WO 2006/045416 PCT/EP2005/010814 Ouinoline derivatives The present invention is concerned with
novel quinoline derivatives, their manufacture, pharmaceutical compositions containing them and their
use as medicaments. The active compounds of the present invention are useful in treating obesity
and other diseodmws/E3nparticular, the present invention relates to compaurmisrebdtrelggameral formula
O NNCRI, 1 A, ORwherein R'is selected from the group consisting of hydrogen, lower alkyl,
lower alkenyl, 10 cycloalkyl or lower cycloalkylalkyl, wherein the cycloalkyl ring may be unsubstituted
or substituted by one or two groups selected from the group consisting of lower alkyl, lower
hydroxyalkyl and lower alkoxyalkyl, lower hydroxyallryl, lower alkoxyalkyl, and is lower
heterocyclylalkyl, wherein the heterocyclyl ring may be unsubstituted or substituted by one or two
groups selected from lower alkyl and halogen; RZ2-is selected from the group consisting of hydrogen,
lower alkyl, lower alkenyl, cycloalkyl or lower cycloalkylalkyl, wherein the cycloalkyl ring may be 20
unsubstituted or substituted by one or two groups selected from the group consisting of lower alkyl,
lower hydroxyalkyl and lower alkoxyalkyl, lower hydroxyalkyl, lower alkoxyalkyl, and WO 2006/045416

PCT/EP2005/010814 -2 lower heterocyclylalk¥!, v}/lhf:!rgigetggtpesterocyclyl ring may be unsubstituted or
substituted by one or two groups selected fro et alogen; or

The present invention is concerned with novel quinoline derivatives, their
manufacture, pharmaceutical 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
O
N R*
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/
e
wherein

R} isselected from the group consisting of hydrogen,
lower alkyl, lower alkenyl,

10 cycloalkyl or lower cycloalkylalkyl, wherein the cycioaliyl ring may be
unsubstituted or substituted by one or two groups selected from the group
consisting of lower atkyl, lower hydroxyalkyl and lower alkoxyalkyi,

lower hydroxyalkyl,
lower alkoxyalkyl, and

15 lower heterocyclylalkyl, wherein the heterocyclyl ring may be unsubstituted or
substituted by one or two groups selected from lower alkyl and halogen;

R*  isselected from the group consisting of hydrogen,
lower alkyl, lower alkenyl,
cycloalkyl or lower cycloalkylalkyl, wherein the cycloalkyl ring may be
20 unsubstituted or substituted by one or two groups selected from the group
consisting of lower alkyl, lower hydroxyalkyl and lower alkoxyalkyl,
lower hydroxyalkyl,
lower alkoxyalkyl, and



R1 and R2 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 5 containing a further heteroatom selected
from nitrogen, oxygen or sulfur, said saturated or partly unsaturated heterocyclic ring being
unsubstitutedver 2@ushstituéed by one, two or three groups independently seletteekfinanm éke: group
consisting of lower alkyl, halogen, halogenalkyl, cyano,-teydroxy, hydroxyalkyl, lower alkoxy, oxo,
phenyl, benzyl, pyridyl and carbamoyl; 10 A is selected from RAN H [~~N (CHZ)q I-"Im P lor\~L R
Al A2 A3 wherein m isG162x14% Y}%ll%]xi\i@]?eéﬁ&ﬁheﬂ‘%ﬁﬂ%’@} 2F RALBSPSRYCIFRD, 1 or 2; q is 0,
| or 2; 20 Rs is hydrogen or |ewbesitatRybistng pharpaeapiickitiea fcaptatite dartsthEpEE T
compounds of formula | are antagonists and/or inverse agonists at the histamine 3 receptor (H3
receptor). WO 2008/083 44 6oBRtrrErth 0usA1eRs: Atomioseiinlidqaraaimidad 618 efwlarfivg) is one of
the aminergic neurotranamitiebsravvichrisdndelyttistributetdroaghpiit tieg bodyndlyg. the
gastrointestinal ract (Buidsah994 ifndphnsanokiRn edecRh o0l agoaétha gastiqintestinal Tract, Raven
Press, NY, pp. 211 - 242), Hisianineegulalesa ﬂ@@fa@ﬁ&&qmgg@mg pathaehysialpgical events like 5
gastric acid secretion, mtet)sstglrggtl 5%0'[I|It¥ (uITV%urs et al., Br J. Pha maco .Sejré%%%fr%l.go%ﬂpepgx%zl%- 185),

i SHbst ¥ Or three gt‘ou ¢inde e(h
vasomotor responses, Iintestinal Iin amrator responses ang allergic reac
consisting of lower alkyl, halogen, halogenalkyl, cyano, hydroxy, hydroxyalkyl,

lower alkoxy, oxo, phenyl, benzyl, pyridyl and carbamoyl;

10 A is selected from

R R P
N 1, N (CHYTT S
or
m N [
b

Al A2 A3

wherein
m isO,lorZ;

15 R® islower alkyl;
n is0,lorz

R7 s lower alkyl;

p s, lory
q isGlor;
20 R® is hydrogen or lower alkyl;

and pharmaceutically acceptable salts thereof.

The compounds of formula | are antagonists and/or inverse agonists at the

histamine 3 receptor {¥3 receptor).



(Raithel et al., Int. Arch. Allergy Immunol. 1995, 108, 127-133). In the mammalian brain, histamine is
synthesized in histaminergic cell bodies which are found centrally in the tuberomammillary nucleus of
the posterior basal hypothalamus. From there, the cell to bodies project to various brain regions
(Panula et awy®rot/NatisAcad. Sci. USA 1984, 81, 2572-2576; Inagaki etci/EB2@ompsideurol 1988,
273, 283 - 300). According to current knowledge, histamiﬁe mediates all its actions in both the central

nervous system (CNS) apdlin the Aeea%%atxzmﬁ%% (R Isfgl HSipne. feceRiat g istamine

HI, H2, H3 and H4 reﬁe tors. 3 rece ant ocalize

autoreceptor, H3 receptors s ﬁf’u’ﬂ?/u ll?'ne @%%ﬁé@l% éﬁheﬁéﬁfé’if%ﬁs%‘fﬁg%&%ﬁ%%
e ey Wﬁ@%ﬁwﬂmwﬁz@ﬁfﬁ”

S oretbplbss re rsva ethehog thennééieotransmitters
such as acetylcholinestdiopamingeseidtanimantd20motepinephyineg. anong eihers jn doH the-central
nervous system and #8ypesipRets rgmgé; SGhAP NG SR 'f% %m@g& and:gastrointestinal
tract (Clapham & Kll@aq{ﬂii epar \}HP harmago gyjl% &njb(??,gg;% %zilsewer ing et al, m% lestamlne H3

Receptor (Leurs R and immermann mster(?am
Netherlands). H3 re éBfo%eésréYSSﬁ’ﬁ?é_t&ii}%f%Wég ﬁ%%% FidE R Wb ErealniBhous
histamine, the receptSFieTamEaRNsREvaie it Bsteie Rk W61y Feeapreibhcas the H3

receptor, this inheremdastivitjecdosesaoiicinhibiton Ot Wearetrdhemifek relehse, Thedfke it may be

important that a H3R: azizgesis walld «ads5 0 aurprNese B st astvitoto. both block exogenous
histamine effects and to shift the receptor from its constitutively active (inhibitory) form to a neutral
state. 30 The wide distributioniog i3 tecepiarsyiadgachinamimatiadi £ 8] incieasas ithieothhysiological role

of this receptor. Th%@i@ﬁn%m%mﬁq@@paﬂaqﬁmsp@r@%ﬁl #lryggrievelonmantiarggkin various
indications has beegepgﬁg%gg h{@&%@%@%ﬁ@gg ﬁlgfg_ {%Qgs as antagonists, inverse agonists,

agonists or partial agonists - may influence th istamine 1 eIs or the secretion of neurotransmitters

35 in the brain ggd the pﬁéﬁ@&@f&@&é?&@imamﬂémg@ m»}@@m%%%&z@ﬂm@@ders Such

disorders include obe5|t Masak 2748: Hancock et al.,

2003
European J. of Pharma ﬁgbsixtﬁ%v.?? E@ rnth %%/ %‘_h& sicretlon of histammé rom

I'ustammerom neurons (Arrang et a.l Nature 1983, 302, 832-837; Arrang et al,,
Neuroscience 1987, 23, 149-157). As heteroreceptors, H3 recepiors also modulate the
release of other neurotransmitters such as acetylcholine, dopamine, serotonin and

20 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
Netherlands). H3 receptors are constitutively active, meaning that even without

25 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
also have inverse agonist activity to both block exogenous histamine effects and to shift
the receptor from its constitutively active {inhibitory) form to a neutral state.

30 The wide distribution of H3 receptors in the mammalian CNS indicates the
physiological role of this receptor. Therefore the therapeutic potential as a novel drug

development target in various indications has been proposed.

The administration: of H3R ligands - as antagonists, inverse agonists, agonists or
partial agonists - may influence the histamine levels or the secretion of neurotransmitters
35  in the brain and the periphery and thus may be useful in the treatment of several
disorcers. Such disorders include obesity, (Masaki et al; Endocrinol. 2003, 144, 2741-



disorders such as acute myocardial infarction, dementia and cognitive disorders such as attention
deficit hyperactivity disorder (ADHD) and Alzheimer's disease, neurological disorders such as
schizophrenia, depression, epilepsy, Parkinson's disease, and seizures 5 or convulsions, sleep
disorders, narcolepsy, pain, gastrointestinal disorders, vestibular dysfunction such as Morbus
Meniere, drug abuse and motion sickness (Timmermani% J. Med. Chem. 1990, 33, 4-11). Itis

therefore an object of the present invention tq prqQyide selective, directly. acting .H3 receptor
antagonists respe&ﬁf@f)}%ﬁfé’%&tﬁoﬁﬁg@e ¢ﬁf X‘Fé&&ﬁ? ébﬁ Y -]r'sg%%ég s s‘df8V§Fé eful as
therapeutically acti?sosassmise esaque AT A BT e RtHErOEA AN BrREVEIHI eEiseasEs which are
associated with thetrodetatidinidiypSaebeptdisordin G RESDaspe dizhherer isdhwvidedwdraisgunds of the
general formula 0 RardNNedd & setiessineiidsisplacia e @ glowCoasiatngml Bydragen, 20
lower alkyl, lowgr alkenyl,.qysloalkyl aileaiey, pyciaaiylaliey wheraindha exclaalkytingimaybe
unsubstituted o SURRRIIBSNANE DLIAG SIGHBS Shed dsfr%g hedroup, consiatingofiower alky!
lower hydroxyalkyl and lower afkoxya ,ﬁower F\)’/ ro§<yaﬂ<yﬁ Siower al oxyalllgf/ﬁlanélfo{/vér
heterocydylallcyl, whedeifhe 118t 8(:%/' IVI ring may be unsubstituted or substituted by one or two
groups selected from lower alky| and halogen;. R2 is selected from the group consisting of hydrogen,
lower alkyl, lower alkenﬁf,‘fsg?f%ﬁeaﬁﬂyﬂ%é‘?‘ &%@V@f}%ﬁ%l@@ﬂ?? Wﬁé%’i%%ﬁ?g%%lgzi "rifig¥hay be
unsubstituted or SUB3HEGEEEP DAREEETGTLIFPETBYDS RETEE AFA TS HIE HBEPnIEENNXATIEEPIoWer alkyl,
lower hydroxyakryl andskiules thikapsalkally active substances, particularly in the treatment 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

13

wherein

R'  isselected from the group consisting of hydrogen,

lower alkyl, lower alkenyl,

cycloalkyi or lower cycloalkyialkyl, wherein the cycloalkyl ring may be
unsubstituted or substituted by one or two groups selected from the group
consisting of lower alkyl, lower hydroxyalkyl and lower alkoxyalkyl,

lower hydroxyalkyl,

25 Jower alkoxyaliyl, and

lower heterocyclylalkyl, wherein the heterocyclyl ring may be unsubstituted or

substituted by one or two groups selected from lower alicyl and halogen;

20

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

30 cycloalkyl or lower cycloalkylalkyl, wherein the cycloalkyl ring may be
unsubstituted or substituted by one or two groups selected from the group
consisting of lower alkyl, lower hydroxyalkyl and lower alkoxyalkyl,

lower Eydroxya]lqu,
lower alkoxyalkyl, and
lower heterocyclylalkyl, wherein the heterocyclyl ring may be unsubstituted or



lower hydroxyalkyl, lower alkoxyalkyl, and lower heterocyclylalkyl, wherein the heterocyclyl ring may
be unsubstituted or 4a substituted by one or two groups selected from lower alkyl and halogen; or R1
and R2 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, said saturated or partly unsaturated heterocyclic ring being
unsubstituted or substituted by one, two or three groups independently selected from the group
consisting of lower alkyl, halogen, halogenaikyl, cyano, hydroxy, hydroxyalkyl, lower alkoxy, oxo,

phenyl, benzyl, pyridyl and car %@%&&,@ %ﬁ%ﬁﬁp@%ﬁ fsm ggvg%g‘ﬁﬂﬁgigﬂd -g.ogr mP 1Rd

Al AZ A3 wherein m is0,1o0r2; Is lower a : 0,Ior2; R'"islower alkyl;" pisO,10r2; qis 0, 1 or 2;
RS Is hydrogen or lawer ateg andabacacakbisalvAceeRiabiesalisdleiank Ahxln 2, seqond aspect,

e DT mbered AL 8oy QDRRHA 25 S LG Bt o Process

containing a further heteroatom selected from nitrogen, oxygen or sulfur, said
saturated or partly unsaturated heterocyclic ring being unsubstituted or
substituted by one, two or three groups independently selected from the group
consisting of lower alkyl, halogen, halogenalkyl, cyano, hydroxy, hydroxyalkyl,
lower alkoxy, oxo, phenyl, benzyl, pyridyl and carbamoyk;

A 15 seier;tcd from

: Ra\\ "
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Al ' A2 A3

wherein

m 1s0,1o0r2

R®  islower alkyl;

n 0 lorl

R7  islower alkyl

p 10,lor2

g is0,ler2

R®  is hydrogen or lower alkyl;

and pharmacentically acceptable salts thereof,



a) reacting a compound of the formula I 0 OR HO / Il wherein R is lower alkyl, with an alcohol of the
formula Il HO-A 1l wherein A is as defined in claim 1, in the presence of a trialkylphosphine or
triphenylphosphine and of a diazo compound to obtain a compound of the formula IV 0 N"i OR IV
and converting the ester of formula IV into the acid of formulaV 0 \ NOH V under acidic or basic
conditions, and coupling the compound of formula V with an amine of the formula VI H-NR'R2 VI -4c-
wherein R1 and R2 are as defined in claim 1, with the help of an coupling agent under basic conditions
to obtain a compound of the formulal O z N\ N bA,O I/fR" i wherein A, R"and R2 are as defined in
claim 1, and if desired, converting the compound obtained into a pharmaceutically acceptable salt..

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 II

o]
Na OR
HO #
11
wherein R is lower alkyl,
with an alcohol of the formula ITI
HO-A i

wherein A is as defined in claim 1,
in the presence of 2 trialkylphosphine or triphenylphosphine and of a diazo compound
to obtain a compound of the formula IV

O
OR

Y

v
and converting the ester of formula I'V inte the acid of formula V

O
A..O N

vV

under acidic or basic conditions,
and coupling the compound of formula V with an amine of the formula VI

H-NR'R? VI



In a third aspect, there is provided compounds as defined above when manufactured by a process
according to the second aspect. In a fourth aspect, there is provided pharmaceutical compositions
comprising a compound as defined above and a pharmaceutically acceptable carrier and/or adjuvant.
In a fifth aspect, there is provided pharmaceutical compositions according to the fourth aspect for the
treatment and/or prevention of diseases which are associated with the modulation of H3 receptors. In
a sixth aspect, there is provided compounds as dgfined above for use as therapeutically active
substances. In a seventh 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.an gighth a. clythere a'ﬁ porﬁaﬂg d ng use of
compounds as defined %Lg\l}eénfclﬁafh%ﬂp%fog’srg Iélll”le% med| IHWI%R%? r en aﬁd/or prevention

\ 1 _ edicaments e treat
_of diseases which &@%%&MW?@%&MBH”&?QZ}?EE%&@& In a ninth aspect, there is
provided the use according to the eighth aspect for the treatment and/or prevention of obesity. -4d- In
the present description the term "alkyl", alone or in comb,'q‘uati Wﬁ? other groups, refers to a branched
or straight-chain monovalent saturated aliphatic arbyh raldical of one to twenty carbon atoms,
preferably one to sixteen carbon atoms, mose m'tboﬁén carbon atoms. The term "lower
alkyl" or "Ct-CB-alky!", alone or in combination, signifies a straight-chain or branched-chain alkyl
group with 1 to 8 carbon atoms, preferably a straight or branched-chain alkyl group with 1 to 6 carbon
atoms and particularly preferred a straight or branched-éhain alkyl group with 1 to 4 carbon atoms
Examples of straight-chain and branched Ct-Cs alkyl groups are methyl, ethyl, propyl, isopropyl,
butyl, isobutyl, tert.-butylwtkesisanreriadRhiyts;sibeiisdrinaridrhéxyls, the isomeric heptyls and the
isomeric octyls, prefg{aply.geihyl and ethyl and most preferred methyl. The term "lower alkenyl" or

‘Cz-Cs-alkenyl’, along orincombinalia: sianliesf.s'ialhischaingy Rrapabedalyl group comprising
an olefinic bond ancfup to 8] preferably up to 6, particularly preferred up to 4 carbon atoms. Examples
of alkenyl In & third aspect, there is provided compounds as defined above when

manufactured by a process according to the second aspect.
In a fourth aspect, there is provided pharmaceutical compositions comprising a
compound as defined above and a pharmaceutically acceptable carrier and/or adjuvant.
In a fifth aspect, there is provided pharmaceutical compositions according to the
fourth aspect for the treatment and/or prevention of diseases which are associated with

the modulation of H3 receptors.

In a sixth aspect, there is provided compounds as defined above for use as

therapeutically active substances.

In a seventh 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 an eighth aspect, there is provided the use of compounds 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.

In a ninth aspect, there is provided the use according to the eighth aspect for the

treatment and/or prevention of obesity.



groups are ethenyl, 1-propenyl, 2-propenyl, isopropenyl, 1-butenyl, 2-butenyl, 3-butenyl and
isobutenyl. A preferred example is 2-propenyl. The term "alkoxy" refers to the group R'-O-, wherein R’
is alkyl. The term "lower alkoxy" refers to the group R'-O-, wherein R' is lower alkyl and the term
"lower alkyl" has the previously given significance. Examples of lower alkoxy groups are e.g. methoxy,
ethoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy, sec. butoxy and tert.butoxy, preferably methoxy
and ethoxy and most preferred methoxy. The ter d"Lower alkoxyalkyl" or "alkoxy-CI-C8-alkyl" refers to
lower alkyl groups as defined above wherein at least one of the hydrogen atoms of the lower alkyl
group is WO 2006/045416 PCT/EP2005/010814 -5 replaced by an alkoxy group as defined above.
Among the preferred lower alkoxyalkyl groups are methoxymethyl, methoxyethyl and ethoxymethyl,
with methoxymethyl bein%\ﬁespecially preferred. The term "halogen” refers to fluorine, chlorine,

bromine and iodine, with PIGFRIEN SreRIBRRR BB 0 ATME: ARG P B RATERIPEHR YR Gver
halogenalkyl or "hgdogen:@izOs-atkyithedarssterighiehziikprogeoelpns sayemaelrasidive wherein at least
one of the hydrogapisdednisetificalafgieatkylegtotpisrepiaceptdiydhalegeniatemcpbeferably fluoro or
chloro, most prefegm’%@g%{eémgpg,{pgo@gggm halggenated lower alkyl groups are

trifluoromethyl, io difluoromethyl, fluoromethyl and chloromethyl, with trifluoromethyl being especially
preferred. The term "lowsgr baloganaliieny oo halogepClitzs-alkowmuaiensdosigwas alkoxy groups as

defined above wherein at least ane of the oL s replaced by a
halogen atom, pre%%%'lgc Horo racr:’}%%‘ %Mmgfe%?rﬁ%g/ﬁgjﬁo% é%%ﬁg%i/ 'Iegfﬂar?fig?red halogenated

oro or.chloro, most
lower alkyl groupssgﬁégﬁglﬁﬂg’fﬁﬂgﬂf&wfléﬁf gn?emglxy,cﬂugﬁ%?ﬁ&xﬁsa{lﬁl& Ridromethoxy, with
trifluoromethoxy baiafgrredpaenafy prefarrdad-Fhnel GRrR MG SRIPRGIORS SFERPIE %€ s-alky!"
refers to lower alkyiraigpsiasdofmechebOvEvehiatgieusieaseohd sfitiermritogeadms of the lower
alkyl 20 group is naplaceshhyladdrexy Geasmerkarapigs tklBuetriyebgiey diklogratqiestids
hydroxymethyl or hygl Eggyg%mgglit_mwk, preferably methyl and ethyl and most preferred methyl,

The term “lower alkenyl” or “C,-Cg-alkenyl”, alone or in combination, signifies
straight-chain or branched alkyl group comprising an olefinic bond and up to 8,
preferably up to 6, particularly preferred up to 4 carbon atoms. Examples of alkenyl
groups are ethenyl, 1-propenyl, 2-propenyl, isopropenyl, I-butenyl, 2-butenyl, 3-butenyl
and isobutenyl, A preferred example is 2-propenyl. '

The term “alioxy” refers to the group R'-O-, wherein R’ is alkyl. The term “lower
alkoxy” refers to the group R'-O-, wherein R’ is lower alkyl and the term "lower alicyl” has
the previousiy given significance. Examples of lower alkoxy groups are e.g. methoxy,
‘ethoxy, n-propoxy, isopropoxy, n-butoxy, isobutexy, sec. butoxy and tert.butoxy,
preferably methoxy and ethoxy and most preferred methoxy.

The term “lower alkoxyalkyl” or “alkoxy-Cy-Cg-alkyl” refers to lower alkyl groups
as defined above wherein at least one of the hydrogen atoms of the lower alky! group is



The term "cycloalkyl" or "C3-C7-cycloalkyl" means a cycloalkyl ring containing 3 to 7 carbon atoms,
such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or cycloheptyl. The cycloalkyl ring may be
optionally substituted as defined herein. 25 Especially preferred is cyclopropyl. The term "lower
cycloalkylalkg@oant@@s@rscycloalkyl-Cl-CB-alkyl refers to lower alkyl groupsegrtefsxadsalbove wherein
at least one of the hydrogen atoms of the lower alkyl greép is replaced by a cycloalkyl group as
defined above. Exam ref rred Iower loalk Ialky rou re.c met
cyclopropylmethyl wherein agkcy%l gpyl%y?oﬁ% éosvub u?ég%\yrefe% ow’gr%elroxyalkyl or
lower alkoxyalkyl, rﬁ’é’f@’r%ﬂfﬁf’?ﬁ@ﬁw& EaVnf] GEB%WEWP’; ﬁt&hﬁ?‘a‘m Eléﬁfl%aturated
or partly unsaturateéFpiselineisfrerating one, two or three heteroatoms chosen from nitrogen, oxygen
or sulfur. The heterocyclyl ring maybe optionally substituted as defined herein. Examples of WO
2006/045416 PCT/EPZO%W%%M%%%FWPW%%%IWWmfl"@xe’tﬁlrfylopyrrolrdmyl
imidazolidinyl, pyradsdtidirmdnokazelidibylngsorteretidinyl, thiazolidinyl, isothiazolidinyl, dinydropyridyl,
piperidyl, piperazinyl, morpholinyl, or thiomorpholinyl, azepinyl, dihydropyrrolyl, pyrrolidinyl,
pyrazolidinyl, imidazolinyl el ey ‘déus heétparatidrGenyhaliipsrd fo piratipl 5 detetr ddvyaidlogirany .
Especially preferrecsarepoxetafidd pipetdykand anlerphatinykhdhe iein slowesgierasyalyalkyl" or
"heterocyclyl-C1-Cgaiyks e;e@ct@,}qwer)g@kytoer%aa alinedabave wherenmeLigastgge of the
hydrogen atoms of the J(%% Igytlrg&%ug 8 aﬁ(géagwgr a reteg%gygrly{ u%rmprlp defined above. An

I f f ubrooxetan- 'The term "a 4-, 5-, 6-
or 7-membered Sat/ kS ol fospeaarosictan rg%arrmmgeaarmher

eroc
or 7-membered saturatletﬁogre e(/f
heteroatom selecte@lﬁ%FfFiintrogen oxygen or sulfur” refers to a saturated or partly unsaturated
N-heterocyclic ring, which may y?ctronal contain a further nrtrogen oxygen or sulfur atom, such as

2,5 dihydropyrrolidinyl, pyfodn BRI DR ZBIRAFR/C Uf@&f&’}fﬂi‘iﬁyﬂe@‘é teészaezaﬁtﬂﬁyr
thiazolidinyl, isothiagelitinsd defivedidyeypipeersitirny lemsiorphed ity hythimevonoroliryhedpwer alkoxy
3,6-dihydro-2H-pyridinyh ¥ heheidtyydidagng amay pefauisyhstivtedids sy bstitygedhylpnesdvo or three
groups indepengentlysalediep{ramd halogenated lower alkyl groups are trifluoromethoxy,

difiuoromethoxy, fluormethoxy and chloromethoxy, with trifluoromethoxy being

especially preferred.

