 R4ANNN -
7 I1
R2 R3 R N | /NWF%Q
R° R

wherein R', R? and R* are as defined in claim 1 and R® is hydrogen or tert-
butoxycarbonyl, with an alcohol of the formula 111

HO-R?® 31!

10 wherein R’ is as defined in claim 1,

in the presence of a trialkylphosphine or triphenylphosphine and of an azo compound to
obtain a compound of the formula IA

RS
I
O X \ 0
I P 1A
R N N N—R?
R R'

|
O R N 0
| P B
R SN N N—FR?
R
15 R

wherein R’ is a group as defined in claim 1 other than hydrogen,
and if desired,

converting the compound obtained into a pharmaceutically acceptable acid addition salt,
or alternatively,



15 R wherein R3 is a group as defined in claim 1 other than hydrogen,
and if desired, converting the compound obtained into a pharmaceutically
woanmemEisl® acid addition salt, or alternatively, WO 2007/057 329/EP2006/068206
PCT/EP2006/068206 -72 b) coupling a ggmpound of formula IV R5110 O
IV R'N; OH Rb wherein R4 and R5 are as defined in claim 1 and Rb is

hydregengsiesta boiexyeademgshutinan amine of the formula V
H-NR'R2 V wherein R' and R2 are as defined in claim 1, under basic
conditions to obtain a cop{pQun the formuladA R51 O0IA R4NN
N-R2 R R 10 whereifiR3 is h droggn, opffonally trarﬁferring into a
compound of formula IB R5 0\|B I\I{I -R2R3 R
R N OH
\,

wherein R* and R’ are as defined in claim 1 and R® is hydrogen or tert-
butoxycarbonyl,
5 with an amine of the formula V

H-NR'R? \Y

wherein R! and R® are as defined in claim 1,

under basic conditions to obtain a compound of the formula IA

RS
I .
O N \ O
| P 1A
R SN TN N—FR
b
R‘!
10 wherein R’ is hydrogen, and optionally transferring into a compound of formula IB
RS
é :
AN N\ 0O
| 1B
R N/ N N—R?
\RS 1’
R

wherein R’ is a group as defined herein before other than hydrogen,
and if desired,
converting the compound obtained into a pharmaceutically acceptable acid addition salt.

15 24. Compounds according to any one of claims 1 to 22 when manufactured by a

process according to claim 23.

23. Pharmaceutical compositions comprising a compound according to any one of

claims 1 to 22 as well as a pharmaceutically acceptable carrier and/or adjuvant.



wherein R3 is a group as defined herein before other than hydrogen, and
if desired, converting the compound obtained into a pharmaceutically
acceptable acid addition salt. 15 24. Compounds according to any one of
claims 1 to 22 when manufactured by a 7@rocess according to claim 23.

25. Rhaymaceutical compositions comprising a compound according to

OO B B T S R A RTEATy e A o
paacior @dijf\i ntasdi-w2A6 cP harnacattidah0briposit ons eacordirig-éocpiaim

25 for the treatment and/or prevention of diseases which are associated

with the modulation of H3 receptors. 27. Compounds according to any one

of claim& dntpcRdonusedisgine eapeuitoally aaativiers dRsaneessABerapeutically
aq?vrgggg%ig agcording to any one of claims 1 to 22 for use as

t erapeljtlcaﬁﬁ/' active substances for the treatment and/or prevention of

diseases which are associated with the modulation of 113 receptors. 29.

The yseof compounds according to any.one of clai to 22 for the .

prepggat(l%rﬁn of Lr’nBe8 RAeHTE 19 The a4 fEﬁZ%%F’a%n?d}S?gé({?e%ﬁc?ﬁ ferapeutically
adiseaséstarhichfarehassecieteduwdthr the raathiaiiat sef 4d8 wbtepiorsditiated
wTi_ 16 Use, a%ﬁf)rd(i)g%%q{gl?érge Zt%ijsor the treatment and/or prevention of

0 esfy. S The Use of'ac mpound according to any one of claims 1 to

22 in the manufacture of a medicament for treatment or prevention of

obesjty in. a human being ar animal, wherein said.medicament.is. to pbe

ad msij'r%/s' 'elreeLcllSFnOc% %%ﬁqoa%? (()a A %%Cglsslggié?igﬁ}r With Céfnlaéipéif’)el}ﬁ?;“jl Iyotreig%ctive
papwantoiba vempouad stietted feamethengioupreonsisting disadipaseich are

agg!;&?g%@ﬁ V@qbat@]ce)ri%ctéc %gggt %%(c:gve serotonin reuptalce inhibitor, and

an agent that stimulates me?a olism 8%%8dy fat. 32. The use of a
compound of formula | according to any one of claims 1 to 22 in the

manifaciure of a medicament. fo treatment or preyention of obe%t in .
a patient \?V%(S)eigogf)s?o(ﬂ%c{e%vci%ﬁr%%] 'r%re%fe v%:’?ﬁt?%a%%é(%h%ﬁg‘f@%- ébesw'
The use of a. compound of formula | according to any one of claims 1 to

22 n fha anyaeiurg, plamedicament for (e reatment of preverion o
type Il diabetes in a patient who is alSo receiving tréatment with an
mantifeialretid’ agesdicament for treatment or prevention of obesity in a human being or
animal, wherein said medicament is o be administered in combination or association
with a therapeutically effective amount of a compound selected from the group

consisting of a lipase inhibitor, an anorectic agent, a selective serotonin reuptake

inhibitor, and an agent that stimulates metabolism of body fat.

32, The use of a compound of formula T according to any one of claims | to 22 in
the manufacture of a medicament for the treatment or prevention of obesity in a patient

who Is also receiving treatment with a lipase inhibitor.



34. The use of a compound of formula | according to any one of claims 1
to 22 in the manufacture of a medicament for the treatment or prevention
of dyslipidemias in a patient who is also receiving treatment with a lipid
lowering agent.

_T74-

33. The use of a compound of formula I according to any one of claims 1 to 22 in
the manufacture of a medicament for the treatment or prevention of type II diabetes in a

patient who is also receiving treatment with an anti-diabetic agent.

34. The use of a compound of formula I according to any one of claims 1 t0 22 in
the manufacture of a medicament for the treatment or prevention of dyslipidemias in a

patient who is also receiving treatment with a lipid lowering agent.
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