The term “lower hydroxyalkyl” or “hydroxy-C;-Cy-alkyl” refers to iower alkyl
groups as defined above wherein at least one of the hydrogen atoms of the lower alkyl
20 group is replaced by a hydroxy group. Examples of lower hydroxyalkyl groups are
hydroxymethyl or hydroxyethyl.

The term “cycloalkyl” or “Cs-Cy-cycloalkyl” means a cycloalkyl ring containing 3
to 7 carbon atoms, such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or
cycloheptyl. The cycloatkyl ring may be optionally substituted as defined herem

25  Especially preferred is cyclopropyl.

The term “lower cycloalkylalkyl” or “Cs-Cy-cycloalkyl-C,-Cg-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 cycloalkyl group as defined above. Examples of preferred
lower cycloalkylalkyl groups are cyclopropylmethyl or eyclopropylmethyl wherein the

30 cyclopropyl group is substituted by lower alkyl, lower hydroxyalkyl or lower alkoxyalkyl,
preferably methoxymethyl.

The term "heterocyclyl” means a monovalent saturated or partly unsaturated ring
incorporating one, two, or three heteroatoms chosen from nitrogen, oxygen or sulfur,
The heterocyclyl ring may be optionally substituted as defined herein. Examples of



lower alkyl, lower alkoxy and halogen. The term "carbamoyl" refers to the group -CO-NH2. 20 The
term "pharmaceutically acceptable salts” refers to those salts which retain the biological effectiveness
and properties of the free bases or free acids, which are not biologically or otherwise undesirable. The
salts are formextzoeghinarganic acids such as hydrochloric acid, hydrobropdit/geidosedéatic acid, nitric
acid, phosphoric acid and the like, preferably hydrochloric-acid, and organic acids such as acetic acid,

propionic acid, 25 glycolic acjd, pyruvic acjd, oxylic acid, maleic acid, malonic acjd, salicylic acid,
i i, o e eSO o A AT SR T A lonc. acid,
methanesulfonic acRirBisid Ifermidem o rmrlided s dag, saiiisrmidied, fbvdeeryiiditein and
the like. In addition tirssig dajtipenairerprapalied.for thiaudipbnliofarpioryaifizdremgrolyan organic base
to the free acid. Salis-@erbied, Formatings gaidiedast Aeyhcleg, birhiare satiidited-dentagysodium,
potassium, lithiugm, ammemm,FalGl M Magnesimisalis.Rndihe: kel Palls Aervedfom organic
bases include, but are not limited to salts of primary, secondary, and tertiary amines, substituted
amines including naturatlyquﬁgFrii(gyge,sgggltj;@@ga@mif@sgh%ggyamj@g@@g@ylpe@grm rxghange resins,
such as 'S_OPfOpy'ameg&%ﬁ%ha@ﬁmﬁ%q%%ﬂéﬁ‘&?FeaH'@ﬁ'@%ﬁﬂ%‘ﬂ aIORYRIg. i glhanolamine,
lysine, arginine, N-eﬁWl |perldlne,1£qug|d|%gf€%%%@ne resmifndt e Itke. The compound of formula |
can also be presenf iy tRE FErH SR STittE e GO ALITE BEIEP 2B GEITREE 4 Particularly
preferred pharmacelifEaIRe s peieresintelst s drteuomsiataiat are the hydrochloride salts.
The compounds of formula | can also be solvated, e.g. hydrated. The solvation can be effected in the
course of the m4nufactufifyiFBcads o Eaf ke PRI YA 405 RBHE SRt EHRE ORRS TS G pic
properties of an initaNg esieyaliy gencomprifiatet: ferisTatom @slrdretioen Thesermxparataceutically
acceptable salts alsalfncludes phy sialegedalhypaatceptabletsbNdtes;,ctdgdimens, ez icompounds that
have identical molegpiafarrasiagoit taat diffekdn, dbeaaitiaRr thesequencesof bonding of their
atoms or in the arrange x%ﬁﬂlﬁﬁ%&%ﬁlﬁ ,iﬁggﬁgﬁém%@amg@ﬂﬁe&g&gﬂmgangement of their

atoms in space are terme ."S&EI’E.OIS? ers’. gterepl orpers (?E are not mirror |rpalg]e§ of one another

w15 1S0Xazo 1d1n%f,t 1az0 @n‘g isothiazo rt‘%mf L pipeidyl, piperazingl, morpholrvl, -

are termed "diastereOisoMers”, and StereoiSomers that are non-supefmposabie mirror images are
thiomorpholinyl, or 3,6-dihydro-2H-pyridinyl. The heteroyclic ring may be

unsubstituted or substituted by one, two or three groups independently selected from
lower alkyl, lower alkoxy and halogen.

The term “carbamoyl” refers to the group ~CO-NH,.

20 The term "pharmaceutically acceptable salts” refers to those salts which retain the
biological effectiveness and properties of the free bases or free acids, which are not
biologically or otherwise undesirable. The salts are formed with inorganic acids such as
hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid and the
like, preferably hydrochloric acid, and organic acids such as acetic acid, propionic acid,

25 glycolic acid, pyruvic acid, oxylic acid, maleic acid, malonic acid, salicylic acid, succinic
acid, fumaric acid, tartaric acid, citric acid, benzoic acid, cinnamic acid, mandelic acid,
methanesulfonic acid, ethanesutfonic acid, p-toluenesulfonic acid, salicylic acid, N-

. acetylcystein and the like. In addition these salts may be prepared form addition of an
inorganic base or an organic base to the free acid. Salts derived from an inorganic base

30 include, but are not limited to, the sodium, potagsium, lithium, ammonium, calcium,
magnesium salts and the like. Salts derived from organic bases inciude, 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,

35 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.



termed "enantiomers", or sometimes optical isomers. A carbon atom bonded to four nonidentical
substituents is termed a "chiral center”. 15 In detail, the present invention relates to compounds of the
general formula 0 z N NCR || ADO wherein R'is selected from the group consisting of hydrogen,
lower alkyl, lewgeroadkenyis 20 cycloalkyl or lower cycloalkylalkyl, wherein thetyriombigiatng maybe
unsubstituted or substituted by one or two groups selected from the group consisting of lower alkyl,
lower hydroxyalkyl and lower alkoxyalkyl, lower hydroxyalkyl, lower alkoxyalkyl, and 25 lower
heterocyclylalkyl, Wﬁ%‘l‘éﬁwarﬁ'éﬁﬁéﬁ%%% Wﬁ?ﬁﬁ% B‘éﬁ?ﬁ%ﬁ%ﬂﬁﬁé&o&?%wgt?{fféﬁjﬁ% oHeé or two
groups selected fromebifep@ilyidssathalogen; R2 is selected from the group consisting of hydrogen,
lower alkyl, lower alkenyl, cycloalkyl or lower cycloalkylallcyl, wherein the cycloalkyl ring maybe 30
unsubstituted or substitutéd BYFEAEEF Bis G BIAP SA8cEe R ittt dretgBthstadoHasHG BrI6Her alkyl,
lower hydroxyalkyl &neffenedrinikexyatkeb WOR06B0454118 RETHERR00E/0R081 25g- lower
hydroxyalkyl, lower alkaxyaikyloBngdriawidietermenalylalkyiivhartiniibes betgromabifsing.tnaybe

unsubstituted or substitwed oyne pAriNsareHRsIsleciadiamlwe ialkylanghalpaen; or 5 R"and

R2 together with thgcggrggﬁergo fom to which they are attached form a 4-, 5-, 6- or 7-membered

saturated or partly (nsaturate heterocyclic ring optionally containing a further heteroatom selected

from nitrogen, oxygen orgyfur, sgid 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
10 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
“diastereoisomers”, and stereoisomers that are non-superimposable mirror images are
termed “enantiomers”, or sometimes optical isomers. A carbon atom bonded to four

nonidentical substituents is termed a “chiral center”.

15 In detail, the present invention relates to compounds of the general formula
O
N R®
RN N
L I
Ao _ R
wherein

R' s selected from the group consisting of hydrogen,
lower alkyl, lower alkenyl,

20 cycloalkyl or lower cycloalkylalkyl, wherein the cycloalkyl ring may be
unsubstituted or substituted by one or two groups selected from the group
consisting of lower alkyl, lower hydroxyalkyl and lower alkoxyalkyl,

lower hydroxyalkyl,
lower alkoxyalkyl, and

25 lower heterocyclylalkyl, wherein the heterocyclyl ring may be unsubstituted or
substituted by one or two groups selected from lower alkyl and halogen;

R*  is selected from the group consisting of hydrogen,
lower alkyl, lower alkenyl,
cycloalkyl or lower cycloalkylalkyl, wherein the cycloalkyl ring may be
30 unsubstituted or substituted by one or two groups selected from the group
consisting of lower alkyl, lower hydroxyalkyl and lower alkoxyalkyl,



saturated or partly unsaturated heterocyclic ring being unsubstituted or substituted by one, two or
three groups independently selected from the group 10 consisting of lower alkyl, halogen,
halogenalkyl, cyano, hydroxy, hydroxyalkyl, lower alkoxy, oxo, phenyl, benzyl, pyridyl and carbamoyl;
A is selected¥@moRBISRE N ]~ \~N ~~ICFIZ)g~~\ orm N p Al A2 A3 15 wdiBERmew (80814 or 2; R3 is
lower alkyl; nis 0, 1 or2; R7is lower alkyl; 20 pis 0, 1®r2; qis 0, |or 2; Rs is hydrogen or lower
alkyl; and pharmaceutically acceptable salts thereof. Preferred compounds of formula | according to
the present invention arespaEirogaifierein R' is selected from the group consisting of hydrogen,
lower alkyl, lower alkeny/@2806kpK &4l 6 PCT/EP2005/010814 -9 cycloalkyl, lower cycloalkylalkyl,
wherein the cycloalkyl riggdnisbs: pnsubatiwiadothsohhstittitag by pneyde tweugroupsi selected from
lower alkyl, lower hydroxyalk}{hg{i{gyg@gy%%pgygm)gwgwgggug{@g@wml@yﬁ&g&h@xy@ﬂ@dr and lower

heterocyclylalkyl, wherein the heterocyclyl ring may be unsubstituted or substituted with one or two
groups 5 selected frog Jawesalkyl QrhaledsnganstoRads/hydrogpa-ottawes alkyla Mose preferred are

compounds of formula | Acealding ' Aigsant BvantA- MR RIRRRiRSIREad dramy the aroup
consisting of lower alkyl, cyc[réaﬁky, ower, ¢ otal yl Ike/ld }Nynelr%ltr; the% % 0a clﬁ’:! JiAg may be
unsubstituted or substit {¥IBY TR Grener heteroaton seiectzd ix Ogem, OXYE ’

saturated or partly unsaturated heterocyclic ring being unsubstituted or
substituted by one, two or three groups independently selected from the group

10 consisting of lower alkyl, halogen, halogenalkyl, cyano, hydroxy, hydroxyalkyl,
lower alkoxy, oxo, phenyl, benzyl, pyridyl and carbamoyl;

A is selected from

3 R®
Ny ]n N SCHYT S
or ‘
m N p '
b

Al A2 A3

15 wherein
m 50,lord
R* s lower alkyl;
n is0,ltor;
R is lower alkyl;

20 p s lorZ;
q is0,1or2;
R® s hydrogen or lower alkyl;

and pharmaceutically acceptable salts thereof,

Preferred compounds of formula I according to the present invention are those,
25  wherein R’ is selected from the group consisting of hydrogen, lower alkyl, lower alkenyl,



to alkoxyalkyl, lower alkoxyalkyl, and lower heterocyclylalkyl wherein the heterocyclyl ring may be
unsubstituted or substituted with one or two groups selected from lower alkyl or halogen, and R2 is
hydrogen or lower alkyl. 15 Especially preferred are those compounds of formula I, wherein R' and R2
are lower alkyb Awetherigroup of preferred compounds of formula | accorgingtepiesaih 4nvention are
those, wherein R" and R2 together with the nitrogen atong to which they are attached form a 4-, 5-, 6-
or 7-membered saturated or partly unsaturated heterocyclic 20 ring optionally containing a further

heteroatom selected-fheatiyhitoogemycirjigdiapr sbHisin thaigdetbyddyglinaig bergtitnedbstituted or
substituted by one, siweriaéaneegEQk pSo indapendent yrorleatetiomdawaryalkyialogefver
halogenalkyl, cyanqﬁw ook lowe: alkoxMiQXa, MrdW,and; carbamoyl.
Preferred compoun%? o tf%%jgluiig?% th%,g,e ‘s"\ﬁ%ﬁ&e@ (B)‘ qﬁr{%’z gigi%%ﬁv%iﬁe pggnitgr}glg%n atom to
which they are attache orm & 4 B O -membered saturated of partlg’/ tins&tirated heterocyclic
ring optionally cénté‘ﬂﬁ?’iﬁdér?ﬁ?ﬁqé‘iﬁﬁ@}%’mémgg@é% d from nitrogen, oxygen or sulfur, said
heterocyclic ring befnés brisbstinutewsrelbstituted by one, two or three groups independently
selected from lower alkyl, halogen, halogenalkyl, cyano, hydroxy, lower alkoxy, oxo, phenyl, benzyl,
pyridyl and carbamoyl. BBwiBrespieterrcaapa by BUATSTGFTH R ARSFSIPR' and R2
together with the nittegenRitoneltotedficnttiey e atribtiod 66towe 4kys sydokgrigwarembered

saturated or partly unseduyaied haterasyelicyHogiopiianally soatainiaga-lusthabstiiedoatmeselected
from nitrogen, qggygggogyagwf’ur, said heterocyclic ring being unsubstituted or substituted by one, two

ower alkory, and co N SR o o Lo K RIe SR Sniae"*%% SR
compounds of formtfis ?WH@‘?&W@&H&%Y?(Z@’%‘@W@W% FiOGRR YRoRES WRIAH they are

attached form a het}é?\l@é%lic ring selected from the group consisting of morpholine, piperidine,
2,5-dihydropyrrole, sy iSliehyerageepateyepipetazine, azetidine, thiomorpholine and
3,6-dihydro-2H-pyridine, said heterocyclic

15 Especially preferred are those compounds of formula I, wherein R' and R? are

lower alkyl.

Another group of preferred compounds of formula I according to present
invention are those, 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

20 ring optionally containing a further heteroatom selected from nitrogen, oxygen or sulfur,
said heterocyclic ring being unsubstituted or substituted by one, two or three groups
independently selected from lower alkyl, halogen, halogenalkyl, cyano, hydroxy,
hydroxyalkyl, lower alkoxy, oxo, phenyl, benzyl, pyridyl and carbamoyl.

Preferred compounds of formula I are those, wherein R’ and R” together with the
25  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, said heterocyclic ring being unsubstituted or substituted
by one, two or three groups independently selected from lower alkyi, halogen,
halogenalkyl, cyano, hydroxy, lower alkoxy, oxo, phenyl, benzyl, pyridyl and carbamoyl.

30 More preferred are those compounds of formula I, wherein R' and R? together
with the nitrogen atom to which they are attached form a 4-, 5-, or 6- or 7-membered
saturated or partly unsaturated heterocyclic ring optionally containing a further
hetercatom selected from nitrogen, oxygen or sulfur, said heterocyclic ring being
unsubstituted or substituted by one, two or three groups independently selected from

35 lower alkyl, halogen, halogenalkyl, cyano, hydroxy, lower alkoxy, and oxo.



5 ring being unsubstituted or substituted by one, two or three groups independently selected from
lower alkyl, halogen, halogenaikyl, cyano, hydroxy, lower alkoxy, and oxo. Especially preferred are
compounds of formula I, wherein R' and R2 together with the nitrogen atom to which they are attached
form a hetersoychcsingsiselected from morpholinyl, thiomorpholinyl, 1,1-dipzotremsopisekiny,
3,6-dihydro-2H-pyridinyl, 1o piperidinyl, 2-methylpiperidigyl, 3-methylpiperidinyl, 4-hydroxypiperidinyl,
4,4 difluoropiperidinyl, 2,5-dihydropyrrolyl, 4-methylpiperidinyl, pyrrolidinyl, 2- methylpyrrolidinyl,
2-trifluoromethylpyrrolidivyh, @eyardoysictidieyhRuhddrbioypyrediohsreai azdfdigetEamiBrmore,
compounds of formudairges ingttodinehptegend dnvenrtdormihbreincikiidispritesdRdMthand wherein
inis 0, 1 or 2, and B35 IOWGEANM S RIBier peskddhin Ihismeraiph1038 conapeLnes.at formula | are

preferred, wherein n isfagé“ gpust{ylggqi]rﬁgnpé/r% @A@g&rgggﬁ e Preferagn2 A AulhiherRreferred group
' r thu

includes those comp eun‘ Sof ormula’l, wherein m.is 1, meaning pi el’IC(i%lne oups are also

preferred. Also prefSHEa M UIRBBIHHY SFROPMR Y SC& MY orf"ﬁgr pregamtvention, wherein A

signifies R A2 WO 2506basaiepcivesebesrotteralyh graowherei 1oed ey 2 80dR4 is lower

alkyl, , with those compounds, wherein nis 0, thus meaning pyrrolidine derivatiyes, g}%iﬂg& ore
a

preferred. Further prefefieacidinpsiange serrmrisdagt foTREF BReSetinvEHf those,
wherein A signifiestRSux (@ 2jomSoashigihidrzinrpaitached form ahpierocrde dngfiersliS My drogen or
lower alkyl. morpholinyl, thiomorpholinyl, 1,1-dioxothiomorpholinyl, 3,6-dihydro-2H-pyridinyl,

10 piperidinyl, 2-methylpiperidinyl, 3-methylpiperidinyl, 4-hydroxypiperidinyl, 4,4-
difluoropiperidinyl, 2,5-dihydropyrrolyl, 4-methylpiperidinyl, pyrrolidinyl, 2-
methylpyrrolidinyl, 2-trifluoromethylpyrrolidinyl, 2-cyanopyrrolidinyl, 3-
hydroxypyrrolidinyl and azetidinyl.

Furthermore, compounds of formula ] according to the present invention, wherein

\@\

Al

15 A signifies

b

and wherein m is 0, 1 or 2, and R is lower alkyl, are preferred.

Within this group, those compounds of formula I are preferred, wherein m is 0,

thus meaning pyrrolidine groups are preferred.

20 A further preferred group includes those compounds of formula I, wherein m is 1,

thus meaning piperidine groups are also preferred.

Also preferred are compounds of formula I according to the present invention,

o3

i
R

wherein A signifies

4

A2



Within this group, those compounds of formula | are preferred, wherein p is 1, thus meaning piperidine
groups are preferred. Especially preferred are those compounds of formula I, wherein pis 1 and q is
1. 10 Furthermore, compounds wherein R5 is hydrogen, are preferred. Examples of preferred
compounds efdarmgiaskare the following: PCT/EP2005/010814
[6-(1-isopropyl-piperidin-4-yloxy)-quinolin-2-yll-(4-methexy-piperidin-l-yl) methanone,
(2,5-dihydro-pyrrol-I -yl)-[6-(1-isopropyl-piperidjn-4-ylo)Cy)-quinolin-2-yl]- 15 methanone,
6-(L-isopropyl-pipe A8 A X P i ih8Ti @@@iﬁb%fé’%ﬁ B IATE AP APRe Wherein n is 0,
6-(I-isopropy!-piperidivs 2s4ni0g) rojtrelisline 2splyatizsphsing/moye etdirreg-y1)- methanone, 20
6-(1-isopropyl-piperidin-4-ylo)cy)-quinoline-2-carboxylic acid tert-butylamide,
6-(1-isopropyl-piperidin-f%ﬁwfq?fﬁﬁ@ﬂiﬁ@@w EEtid esReIEs G By ety FP IO pHaRER,
6-(1-isopropyl-piperibine Aoty y-qignblin-2-ylj-(2-methyl-piperidin- |-yl)- methanone, WO 2006/045416
PCT/EP2005/010814 -12 (4-hydroxy-piperidin-1-yl)-[6-(1-isopropyl-piperidin-4-yloxy)-quinolin-2-yl]-
methanone, [6-(1-isopropyl-piperidin-4-yloxy)>quirglin-2:yl]-(3-methyl-piperidin-1-yl)- methanone, 5
(3,4-dihydro-IH-isoquinolin-2-yl)-[6-(3-piperidin-Iyl- roposgi/'%z)napht alen-2- yl]-methanone 1:1
hydrochloride, [6- (1-isopropyl-piperidin-4-ylox molin-2-yl] -thiomorpholin-4-yl- methanone,
[6-(1-isopropyl-piperidin-4-yloxy)-quinolin-2-yl] -(2-tfifluoromethyl-pyrrolidin- io 1-yl)-methanone,
6-(1-isopropyl-piperidin-4-yloxy)-quinoline-2-carboxylic acid ethyl-(2-methoxy- ethyl)-amide,

5 A3

wherein pis0,1or2,qis 0, 1 or 2, and R’ is hydrogen or lower alkyl.

Within this group, those compounds of formula I are preferred, wherein pis 1,
thus meaning piperidine groups are preferred. Especially preferred are those compounds
of formula, wherein pisland gqis 1.

10 Furthermore, compounds wherein R®is hydrogen, are preferred.
Examples of preferred compounds of formula I are the following:

[6-(1-isopropyl-piperidin-4-yloxy)-quinolin-2-vyl}-(4-methoxy-piperidin-1-yl)-
methanone,

(2,5-dihydro-pyrrol-1-yl)-[6-(1-isopropyl-piperidin-4-yloxy)-quinolin-2-ylj-

15 methanone,

6-(1-isopropyi-piperidin-4-yloxy}-quinoline-2-carboxylic acid ethyl-methyl-

amide,

[6-(1-isopropyl-piperidin-4-yloxy)-quinolin-2-yl]-(2-methyl-pyrrolidin-1-yl)-

methanone,
20 6-{1-isopropyl-piperidin-4-yloxy)-quinoline-2-carboxylic acid tert-butylamide,

6-(1-isopropyl-piperidin-4-yloxy)-quinoline-2-carboxylic acid cyclopropylmethyl-
propyl-amide,

6-(1-isopropyl-piperidin-4-yloxy)-quinolin-2-yl}-(2-methyl-piperidin- 1-y1)-

methanone,



azetidin-1-yl- [6-(1-isopropyl-piperidin-4-yloxy)-quinolin-2-yl] -methanone,
(3,6-dihydro-2H-pyridin-1-yl)- [6-(1-isopropyl-piperidin-4-yloxy)-quinolin-2-yl] - 15 methanone,
6-(1-isopropyl-piperidin-4-yloxy)-quinoline-2-carboxylic acid (3-fluoro-oxetan- 3-ylmethyl)-amide,
6-(1-iopropywpiparicinsiigloxy)-quinoline-2-carboxylic acid (1-methoxymetiykcyaigragyimethyl)
-amide, 20 {6-(1-isopropyl-piperidin-4-yloxy)-quinoline-2- garboxylic acid [2- (tetrahydro pyran-4-yl)
-ethyl] -amide, [6-(1-isopropyl-piperidin-4-ylo)cy)-quinolin-2-yl ]-morpholin-4- methanone
6-(1-isopropyl-piperidin-4yRssprenaineniaia:b-tansoXy e RIRY cpEesbiryl- VLRt s ey
(4,4-difluoro-piperidirethapld+{6-(1-isopropyl-piperidin-4-yloxy)-quinolin-2-yl]- methanone,
(3-hydroxy-pyrrolidin-1-yl)- [6- (1-isopropyl-piperidin-4-yloxy)-quinolin-2-yl]- methanone, WO
2006/045416 PCT/EP20@5/0108t4yltgiperidin-4-yloxy)-quinolin-2-yl]-(3-methyl-piperidin-1-yl)-
[6-(1-isopropyl-pipesidinadeyigxy)-quinolin-2-yl]-pyrrolidin-1-yl-methanone, (R)-1-
[6-(1-isopropyl-piperidin-4-yloxy)-quinoline-2-carbonyl] -pyrrolidine-2- carbonitrile,
(1,1-dioxo-thiomeorpholintZ4yfinf & IHisapropdbpileritis-Bypipey)Hguinglines dayhambtmaone,
6-(1-isopropyl-piperdinndddadey)rawpnlingoZntarboxylic acid dimethylamide (2,5-dihydro-pyrrol- | -yl)-
[6-(1-isopropyl-pyrrolidin-3-yloxy)-quinolin-2-yl] - methanone, ([6-

(1-isopropyl-pyrrolidin-3-ydaxyadpelipmeydin (4-yhsthaampipe idinthiyhroi@vrihanone,
6-(1-isopropyl- pyrrqllllqigagoy‘lpxy) quinoline-2-carboxylic acid ethyl-methyl- amide,
([6-(1-isopropyl-pyrrolidin-3- yloxy) quinolin-2-yl] -(4-methyl-piperidin-1-yl)- methanone,

[6-(1-isopropyl-piperidin-4-yloxy)-quinolin-2-yl]-(2-trifluoromethyl-pyrrolidin-

10 1-yl)-methanone,

6-{1-isopropyl-piperidin-4-yloxy)-quinoline-2-carboxylic acid ethyl-(2-methoxy-
ethyl}-amide,

azetidin-1-y1-[6-(1-isopropyl-piperidin-4-yloxy)-quinolin-2-yl] -methanone,

(3,6-dihydro-2H-pyridin-1-y])-[6-(1-isopropyl-piperidin-4-yloxy)-quinolin-2-yl}-

15 ~methanone,

6-(1-isopropyl-piperidin-4-yloxy}-quinoline-2-carboxylic acid (3-fluore-oxetan-
3-ylmethyl)-amide, '

6-(1-iopropyl-piperidin-4-yloxy)-quinoline-2-carboxylic acid (1-methoxymethyl-
cyclopropylmethyl)-amide,

20 {6-(1-isopropyl-piperidin-4-yloxy)-quinoline- 2-carboxylic acid {2-(tetrahydro-
pyran-4-yl}-ethyl]-amide,

[6-(1-isopropyl-piperidin-4-yloxy)}-quinolin-2-yl}-morpholin-4-yl-methanone,

6-(1-isopropyl-piperidin-4-yloxy}-quinoline-2-carboxylic acid cyclohexyl-methyl-

amide,

25 (4,4-difluoro-piperidin-1-yl)-{6~{1-isopropyl-piperidin-4-yloxy)-quinolin-2-yl}-

methanone,

(3-hydroxy-pyrrolidin- 1-yl}-[6-{1-isopropyl-piperidin-4-yloxy}-quinolin-2-yl]-

methanone,



15 [6-(1-isopropyl-pyrrolidin-3-yloxy)-quinolin-2-yl]-(2-methyl-pyrrolidin-I-yl)- methanone,
6-(l-isopropyl-pyrrolidin-3-yloxy)-quinoline-2-carboxylic acid tert-butylamide,
6-(1-isopropyl-pyrrolidin-3-yloxy)-quinoline-2-carboxylic acid cyclopropylmethyl-propyl-amide, 20
{[6-(1-isopropit-pyusokgine 3-yloxy)-quinolin-2-yl]-(2-methyl-piperidin-1-yl)- PSUTER@S10pB-
(1-isopropyl-pyrrolidin-3-yloxy)-quinolin-2-yl]-(3-methyl-piperidin-I -yl)- methanone,
6-(I-isopropyl-pyrrolidin-3-yloxy)-quinoline-2-carboxylic acid isopropyl-methyl- 25 amide,
[6-(L-isopropyl-pyrrolidin G319 seaTmemRT SR - HRiEh B BGRn 2y P et One RS 20t6/0454 16
PCT/EP2005/010514 -14 ) o o .
[6-(1-isopropy|-pyrro|idin@-’%rclaﬁ"c@})’-‘éﬂﬁH%HY}I'PZWBQ@'-‘%F?ﬂWP@W&ﬁWﬁ%’r‘fﬁ’ﬁ)ﬁﬂlliEy}ff)r-orIﬁdelfﬁézﬁone, 6- (1
-isopropyl-pyrrolidirsa8byiaiyir-quinoline-2-carboxylic acid ethyl-(2-methoxy- ethyl)-amide, 5
azetidin-1-yl-[6-(I-isopropyl-pyrrolidin-3-yloxy)-quinolin-2-yl}-methanone, .
(3,6-dihydro-2H-pyridin-[/lrfeoa-iseprepyrirottis-SLy Ry Ryt mida-¢1Iame maingHe:; -
6-(l-isopropyl-pyrrokt]ie8haoxy)-quinoline-2-carboxylic acid (3-fluoro-oxetan- 3-ylmethyl)-amide, 10
6-(1-isopropyl-pyrrolidin-3-yloxy)-quinoline-2-carboxylic acid (1-
methoxymethyl-cycloprapilrirethybyapijdadis-4(dloistaropyisyretididistondigathoimede-carboxylic
acid [2- (tetrahydro- pyran-4-yl)-ethyl]-amide,
(4,4-difluoro-piperidin-1-A5{éiidisopraply i ribtidmssnexypatrahdmi 2dpny t Sunelkahbie, |
6-(1-isopropyl-pipetitithsdatexy)-quinolin-2-ylJ-morpholin-4-yl-methanone,
(4-methoxy-piperidin-1-yl)-[6-(3-piperidin-1-yl-propoxy)-quinolin-2-ylJ-
(i6~(1-isopropyl-pyrrolidin-3-yloxy}-quinolin-2-yl}-(4-methoxy-piperidin-1-y})-
10 methanone,

6-(1-isopropyl-pyrrolidin-3-yloxy)-quinoline- 2-carboxylic acid ethyl-methyl-

amide,

([6-(1-isopropyl-pyrrolidin-3-yloxy)-quinolin-2-ylj-(4-methyl-piperidin-1-yl)-

methanone,

15 [6-(1-isopropyl-pyrrolidin-3-yloxy)-quinolin-2-y1]-(2-methyl-pyrrolidin-1-yl)-

methanone,
6-(1-isopropyl-pyrrolidin-3-yloxy}-quinoline-2-carboxylic acid tert-butylamide,

6-(1-isopropyl-pyrrolidin-3-yloxy}-quinoline-2-carboxylic acid
cyclopropylmethyl-propyl-amide,

20 {{6-(1-isopropyl-pyrrolidin-3-yloxy)-quinolin-2-ylj-(2-methyl-piperidin-1-yl)-

methanone,

[6-(1-isopropyl-pyrrolidin-3-yloxy)-quinolin-2-yl]-(3-methyl-piperidin-1-y)-

methanone,

6-(1-isopropyl-pyrrolidin-3-yloxy)-quinoline-2-carboxylic acid isopropyl-methyl-
25 amide,

[6-(1-isopropyl-pyrrolidin-3-yloxy)-quinolin-2-yl]-thiomorpholin-4-yl-

methanone,



methanone, (4-methyl-piperidin-1-yl)-(6-(3-piperidin-1-yl-propoxy)-quinolin-2-ylj - 20 methanone
morpholin-4-yl- [6-(3-piperidin-1-yl-propoxy)-quinolin-2-yl] -methanone, (2-methyl-pyrrolidin- |-yl)-
[6-(3-piperidin-1-yi-propoxy) -quinolin-2-yl]- methanone,
6-(3-piperidinvb-yhgerepey)-quinoline-2-carboxylic acid cyclopropylmethyl»25%/pro@sianside,
[6-(3-piperidin-1-yl-propoxy)-quinolin-2-ylJ-(2-trifluorometkyl-pyrrolidin-1-yl)- methanone, WO
[26(3(()??-/8|?)5e4r1|](i|6n?1?;{5532%%5/%}%%%%1%]%%5 2?%&%%{)? }Iirr?cllilnylz)»yl]—(2—trif1uoromethyl—pyrrolidin—
6-(3-piperidin-1-yl-propo¥Fiigunisline-2-carboxylic acid ethyl- (2-methoxy- ethyl)-amide, 5
azetidin-l-yl-[6-(3-piperidin-1-yl-propoxy)-quinolin-2-yl]-methanone, (3,6-dihydro-2H-pyridin-1-yl)-
[6-(3-pipe%d i[n- g_yﬁ)_Srop&%:%ﬁ%ﬂ%:g%ﬁ%&ﬁ&%#éyindme—2~carb(oxy1ic ac?cli ethyl-(Z—Fz)l)l/ethoxy- M
(4,4-difluoro-piperidithl;yd)nfi€e(3-piperidin-1-yl-propo)Cy)-quinolin-2-yl]- methanone, 10
6-(3-piperidin-1-yl-propoxy)-quinoline-2-carboxylic acid cyclohexyl-methyl- amide,
6-(3-piperidin-1-§1-propojestidiuinelihe-2-sapenyiry aeldia: iriemioryinethyl-dlaletrresylmethyl)
-amide, 6-(3-piperidin-i-yl-propoxy)-quinoline-2-carboxylic acid (3-fluoro-oxetan-3- 15 ylmethyl)-amide,
6-(3-piperidin-1-yl-proposé/$-quirdtne2reedintyTie: Eold-feprerayireigyrandexyhusain-“amide,
6-(3-piperidin-1-yl-pridpoxipmuinoline-2-carboxylic acid (tetrahydro-pyran-4- yl)-amide, 20
(2-methyl-piperidin-1-yl)-[6-(3-piperidin-1-yl-propoxy)-quinolin-2-yl]-
6-(1-isopropyl-pyrrolidin-3-yloxy)-quinoline-2-carboxylic acid (3-fluoro-oxetan-

3-ylmethyl)-amide,

10 6-{1-isopropyl-pyrrolidin-3-yloxy)-quinoline-2-carboxylic acid (1-
methoxymethyl-cyclopropylmethyl)-amide,

6-(1-1sopropyl-pyrrolidin-3-yloxy)-quinoline-2-carboxylic acid [2-(tetrahydro-
pyran-4-yi)-ethyl]-amide,

(4,4-difluoro-piperidin-1-y1)-[6-(1-isopropyl-pyrrolidin-3-yloxy}-quinolin-2-yi}-

15 methanone,
[6-(1-isopropyl-piperidin-4-yloxy}-quinolin-2-yl]-morpholin-4-yl-methanone,

{4-methoxy-piperidin-1-vl)-[6-(3-piperidin-1-yl-propoxy)-quinolin-2-yl] -
methanone,

(4-methyl-piperidin-1-y1)-{6-(3-piperidin-1-yi-propoxy)-quinolin-2-yi}-
20 methanone

morpholin-4-yl-[6-(3-piperidin-1-yl-propoxy}-quinolin-2-yl]-methanone,

{(2-methyl-pyrrolidin-1-y[)-{6-(3-piperidin- {-yl- propoxy)-quinolin-2-yl}-

methanone,

6-(3-piperidin-1-yl-propoxy)-quinoline-2-carboxylic acid cyclopropylmethyl-
25  propyl-amide,

[6-(3-piperidin-1-yl-propoxy)-quinolin-2-y1]-(2-trifluoromethyl-pyrrolidin- 1-y1}-

methanone,



methanone, (6-(3-piperidin-1-yl-propoxy)-quinolin-2-yl]-pyrrolidin-1-yl-methanone,
(R)-1-[6-(3-piperidin-1-yl-propoxy)-quinoline-2-carbonyl]-pyrrolidine-2- carbonitrile, 25
(1,1-dioxo--thiomorpholin-4-yl)-[6-(3-piperidin-1-yl-propoxy)-quinolin-2-yl]- methanone,
(4-methyl-pipeadineslddyf6- [2-(1-methyl-pyrrolidin-2-yl)-ethoxy] -quinolin-2¢cyiemediarnsne, WO
2006/045416 PCT/EP2005/010814 -16 {6- [ 2-(1-methyjsyrrolidin-2-yl)-ethoxy]
-quinolin-2-yl}-pyrrolidin-1-yl- methanone, (R)- 1- {6- [251 methyl- yrrolldln -2- ylg ethoxy]
-quinoline-2-carbonyl} - Pyfréidite: sk bobitHid Hiperidin-1-yl-propoxy) -quinolin-2-yl}-
(1,1-dioxo-thiomorphatimedry|)-{6-[2-(1-methyl-pyrrolidin-2-yl)-ethoxy]- quinolin- 2-yl } -methanone, (4-
methoxy-p ip eridin-1-yl) - { 6- [ 2- (1-methyl-pyrrolidin-2-yl)-ethoxy] -quinolin- 2- yl}-methanone, {6- [
2-(1-methyl-pyrrolidin-2-4A)3 eityexidnduibholiopgxyl-Ryinotpteolinagbpiyies: aritiadnbRemethoxy-
azetidin-1-yl-{6-[2-(&1y1ethyldeyrrolidin-2-yl)-ethoxy]-quinolin-2-yl}-methanone,
6-[2-(1-methyl-pyrrolidin-2-yl)-ethoxy]-quinoline-2-carboxylic acid [2- (tetrahydro-pyran-4-yl) -ethyl]
-amide, 6-[2-(1-methyl-pystadidin-2-yh-ethpeyldquindhpeRxogrhoxgin deyt (Befluonme] 5
oxetan-3-yhnethyl)-amide, (2-methyl-pyrrolidin-1-yl)-{6- [
2-(1-methyl-pyrrolidin-2-§a)setihgryd-2idipplidi yib-iseihaiendin- 1 -yl-propoxy)-quinclin-2-yl}-
(S)-1-[6-(1-isopropyiraHaedgin-4-ylo)cy)-quinoline-2-carbonyl]-pyrrolidine-2- carbonitrile, 20
[6-(1-isopropyl-piperidin-4-yloxy)-quinolin-2-yll-(4-methyl-piperidin-1-yl)- methanone,
(4-hydroxymethyl-piperidin:Liyhiot6-fi-isdprapyi-piperisiseddifdo) Gy papigiipdnolin-2-yl] -

methanone,

10 6-(3-piperidin-1-yl-propoxy)-quinoline-2-carboxylic acid cyclohexyl-methyl-
amide,

6-{3-piperidin-1-yl-propoxy)-quinoline-2-carboxylic acid (1-methoxymethyl-
cyclopropylmethyl)-amide,

6-(3-piperidin-1-yl-propoxy)-quinoline-2-carboxylic acid (3-fluoro-oxetan-3-
15 ylmethyl)-amide,

6-(3-piperidin-1-yl-propoxy}-quinoline-2-carboxylic acid {2-(tetrahydro-pyran-4-
yl)-ethyl}-amide,

6-(3—piperid'm-1—yltpropoxy)-quinolme-Z-carboxylic acid (tetrahydro-pyran-4-
yl)-amide,

20 (2-methyl-piperidin-1-yl}-[6-(3-piperidin- 1-yl-propoxy)}-quinolin-2-yl}-

methanone,
(6-(3-piperidin-1-yi-propoxy}-quinolin-2-yl]-pyrrolidin-1-yl-methanone,

(R)-1-16-(3-piperidin-1-yl-propoxy)-quinoline-2-carbonyl]-pyrrolidine-2-

carbonitrile,

25 {1,1-dioxo--thiomorpholin-4-yl)-[6-{3-piperidin-1-yl-propoxy)-quinolin-2-yl}-

methanone,

(4-methyl-piperidin-1-y1)-{6-[2-{1-methyl-pyrrolidin-2-yl})-ethoxy]-quinolin-2-
yl}-methanone,



yl]-methanone, 6-(1-isopropyl-piperidin-4-yloxy)-quinoline-2-carboxylic acid isobutyl-amide, 25
6-(1-isopropyl-pyrrolidin-3-yloxy)-quinoline-2-carboxylic acid cyclohexyl- methyl-amide, and
pharmaceutically acceptable salts thereof. WO 2006/045416 PCT/EP2005/010814 - 17 Particularly
preferred comypotanglsseftormula | of the present invention are the following:{/ep2005/010814
6-(1-isopropyl-piperidin-4-yloxy)-quinolin-2-yl] - (4-metho)&y-piperidin- | -yl)- methanone, 5
[6-(1-isopropyl-piperidin-4-yloxy)-quinolin-2-yl]-(2-methyl-pyrrolidin-l-yl)- methanone,
[6-(1-isopropy|-piperidin-{ﬁi‘?‘OS@yPQEhﬂdmﬁIQlj’?&l(%ﬂfﬂfﬁ%?@fhéﬂ%??—lby?rd%ﬂﬁfflﬁﬁ)@rﬁéﬂhanone,
azetidin-1-yl- [ 6-(14swiropy:piperidin-4-ylo)cy)-quinolin-2-yl] -methanone, 10
6-(1-isopropyl-piperidin-4-yloxy)-quinoline-2-carboxylic acid (3-fluoro-oxetan- 3-ylmethyl)-amide,
6-(1-isopropyl-piperidin-4&ytd:xifr-geibotistbyRreadigiyiic icihkmetimiinndthybayiopropylmethyl)
-amide, [6-(1-isoprapytipiaedin4byigri=-quinolin-2-yl]-pyrrolidin-1-yl-methanone, 15
(R)-1-[6-(1-isopropyl-piperidin-4-yloxy)-quinoline-2-carbonyl]-pyrrolidine-2- carbonitrile,
azetidin-l-yl-[6-(3-piperidibildibprabioxy-prilicliayR-{WHhéthasbpepy (R)idin [ 6-(3-pipemdin-
l-yl-propoxy)-quinolingndreasbanylkippgeddine-2- carbonitrile, 20
(S)-1-[6-(l-isopropyl-piperidin-4-yloxy)-quinoline-2-carbonyl]-pyrrolidine-2- carbonitrile, and
pharmaceutically acceptabigesalis higeeiain Hupharmote rib@ phzrrorcactionlytincgpriabiasalts of the
compounds of formyla ) .andJhe pharmaceutically acceptable esters of the compounds of formula |
individually 25 constitute preferred embodiments of the present invention.

{6-[2-(1-methyl-pyrrolidin-2-yl)-ethoxy]-quinolin-2-yl}-morpholin-4-yl-

10 methanone,
azetidin-1-vl-{6-{2-(1-methyl-pyrrolidin-2-yl}-ethoxy]-quinolin-2-yl}-methanone,

6-[2-(1-methyl-pyrrolidin-2-yl)-ethoxy}-quinoline-2-carboxylic acid [2-
(tetrahydro-pyran-4-yl)-ethyl]-amide,

6-[2-(1-methyl-pyrrolidin-2-yl)-ethoxy] «quinoiine—Z—;:arboxyIic acid (3-fluoro-
15 oxetan-3-ylmethyl}-amide,

(2-methyl-pyrrolidin-1-y1)-{6-{2-(1-methyl-pyrrolidin-2-yl)-ethoxy]-quinolin-2-
yli-methanone,

(S)-1-[6-(1-isopropyl-piperidin-4-yloxy)-quinoline-2-carbonyl}-pyrrolidine-2-

carbonitrile,

20 [6-(1-isopropyl-piperidin-4-yloxy)}-quinolin-2-yl}-(4-methyl-piperidin-1-yl)-

methanone,

(4-hydroxymethyl-piperidin-1-y1)-[6-(1-isopropyl-piperidin-4-yloxy)-quinolin-2-
yl]-methanone,

6-(1-isopropyl-piperidin-4-yloxy)-quinoline-2-carboxylic acid isobutyl-amide,

25 6-(1-isopropyl-pyrrolidin-3-yioxy}-quinoline-2-carboxylic acid cyclohexyl-
methyl-amide,

and pharmaceutically acceptable salts thereof.



Compounds of formula | may form acid addition salts with acids, such as conventional
pharmaceutically acceptable acids, for example hydrochloride, hydrobromide, phosphate, acetate,
fumarate, maleate, salicylate, sulphate, pyruvate, citrate, lactate, mandelate, tartrate, and
methanesulphomateofraterred are the WO 2006/045416 PCT/EP2005/0188t4r2i& lnysinachloride
salts. Also solvates and hydrates of compounds of formuial and their salts form part of the present
invention. Compounds of formula | can have one or more asymmetric carbon atoms and can exist in
the form of optically pure éﬁﬂ?é%%ﬁéemfﬁfﬁgofﬁl%‘gﬁﬂ & SR e RSB BRR BT Hacemates,
optically pure diastel@i$B¥iers, mixtures of diastereoisomers, diastereocisomeric racemates or
mixtures of diastereoisomeric racemates. The optically active forms can be obtained for example by
resolution of the racematiés{ Ibyoxsgpinmirgndisyfiresis Gragypntralré-ambaritegesdiy 1 -v1)-
(chromatography withegigiiral adsorbens or eluant). The invention embraces all of these forms. 10 It
will be appreciated, that the compounds of general formula | in this invention may be derivatised at
functional groups to provifid dispativesipgidin drecapabiecdin-oriléisimitiphpkrtoitie- pakent compound
in vivo. Physiologicallyteaceyetable 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. 15 A
further aspect of the predert ibverdigh pipthidiprocess fauihaimantifdciuituotosethpownddidihformula |
as defined above, whigh peasasscomprises reacting a compound of the formula I10 i N OR HO I
wherein R is lower alkyl, 20 with an alcohol of the formula IIl HO-A 1l wherein A is as defined herein

before, in the presence ofzaitialkyphosphisie Qylipheauphorphing:ad08 Jaza.campound

10 6-{1-isopropyl-piperidin-4-yloxy)-quinoline-2-carboxvlic acid (3-fluoro-oxetan-
3-ylmethyl}-amide,

6-(1-isopropyl-piperidin-4-yloxy)-quinoline-2-carboxylic acid (1-methoxymethyl-
cyclopropylmethyl)-amide,

[6-{1-isopropyl-piperidin-4-yloxy}-quinolin-2-vl]-pyrrolidin-1-yl-methanone,

15 (R)-1-[6-(1-isopropyl-piperidin-4-yloxy)-quinoline-2-carbonyl]-pyrrolidine-2-
carbonitrile,

azetidin-1-yl-[6-(3-piperidin- 1-yl-propoxy)-quinolin-2-yl] -methanone,

(R)-1-[6-{3-piperidin-1-yl-propoxy)-quinoline-2-carbonyl}-pyrrolidine-2-
carbonitrile,

20 {5)-1-[6-(1-isopropyl-piperidin-4-yloxy)-quinoline-2-carbonyl]-pyrrolidine-2-

carbonitrile,
and pharmaceutically acceptable salts thereof.

Furthermore, the pharmaceutically acceptable salts of the compounds of formula [
and the pharmaceutically acceptabie esters of the compounds of formula | individually
25  constitute preferred embodiments of the present invention.

Compounds of formula I may form acid addition salts with acids, such as
conventional pharmaceutically acceptable acids, for exampie hydrochloride,
hydrobromide, phosphate, acetate, fumarate, maleate, salicylate, sulphate, pyruvate,
citrate, lactate, mandelate, tartrate, and methanesulphonate, Preferred are the



to obtain a compound of the formula IV WO 2006/045416 PCT/EP2005/010814 -19 0 NOR A.O IV
and converting the ester of formula IV into the acid of formulaV 0 N~ OH A.O 1/V under acidic or
basic conditions, 5 and coupling the compound of formula V with an amine of the formula VI H-NR'R2
VI wherein RisxanehdR/oasetras defined herein before, with the help of an coupkryragesto Bader basic
conditions to obtain a compound of the formula 1 0 z N-NR-A.O | 10 wherein A, R' and R2 are as
defined herein before, and if desired, converting the compound obtained into a pharmaceutically
acceptable salt. COUPIG agéntdtof e tathsRdnEstss ol FrasrsrRdrRl iAWt radiifésBr formula
VI are for example KRt erarlebthyldinviarstati@Dl), N,N' Is dicyclohexylcarbodiimide (DCC),
1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDCI),
1-[bis(dimethylamino)méipipeiaidnef Toprutsibets| Gy Stis| pypdisiesyIBreiRid e fhexafierephesphate
(HATU), 1-hydroxy-kiz, 3+ denfzairiefzagiecdhi QBT pnentoxenzotriarolel epkMidiphi's Mide tkafethyluronium
tetrafluoroborate (eRdle, 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

eluant). The invention embraces all of these forms.

10 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 viveo. Physiologically acceptable and
metabolically labile derivatives, which are capable of producing the parent compounds of
general formula [ in vivo are also within the scope of this invention.

15 A further aspect of the present invention is the process for the manufacture of
compounds of formula | as defined above, which process comprises

reacting a compound of the formula II

o
NS OR
HO #
1II
wherein R is lower alkyl,
20 with an alcohol of the formula HI
HO-A 1

wherein A is as defined herein before,
in the presence of a trialkylphosphine or triphenylphosphine and of a diazo compound
to obtain a compound of the formula [V



WO 2006/045416 PCT/EP2005/010814 -20 In more detail, the compounds of formula | can be
manufactured by the methods given below, by the methods given in the examples or by analogous
methods. Appropriate reaction conditions for the individual reaction steps are known to a person
skilled in thewitt.28temting anaterials are either commercially available or carteEpreparsdid by methods
analogous to the methods given below, by methods desggibed in references cited in the text.or in the
examples, or by methods known in the art. Scheme 1 O \\ CH,000H, H,0, O \\ azCl 0\ \ N reflux, 81%
yield / N A:CN, d, 4hre I / N\ 2hours 0 and reflux overnight | 281% yield 1) McCH, NaOH 20% 90"C.
overnight 2) H 86% yield HO H8r, 48% EtOWH,S %fRZ days 0\\//OH N 0V 83% yield N
OH 94% yield N O 0 lla 4 Compounds of formula bS, anufactured starting from commercially
e N-oxide 2 by reaction with hydrogen
peroxide and a solvent like acetic acid under refluxing conditions. The 6- methoxy-quinoline-lI-oxide is
reacted with silver cyanide and benzoyl chloride to obtgw the 6-methoxy-quinoline-2-carbonitrile 3 via
a modification of the Reisset'sche reaction (Ber., 38, 1610 (1905). Hydrolysis of the cyano group can
be affected by employing an. 15 acidic o ' jum.:We find j ient to use a base like
sodium hydroxide aar% Cé%}[‘éerrté% |ceﬁse%rté1f2%%§#§?édlr%{i§t%?e %&éb %Estgll%%%%?he corresponding 6-methoxy-
qguinoline-2-carboxylic acid 4. Removal of the methyl group with an acid like

N

-~

OH

A‘.O =

under acidic or basic conditions,
5 and coupling the compound of formula V with an amine of the formula VI
H-NR'R? VI

wherein R' and R? are as defined herein before, with the help of an coupling agen{

under basic conditions to obtain a compound of the formula [

]
AN R
Al 0 = !"%1
!
10 wherein A, R and R? are as defined herein before,

and if desired,
converting the compound obtained into a pharmaceuticaily acceptable salt.

Coupling agents for the reaction of compounds of formula V with amines of
formula VI are for example N,N’-carbonyldiimidazole (CDI), N,N'-

15 dicyclohexylcarbodiimide (DCC), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride (EDCI), 1-[bis(dimethylamino)methylene]-1H-1,2,3-triazolo [4,5-
b]pyridinium-3-oxide hexafluorophosphate (HATU), 1-hydroxy-1,2,3-benzotriazole
(HOBT), or O-benzotriazol-1-yl-N,N,N’,N’-tetramethyluronium tetrafluorcborate
(TBTU).



hydrobromic acid 48% in water gives 6-hydroxy-quinoline-2-carboxylic acid (5). The acid can be
esterified with an alcohol like ethanol and an acid like sulfuric acid to yield 20 the
6-hydroxy-quinoline-2-carboxylic acid ester Il, for example 6-hydroxy-quinoline-2- carboxylic acid ethyl
ester (lla). Theopwearation of compounds of formula | of the present invertomepaydnaogarried out in
sequential or convergent synthetic routes. Syntheses of 4ge invention are shown in the following
scheme. The skills required for carrying out the reaction and WO 2006/045416 PCT/EP2005/010814
-21 purification of the re$uhinte grtadhits carerripdetétmodelires aertherspStitheRsthefs indices
used in the followingeesetiption Ok thelpracasses havethplsignificandeggivenetabbve unless indicated
to the contrary. SChgiRe, grOreNYih Roriahians' QR iNG:HQ AL ydnlitedé ) B8 NlaBRsepN OH / RZ
HNRx+A.0 A-O é&néé' Yie? ge&% %j&it&mem' Sarmula.lcanhe Riansied @aquerg dgagedscheme 2

as follows: a) The ses th ers are widely. descri Iltera ure and res are
&?61'51 %ﬂlo%}é IVEN g? n? }1 (ﬁ Lbeed ril'é’\feregces

known to those rrh t Ftt dEEENBE HErature afec Ing such reactions
see for example: Céﬁ?ﬁﬁéﬁéﬁ%%ﬁﬁﬁﬁlﬁ%ﬂrmﬁﬁwg )‘Ak(?u‘ﬂ'tﬂéntéhﬁﬁ‘i‘ictlonal Group Preparations,
2nd Edition, Richard C. Larock. John Wiley & Sons, Eew York, 1999). The transformation can be
affected by employing reaction conditions which ar nly utilised in the so called "Mitsunobu
reaction” which is known to hose in the art and WIdF|y described (Hughes David L. The Mitsunobu
CH,COOH, H.0, \ BzCi
\©:j refluy, B1% vieid N AQCN, i, dnrs m
2hours l - and refiux overnight
B1% yistd

1 2

1) MeDH, NalH 20%
90°C, overnight

2y H
86% yiekt

o HBr, 4B%
H SN _EOHmSO, st zays
N G\/ 83% yield 4% yvald
o
Iz

Compounds of formula IT can be manufactured starting from commercially

10 available 6-methoxy-quinoline (1) that can converted to the N-oxide 2 by reaction with
hydrogen peroxide and a solvent like acetic acid under refluxing conditions. The 6-
methoxy-quinoline-1-oxide is reacted with silver cyanide and benzoyl chioride to obtain
the 6-methoxy-quinoline-2-carbonitrile 3 via a modification of the Reisset’sche reaction
(Ber., 38, 1610 {1905). Hydrolysis of the cyano group can be affected by employing an

15 acidic or basic medium. We find it convenient to use a base like sodium hydroxide and
after acidic treatment of the mixture we obtained the corresponding 6-methoxy-
quinoline-2-carboxylic acid 4. Removal of the methyl group with an acid like
hydrobromic acid 48% in water gives 6-hydroxy-quinoline-2-carboxylic acid (5). The
acid can be esterified with an alcohol like ethanol and an acid like sulfuric acid to yield

20 the 6-hydroxy-quinoline-2-carboxylic acid ester II, for example 6-hydroxy-quinoline-2-
carboxylic acid ethyl ester (ITa).

The preparation of compounds of formula I of the present invention may be
carried out in sequential or convergent synthetic routes. Syntheses of the invention are
shown in the following scheme. The skills required for carrying out the reaction and



15 reaction. Organic Reactions (John Wiley & Sons, New York, 1992, 42, 335-656) We find it
convenient to couple an ester of formula Il with alcohols of formula Il (either commercially available or
accessible by methods described in references or by methods known in the art; as appropriate) under
conditions emlayis@s{bosphine like a trialkylphosphine such as tribuylphasgkines(gastu)3,P),
triphenylphosphine 20 (Ph3P) and the like and a diazo-cgmpound like diethyl-azodicarboxylate
(DEAD), diisopropyl-azodicarboxylate (DIAD) (optionally polymer bound), tetramethyl
azodicarboxamide pundfithedikefither snltiepbosiwncryesed intbortitthnsforihatidigtumuss and
tetrahydrofurane (Tikifedaleenerdignasamathaneanst thepiseesiherrdshaciiMO20061@45416
PCT/EP2005/0108 4, -22.Rarticular testictionprythe nature of the solvent to be employed, provided
that it has no adverse effect on the reaction or the reagents involved and that it can dissolve the
reagents, at least to some extent. The reaction can takenplace over a wide range of temperatures, and
the precise reaction temperature is not critical to the invention. 5 We find it convenient to carry out the
reaction with heating from ambient c} perature to reflux. The time required for the r@action may also
vary widely, depending onmgpyNiacto 5,-hotably the reactiorftemperature
reagents. However, a perigd of 0.5hto §evemb’df‘ays Wil tStally, suff
of formula IV. 10 b) TH&RyArolysSS of esters are widely described in litégaturé and the procedures are
known to those in the art (For reaction conditions described in literature affecting such reactions see
for example:). The transformatiodlcan be affected bWemploying acidic or ba¥ic medium. We find it
convenient to use acidic conditions employing an acid like HCI and a solvent I}:e‘ dioxane, THE and

the like. There is no particular 15 restriction on the nature of the solvent to be employed, provided that
it has no adverse effect on the reaction or the reagents involved and that it carf dissolve the reagents,
at least to some extent. The reaction gan take place over a wide range of temperatur
precise reaction temperature.is nqt ctiicaldo the inyention fWe find it converfap Na.e
reaction with heating from g t20 té?npera-t&re-ﬂte-re I ki.JF'{he ttme kequ or the reaction may

also vary widely, depgngt any fébtors, notably the reaction temp€rature and the nature of the

I VI A%

Compounds of general formula I can be prepared according to scheme 2 as

follows:

a) The syntheses of ethers are widely described in literature and the procedures are
known to those in the art (For reaction conditions described in literature affecting
10 such reactions see for example: Comprehensive Organic Transformations: A Guide
to Functional Group Preparations, 2nd Edition, Richard C. Larack. John Wiley &
Sons, New York, 1999). The transformation can be affected by employing reaction
conditions which are commonly utilised in the so called “Mitsunobu reaction” which
is known to those in the art and widely described (Hughes, David L. The Mitsunobu
15 reaction. Organic Reactions (John Wiley & Sons, New York, 1992, 42, 335-656) We
find it convenient to couple an ester of formula IT with alcohols of formula II1 {either
commercially available or accessible by methods described in references or by
methods known in the art; as appropriate) under conditions employing 2 phosphine
like a trialkylphosphine such as tributylphosphine {(n-Bu)s,P), triphenylphosphine
20 {PhsP) and the like and a diazo-compound like diethyl-azodicarboxylate (DEAD),
diisopropyl-azodicarboxylate (DIAD} (optionally poiymer bound), tetramethyl
azodicarboxamide and the like in a solvent commonly used in such transformations
like tetrahydrofurane (THE), toluene, dichloromethane and the like. There is no



reagents. However, a period of from 0.5 h to several days will usually suffice to yield the title
compounds VI. c) The coupling of carboxylic acids with amines is widely described in literature and the
25 procedures are known to those in the art (For reaction conditions described in literature affecting
such reactiongsgadossaxample: Comprehensive Organic TransformationscAviuidsdmdiunctional
Group Preparations, 2nd Edition, Richard C. Larock. Jojy. Wiley & Sons, New York, 1999).
6-Alkoxy-quinoline-2-carboxylic acids of formula IV can conveniently be transformed to the respective
amide through 30 couplingwtheamiemine théaither ebmelnsiadiip hoataitecdrrietdssibre By methods
described in referencesondydnreihers: knanardactioa arthascappio priate)dby dehapioyindithevasage of
coupling agents. For examplesoupling Aqemisdite Nik-reaianusinidazeleEDlde range of

N,N'-dicyclohexylcarb(%diirréimgugDCC{I %&#&E@?&Qﬂ%@ﬁgQJ&B}QX;%‘@HYJ&@M@%@%MrOChloride

R M ang the ) 4
(EDCI), 1 35 [bis(dime yFaml_noe)Sl’net,ﬁ\e el-1H-1,2 3-triazolo L‘Eg@% I’I%I_I‘lllrlilglﬂ-l {é)n)%lde

hexafluorophosphate (W%ﬁ*lﬁl)’,tfwmmz‘lfffé}iﬁ%%ﬁé%ﬁ ST), ©- benzotriazol-
1-yl-N,N,N',N'-tetramethRfra st o bordes fratfen thrrtro wes ptseyaasud sy
PCT/EP2005/010814 d&g8ikiemamrequaisiane ihdebbrtis osastiup teffeetsuchniahs rratdhewe find it
convenient to carry outdhereastinsin, a selvest fike direthybarm dmidel( DM anftcindielpresence of

a base. There is no pagficular estician. ARIthe nature of the solvent to be employed, provided that it
has no adverse effect on the reaction or the s reagents involved and that it can dissolve the reagents,

at least to someexigntExATINeS (or:suitaklnisalventsibaludn. RME gichlosesethane{DCM),
dioxane, THF, and the like; There is ne.narkietlar [esHiction RS BRI aldhahaseased in_this
stage, and any base commont / used in this t pe reactlci_m may equ |l %e £em '03{99 here. Examples
of such bases include HHEIRSASPRINSEAY 16 Ié‘%i;se' SrofsyTe NIENe, %&3’%%?._%. b?hee fealction can take
place over a wide rangsigi eEhasErRaHEE: Mrfinl rEtietesp isrertinrersiint IS ABRERS to the
invention. We find it ceridéieriCtembanploutt e feeretonTiit b filefbrarain bl tiaiiperature to
reflux. The time sequiregkfarihededaetionraay aisolvanywideliploependiidg-orhmaripgsactors, notably
the reaction temperatuéﬁv@ﬂg J@&t@%ﬁ@r@i&nﬁx or the reagents involved and that it can dissolve the

reagents, at least to some extent. The reaction can take place over a wide range of

temnperatures, and the precise reaction temperature is not critical to the invention.

We find it convenient to carry out the reaction with heating from ambient

20 temperature to reflux. The time required for the reaction may also vary widely,
depending on many factors, notably the reaction temperature and the nature of the
reagents. However, a period of from 0.5 h to several days will usually suffice to yield

the title compounds VI

¢) The coupling of carboxylic acids with amines is widely described in literature and the

25 procedures are known to those in the art (For reaction conditions described in
literature affecting such reactions see for example: Comprehensive Organic
Transformations: A Guide to Functional Group Preparations, 2nd Edition, Richard
C. Larock. John Wiley & Sons, New York, 1999). 6- Alkoxy-quinoline-2-carboxylic
acids of formula IV can conveniently be transformed to the respective amide through

30 coupling with an amine V {either commercially available or accessible by methods
described in references or by methods known in the art; as appropriate) by
employing the usage of coupling agents. For example coupling agents like N,N'-
carbonyldiimidazole {CDI), N,N’-dicyclohexylcarbodiimide (DCC), 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDCI), 1-

35 [bis(dimethylamino)methylene]-1H-1,2,3-triazolo[4,5-b]pyridinium-3-oxide
hexafluorophosphate (HATU), 1-hydroxy-1,2,3-benzotriazole (HOBT), O-
benzotriazol-1-yl-N,N,N’,N’-tetramethyluronium tetrafluoroborate (TBTU) and the



15 reagents. However, a period of from 0.5 h to several days will usually suffice to yield amide
derivatives of formula I. As described above, the compounds of formula | of the present invention can
be used as medicaments for the treatment and/or prevention of diseases which are associated with
the modulatisvoaibéB4Bizeptors. Examples of such diseases are obesity, 28Cmerabasiciesirdrome
(syndrome X), neurological diseases including Alzheimeris disease, dementia, age-related memory
dysfunction, mild cognitive impairment, cognitive deficit, attention deficit hy eract|V|ty disorder,
epilepsy, neuropathic lﬁé'ﬁaqmaﬁﬂm%ﬁ EiaH%OYFﬂ@éfﬁ’ét S@Qf'ﬂﬁ%ﬁfﬂ‘ﬁ“&ﬁ?@a fHdffiple sclerosis,
stroke, dizziness, schizophnénmiae depressibnreadiiction Sq’h@nbhks@mhﬁfaﬁﬂ@é@p{%ﬁ}d@@s including
narcolepsy, and 25 othethdisraass delbuingiasihima patiergyr slietgyoinciucechaiway tesponses,
congestion, chronic OM‘?%’Ge%ﬁi@ﬂ%%:@kﬁ@%ﬁ%%%rﬁ@%sm@l gis@edersiohs tse as
medicament for (ne roaiaeRt ANAICL BIPHERNIOn ol QB O RIS glerq%%ams Jgeekignherefore also

relates to pharmaceutical ComposItions ¢ prising fine eanda
pharmaceutically acce%%%eﬁgﬂ?%?té%fSinﬁﬂﬂﬁW&H? 3%0&‘3 %h rIewitn\a}‘t(-%n |on rZ afes i compounds
as defined above for u%@%ﬁﬁé?ﬁbﬁ:%ﬁ?ﬁﬁ%&?ﬁ%ﬂ%@téﬁgé@%ﬁ arerefibe dpsottdattive
substances for the trehtsvemrt.and/anprevention o disdas hisviickiarectiss saiaradalithethe modulation
of H3 receptors. Exaraplgsyel seehmisapsestaichdhesityclnktakdidsyindeidme (syndrome X),

neurological disgases including Alzhelmers disense rderenia agetelated me ek 3mgysfunction,

mild cognitive impaitment, cognive, defd. aleaon el Avnerachyi gleorer saiegy
neuropathic pain, inflaimift Hf%rf){@éln mi alne Parkinson’s d e 2 /045416

PCT/EP2005/010814 Y24 ’é"g’&’l“é} S B IS3 ﬁ‘@gs‘,"” eag%r am 48¥ession, addiction,
motion sickness and steesarse vt oA PR ETRSIEHST A cFottien ﬂ‘@éﬁ%‘é&i’ﬁ(‘f‘l@ﬂﬁg asthma,
allergy, allergy-inducedepimdaygraspensésicongestiptheckroiic shaterstiveapd Brorare efifease and
gastro-intestinasdisordessersinanethes prbadiment ok invertiodsslatesdmby meibod foridhe
treatment and/or prevgntion;of diseaseswhich are associated with the modulation of H3 receptors.
Examples of such diseases are obesity, metabolic syndrome (syndrome X), neurological diseases
including Alzheimer's disease, dementia, age-related memory dysfunction, mild

As described above, the compounds of formuia I of the present invention can be

used as medicaments for the treatment and/or prevention of diseases which are
associated with the modulation of H3 receptors. Examples of such diseases are obesity,

20 metabolic syndrome (syndrome X), neurological diseases including Alzheimer’s disease,
dementia, age-related memory dysfunction, mild cognitive impairment, cognitive deficit,
attention deficit hyperactivity disorder, epilepsy, neuropathic pain, inflammatory pain,
migraine, Parkinsor’s disease, multiple sclerosis, stroke, dizziness, schizophrenia,
depression, addiction, motion sickness and sleep disorders including narcolepsy, and

25 other diseases including asthrna, allergy, allergy-induced airway responses, congestion,
chronic obstructive pulmonary disease and gastro-intestinal disorders. The use as
medicament for the treatment and/or prevention of obesity is preferred.

The invention therefore also relates to pharmaceutical compositions comprising a

compound as defined above and a pharmaceutically acceptable carrier and/or adjuvant.

30 Further, the invention relates 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. Exampies of such diseases are obesity, metabolic syndrome (syndrome X),
neurological diseases including Alzheimer's disease, dementia, age-related memory

35 dysfunction, mild cognitive impairment, cognitive deficit, attention deficit hyperactivity
disorder, epilepsy, neuropathic pain, inflammatory pain, migraine, Parkinson’s disease,



cognitive impairment, cognitive deficit, attention deficit hyperactivity disorder, epilepsy, to neuropathic
pain, inflammatory pain, migraine, Parkinson's disease, multiple sclerosis, stroke, dizziness,
schizophrenia, depression, addiction, motion sickness and sleep disorders including narcolepsy, and
other diseassgtinoladitdgiasthma, allergy, allergy- induced airway responsesTargestisaj€hronic
obstructive pulmonary disease and gastro-intestinal diseaders. A method for the treatment and/or
prevention of obesity is, is preferred. The invention further relates to the use of compounds of formula |

as defined above fOYIHBIRLSEMEN P BRIt GHApFER AT B e LR TR HE 00 S8R5 with the
modulation of H3 reé&pestsnisasngies dirsinshrdinpaieeiens obe sifjerdistatsoincledintrawhaaisyndrome
X), neurological diseisgs ilielgdinguaddhaimer'sgiseasepgenentiaagsbelated 2fumenoyy
dysfunction, mild cogRitived FetsienoRithageficit, attention deficit hyperactivity disorder,
epilepsy, neuropathic pain, inflammatory pain, migraine; Parkinson's disease, multiple sclerosis,
stroke, dizziness, schizophigsiia: deprRSsIon, tadaietionm raaetiofSicknRss mAthsieaptisorders including
narcolepsy, and othglAseases: QARG AsHRMR RIIeIa.RH Sraly RdHG R AEWaY S SREARES,

congestion, chronlcE25 ol?str %t|¥§ ulmonary, di easeta%ggc S r/%;hrét&stlggl d'%%r%%ﬁsmlo e pise of
na/or preve 0 esltfls_

a
€50 1564888 are Obesity, me %r me
compounds of formlflaarlnlP as detined Sbove for the treatment an vention of %eferred.
e

In addition, the invelHiGHFTeRteAT8 RIS GrEsHTH TmERBf HeriifAied eTaen (e seoe
preparation of medieaHESTER T e eABIERE ARBTOr PraventisHGT nseatEsy iR AP BdS¥ciated with
the modulation of H¥:nessphdr saik xauftyies ok spoh, 3o gliseaSedarerobdsiase metabkliclspsidrome
(syndrome X), neurglogicaldiseaserimshiding ddlzheimedsidisaaseidemnantia, agerglated memory
dysfunction, mild cognifiye jmpripenLfagpiixe seficiiatentianefickhvperadgivifygisorder,

epiepsy. neuropathic paln, Infammatory paip, miorgine Parkinsens isgase il sclerosis,

stroke, dizziness, sgﬁlzop reni ,rasé)presélon,ggsélaldtfon, MOtoN SICKTIESS an sleep

including narcolepsF 4 YRErALENdes ARG SEHRTE AHNERL LR I RHAR P RIHIES responses,
congestion, chrénicrsgistretive pulmonary disease and WO 2006/045416 PCT/EP2005/010814 - 25
gastro-intestinal disorders. The use of compounds of formula | as defined above for the preparation of
medicaments for the tredtPsérteaHEnpRVERRIBTF O Fes R RerRfsed formula 1 as defined

above for the treatment and/or prevention of diseases which are associated with the
modulation of H3 receptors. Examples of such diseases are obesity, metabolic syndrome
(syndrome X), neurological diseases including Alzheimer’s disease, dementia, age-related

20 memory dysfunction, mild cognitive impairment, cognitive deficit, attention deficit
hyperactivity disorder, epilepsy, neuropathic pain, inflammatory pain, migraine,
Parkinson’s disease, multiple sclerosis, stroke, dizziness, schizophrenia, depression,
addiction, motion sickness and sleep disorders including narcolepsy, and other diseases
including asthma, allergy, allergy-induced airway responses, congestion, chronic

25 obstructive pulmonary disease and gastro-intestinal disorders. The use of compounds of

formula | as defined above for the treatment and/or prevention of obesity is preferred.

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. Exampies of such

30 diseases are obesity, metabolic syndrome {syndrome X), neurological diseases including
Alzheimer’s disease, dementia, age-related memory dysfunction, mild cognitive
impairment, cognitive deficit, attention deficit hyperactivity disorder, epilepsy,
neuropathic pain, inflammatory pain, migraine, Parkinson’s disease, multiple sclerosis,
stroke, dizziness, schizophrenia, depression, addiction, motion sickness and sleep

35 disorders including narcolepsy, and other diseases including asthma, allergy, allergy-
induced airway responses, congestion, chronic obstructive pulmonary disease and



The compounds of formula | and their pharmaceutically acceptable salts possess valuable
pharmacological properties. Specifically, it has been found that the compounds 5 of the present
invention are good histamine 3 receptor (H3R) antagonists and/or inverse agonists. The following test
was carried ovd im@vaexr1o determine the activity of the compounds of formtiizEfio®Bindisig assay with
3H-(R)a-methylhistamine io 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, 2482 i8estinahpisvotsrianfEhanio ohtcatnperdn plfer rBdrtbe8 0epgep -BIRINENT was
incubated with increagsirgicootentiaiiaasobsHRadvethyibistaminadihytirboiiiokdes{@red to 10 15
nM). Non specific binding was determined using a 200 fold excess of cold (R)a Methylhistamine
dihydrobromide (500 nMrfinadrepomehtdfiomuld heohdubattonwasisatiied cpislde ribracetiperature (in
deep-well plates shakingifonihraednssorbbeinapyalidnle, iniesthewedunbs25R: Wniboeridcubation
was followed by rapigliltiation oR G .l édﬁmgaﬁ%@geé@mr@gmta%ﬁ%ﬁma Hig:&0 MM
shaking at 200 rpm for two 20 hours). The filtration was made using a cell-harvester and the filter
plates were then WHSREH five times with ice cold washing buffer containing 0.5 M NacCl. After
narvesting, the plates were died at55 G for SOmiD, hsne, s slIRon yfd (Microscint 40,
40 microl in each well) and the-ameunt o raofloactivity on the filter was determined in Packard
top-counter after sHRRGE Bide&2¥5r Mo hours at 200 rpm at room 25 temperature. Binding Buffer:
50 mM Tris-HC1 pH 7.4 and 5 m| 2X 6H2[g_ptaH an Washing Buffer: 50 mM Tris-HC1 pH 7.4
and 5 mM MgCl2x sh SR measurement of affinity of H3R inverse
agonists: twelve increasing concentrations (ranging from_ 10 M to Q. of.t compounds
were always 3d%ested iga%%ﬁ%lf)’é%%ﬁ‘ﬁﬁ %bu%%lﬁsgﬁ%eeﬁgsfgﬁg}ﬁ(gur%gﬁ:ﬁ%cgéﬁiﬁ%%ﬁﬁgsn HR3-CHO
cell line. An appropﬁﬁ?ﬁ%ﬁﬂﬁ’f%fbﬁ?dféﬁ}‘@@hé&jM?ﬁa%el{i%ﬁb%p Bid E%Paﬁ%\%-f'at Kd, were
incubated for 1 hou atrrpertidceipEiatdis.in 250 pl final volume in 96-well plates in presence of
3H(R)a-Methylhistamine (1 nM final concentration = Kd). WO 2006/045416 PCT/EP2005/010814

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

with increasing concentrations of "H(R)a-Methylhistamine di-hydrochloride (0.10 to 10

15 nM). Non specific binding was determined using a 200 fold excess of cold (R)a:-
Methylhistamine dihydrobromide (500 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 pl. The incubation was followed by rapid filtration on GF/B
filters (pre-soaked with 100 pl of 0.5% PEl in Tris 50 mM shaking at 200 rpm for two

20 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 60min, then we added scintillation fluid (Microscint 40,
40 microl in each well) and the amount of radioactivity on the filter was determined in
Packard top-counter after shaking the plates for two hours at 200 rpm at room

25 temperature.

Binding Buffer: 50 mM Tris-HCl pH 7.4 and 5 mM MgClyx 6H,0 pH 7.4. Washing
Buffer: 50 mM Tris-HCl pH 7.4 and 5 mM MgClx6H,0 and 0.5 M NaCl pH 7.4.

Indirect measurement of affinity of H3R inverse agonists: twelve increasing
concentrations (ranging from 10 pM to 0.3 nM) of the selected compounds were always
30 tested in competition binding experiments using membrane of the human HR3-CHO
celi line. An appropriate amount of protein, e.g. approximately 500cpm binding of
RAMH at Kd, were incubated for 1 hour at room temperature in 250 pl final volume in
96-well plates in presence of *H(R)c-Methylhistamine (1 nM final concentration = Kd).



-26 Non-specific binding was determined using a 200 fold excess of cold (R)a - Methylhistamine
dihydrobromide. All compoundswere tested at a single concentration in duplicates. Compounds that
showed an inhibition of [3H]-RAMH by more than 50% were tested again to determine 5 IC50 in a
serial dilutiorwexpeximsints Ki's were calculated from IC50 based on Chenge®Brasofieguetion ( Cheng,
Y, Prusoff, WH (1973) Biochem Pharmacol 22, 3099-3138). 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 nM, and more brafepadific diralinaivds ArPraiapdutiznOn PllketothowingddBie shows measured
values for to some ketagidas anmpiibypdstobitidepresent invention. The following table shows measured
values for some selected compounds of the present invention. K; (nM) Example 2 200 Example 14
78 Example 64 450 Thesdomppondswafréoesmdat @ siagd ¢thedephaimmacdutibadtys acoaptabld galts and 15
esters can be used aswRedicamBitses 6:gHN-thevfarpy sbrharmaorulicekatepaiatienadermanteral,
parenteral or torycal@dmlyg%}@tmuw@y cARdR. @wgﬁaﬁsgaéﬁ%m 19, sR@tyellvng 9. in the form

of tablets, coated t Iets sof Ies o lutions,.e
suspensions, rectal y, & g.1 ecr’w %el}g rm cr)’ig‘sdpﬁgsscf Ories, %e”arS r%tee)raﬁy, e. '@r |ra§ctcrf}1sZ ogr]am o#%%ctlon

solutions or infusion soluﬂgns ngrotﬁ) y&e gesezolnt Oe@b;(ﬁ'@%@%%h‘fr ms%I gls The

production of the ph aceutlc reparatlo [gen cted In a nner_ whjc be familiar to
any person skilled |ﬁ%‘i’1‘ét 5%%’6‘&% HB%%& ?fﬂ%d f%ﬁ’fﬁﬁ?g’(‘ oY ARSF
pharmaceutically adeeistapeciabes bk incaiogdhmisiras solivviveteblethomnmeasuieapBusder toxic,
inert, therapeutivallyccomgatible @brsalidor iggjdecarrievamaterials and, if desired, usual
pharmaceutical adjuvants. Suitable carrier materials are not only inorganic carrier materials, but also

organic carrier materialSThEfelnforgexaimmpleyd aviosesdcotnes tarshoe ghdiedtpoapthiadeof thalc, WO
2006/045416 PCT/pR260 502314

X; (nM)
Example 2 200
Example 14 78
Example 64 450

The compounds of formula (I) and their pharmaceutically acceptabie salts and
15 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 suppositories,
parenterally, e.g. in the form of injection solutions or infusion solutions, or topically, e.g.

20 in the form of cintments, 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

25  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,



-27 stearic acid or its salts can be used as carrier materials for tablets, coated tablets, drags and hard
gelatine capsules. Suitable carrier materials for soft gelatine capsules are, for example, vegetable oils,
waxes, fats and semi-solid and liquid polyols (depending on the nature of the active ingredient no
carriers are, woyveygs«teguired in the case of soft 5 gelatine capsules). Susahliereausiginsmaterials for
the production of solutions and syrups are, for example,water, polyols, sucrose, invert sugar and the
like. Suitable carrier materials for injection solutions are, for example, water, alcohols, polyols, glycerol
and vegetable oils.s8uitabi@l cattienlnate hals¢orstpppositeresiafe, thlaex amaplbfahitedhgieshardened

oils, waxes, fats and:seaidigikie-Rrliguidpsiyels. Suilabineatiasnataials-tonigdepigalpreparations
are glycerides, seméﬁxmﬁe&@g&me%ﬁatwgs %@%@&mw@i@g@ﬁq&?@p@m il yuanees, liguid

paraffins, liquid fatty a}lco ?Ii st(%rollsri Pg nglgaggegsl €O %g‘ge;: reuchl)r% eEle?tlve§ Lfltsual stabilizers,
favour- Improving

preservatives, wetting and emusl ents, consistenty- IMmproving
agents, salts for¥a %‘T&rtﬁéaﬁ%ﬁ?@tl g‘éﬁr‘é‘efsr%‘ff szﬂbgi%lﬁfﬂéjé‘chﬂRflﬁ?ﬁ?“ééf@rﬁﬁ{?%nd

masking agents and'arftostdayms, c@lﬁﬁ’é peterlosHeiRRsratiSH sspahiaciiSaltddseaifs. The dosage
of the compounds ohforiatlfof Iyjeaivvasiatidthinreyfdeckmitse.depending i thizdisgasecterse controlled,
the age and the indidghualiconditionint tagidpatientand:the peadsief administairnmand wil, of course,
be fitted to the individual,2Q 599‘#5%?%@% ?Qﬁhﬂ@fé‘ﬁ&‘ Q{u?éﬁ?oy 9fsﬁ9&ﬂt&§£@£§ﬁeﬁm£xaosage of

about 1 mgto about% 1Ican ! r%% es es%'r% g{y erg) Serrplgs ba n}%,m 1 C{nto consideration.
Depending on the do plf Convenieht t adrinist "rmtti'n éamf Yser\lleral dosage units. The
pharmaceutical preﬁ‘éﬂé‘fﬁ?ﬁé‘ﬁ%ﬁ%ﬁ@ﬂlv %hﬁ%‘é@@ﬁffﬁ’i %@drf?éty %5" Br&r&tEsly 0.5-100 mg, of a
compound of formukeliytiFeacelicningesempiedessrtiscto illustrate the present invention in more
detail. They are, however, not intended to limit its scope in any manner. Examples Intermediate 1 30
6-Hvdroxy-quinoline-2- CQW%R‘%@&»@IWY&%?S’ B SHbSUIIB eI o RRASIstency-

improving agents, flavour-improving agents, salts for varying the osmotic pressure,
15 buffer substances, solubilizers, colorants and masking agents and antioxidants come into
consideration as pharmaceutical adjuvants.

The dosage of the compounds of formula (I} can vary within wide limits
depending on the disease to be controlled, the age and the individual condition of the
patient and the mode of administration, and will, of course, be fitted to the individual

20 requirements in each particular case. For adult patients a daily dosage of about 1 mg to
about 1000 mg, especially about I mg to about 100 mg, comes into consideration.
Depending on the dosage it is convenient to administer the daily dosage in several dosage

unis.

The pharmaceutical preparations conveniently contain about 0.1-500 mg,
25  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
Intermediate |

30 6-Dvdroxv-guinoline-2-carboxvlic acid ethvl ester

a) 6-Methoxy-quinoline 1-oxide



WO 2006/045416 PCT/EP2005/010814 -28-Li N O 6-Methoxy quinoline (15 g, 0.094 mol) was
dissolved in acetic acid (97 MI) and treated with hydrogen peroxide (37 ml). The mixture was stirred to
100 C for 2 hours. After vaporation to dryness 100 ml of water was added to the residue until a
precipitate Saappearsiskiltration and washing with water gives a yellow pre¢ipieztaahatosidried under
vacuum to yield 13.5 g of the title compound as a light yedéow solid (82 %). MS (m/e): 176.3 (M+ H) +,
b) 6-Methoxy-quinoline-2-carbonitrile N 10 6-Methoxy-quinoline-I-oxide (13.48 g, 0.076mol) in 30 ml
chloroform was treated with 3.87 g (0.028 mol) o ride and 3.65 g (0.0 27 mol) of silver
cyanide. The mixture was stirred for 4 hours at room re and stirred to reflux for additional

14 h. After evaporation of the solvent to half volume the mixiure was cooled to 0 C and a precipitate of
silver salt appeared. The mixture was fiItered and the solution was 15 concentrated and the solid
residue was washed in d ether and dried under vacuum..to yield 11 2 %).of itle
compound as light browr%z\%%{éoﬁ§”fno ”}e( 4 é]% Was)dés Fém acegﬁc(lﬁ% r@%@;r 5oxyllc acid N
O OH 20 6-MethoXiEHERNGRNBYIeasHRHRFIRE (8737)- 3 B5B RIS W?@%W%’cﬂ%n%ﬁ%&é‘%&ted with
240 ml of 20% NaOkftaridphetixtorEwes Heamedite2ve wdsbsaienresios overhRypRPA#Er cooling to
0 C a precipitatesappgated Flraionxhd euldsditehedto geta gddiuprailttiabwasdsisspadeted in water.
HC125% was addedutihRbhRid {9 9ebthe aaid-asppuiesiRitate rwasndiliered andgried under
vacuum. The moth(=g7| 9{9 e first 25 filtration was acidified with HCI 25% until pH 3-4 until a
precipitate appeared. The preC|p|tate was filtered and the solid was washed in water and dried under

vacuum to yield 9.6,9488.3).0f th& difle.sompaundas light brown solid. MS (m/e)= 204 (M+ H) .

O
P
N°

10 6-Methoxy-quinoline-1-oxide (13.48 g, 0.076mol) in 3¢ ml chloroform was treated
with 3.87 g (0.028 mol) of benzoyl chloride and 3.65 g (0.0 27 mol) of silver cyanide. The
mixture was stirred for 4 hours at room temperature and stirred to reflux for additional

N

14 h. After evaporation of the soivent to half volume the mixture was cooled to (¢ °C and
a precipitate of silver salt appeared. The mixture was filtered and the solution was

15 concentrated and the solid residue was washed in diethy! ether and dried under vacuum
to yield 11 g (82 %) of the title compound as light brown solid. MS (m/e)= 185.3 (M+
H) .

¢) 6-Methoxy-guinoline- 2-carboxvlic acid

e SN
N/ ©
OH
20 6-Methoxy-quinoline-2-carbonitrile (9.3 g, 0.050 mol) in 96 ml methanol was

treated with 240 ml of 20% NaOH and the mixture was heated to 120 °C in a sealed tube
overnight. After cooling to 0 °C a precipitate appeared. The mixture was filtered to geta
sodium salt that was suspended in water. HCl 25% was added until pH 3-4 to get the acid
as a precipitate that was filtered and dried under vacuum. The mother liquid of the first
25 filtration was acidified with HCI 25% until pH 3-4 until 2 precipitate appeared. The
precipitate was filtered and the solid was washed in water and dried under vacuum to
vield 9.6 g (86 %) of the title compound as light brown solid. MS (m/e)= 204 (M+ H) ™.



WO 2006/045416 PCT/EP2005/010814 -29 dl 6-Hydroxv-auinoline-2-carboxylic acid HON O OH
6-Methoxy-quinoline-2-carboxylic acid (4 g, 0.019 mol) was suspended in hydrobromic acid 48% in
water (80 ml) and the mixture was heated at 125 C overnight. 5 After cooling to 0 C ammonium
hydroxide wascazidetdssats the pH was 6-7 followed by addition of HCI unticthexzkbsiassd+4 and the
compound precipitated. The solid was filtrated, washed with water and dried under vacuum to yield
3.5 g (0.0185 mal, 97% of theory) of the t|tIe compound as a yellow solid MS (m/e)= 190.1 (M+H) . e)
6-Hydroxy_quinolin82 : A SRS 10 O 6-Hydroxy-quinoline-2-carboxylic acid
(2.3 g, 0.012 mol) was dlssolved in absolute ethanol (150 ml). Sulfuric acid (0.550ml, 0.0096 mol) was
added and the mixture was refluxed for 16 hours. A cooling to room temperature the ethanol was
evaporated and 60 ml of ethyl acetate, 50 ml of coole arest

with solid NaHCO3. Extraction and concentration of the organqmphase gave the title product as a light
yellow solid that was used for the next steps without purification (2.1 g, 81% of theory). MS (m/e)=

218.4 (M+ H) . IntermedigtgrerSnfInlaeimenylpinartinddylox\0.mvinpline2scabexylie acid 1:1
hydrochloride WO 21%%9%%%%(&-%%%9@/ @%Qﬁ%éﬂdm& Blixture was heated at 125°C over diht

6-(1-1sopropyl-piperidin-4yI xv) aui oline-2-car ¢ acid e I est (0.0046
mot) of 6- hydroxg; qﬂ%tollrgll %ﬂgcar!gc%(yfnc acid € eR’?’ z1(}estd¢tear @95%‘% rlpgwenyfp spine

(Fluka), 2.4 g (0.0089 f)?ﬁ%%&ﬁﬂdb%ﬁ&ff&.ﬁﬁt%ﬁ %m*apf%ﬂrfeooé nT B58E4PRSrt.-butyl

azadicarboxylate A0%ritedo wpshed with water and dried under vacuum to yield 3.5 g {0.0185 mol, 97% of
theory) of the title compound as a yellow solid MS {m/e)= 190.1 (M+H)".

¢) 6-Hydroxy-quinoline-2-carboxylic acid ethyl ester

HO o

NZ N O
10 o

6-Hydroxy-quinoline-2-carboxylic acid (2.3 g, 0.012 mol) was dissolved in
absolute ethanol (150 ml). Sulfuric acid (0.550ml, 0.0096 mol) was added and the
mixture was refluxed for 16 hours. After cooling to room temperature the ethanol was
evaporated and 60 ml of ethyl acetate, 50 ml of cooled water were added. The pH was
15 adjusted to 7 with solid NaHCOs. Extraction and concentration of the organic phase
gave the title product as a light yellow solid that was used for the next steps without
purification (2.1 g, 81% of theory). MS (m/e}=218.4 (M+ H) ",

Intermediate 2

6-(1-Isopropvl-piperidin-4- -gquinoline-2-carboxylic acid 1:1 hyvdrochloride




in 100 ml THE was stirred for a prolonged period of time at 35 C. The mixture was filtered through a
pad of silica and washed with 30 ml THE The mixture was evaporated to dryness and purified on
silica eluting with a gradient of DCMJ McOH 98/2. The product fractions were evaporated and the
residue was tyilLratgeksyith diethyl ether to io yield after drying under vacuwmrie82mgd831%) of the title
compound as white solid. MS (m/e): 343.3 (M+ H) +. b) 3¢ -

6-(1-Isopropyl- plperldln -4- onxy) qumollne -2-carboxylic aC|d 1:1 hydrochlorlde YHCIINO-H O'l10
6-(1-1sopropyl-pipe Adir-45i5ap) &V sphaiuinelingd-sulngticcid ethyl ester 0 0033 mot) was
dissolved in dioxane (25 ml). HC137% (2 06 ml, Q. 066 mot) was added and the mixture was stirred at
85 C for 16 hours. Dioxane was evaporated a\qi/oluene (3 x 15 ml) was used to remove the
remaining water by azeotropic destillation. Af@jvaporatlon of the toluene the title compound was

obtained as a yellow solid after drying undertyacium (1.3 g, 100% of theory). MS (m/e)= 315.2 (M+
H)+. WO 2006/045416 PCT/EP2005/010814 -31 Intermedlate 3
6-(1-1sopropyl-pyrrolidin-3-vloxy)-quinoline-2- c&rb
6-(1-1sopropyl-pyrrolidin-3-yloxquinoline-2-carboxwigacig-e Q§Ler 9 N OV 05 A mixture of 0.960 g
(0.0044 mol) of 6-hydroxy-quinoline-2-carboxylic acid ethyl ¢ dster, 2.32 g (0.0088 mmol) of
triphenylphospine (Fluka), 0.739g (0.0057 mmol) of 1- |sopropyl -3- pyrrolldlnol and 1.61 mI (0.0088
mmol) of di-tert.-butyl az dl%atrb yllatao °/ Ip! ol%lg po 100 ml TH stl regcf Iecgnged
period of time at 35 C. The mixture Was tflere hrou ad of : S|Pca an iw Wlt '

I
The mixture to was %%/56%?3?@&61 d?{/?i@’&“é}?d’ Atfie ‘(’Jlf"i‘ ifice tcig ’W?l}l)\ LPsRREIRY bt DCmM/OI{/I-laHollz—l

98/2. The produét frﬁé%%wé@/aéﬂh&%@%@?ﬁé’?ésmﬁebﬁ% %?H%F@fé@%?ﬁﬁ Hitethytoluene

in 100 m] THF was stirred for a prolonged period of time at 35 °C. The mixture was

filtered through a pad of silica and washed with 30 ml THF. The mixture was evaporated
to drymess and purified on silica eluting with a gradient of DCM/ MeOH 98/2. The
product fractions were evaporated and the residue was triturated with diethyl ether to

10 yield after drying under vacuum 1.3 mg (83 %} of the title compound as white solid. M$
(mfe): 343.3 (M+ H) ™,

b} 6-{1-Isopropvi-niperidin-4-vioxv)-auinoline-2-carboxvlic acid 1:1 hydrochloride

N HC

6-(1-Isopropyl-piperidin-4-vloxy)-quinoline-2-carboxylic acid ethyl ester (1.1 g,
15 0.0033 mol) was dissolved in dioxane {25 ml}). HCI 37% (2.06 ml, 0.066 mol) was added
and the mixture was stirred at 85 °C for 16 hours. Dioxane was evaporated and toluene
(3 x 15 ml) was used to remove the remaining water by azeotropic destillation. After
evaporation of the toluene the title compound was obtained as a yellow solid after drying
under vacuum (1.3 g, 100% of theory). MS (m/e)= 315.2 (M+ H)".



ether to yield after drying under vacuum 1.35 g (94 %) of the title compound as white solid. MS (m/e):
329.3 (M+ H) +. b) 6-(1-Isopropyl-pyrrolidin-3-yloxv)-quinoline-2-carboxylic acid acid 1:1 is
hydrochloride HCI N O1H 0 6-(1-Isopropyl-pyrrolidin-3-yloxy)-quinoline-2-carboxylic acid ethyl ester
(0.5 g, 0.002waalyosassdissolved in dioxane (20 ml). HC137% (0.94 ml, 0.@8 me)oms@dded and the
mixture was stirred at 85 C for 16 hours. Dioxane was egaporated and toluene 20 3 x 15 ml) was used
to remove the remaining water by azeotropic destillation. After evaporation of the toluene the title
compound was obt Eyellow solid after drying under vacuum (0.570 g, 100 % of theory). MS
(m/e)=301.2 (M+ H)+. \ -32 Intermedla ed
6-(3-PiReridin-1-yl-§ioo -Isoprox ( acid acid 1:1 hvdrochloride
6-(3-Piperidin-I-yl-pro o(xy - O SfA‘ mixture of 0.400 g
(0.002 mot) of 6-hydroxy= g-004-rmol) of
triphenylphospine (Fluka), 0.396 g (O 003 mmo) of 3- plperldln 1 yI propan-l-ol and 0.68 ml (0.004
mmol) of di-tert.-butyl azadicarboxylate 409 toluene in 40 ml THE was stirred for a prolonged
period of time at 35 C. The mixture was filtere ough a pad of silica and washed with 30 ml THF.
The mixture io was evaporated to dryness and pwified on silica eluting with a gradient of DCM/
MeOH/NH40H from 97/3/0.5 to 90/10/0.5. The psodugt fractions were evaporated and the residue
was triturated with diethyl ether to yield after drying rvg cuuom 0.600 g (93 %) of the title
compound as white solid. MS (m/e): 343.3 (M+ H) . T ~
6-(3-Piperidin-I-yl-12ropooxv)--quinoline-2-carboxylic acid 1:1¢

Mo o

ydrochloride HCI

5 A mixture of 0.960 g {0.0044 mol) of 6-hydroxy-quinoline-2-carboxylic acid ethyl ester,
2.32 g (0.0088 mmol) of triphenylphospine (Fluka), 0.739g (0.0057 mmol) of 1-
isopropyl-3-pyrrolidinol and 1.61 ml (0.0088 mmol) of di-tert.-butyl azadicarboxylate
40% in toluene in 100 ml THF was stirred for a prolonged period of time at 35 °C. The
mixture was filtered through a pad of silica and washed with 30 ml of THF. The mixture

10 was evaporated to dryness and purified on silica eluting with a gradient of DCM/ MeOH
98/2. The product fractions were evaporated and the residue was triturated with diethyl
ether to yield after drying under vacuum 1.35 g (94 %) of the title compound as white
solid. MS (m/e): 329.3 (M+H)™.

b) 6-( 1—Isonropvl—vvrmlidin—3—Vloxv);c;uinoline-2~carboxvlic acid acid 1:1
15 hvdrochloride

6-(1-Isopropyl-pyrrolidin-3-yloxy}-quinoline-2-carboxylic acid ethyl ester (0.5 g,
0.002 mol) was dissolved in dioxane (20 ml}. HC1 37% (0.54 ml, .03 mol} was added
and the mixture was stirred at 85 °C for 16 hours. Dioxane was evaporated and toluene (
20 3 x 15 ml) was used to remove the remaining water by azeotropic destillation. After
evaporation of the toluene the title compound was obtained as a yellow solid after drying
under vacuum (0.570 g, 100 % of theory). MS (m/e)= 301.2 (M+ H)™.



O N O1H 150 6-(3-Piperidin-lI-yl-propoxy)-quinoline-2-carboxylic acid ethyl ester (0.6 g, 0.002 mol)
was dissolved in dioxane (20 ml). HCI 37% (1.08 ml, 0.035 mol) was added and the mixture was
stirred at 85 C for 16 hours. Dioxane was evaporated and toluene ( 3 x 10 ml) was used to remove the
remaining waterdoysazeqtopic destillation. After evaporation 20 of the tolupnethsvitileregampound was
obtained as a yellow solid after drying under vacuum (0592 g, 96% of theory). MS (m/e)= 315.3(M+
H)'. WO 2006/045416 PCT/EP2005/010814 -33- Intermediate 5
6-f2-(1-Methyl-pvrrolistinpeditedhoxyLouinoline-2-carboxvlic acid 1:1 hydrochloride a)
6-f2-(1-Methyl-pvrrolidin-2- vI) ethoxvl oumollne 2- carboxyllc ac:ld ethyl ester NN O 5 A mixture of
0.400 g (0.002 molfdBdkinpridislyunenesrpovineling hcabrrpinariddd hvdrogrorids 004 mmol) of
triphenylphospine (Fluka) O 396 g (0 003 mmol) of 1- methyl -2- pyrrolldlneethanol and 0.68 ml (0.004
mmol) di-tert.-butyl ZaicalRsse 7t L IR ERQIR SIBNEAfor a prolonged period
of time at 35 C. The mlxture was flltered@gh a pad of silica and washed with 30 ml THF. The

mixture was 10 evaporated to dryness and purified on silica eluting with a gradient of DCM/
MeOH/NH40H from 97/3/0.5 to 90/10/0.5: roduct fractions were evaporated and the residue
was triturated with diethyl ether to yield after dryingyunder vacuum 0.317 g (53 %) of the title

compound as white solid. MS (m/e): 329.2 (M+ H) ". =
6-f2-(1-Methyl_pyrrolidin-2-A)-ethoyl-quinoline-2-carb aN id 18 ishydrochloride /NH iN OO0 0
o]

5 A mixture of 0.400 g (0.002 mol) of 6-hydroxy-quinoline-2-carboxylic acid ethyl ester,
0.966 g (0.004 mmol) of triphenylphospine (Fluka}, 0.396 g (0.003 mmol) of 3-
piperidin-1i-yl-propan-1-ol and 0.68 ml (0.004 mmol) of di-tert.-butyl azadicarboxylate
40% in toluene in 40 ml THF was stirred for a prolonged period of time at 35 °C. The
mixture was filtered through a pad of silica and washed with 30 ml THF. The mixture

16 was evaporated to dryness and purified on silica eluting with a gradient of DCM/
MeOH/NH40H from 97/3/0.5 to 90/10/0.5. The product fractions were evaporated and
the residue was triturated with diethyl ether to yield after drying under vacuum 0.600 g
(93 %) of the title compound as white solid. MS (m/e): 343.3 (M+ H)™.

b) 6-{3-Piperidin-1 -vi-propoxy)-auinoline-2-carboxvlic acid 1:1 hydrochloride

CN\O HC

15

6-(3-Piperidin-1-yl-propoxy)-quinoline-2-carboxylic acid ethyl ester {0.6 g, 0.002 mol)
was dissolved in dioxane (20 ml). HCI 37% (1.08 ml, 0.035 mol) was added and the
mixture was stirred at 85 °C for 16 hours. Dioxane was evaporated and toluene (3 x 10
ml) was used to remove the remaining water by azeotropic destillation. After evaporation

20 of the toluene the title compound was obtained as & yellow solid after drying under
vacuum (0.592 g, 96% of theory). MS (m/e)= 315.3(M+ H)".



CIH 6-[2-(1-Methyl-pyrrolidin-2-yl)-ethoxy)-quinoline-2-carboxylic acid ethyl ester (0.310 g, 0.001 mol)
was dissolved in dioxane (10 ml). HCI 37% (0.580 ml, 0.019 mol) was added and the mixture was
stirred at 85 C for 16 hours. Dioxane was evaporated and 20 toluene (3 x 10 ml) was used to remove
the remainingvoates/msazgeotropic destillation. After evaporation of the tolpenathesitmeampound was
obtained as a yellow solid after drying under vacuum (Q0.895g, 96% of theory). MS (m/e)= 301.3 (M+
H)'. WO 2006/045416 PCT/EP2005/010814 -34 Example 1 (2

5-Dihydro-pyrrol-I- yl)ﬂlgné%dlé@éropyl -piperidin-4-yl.oxy)-guinolin-2-yl)- methanone

6-(1- Isopropyl piperidin-4- onxy)-qumollne -2- c}:arboxyllc acid 1 1 hydrochlorlde 5 30 mg, 0.086 mmol,

mmol) and the mixturetix iSem i
subjected to preparatlve HPLC purlflcatlon on reversed phase materlal elutlng with a gradlent of t0
acetonitrile/water! triethylamine. The productr\fra tions were evaporated to dryness to yield 4.7 mg (14
%) of the title compound as light brown solid. (m/e): 412.4 (MH', 100%). According to the
procedure described for the synthesis of example 1 further derivatives have been synthesised from
6-(1-isopropyl-piperidin-4-yloxy)-quinoline-2- Is caB td 1:1 hydrochloride and the respective
amines. The results are shown in table 1 and compri to-26. Table 1 Mw No Systematic
name MW Starting materials found (M+H)" (2,5-dihydro-pyrrol-}- 6-(1-isopropyl-piperidin-4-yloxy)
yh)-[6-(I-isopropyl- quinoline-2-carboxylic acid 1:1 2 piperidin-4-yloxy)- 365.4 hydrochloride and 366.4

5 A mixture of 0.400 g (0.002 mol) of 6-hydroxy-quinoline-2-carboxylic acid ethyl ester,
0.566 g (0.004 mmol) of triphenylphospine (Fluka), ¢.396 g (0.003 mmol} of 1-methyl-2-
pyrrolidineethanol and 0.68 mi (0.004 mmol) di-tert.-butyl azadicarboxylate 40% in
toluene in 40 ml THE was stirred for a prolonged period of time at 35 °C. The mixture
was filtered through a pad of silica and washed with 30 ml THEF. The mixture was

10 evaporated to dryness and purified on silica eluting with a gradient of DCM/
MeOH/NH40H from 97/3/0.5 to 90/10/0.5. The product fractions were evaporated and
the residue was triturated with diethyl ether to yield after drying under vacuum 0.317 g
(53 %) of the title compound as white solid. MS {m/e): 329.2 (M+H)™.

b) 6-]2-{1-Methyl-pyrrolidin-2-yl)-ethoxy]-quinoline-2-carboxvlic acid 1:1
15 hydrochloride

6-2-(1-Methyl-pyrrolidin-2-yl)-ethoxy] -quinoline-2-carboxylic acid ethyl ester (0.310
g, 0.001 mol) was dissolved in dioxane (10 ml). HCl 37% (0.580 ml, 0.019 mol) was
added and the mixture was stirred at 85 °C for 16 hours. Dioxane was evaporated and

20 toluene {3 x 10 ml) was used to remove the remaining water by azeotropic destiliation.
After evaporation of the toluene the title compound was obtained as a yellow solid after
drying under vacuum (0.395g, 96% of theory). MS (m/e)= 301.3 (M+ H)".



quinolin-2-yl)- 5-dihydropyrrole (commercially methanone available) 6-(1-isopropyl-piperidin-4-yloxy)-
6-(1-isopropyl-piperidin- quinoline-2-carboxylic acid 1:1 3 4-yloxy)-quinoline-2- 355.48 hydrochloride
and 356.4 carboxylic acid ethyl- ethyl-methyl-amide (commercially methyl-amide available) 4 381.52
6-(1-isopropywkpiperaiusdsyloxy)- 382.3 [6-(1-isopropyl- uinoline-2-carbo lisagidpkibawW @s2006/045416
PCT/EP2005/010814 -35 MW No Systematic name M\¥4Starting materials found (M+H)'
piperidin-4-yloxy)- hydrochloride and quinolin-2-yl]-(2-methyl- 2-methyl-pyrrolidine pyrrolidin-1-yl)-
(commercially available) methanone 6-(1 -isopropyl - 6-(1-1sopropyl-piperidin-4-ylo)cy)-
4-yloxy)-quinoline-2 qumollne -2-carboxylic ac:ld 1:1-5 carboxyllc aC|d tert 369.51 hydrochloride and
370.3  tert-butylamitie O e ran-bilada gl oproakpiRsHiaRy4axn qunot At
6-(1-isopropyl-pipernéthapgisxy)- 4-yloxy)- qumollne -2- quinoline-2-carboxylic acid 1:1 6 carboxylic acid
409.57 hydrochloride and 410.5 cyclopropylmethyl- cyclopropylmethyl-propyl-amide gro%yl -amide
(commercially avallable)fﬁﬁtrhgmby’mﬂbgﬂd‘m’l& KoSobne SSEEROnYE Bietidiprdrochloride

quinoline-2-carboxyli® agd Db mmol, see intermediate 2) was dissolved in DMF (0.300 ml). 1,1"
Carbonyl-diimidazole {17 mg, 0.10 mmol} was added and the mixture was stirred for

half an hour. 4-Methoxy-piperidine was added (6 mg, 0.014 mrmol) and the mixture was
stirred overnight. The mixture was diluted with 0.4 ml methanol and subjected to
preparative HPLC purification on reversed phase material eluting with a gradient of
10 acetonitrile/water/ triethylamine, The product fractions were evaporated to dryness to
'yield 4.7 mg {14 %) of the title compound as light brown solid. MS (m/e): 412.4 (MH",
100%).

According to the procedure described for the synthesis of example 1 further
derivatives have been synthesised from 6-(1-isopropyl-piperidin-4-yloxy)-quinoline-2-
15 carboxylic acid 1:1 hydrochloride and the respective amines . The results are shown in
table 1 and comprise examples 2 to 26.

Table 1
MW
No | Systematic name MW Starting materials found
{M+H)"
(2,5-dihydro-pyrrol-1- 6-{1-isopropyl-piperidin-4-yloxy)-
V])- [6-( 1 .isopropy}_- quinOIiHE'z—CarbchhC acid 1:1
7 piperidin-4-yloxy)- 365.4 hydrochioride and 366.4
quinolin-2-yl}- 5-dihydropyrrole (commercially
methanone available)
6-(1-1sopropyl-piperidin-4-yloxy)-
6-(1-isopropyl-piperidin- quinoline-2-carboxylic acid 1:1
3 4-yloxy)-quinoline-2- 35548 | hydrochloride and 356.4
carboxylic acid ethyl- ethyl-methyl-amide (commercially
methyl-amide available)
4 . 38152 6-(1-isopropyi-piperidin-4-yloxy)- | 345 3
[6-(1-isopropyl- quinoline-2-carboxylic acid 1:1




4-yloxy) -quinolin-2-yl] 7 395.55 hydrochloride and 396.3 (2-methyl-piperidin-I- 2-methyl-piperidine
(commercially yl)-methanone available) (4-hydroxy-piperidin-I- 6-(1-isopropyl-piperidin-4-yloxy)-
y)-[6-(1-isopropyl- quinoline-2-carboxylic acid 1:1 8 piperidin-4-yloxy)- 397.52 hydrochloride and 398.4
quinolin-2-yljwé&-bydressgipiperidine methanone (commercially available) [@Hisegnsybs14
6-(1-isopropyl-piperidin-4-yloxy)- piperidin-4-yloxy)- quinéfne-2-carboxylic acid 1:1 9
quinolin-2-yl]-(3-meth--395.55 hydrochloride-and-396.3piperidin-l-y)- 3-methyl-piperidine—
(commercially methanone available) WO 2006/045416 PCT/EP2005/010814 -36 MWNoO Systematic
name MW Starting materials. found gll\_{l)+H)' (3/4-Alhydrp:|H- 6-(1-isopropyl-piperidin4-yloxy)
isoquinoIin-2-y|)-[6-(:;l-é$qui%cb)sﬁtl%%a-gc-ggreoxylic amh:l pi%lgtnlalgn%’ffilr iigropoxy) 10 36;%{1% drochloride
and 370.4 naphthalen-24yl ]- isopropyl-methyldamine methanone 1:1 (commercially aba“ﬁa%le)

hydrochloride [6-(1-i$Opropyl-6-(1-isSopropyl-piperndin-4-yIoxy)- piperdin-4-yloxy)-

quinoline-2-carboxylic aci{d’ ’f?i“iﬂ"%jﬂﬁﬂc&in-z- I]- 399.56 é&%&%?ﬁaﬁﬂand 400.4 thiomorphdlin-4-yl-
thiomorpholine (commerdidhipotetiiirigme Aailable) [6-3rEoppilidine
pyrrolidin-1-yl)- (commercially availabie)

methanone

. L 6-(1-Isopropyl-piperidin-4-yioxy)-
6-(1-isopropyl-piperidin- L L
quinoline-2-carboxylic acid 1:1
4-yloxy}-quinoline-2-

5 o 369.51 | hydrochloride and 370.3

carboxylic acid tert- . .
tert-butylamide {commercially
butylarmide ]
. available)

6-(1-isopropyl-piperidin- 6-(1-isopropyl-piperidin-4-yloxy)-
4-yloxy)-quinoline-2- guinoline-2-carboxylic acid 1:1

6 carboxylic acid 409.57 | hydrochloride and 410.5
cyclopropylmethyl- cyclopropylmethyl-propyl-amide
propyl-amide {commercially available}

6-{1-isopropyl-piperidin-4-yloxy}-

6-(1-isopropyl-piperidin- quinoline-2-carboxylic acid 1:1

7 4-yloxy)-quinolin-2-yl}- 39555 | hydrochloride and 396.3

(2-methyi-piperidin-1- 2-methy!-piperidine (commercially

yl-methanone

available)

(4-hydroxy-piperidin-1- 6-(1-isopropyl-piperidin-4-yloxy)-
yh)-[6-(1-isopropyl- quinoline-2-carboxylic acid I:}

8 piperidin-4-vioxy)- 397,52 | hydrochloride and 398.4
quinolin-2-yl}- 4-hydroxy-piperidine
methanone (commercially available)
[6-(1-isopropyi- 6-{1-isopropyl-piperidin-4-yloxy}-
piperidin-4-yloxy)- quinoline-2-carboxylic acid 1:1

9 | quinolin-2-yl]-(3-methyl- | 395,55 | hydrochloride and 396.3
piperidin-1-yl)- 3-methyl-piperidine (commercially

methanone available}




6-(1-isopropyl-piperidin-4-yloxy)- piperidin-4-yloxy)- quinoline-2-carboxylic acid 1:1 12 quinolin-2-yl]-(2-
435.49 hydrochloride and 436.4 trifluoromethyl- 2-trifluoromethyl-pyrrolidine pyrrolidin-1-yl)
(commercially available) methanone 6-(1 -isopropyl-piperidin 6-(1-isopropyl-piperidin-4-yloxy)-

quinoline-2-caithzgligmcid 1:1 4-yloxy)-quinoline-2 - 13 carboxylic acid eRhyiER20890E3hydrochloride
and 400.5 metboxy-ethyl)-amide ethyl-(2-methoxy-ethyp&mine (commercially available)

azetidin-1-yi-[6-(1- 6

1:1 14 353.47 354.4
available) (3,6-dihy(
quinoline-2-carboxyl
PCT/EP2005/01081

quinolin-2-yl]- 1,2,3,6

6-(1-isopropyl-piperi

=(1-isopropyl-piperidin-4-yloxy)- isopropyl-piperidin-4- quinoline-2-carhoxylic acid
yloxy)-quinolin-2-y1]- hyd rochlorlde and methanone azetidine (gggpmergially
{\rlo- ridin- 6- gl |sopro§¥1lwlper %ln 4glox 15 1-yb)-[6-(1- |S?§ro yl-1379.5
h {
|c°ac|§’P plperldln -yiOxy) Visig IP]TOH & and WO 2006/045 16
4 -37 MW No Systematlc name MW Starting materials found
=tetrahydro=pyridime-methanome-(gommerciatty-avaitabte)
din-4-(Aexyhy&e(1Esopropyl-piperidin: qusggrl{ljr}; %q:%%r u%)gligx%md 11
1s.0qu.mf31m “2-¥)-16-(3- quinoline-2-carboxylic acid 1:1

10 piperidin-1-yi-propoxy)- 36951 | hydrochloride and 370.4
naphthalen-2-yl}- isopropyl-methyl-amine
methanone 1:1 {commercially available)
hydrochloride
[6-(1-isopropyl- 6-(1-isopropyl-piperidin-4-yloxy)-
piperidin-4-yloxy)- quinoline-2-carboxylic acid 1:1

11 | quinolin-2-yl}- 399.56 | hydrochloride and 400.4
thiomorpholin-4-yl- thiomorpholine (commercially
methanone available)

[6-(1-isopropyl- 6-(1-isopropyl-piperidin-4-yloxy)-
pxp‘erlc%m-fi‘yioxy)— quinoline-2-carboxyiic acid 1:1

12 quinolin-2-y1]-(2- 435.49 | hydrochloride and 436.4
triftuoromethyl- 2-trifleoromethyl-pyrrolidine
pyrrolidin-1-yh)- {commercially available)
methanone

) S 6-(1-isopropyl-piperidin-4-vloxy}-
6-(1-isopropyl-piperidin- - o
o quinoline-2-carboxylic acid 1:1
4-yloxy)-quinoline-2- .

13 boxylic acid ethyl-(2 399.53 | hydrochloride and 400.5
carhorylicaqd eyt ethyl-(2-methoxy-ethyl)-amine
methoxy-ethyl)-amide . )

(commercialiy available)
azetidin-1-yl-[6-(1- 6-(1-isopropyl-piperidin-4-yloxy)-
isopropyl-piperidin-4- quinoline-2-carboxylic acid 1:1

14 353.47 . 3544
vioxy)-quinclin-2-yli- hydrochicride and
methanone azetidine (commercially availabie)
(3,6-dihydro-2H-pyridin- 6-(1-isopropyi-piperidin-4-yloxy)-

i5 1-y1)-[6-(1-isopropyl- 379.5 quinoline-2-carboxylic acid 111 380.5
piperidin-4-yloxy)- hydrochloride and




4-yloxy)-quinoline-2- hydrochloride and 16 carboxylic acid (3-fluoro- 411.55 (3-fluoro-oxetan-3-yl)-
412.4 oxetan-3-ylmethyl) methylamine (commercially amide available) 6-(1-isopropyl-piperidin-
6-(1-isopropyl-piperidin-4-yloxy)- 4-yloxy)-quinoline-2- quinoline-2-carboxylic acid 1:1 carboxylic acid
(1- hydrochlavidecasd+i4#1#111.55 1-metho eth clo ro 1 412.4 methoxymethyd=r{sp26s/P Y 4)-
cyclopropylmethyl)- methylamine (commercially amide ayailable) 6- (1-isopropyl-piperidin-4-yloxy)-
16-(1-isopropyl- quinoline-2-carboxylic acid 1:1 piperidin-4-yloxy)- hydrochloride and 18

quinoline-2-carboxﬁ

piperidin-4-yloxy)-

morpholin-4-yl- mor
6-(1-isopropyl-piper
carboxylic acid hydr
2006/045416 PCTI/E

lic 425.57 2-(tetrahydro-pyran-4-yl)- 426.4 acid (2-(tetrahydro- ¢thylamine
(commercially pyran-4-yl) -ethyl] -amide available) [6-(L-isopropyl- 6-(1-isopropyl-pi:)gr%ﬁin-4-yloxy)-
dimoliSesteretiehenylic acid 1MY9 quitsHREZrid83.4 hydrochlorigéodnd 384.3
bholine (commercially methanone available) 6-(1-isopropyl-pipéfiiri)”™
in-4- =4- -quingline-2- guinoline-2- j j ).57 410.6
padiecding-it)ydohexyl-methyl-apiideé. eyctelnexymétiryl-amide WO
-P2008:L88k4 38 MW No SystemadishameyMMi8tarting materials foynd
6-(1-isopropyl-piperidin-4-yloxy)-
6-(1-isopropyl-piperidin- quinoline-2-carboxylic acid 1:1
4-yloxy}-quinoline-2- hydrochloride and
16 | carboxylic acid (3-fluoro- | 411.55 (3-fiuoro-oxetan-3-yl)- 412.4
oxeta-3-ylmethyl)- methylamine (commercially
amide available)
6-(1-isopropyl-piperidin- 6-(1-isopropyl-piperidin-¢-yloxy)-
4-yloxy)-quinoline-2- quinoline-2-carboxylic acid 1:1 >
carboxylic acid (1- hydrochloride and
17 411.55 412.4
methoxymethyl- {1-methoxymethyi-cyclopropyl}-
cyclopropylmethyl)- methylamine (commercially
amide available)
6-(1-isopropyl-piperidin-4-vloxy)-
t6-(1-isopropyl- quinoline-2-carboxylic acid 1:1
piperidin-4-yloxy)- hydrochloride and
18 | guinoline-2-carboxylic 425.57 2-(tetrahydro-pyran-4-yl)- 426.4
acid [2-{tetrahydro- ethylamine (commercially
pyran-4-vlj-ethyl}-amide available)
{6-(1-isopropyl- 6-{1-isopropyl-piperidin-4-yloxy)-
piperidin-4-yloxy)- quinoline-2-carboxylic acid 1:1
19 | quinoklin-2-yl}- 383.4 hydrochloride and 384.3
morpholin-4-yl- morpholine (commercially
methanone avaiiable)
6-(1-isopropyl-piperidin- 6-{1-isopropy!-piperidin-4-yloxy)-
20 4-yloxy)-quinoline-2- 409.57 quinoline-2-carboxyiic acid 1:1 410.6
carboxylic acid hydrochioride and
cyclohexyl-methyl-amide cyclohexyl-methyi-amide




(M+H)' (commercially available) (4,4-difluoro-piperidin- 6-(1-isopropyl-piperidin-4-ylo)cy)-
1-yl)-[6-(1-isopropyl- quinoline-2-carboxylic acid 1:1 21 piperidin-4-yloxy)- 417.497 hydrochloride and
418.3 quinolin-2-yl]- 4,4-difluoro-piperidine methanone (commercially available)
(3-hydroxy-pwisalidindsad 1-isopropyl-piperidin-4-yloxy) yi)-(6-(1-isopropylpguipedinssieeasboxylic acid

1:1 22 piperidin-4-yloxy)- 383.4 hydrochloride and 3843

gy_inolin-z-yl}- 3-hydroxy-pyrrolidine

methanone (commercially available) [6-(1-isopropyl- 6-(1-isopropyl-piperidin-4-yloxy)-

piperidin-4-yloxy)- qu
pyrrolidin-1-yl- pyrro
(R)-1-[6-(1-isopropyl
393.3 quinoline-2-c:
available) (1,1-diox

acid 1:1 25 (1-isoprg
thiomorpholine 1,1-

341.5 inoline-2-carb

uinoline-2-carboxylic acid 1:1 23 quinolin-2-yl]- 367.49 hydrochIgride and; 368.2
idineg (commercially methanone available) 6-(1-isopropyl-piperigii¥4-yloky)-
NguinBYrenicarbexylic acjdW1 24 piporiimdeigloxy)- 392.5 hydroeidoride and
arbonyl]- ((R)- pyrrolidine-3-carbonitrile pyrrolidin e-2-carbonitrile (spmmercially
-- 64(1 -isopropyl-piperidin-4-yloxy)- thiomaorpholin-4-yl)- (6- quinoline-2-carboxylic
pyl-piperidin-4- 431.5 432i4 hydradhtesidewmngdykaxyyquinolin-2-yl]-
ioxide methanone 6-(1-isapropyl-piperidin- 6-(1-isopropyl-piperidin-4-yloxy)- 26
xylic ic,agifh o bigdtig 41Y10xy)-quineling2p2iskridin-4-yloxy)- "
1-v1)-[6-(1-isopropyl- quinoline-2-carboxylic acid 111
21 | piperidin-4-yloxy)- 417.497 | bydrochloride and 4183
quinolin-2-yij- 4,4-difluoro-piperidine
methanone (commercially available)
(3-hydroxy-pyrrolidin-1- 6-(1-isopropyl-piperidin-4-yloxy)-
vi}-{6-(1-isopropyl- quinoline-2-carboxylic acid 1:1
22 | piperidin-4-yloxy)- 3834 hydrochioride and 384.3
quinolin-2-ylj- 3-hydroxy-pyrrolidine
methanone {commercially available)
[6-(1-isopropyl- 6-{1-isopropyl-piperidin-4-yioxy)-
piperidin-4-yloxy)- quinoline-2-carboxylic acid 1:1
23 | quinolin-2-yl}- 367.49 | hydrochloride and 368.2
pyrrolidin-1-yl- pyrrolidine {commercially
methanone available)
6-(1-isopropyi-piperidin-4-yloxy)-
(Rj-1-[6-(I-isopropyl- quinoline-2-carboxylic acid 1:1
24 piperidin-4-yloxy}- 392.5 hydrochloride and 393.3
quinoline-2-carbonyl]- ((R)- pyrrolidine-2-carbonitrile
pyrrolidine-2-carbonitrile (commercially available)
(L1-dioxo-- 6-(1-isopropyl-piperidin-4-yloxy)-
thiomorpholin-d-yl)-(6- guinoline-2-carboxylic acid 1:1
25 | (1-isopropyl-piperidin-4- | 431.5 hydrochloride and 432.4
yloxy)-quinolin-2-yl]- thiomorpholine 1,1-dioxide
methanone
6-(1-isopropyl-piperidin- _ | 6-(1-isopropyl-piperidin-4-yloxy)-
26 4-yloxy)-quinoline-2- 34L3 quineline-2-carboxylic acid 1:1 342.2
carboxylic acid hydrochloride and




carboxylic acid hydrochloride and WO 2006/045416 PCT/EP2005/010814 -39 MW No Systematic
name MW Starting materials found (M+H)+ dimethylamide dimethylamide (commercially available)
Example 27 (2,5-Dihydro-gyrrol-I-yl)-[6-(I-isopropyl-pyrrolidin-3-ylox ouinolin-2-yll methanone 5
According towepeeoeduse described for the synthesis of example 1, (2,5#ibyclrmopyioel1
l-yl)-[6-(1-isopropyl-pyrrolidin-3-yloxy)-quinolin-2-yl]-methanone was synthesized from
6-(1-isopropyl-pyrrolidin-3-yloxy)-quingline-2-carboxylic acid 1:1 hydrochloride (intermediate 3) and
2,5-dihydropyrrole (cominercially available). The title compound was yielded in 18 .7mg) as
off-white solid. MS (mle); 352.5 (MH', 10 100%). Accardingly, further derivatives have been
synthesised from 6-{1fsaproBER25BRdin-3-ylp &qu StReieRekylic acid 1:1 hiyBF8€nloride and
the respective amirjes. The results are shownlin table 2 and comprise examples 2¢ {446 Tiable 2 MW
Ex. No Systematic name-viW Starullg materialsfound \lvll+H)l ([6 &t ISGp""‘“"

6-(1-isopropyl-pyrrolidin{3ipeseylRmgerolidin-3-yloxy)- q ﬁmfhéﬁzuéafmh@dbld ac)}d 1:128

quinolin-2-yll-(4- 397.52 hydrochloride and 398.4 met awyigpipleridin-1-yl) 4-methoxy-piperidin e
methanone

Example 27

{2,5-Dihvdro-pyrrol-1-yl}-16-(1-isopropyl-pyrrolidin-3-vioxy)-quinolin-2-vil-
methanone

5 According to the procedure described for the synthesis of example 1, (2,5-dihydro-
pyrrol-1-yl)-[6-(1-isopropyl-pyrrolidin-3-yloxy)-quinolin-2-yl] -methanone was
synthesized from 6-(1-isopropyl-pyrrolidin-3-yloxy)-quinoline-2-carboxylic acid 1:1
hydrochloride (intermediate 3) and 2,5-dihydropyrrole (commercially available). The
title compound was yielded in 18 % {(5.7mg) as off-white solid. MS {m/e): 352.5 (MH",

10 100%).

Accordingly, further derivatives have been synthesised from 6-{1-isopropyl-
pyrrolidin-3-yloxy)-quinoline-2-carboxylic acid 1:1 hydrochloride and the respective
amnines. The results are shown in table 2 and comprise examples 28 to 46.

Table 2
MW
Ex. . . .
N Systemnatic name MW Starting materials found
o
(M+HD)Y
([6~(1t1s'opropy1a é-(1-isopropyl-pyrrolidin-3-vioxy)-
pyrrolidin-3-yloxy)- quinoline-2-carboxylic acid acid 1:1
28 | quinolin-2-yl}-(4- 387.52 hydrochloride and 398.4
methoxy-piperidin-1-y])- 4-methoxy-piperidine
methanone
‘ 6-(1-isopropyl-pyrrolidin-3-yloxy)-
29 6-(1-15.01.310le- 34145 | quinoline-2-carboxylic acid acid 1:1 | 342.2
pyrrolidin-3-yloxy)- hydrochloride and




6- (1 -isopropyl-pyrrolidin-3-yloxy) 29 6-(1-isopropyl- 341.45 quinoline-2-carboxylic acid acid 1:1 342.2
pyrrolidin-3-yloxy)- hydrochloride and WO 2006/045416 PCT/EP2005/010814 -40 MW Ex. No
Systematic name MW Starting materials found (M+H)' quinoline-2-carboxylic ethyl-methyl-amide
(commercialkyacisatidienethyl-amide available) ([6-(1-isopropyl- 6-(1-isopraBizpssakisin-3-yloxy)-
pyrrolidin-3-yloxy)- quinoline-2-carboxylic acid acid 1:1 3gyquinolin-2-yl]-(4- 381.52 hydrochloride and
382.3 methyl-piperidin-1-yl)- 4-methyl-piperidine (commercially methanone available) [6-(1-isopropyl-

6-(l -isopropyl-pyrrolidin-3-yloxy)- pyrrolidin-3-yloxy)- quinoline-2-carboxylic acid acid 11 31
quinolin-2-yl]-(2- 367.49 hydrochloride and 368.3 methyl-pyrrolidin-1-yl)- 2-methyl-pyrroliding
(commercially methaggne avanamhsl Bxk-isogrodyt- 6 (1-isopPepirgsyrisinin-3-yloxy)epytrahdm-3-
yloxy) quinoline-2-carbox yI|c aC|d acid 1:1 -3 355.48 hydrochlorlde and 356.4 quinditéi?-carboxylic
tert-butylamide (co 6=(1-isopropyl-
6-(1-isopropyl-pyrro|idin-quioody)e—pyirbxbpdlh-s-y q@ﬂrybme‘&ﬂ-@amdwhmagd%ﬁc d1:133
quinoline-2-carboxylic 395&b:ydraahiosige.and 396.3 availabie)
({6-(1-isopropyl- 6-(1-isopropyl-pyrrolidin-3-vioxy)-
pyrrolidin-3-yloxy)- quinoline-2-carboxylic acid acid 1:1
30 | quinolin-2-yl]-(4- 381.52 | hydrochloride and 382.3
methyl-piperidin-1-y1)- 4-methyl-piperidine (commercially
methanone available)
[6-{1-isopropyl- 6-{1-isopropyl-pyrrolidin-3-yloxy}-
pyrrolidin-3-yloxy)- quinoline-2-carboxylic acid acid 1:1
31 | quinolin-2-ylj-(2- 367.49 | hydrochloride and 368.3
methyi-pyrrolidin- 1-y1)- 2-methyl-pyrrolidine (commercially
methanone available}
. ; 6-{ 1-isopropyl-pyrrolidin-3-yioxy)-
6‘(1"’!;2?0?}’; quinoline-2-carboxylic acid acid 1:1
din-3- i
22 | P 1‘_ o yo:y} .| 33548 | hydrochloride and 356.4
quinoline-2-carboxylic tert-butylamide {commercially
acid tert-butylamide )
available)
6-(1-isopropyl- 6-(1-isopropyl-pyrrolidin-3-yloxy)-
pyrrolidin-3-yloxy)- quinaiine-2-carboxylic acid acid 1:1
33 | quinoline-2-carbaxylic 395.55 | hydrochloride and 396.3
acid cyclopropylmethyl- cyclopropyimethyi-propyl-amide
propyl-amide {commercially available)
{{6-(1-isopropyl- 6-{1-isopropyl-pyrrolidin-3-yloxy)-
pyrrolidin-3-yloxy)- quinoline-2-carboxylic acid acid 1:1
34 | quinolin-2-yl}-(2- 381.52 | hydrochioride and 3823
methyl-piperidin-1-yl}- 2-methyl-piperidine {commercially
methanone available)
3 [6-(1-isopropyl- 381.32 6-(1-isopropyl-pyrrolidin-3-yloxy)- 382.3




acid cyclopropylmethyl- cyclopropylmethyl-propyl-amide propyl-amide (commercially available)
1[6-(1-isopropyl- 6-(1-isopropyl-pyrrolidin-3-ylo)cy)- pyrrolidin-3-yloxy)- quinoline-2-carboxylic acid acid
1:1 34 quinolin-2-yl]-(2- 381.52 hydrochloride and 382.3 methyl-piperidin-1-yl)- 2-methyl-piperidine
(commercialywonethasmane available) 35 381.52 382.3 [6-(1-isopropyl- 6- PCT/EP2005/010814
(1-isopro)yl-pyrrolidin-3-yloxy) WO 2006/045416 PCT/EP2005/010814 -41 MW Ex. No Systematic
name MW Starting mater

quinolin-2-yl)-(3- hyd
methanone available
quinoline-2-carboxyli
isopropyl-methyl- iso

6-(1-isopropyl-pyrroli
quinolin-2-yl)- 385.53
methanone available
guinoline-2-carboxyli

jals found (M+H)' pyrrolidin-3-yloxy)- quinoline-2-carhoxylic. acid acid 1:1
rochjoride and methyl plperldln 1r yI) 3- methyl piperidine (com meygially
) E6-(1- |3g§ r@ V- 6&1 |soprog[ rrolidin-gtglox@ i O|idin'3'yl%§%%
cxacid aci tf*’f6nqumolm carboxylic 3 "A% Aydiochloride and” .4 acid
proplyl- methyl amine amide (comrnercially avallable) [6- (1 isop b@/ﬁ{}
gm=3=yto gIIUIIUIH S=ytoxy)=—gumotine=2=carboxylic acidacid-1:1-37
3 hydrocH g‘i’r‘i‘j 4rit386.3| thiomorSHEIH24: %/1"“’{}3‘?%6%?‘16‘]%@l(commercifally
) [64(quindiprépytiB-(1-isopropyl-pyrrétidiegdglend))- pyrrolidin-34yloxy)-
c acicradig-fik-id8-auholin-2-yl)-(2-3484:46 dydihehlarde-ahtly

methanone available)

6-(1-isopropyl- 6-(1-isopropyl-pyrrolidin-3-yloxy)-

pyrrolidin-3-yloxy)- quinoline-2-carboxylic acid acid 1:1

36 | quinoline-2-carboxylic 355,48 | hydrochloride and 356.4
acid isppropyl-methyl- isopropyl-methyi-amine

amide (commercially available}

[6( 1450?1-0?)4“. 6-{1-isopropyl-pyrrolidin-3-yioxy)-

pyrrolidin-3-yloxy)- guinoline-2-carboxylic acid acid 1:1

37 | quinolin-2-vi}- 385.53 | hydrochloride and 386.3
thiomorpholin-4-yl- thiomorpholine (comemercially

methanone available)

[6—(1~fsc?propyl~ 6-(1-isoprapyl-pyrrolidin-3-yloxy)-

pyrrolidin-3-yloxy)- quinoline-2-carboxylic acid acid 1:1

38 quinofin-2-yl}-(2- 421.46 | hydrochloride and 4223
tnﬂuo-ro.methyl- 2-trifiluvoromethyl-pyrrolidine

pyrrolidin-1-yl)- (commercially available)

methanone

6-(1-isopropyl- 6-(1-isopropyi-pyrrolidin-3-yloxy}-

pyrrolidin-3-yloxy}- quinoline-2-carboxylic acid acid 111

39 | quinoline-2-carboxylic 385.51 | hydrochlorideand 386.4
acid ethyl-(2-methoxy- ethyl-(2-methoxy-ethyl)-amine

ethyl}-amide (commercially available)

azetidin-1-yl-6-(1- 6-(1-isopropyl-pyrrolidin-3-yloxy}-

150 1 lidin-3- guinoline-2-carboxylic acid acid 1:1

gp | SOPTOPYRRYIIORAR 339.44 . 340.3
methanone azetidine (commercially available)




422.3 trifluoromethyl- 2-trifluoromethyl-pyrrolidine pyrrolidin- | -yl)- (commercially available)
methanone 6-(1-isopropyl- 6-(1-isopropyl-pyrrolidin-3-yloxy)- pyrrolidin-3-yloxy)- quinoline-2-carboxylic
acid acid 1:1 39 quinoline-2-carboxylic 385.51 hydrochloride and 386.4 acid ethyl-(2-methoxy-
ethyl-(2-metReg\s@indisagnine ethyl)-amide (commercially available) azetieift/&pghdSaibs14
6-(1-isopropyl-pyrrolidin-3-ylo)W)- isopropyl-pyrrolidin-3- guinoline-2-carboxylic acid acid 1:1 40 339.44
340.3 yloxy)-quinolin-2-yl]- hydrochloride and methanone azetidine (commercially available) WO

2006/045416 PCT/EP200S/010814 -42 MW EX. Systematic name MW Starting materials fdund No
(M+H)" (3,6-dihydro}2H! 6-(I-isopropyl-pyrroliq}lin-3-yl§<y) pyridin-l-yl)-[6-(1_ quinoline-%art oxylic
acid acid 1:1 41 isogropyl-pyréplielint82865.48 hydMichloride arith@862atgriaiRy)-quinglirfioRng]-
1,2,3,6-tetrahydro-pyridine methanone (commercially iavailable) 6-(1-isopropyl- (M+H)"
6-(1-isopropyl-pyrrolidin-8-yloxy)- pyrralidin-3-yloxy)- quinoline-2-carhoxylic acid acig. 1:1 42
quinoline-z-carboxylic 387 4?@( rachioride and 388.3 @eidyG3-Huena-pRian-gok3-flloro-oxetan-3-yl)
ylmethyl)-amide methylatfnfl)r)r(;:-d 19 - y_iﬁm?ropyl 6+ (1-isop'%anﬁgg_rgggr&;gﬁglg}ﬂad 1
41 | isopropyl-pyrrolidin-3- 365,48 | hydrochloride and 366.2
vloxy)-quinolin-2-yi}- 1,2,3,6-tetrahydro-pyridine
methanone (commercially available)
6-(1-isopropyl- 6-(1-1sopropyl-pyrrolidin-3-yloxy)-
pyrrolidin-3-yloxy)- quinoline-2-carboxylic acid acid i1
42 1 guinoline-2-carboxylic 387.45 | hydrochioride and 388.3
acid (3-fluoro-oxetan-3- (3-fluoro-oxetan-3-y1}-
ylmethyl)-amide methylamine
6-(1-isopropyl- 6-( 1-isopropyl-pyrrolidin-3-yloxy}-
pyrrolidin-3-yloxy)- . L
oo . quinoline-2-carboxylic acid acid 1:1
43 qtfmohm’z_carbomm 397.52 | hydrochloride and 398.4
acid (1-methoxymetayl- {I-methoxymethyl-cyclopropyl)-
cyclopropylmethyl})- .
methylamine
amide
6-(1-isopropyl- 6-(1-1sopropyl-pyrrolidin-3-yloxy)-
pyrroiidin-3-yloxy)- quinoline-2-carboxylic acid acid 1:1
44 | quinoline-2-carboxylic | 411.55 | hydrochloride and 412.4
acid [2-{tetrahydro- 2-(tetrahydro-pyran-4-yl)-
pyran-4-yl)-ethyl]-amide ethylamine
(4,4-difluoro-piperidin- 6-(1-isopropyl-pyrrolidin-3-yloxy)-
1-yl)-(6-(1-isopropyl- quinoline-2-carboxylic acid acid 1:1
45 | pyrrolidin-3-yloxy)- 403.5 | hydrochloride and 404.4
quinohin-2-yl}- 4,4-difluoro-piperidine
methanone {commercially availabie)




pyrrolid in-3-yloxy) quinoline-2-carboxylic acid acid 1:1 quinolin a-2-carboxylic 43 397.52
hydrochloride and 398.4 and (1-methoxymethyl cyclopropylmethyl)- (1-methoxymethyl-cydopropyl)-
methylamine amide 6-(1-isopropyl- 6-(1-isopropyl-pyrrolidin-3-yloxy)- pyrrolidin-3-yloxy)-
quinoline-2-cgbevadisaagiel acid 1:1 44 quinoline-2-carboxylic 411.55 hydreehiekcandsdd2.4 acid
[2-(tetrahydro- 2-(tetrahydro-pyran-4-yl) pyran-4-yl) -ethyg3-§1mide ethylamine (4,4-difluoro-piperidin-
6-(1-isopropyl -pyrrolidin-3-yloxy)- I-yl)-[6-(1-isopropyl- quinoline-2-carboxylic acid acid 1:1 45

pyrrolidin-3-yloxy)- 4035

(commercially avail

Starting materials found

piperidin-4-yloxy)- qy
morpholin-4-yl- morg

(4-Methoxy_piperidir
procedure described

Aydrochioride and 404.4 quinolin-2-yIJ- 4,4-diflioro-piperidine methanone
ble) WO 2006/045416 PCT/EP2005/010814 -43 MW Ex. System¥Mi¥ name MW

NoO (Mistdhdiid Bafde-isopropit 6+(1-1sopropyikpyrretiain-3-yloxy) found
1iH8Iine-2-carboxyIic acid acid 1:146 quinolin-2-yl]- 369.4 hydrockiosige and 370.3
holine (commercially methanone available) Example 47
1-1-yl -%§g1(§s¥gerlgln-l- 1y proooxy-puinglinsd-yl-mathangng, Atcordingito the
for the syn edi5 of example 1, (4-metl'10xy- N

piperidin-4-yloxy)- quinoline<2-carboxylic acid acid 1:1
46 | quinolin-2-yi]- 360.4 hydrochloride and 370.3

morpholin-4-yi- morpholine (commercially

methanone available)

Example 47

{4-Methoxy-piperidin-1 —{rl}~ [6-(3-piperidin-1-vi-propoxy)-guinolin-2-vll-methanone

According to the procedure described for the synthesis of example 1, (4-methoxy-

piperidin-1-y1)-[6-(3-piperidin-1-yl-propoxy}-quinolin-2-yl]-methanone was

synthesized from 6-(3-piperidin-1-yl-propoxy)-quinoline-2-carboxylic acid 1:1
hydrochloride (intermediate 4) and 4-methoxy-piperidine (commercially availabie). The
title compound was yielded in 22% (7.8mg) as off-white solid. MS (m/e): 412.4 (MH",
100%).

10

Accordingly, further derivatives have been synthesised from 6-(3-piperidin-1-yl-

propoxy)-quineline-2-carboxylic acid 1:1 hydrochloride and the respective amines. The

results are shown in table 3 and comprise examples 48 to 66.

Table 3
MW
- Systematic name MW Starting materials found
Ne (M+H)"
4-(3-piperidin- 1-yl-propoxy}-

(4-methyl-piperidin-1- quinoline-2-carboxylic acid 1:1
48 | ¥1)-[6-(3-piperidin-1-yl- 39555 | hydrochloride and 396.3

propoxy)-quinelin-2-y1}- 4-methyi-piperidine (commercially

methanone available)




5 piperidin-1-yl)-[6-(3-piperidin-1-yl-propoxy)-quinolin-2-yll-methanone was synthesized from
6-(3-piperidin-1-yl-propo)cy)-quinoline-2-carboxylic acid 1:1 hydrochloride (intermediate 4) and
4-methoxy-piperidine (commercially available). The title compound was yielded in 22% (7.8mg) as
off-white solighgM&mye)s412.4 (MH', 100%). 10 Accordingly, further deriyativesfgxaieeen
synthesised from 6-(3-piperidin-1-yl- propoxy)-quinoline-g;carboxylic acid 1:1 hydrochloride and the
respective amines. The results are shown in table 3 and comprise examples 48 to 66. Table 3 MW

Ex. Systematic name MV Starting materials fdund No (M+H)+ 6-(3-piperidin-1-yl-gropoxy)
(4-methyl-piperidin-I- guinoline-2-carboxylic agid 1:1 yl)-[6-(3-piperidin-1-y1- hydro%r;l Ye dnd 48
395.55 396.3 propg g%—quincﬂmt@ngdj:—mnmethyl-ﬁiﬁ@ridine (corfitingimiseridethanonke &vailable) WO
2006/045416 PCT/EPZ2005/010814 -44 MW Ex. Systematic name MW Starting mgtévial§fqund No
(M+H)" 6-(3-piperidin-1-yl-propoxy) marphalin:4-yl-[6-(3- quinaline-2-carhaxylic acid 1:1 49 piperidin-
1-yl-propoxy)- 383.49 hydrochlor_ide and 384.3 quinolipsZeyﬂipmdifph@!im;(ﬁ:qmmerciaIIy methanone
available) 6'(3'I0ip%fidin P?WF@XX})LG“G‘ quinoline-2-carboxylic acid 1:1
49 piperidin-1-yl-propoxy)- 383.49 | hydrochloride and 384.3
quinolin-2-yl}- morpholine (commercially
methanone available)
6-(3-piperidin-1-yl-propoxy)-
(2-methyl-pyrrolidin-1- quinaline-2-carboxylic acid 1:1
sp | TO(E-Gpiperidinly ) o | hydrachloride and 382.4
propoxy)—quinollin—z-yi] - 2-methyl-pyrrolidine
methanone (commercially available)
6-(3-piperidin-1-yl- 6-(3-piperidin-1-yl-propoxy)-
propoxy)-quinoline-2- quinoline-2-carboxylic acid 1:1
51 | carboxylic acid 409.57 | hydrochloride and 410.4
cyclopropyimethyl- cyclopropylmethyl-propyl-amide
propyl-amide {commercially available)
[6-(3-piperidin-1-yl- 6-(3-piperidin-1-yl-propoxy}-
propoxy)-quinolin-2-y]- quinoline-2-carboxyiic acid 1:1
52 | (2-triflucromethyl- 435.49 | hydrochloride and 436.3
pyrrolidin-1-yi}- 2-trifluoromethyi-pyrrolidine
methanone {commercially available)
6-(3-piperidin-1-yl-propoxy}-
{Z,S—dihydl:wpyr-rol-l ) quimiine-.?—carboxylic acid L1
53 | DAEGpiperidinlyl e | hvdrochloride and 366.3
propoxy)-quinofin-2-ylJ- 2,5-dihydropyrrole (commercially
methanone available)




(2-methyl-pyrrolidin-I- quinoline-2-carboxylic acid 1:1 50 yl)-[6-(3-piperidin-1-yl- 38L52 hydrochloride
and 382.4 propoxy)-quinolin-2-yl)- 2-methyl-pyrrolidine methanone (commercially available)
6-(3-piperidin-1-yl- 6-(3-piperidin- 1-yl-propoxy)- propoxy)-quinoline-2- quinoline-2-carboxylic acid 1:1

51 carboxyligyardedRPspig hydrochloride and 410.4 cyclopropylmethyl-
cyclopropylmethyl-propyl-amide propyl-amide (commer%ally available) [6-(3-piperidin-I-yl-

PCT/EP2605/010814

6-(3-piperidin-1-yl-propoxy)- propoxy)-quinolin-2-yl}- quinoline-2-carboxylic acid 1:1 52

(2-trifluoromethyl- 4857249 hydrochioride and 4386.3 pyfrolidin-1-yl)- 2-triEluoromethyl-pyrrolidine
methanone (comme TElal y available) (2,5-dihydro-pyriol-l 6-(3-piperidin-1-yl-propoxy)-MW
yI)-[6-(3-piperidin-I--y uinolises2=aachexylic acidMWl -|53 365.88-hygirachidride and, 36681
propoxy)-quinolin- 2 ©2,5-dihydropyrrole (commercidlly methanone available) WQ 2@08j045416
PCT/EP2005/010814 -45 MW_EXx. Systemati¢ name MW Starting materials found iNo (M+H)'
6-(3-piperidin-1—_yl 61(3 -pip eridin - | -yl -prop o xy). prapg dzsyét?eulglollpel--z qu pollne 2-carboxylic acid
1:1 54 carboxylic ahd ethy{2p208:58 yaydrochloride dn X xKoxy -ethyl)-amine
o quineline-2-carboxylic acid
54 propoxy)-quinaline-2- 399.53 | hydrochloride and 400.3
carboxylic acid ethyl-(2- .
. ethyl-{2-methoxy-ethyl)-amine
methoxy-ethyl)-amide (commercially available)
azetidin-1-yl-[6-(3- 6-(3-piperidin-1-yi-propoxy)-
55 piperidin-1-yl-propoxy}- 353.47 quinoline-2-carboxylic acid 1:1 1543
quinolin-2-yl}- hydrochleride and
methanone azetidine {commercially available)
6-(3-piperidin-1-vl-propoxy}-
(3,6-dihydro-2H-pyridin- quinc};}liie—z-carboxygl’ic acid 1:1
56 1-yl)-[6-{3—pipe’ridiln~1»« 379.5 hydrochloride and 380.4
yl-propoxy)-quinolin-2- 1,2,3,6-tetrahydro-pyridine
yl]-methanone (commercially available)
(4,4-difluoro-piperidin- 6"(,3“pi,Peridin'i'ylnp‘mpc?xy)"
quinoline-2-carboxylic acid 1:1
57 I'Y!)'[ﬁ'(a'piperidiéwl' 417.5 | hydrochloride and 4184
yl-propoxy)-quinolin-2- 4,4-difluoro-piperidine
yl]-methanone (commercially available)
6-{3-piperidin-1-yl-propoxy)-
6-(3-piperidin-Lyl quinoline-2-carboxylic acid 1:1
58 propoxy)-quinoline-2- 409.57 | hydrochloride and 410.4
casboxylic acid ' cyclohexyl-methyl-amide
cyclohexyl-methyl-smide (commercially available)




methoxy-ethyl)-amide (commercially available) azetidin-I-yl-[6-(3- 6-(3-piperidin-I-yl-propoxy)-
piperidin-1-yl-propoxy)- quinoline-2-carboxylic acid 1:1 55 353.47 354.3 quinolin-2-yl]- hydrochloride
and methanone azetidine (commercially available) (3,6-dihydro-2H-pyridin-

6-(3-piperidinytryhgrepary)- 1 -yl)- [6-(3-piperidin- I- quinoline-2-carboxyliea¢igebshafos14

yl-propoxy)-quinolin-2 379.5 hydrochloride and 380.4 11%63,6-tetrahydro-pyridine yl] -methanone
(commercially available) (4,4-difluoro-piperidin- 6-(3-piperidin-I-yl-propoxy)- 1 -y!) - [6- (3-piperidin - |

quinoline-2-carboxyl
4,4-difluoro-piperidin
6-(3-piperidin-1-yl qu
410.4 carboxylic aci
WO 2006/045416 P

c acid 1:1 59 yl-propoxy)rqubolinf2 417.5 hydrochloride and 4184
@, Yl)-methanone (commercially ayailable) 6-(3-piperidin-l-yl-prop8Ry)-
inoline-25vaebeiytioacid 1.1 Mopoxy)-quitclie-288:409.57 hydroehdorjde and
0 : ) . .
cyclohexyl -methyl-amidg cycloh exyl-methyl-amide (commerciadyrpvailable)
CT/EP2005/010814 -46 :
6-(3-piperidin- I-yl- 6-(3-piperidin-1-yi-propoxy)-
propoxy)-quinoline-2- quinoline-2-carboxylic acid 1:1
carboxylic acid (1- hydrochloride and
59 411.55 4124
methoxymethyl- {1-methoxymethyl-cyclopropyl)-
cycloprapylmethyl)- methylamine (commercially
amide available)

o 6-{3-piperidin-i-yi-propoxy)-
6—(3-pxper1d1?— 1_.Yl- quinoline-2-carboxylic acid 1:1
propaxy)-qu%nolme-z- hydrochloride and

60 | carboxylic acid (3-fluoro- | 401.48 (3-fuoro-oxetan-3-yl)- 402.4
oxetan-3-ylmethyl)- methylamine (commercially
amide available)
6-(3-piperidin-1-yl-propoxy)-
6-{3-piperidin-1-yl- ) p.p v P. P _XY)
o quinoline-2-carboxylic acid 1:1
propoxy)-quinoline-2- )
e hydrochloride and
61 | carboxylic acid [2- 42557 4263
2-(tetrahydro-pyran-4-yl}-
{tetrabydro-pyran-4-yl)- ) ]
) ethylamine (commercialiy
ethyl]-amide )
available)
6-(3-piperidin-1-yi- 6-(3-piperidin-i-yl-propoxy)-
propoxy)-guinoline-2- guinoline-2-carboxylic acid 1:1
62 | carboxylic acid 397.52 | hydrochloride and 398.3
(tetrahydro-pyran-4-yl)- 4-amino-tetrahydropyran
arnide (commercially available)
o 6-(3-piperidin-1-vi-propoxy)-
(2-methyl-piperidin-1- quinoline-2-carboxylic acid 1:1
63 yi)—[é—{3—p1pf:r1dfn—1—yl~ 395.55 | hydrochioride and 396.3
propoxy)-quinolin-2-y1]- 2-methyl-piperidine (commercially
methanone .
available)




MW Ex. Systematic name MW Starting materials found No o (M+H)t 6-(3-piperidin-I-)4-
6-(3-piperidin-1-yl-propoxy) propoxy)-quinoline-2- quinoline-2-carboxylic acid 1:1 carboxylic acid (1-
hydrochloride and 59 411.55 412.4 methoxymethyl- (1-methoxymethyl-cyclopropyl)-
cyclopropylmgthydismeiiylamine (commercially amide available) 6-(3-pipgtigifpioybPiea®)cy)-
6-(3-piperidin-1-yl- quinoline-2-carboxylic acid 1:1 propp%y)-quinoline-Z- hydrochloride .and 60
carboxylic acid (3-fluoro- 401.48 (3-fluoro-oxetan-3-yl)- 402.4 oxetan-3-ylmethyl) methylamine

(commercially amidr available) 6-(3-piperidin-I-yl 6-(3-piperidin-I-yl-propoxy)- propjoxy)-quinoline--2

quinoline-2-carboxyligacid 1:1 hydrochloride and 61 ¢arboxylic acid [2- 425.57 426.3M%
(tetrahydro-pyran-4-yk§)(tetraﬁydmapwamM-yl éthylamine (coimmegcialtyialethyl]-amidewadailable)
6-(3-piperidin-1-yl- 6-(3-piperidin-1-yl-propoxy): propoxy)-quinoline-2- quinoline-2-carhaxyic lacid 1:1

6-(3-piperidin-1-yl-propoxy}-
quinoline-2-carboxylic acid 1:1
hydrochloride and 368.2

[6-(3-piperidin-1-yl-
propoxy)-quinolin-2-vl] - 367,49
pyrrolidin-1-yl-

64
pyrrolidine {commercially

methanone available)

o 6-(3-piperidin-1-yl-propoxy)-
(R}-1~[6—(3—p1pler1d‘m~ 1- quinoline-2-carboxylic acid 1:1
65 yl-propoxy) ~quufohne-2- 3925 hydrochioride and 393.3
carbonyl]-pyrrolidine-2- {(R)- pyrrolidine-2-carbonitrile
carbonitriie . .
(commercially available)

{1,1-dioxo--
thiomorpholin-4-yl)-[6- 3155 quinoline-2-carboxylic acid 1:1 324
66 | (3-piperidin-1-yl- ' hydrochloride and )
propoxy)-quinolin-2-yi}-

methanone

6-(3-piperidin-1-yl-propoxy}-

thiomorpholine 1,1-dioxide

Example 67

{4-Methvyl-piperidin-1-vi}-{6-[2-(1 -methvl-pyrrolidin-2-vl)-ethoxv]-guinolin-2-vi}-
methanone

5 According to the procedure described for the synthesis of example 1, (4-methyl-
piperidin-1-y1)-16-{2-(1-methyl-pyrrolidin-2-yl)-ethoxy]-quinolin-2-yl}-methanone
was synthesized from 6-[2-(1-methyl-pyrrolidin-2-yl}-ethoxy}-quinocline-2-carboxylic
acid 1:1 hydrochloride (intermediate 5) and 4-methyl-piperidine (commercially
available). The title compound was yielded in 13% {4.2mg) as white solid. MS {m/e):

15 3824 (MH", 100%).

According to the procedure described for the synthesis of example 67 further
derivatives have been synthesised from 6-[2-(1-methyl-pyrrolidin-2-yl}-ethoxy]-



62 carboxylic acid 397.52 hydrochloride and 398.3 (tetrahydro-pyran-4-yl)- 4-amino-tetrahydropyran
amide (commercially available) 6-(3-piperidin-1-yl-propoxy)- (2-methyl-piperidin-1-
guinoline-2-carboxylic acid 1:1 63 yl)-[6-(3-piperidin-I-yl- 395.55 hydrochloride and 396.3
propoxy)-quigalinedsilisdsmethyl-piperidine (commercially methanone avaitab W R806/045416
PCT/EP2005/010814 -47 MW EXx. No Systematic namg,MW Starting materials found (M+H)"
6-(3-piperidin-1-yl-propoxy) [6-(3-piperidin-l-yl- quinoline-2-carboxylic acid I:1 64
propoxy)-quinolin-2ayih @67 2Qahyerdchioddd byt 88B2dqumrdalidinspyitipyzrolidin€hiceminereially
methanone availablghvar (3-Ripetidhd-brvpiropamples @ )l 7E6-(3-piperidin-I- quinoline-2-carboxylic acid
1:1 65 yl-propoxy)-quinoline-2- 392.5 hydrochloride and 393.3 carbonyl)-pyrrolidine-2 ((R)-

pyrrolidine-2-carbonitrile carbonitrile (commercially a¥aiizlale) (1,1-dioxo- 6-(3-piperidin-

1-yl-propoxy)- thiomarpholin-4-yl)- [6 quinoline-2-carboxylic acid 1:1
Ex. MW
No Systematic name MW Starting materials found
(M+H)"

(6-[2-(1-Methyl- 6-[2-(1-methyl-pyrrolidin-2-yl)-
pyrrolidin-2-yl)-ethoxy]- ethoxy]-quinoline-2-carboxylic acid

68 quinotin-2-yl}- 3347 1:1 hydrochloride and 043
pyrrolidin-1-yl- pyrrolidine (commercially available)
methanone
(R)-1-{6-[2-(1-methyl- 6-{2-(1-methyl-pyrrolidin-2-yl)-
pyrrolidin-2-yl)~ethoxy]- ethoxy]-quinoline-2-carboxylic acid

69 ! quinoline-2-carbonyl}- 378.48 | 1.1 hydrochloride and 379.4
pyrrolidine-2- {(R)- pyrrolidine-2-carbonitrile
carbonitrile (commercially available)
(1,1-dioxo- 6-[2-(1-methyl-pyrrolidin-2-y1)-
thiomospholin-4-y1)-{6- ethoxyl-quinoline-2-carboxylic acid

70} [2-(1-methyl-pyrrofidin- H753 1:1 hydrochloride and 4184
2-yl)-ethoxy]-quinolin- thiemorpholine 1,1 ~dioxide
2-yl}-methanone
(4-methoxy-piperidin-1- 6-{2-(1-methyl-pyrrolidin-2-yl)-
yIj-{6-12-(1-methyl- ethoxy|-quinoline-2-carboxylic acid

71 | pyrrolidin-2-yl)-ethoxyl- 397.52 1:1 hydrochloride and 308.3
quinolin-2-yl}- 4-methoxy-piperidine
methanone {commercially available)
{6-[2-(1-methyl- 6-[2-(1-methyl-pyrrolidin-2-yl)-
pyrrolidin-2-yl}-ethoxy]- ethoxy]-quinoline-2-carboxylic acid

72 | quinolin-2-yl}- 369.46 1:1 hydrochloride and 370.3
morpholin-4-yi- morpholine {commercially
methanone available)




66 (3-piperidin-1-yl- 431.55 432.4 hydrochloride and propoxy)-quinolin-2-yl] thiomorpholine
1,1-dioxide methanone Example 67 (4-Meth piperidin- | -yl)-
{6-[2-(1-methyl-pyrrolidin-2-yl)-ethoxvl-guinolin-2-yll- methanone 5 According to the procedure

described fortlageeyslnasis of example I, (4-methyl- piperidin-1-yl)- {6-

[2-(1-methyl-pyrrolidin-2-yl)-ethoxy] -quinolin-2-yl)-methaggne was synthesized from
6-[2-(1-methyl-pyrrolidin-2-yl)-ethoxy]-quinoline-2-carboxylic acid 1:1 hydrochloride (intermediate 5)

PCT/EP2005/010814

and 4-methyl-piperid

white solid. MS (m/e): gto [382.4 (MH+, 100%).

of example 67 furthe
WO 2006/045416 P(
respective amines. T

pyrrolidin-2-yl)-ethox|
hydrochloride and py
(R)-1-(6-(2-(1-methyl

ne (commercially available). The ttitle compound was yielded in 13% (4.2mg) as
ccording to the procedure described forthe gynthesis
[ fetivativEshaiv@dseen synti¥Sised from SaPs@mwiethlyl-pyrroligide2eg)-ethoxy]
CT/EP2005/010814 -48 quinoline-2-carboxylic acid 1:1 hydrochiogigiesnd the
' d.comprise examples 68 to 7 _Tahle 4 Ex MW
No name MW Startlnf/g mcitgg@gglfgylng 6. ({\/I+I—k)) {6|[2 (A ethydenOriRrdnmethyl- pyffggiig'zl- »’1|)
e uinaline-2-canboxylic a :
ﬂ]'@hdm- %/](?’ py(i:‘rio | g (? é?ﬁ?‘;}er ,gﬁggyaﬁ ng]%ﬁ}ﬁi%ég 340.3
L 6- 1IN Foliin 2. yl)- yeroctiondean
methanone azetidine (commercially available)
6-[2-(1-methyl- 6-12-(1-methyl-pyrralidin-2-y1)-
pyrrolidin-2-y1)-ethoxyl- ethoxy]-quinoline-2-carboxylic acid
74 | quinoline-2-carboxylic 411.55 | 1:1 hydrochloride and 412.4
acid [2-(tetrahydro- 2-(tetrahydro-pyran-4-yl)-
pyran-4-yl)-ethyl]-amide ethylamine (commercially available)
§-[2-(1-methyl-pyrrolidin-2-yh-
6-[2+(1-methyl- ethoxy]-quineline-2-carboxylic acid
pyrrolidin-2-yl}-ethoxy}- 1:t hydrochloride and
75 | quinoline-2-carboxylic 387.45 (3-fluoro-oxetan-3-yl)- 388.3
acid (3-fluoro-oxetan-3- methylamine (commercially
yimethyl)-amide available)
(2-methyl-pyrrolidin-i- 6-{2-(1-methyl-pyrrolidin-2-y1)-
v1)-16-[2-(1-methyl- ethoxy]-quinoline-2-carboxylic acid
76 | pyrrolidin-2-yl}-ethoxyl- | 367.49 | 111 hydrochloride and 368.2
quinolin-2-yl}- 2-methyl-pyrrolidine
methanone {commercially available)

carbonitrile

According to the procedure described for the synthesis of example 1, (S)-1-[6-(1-

isopropyl-piperidin-4-yloxy)-quinoline-2-carbonyl]-pyrrolidine-2-carbonitrile was

synthesized from 6-{1-isopropyi-piperidin-4-yloxy)-quinoline-2-carboxylic acid 1:1

hydrochioride, (§)-cyanopyrrolidine (commercially available} and O-(benzotriazol-1-



pyrrolidin-2-y1)-ethoxy]- ethoxy]-quinoline-2-carboxylic acid 69 quinoline-2-carbonyl}- 378.48 1:1
hydrochloride and 379.4 pyrrolidine-2- ((R)- pyrrolidine-2-carbonitrile carbonitrile (commercially
available) (1,1-dioxo- 6-[2-(1-methyl-pyrrolidin-2-yl)- thiomorpholin-4-yl)-{6-
ethoxy]-quingdipesdsgrgaaxylic acid 70 [2-(1-methyl-pyrrolidin- 417.53 418 Aci/dphywdraeiieride and
2-yl)-ethoxy]-quinolin- thiomorpholine 1,1-dioxide 2-y|}-_rg thanone (4-methoxy-piperidin-I-
6-(2-(1-methyl-pyrrolidin-2-yl)- yl)-{6-[2-(1-methyl- etho)cyl-quinoline-2-carboxylic acid 71
pyrrolidin-2-yl)-ethopy3N 30K 32 -t hiecirichiolitlet aned] 328 rape inedéad 24y 11 ' Lariethybxy-piperidine
methanone (commeigially.anaitablele Lol 2o nd et yhled2n(d5esh vy aligins? tbim. Ms
pyrrolidin-2-yl)- ethoeg{]- 6%9)@/@' uinoline-2-carboxylic acid 72 quinolin-2-yl}- 369.46 1:1 hydrochloride
and 370.3 morpholin- 4 -yi- morpholine (commercially methanone available) WO 2006/045416
PCT/EP2005/010814 -49 Ex. ~ Systematic name MW, Sfasting materials found No (M+H);
azetidin-l-yl-{6-[2-(1- 6-[2-(1-methyl -pyrrolidin-2-yl) 73 methyl-pyrrolidin-2-yl)- 339.44
ethoxy)-quinoline-2- carboxyllc acid 3403 and ethoxy]-quinolin- 2 yI} 1 1 hydrochlqi ide methanone
azetidine (commser -piperidin-4- -quinolin-2-vil-(4-meth eridin-1-vi)-

—

methanone

According to the procedure described for the synthesis of example 1, {6-(1-
isopropyl-piperidin-4-yloxy)-quinolin-2-yl]-(4-methyl-piperidin-1-yl)-methanone was
synthesized from 6-(1-isopropyl-piperidin-4-yloxy)-quinoline-2-carboxylic acid 1:1

10 hydrochloride, 4-methylpiperidine (commercially available) and 1,1"-carbonyi-
diimidazole. MS {m/e}: 396.6 (M+H).

Example 79

(4-Hvdroxymethvi-piperidin-1-y1)-{6-(1-isopropyl-piperidin-4-vioxy)-quinolin-2-vil-

methanone

15 According to the procedure described for the synthesis of example 1, (4~
hydroxymethyi-piperidin-1-yl)-[6-(1-isopropyl-piperidin-4-vloxy)-quinolin-2-yl}-
methanone was synthesized from 6-{1-isopropyl-piperidin-4-yloxy}-quineline-2-
carboxylic acid 1:1 hydrochloride, 4-hydroxymethyl piperidine {(commercially available)
and 1,1'-carbonyl-diimidazole. MS (m/e): 412.5 (M+H).

20 Example 80

6-(1-Isopropvi-piperidin-4-vioxyv)-guinoline-2-carboxylic acid isobutyl-amide

According to the procedure described for the synthesis of example 1, (6-(1-
isopropyl-piperidin-4-yloxy)-quinoline-2-carboxylic acid isobutyl-amide was
synthesized from 6-(1-isopropyl-piperidin-4-yloxy)-quinoline-2-carboxylic acid 1:1

25  hydrochloride, isobutylamine {commercially available} and 1,1-carbonyl-diimidazole.
MS (m/e): 370.6 (M+H).



6-[2-(I-methyl- 6- [2-(1-methyl-pyrrolidin-2-yl)- pyrrolidin-2-yl)-ethoxy]- ethoxy]-quinoline-2-carboxylic
acid 74 quinoline-2-carboxylic 411.55 1:1 hydrochloride and 412.4 acid [2-(tetrahydro-
2-(tetrahydro-pyran-4-yl) pyran-4-yl) -ethyl] -amide ethylamine (commercially available)
6-[2-(1-methy-pyirglidiaid-yl)- 6-[2-(1-methyl- ethoxy]-quinoline-2-carboxylig-geicho/iiadin-2-yl)
-ethoxy) 1: 1 hydrochloride and 75 quinoline-2-carboxyli 1387 45 388.3 (3-fluo ro-oxetan-3 -yl) acid
(3-fluoro-oxetan-3- methylamine (commercially yImethyI§ amide available) (2-methyl-pyrrolidin-I-
6-[2-(1-methyl-pyrrolidin-2-yl)- yl)-{6-[2-(1-methyl- ethaxpkoginoline-2-carboxylic acid 76
pyrrolidin-2-yl)-ethoxy]- 367.49 1:1 hydrochlorlde and 368 2 qumolln -2- yI) 2- methyl pyrrolidine
methanone (commeidialiyopnopibbie)diis -

oxy)-uuinoline-2-carpiayl!- pyrrolldlne -2- carbonltrlle 5 Accordlng to the procedure described for the
synthesis of example 1, (S)-1-[6-(1-

isopropyl-piperidin-4- yloxyec@uilﬂgH&l&;&p@@d@ﬁlﬂef&e&yrﬁeﬁﬁmaﬁsﬁﬂﬁ%imm synrthesized from
6-(1-isopropyl-piperiglip; ép¥i§:)§r Yoo lnG:2 msylm% i dayelr %&% I%fa@MfO"dme

(commercially avallabgz% Q-(ber otrlazol mggm_é(_)z{ 6 PCT/E 1c8a14
y)-N,N,N',N'-tetramgthy aflusroborate ms or 1 A%eanhs TeEVAD etltle

tet
compound was yield ?ﬁ@%ﬁﬁ%ﬁ%ﬁa‘id&?e OV ééﬁ? R aming ( @@?’Wﬁ\ﬂ YE‘S@&WPb%a?é 5
f6-(1-Isopropyl-pipefidirthpesydicritiems- XLl hidhy ipEidin-1-vi)




methanone According to the procedure described for the synthesis of example 1, [6-(1-
isopropyl-piperidin-4-yloxy)-quinolin-2-yl}-(4-methyl-piperidin-I-yl)-methanone was synthesized from
6-(1-isopropyl-piperidin-4-yloxy)-quinoline-2-carboxylic acid 1:1 io hydrochloride, 4-methylpiperidine
(commercialkygvailgddenand 1,1'-carbonyl- diimidazole. MS (m/e): 396.6 (MhheExanpded©
(4-Hydroxymethyl-piperidin-| -yI)-lG-(l-isopropyI-viperidi_r‘%-24:yloxy)-ouinolin-2 yll- methanone 15
According to the procedure described for the synthesis of example 1, (4- hydroxymethyl-piperidin-1-yl)
- [6- (1-isopropyl-piperidin -4-yloxy)-quinolin-2-yl) - niatiagione was synthesized from
6-(1-isopropyl-piperidin-4-yloxy)-quinoline-2- carboxylic acid 1:1 hydrochloride, 4-hydroxymethyl
piperidine (commercially Bivaitaipie) tabik toh'dagrhyFeliwid g roledddSs(emie)e 4iR2ubaMret)n 20
Example 80 6-0 -Isqpapyiipinesisine4: vloxy)-guinoline-2-carboxylic acid isobutyl-amide According to
the procedure described for the synthesis of example 1, (6-(1-
isopropyl-piperidin-4tylexdgriinoline-2-carboxylic acid isobutyl-amide wasasynthesized from
6-(1-isopropyl-piperidin-4-yloxy)-quinolin-2-carboxylic acid 1:1 25 hydrochloride, isobutylamine
(commercially availakitepand 1,1'-carbonyl-diimidazole. MS (m/e): 370.6 (M+H). WO 2006/045416
PCT/EP20051010814 -51 Example 81 6-(I-Isopropyl_pvrrolidin-3-yloxy)-guinoline-2-carboxylic acid
cyclohexyl-meth amitenpeesddiffgriadhagiprocedure described for the syntitesig ofesamygle 27, 6-(1 5
isopropyl-pyrrolidin-3-yloxy)-quinoline-2-carboxylic acid cyclohexyl-methyl-amide was synthesized
from 6-(1-isopropyl-pyitcalidin:8iposaapsénoline-2-carboxylic acid 1:1 hyzkeehtoride3(intermediate 3),
N-methylcyclohexylamine (commercially available) and 1,1'-carbonyl-diimidazole. MS (m/e): 396.4

(M+H). WO 2006/045416:£@d7&R2005/01.0814 60.0mg  70.0mg
Povidone K30 125mg  15.0mg
Sodium starch glycolate 125mg  17.0mg
Magnesium stearate 1.5 mg 4.5 g
(Kernel Weight) 1200mg  350.0mg
Film Coat:

Hydroxypropyl methyl cellulose 3.5mg 7.0 mg
Polyethylene glycol 6000 0.8 mg 1.6 mg
Talc 1.3mg 2.6 mg
Iron oxyde (yellow) 0.8 mg 1.6 mg
Titapium dioxide 0.8 mg 1.6 mg

5 The active ingredient is sieved and mixed with microcristalline cellulose and the

mixture is granulated with a solution of polyvinyipyrrolidone in water. The granulate is
mixed with sodium starch glycolate and magesiumstearate 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.



-52 Example A Film coated tablets containing the following ingredients can be manufactured in a
conventional manner: Ingredients Per tablet Kernel: Compound of formula (I) 10.0 mg 200.0 mg
Microcrystalline cellulose 23.5 mg 43.5 mg Lactose hydrous 60.0 mg 70.0 mg Povidone K30 12.5 mg
15.0 mg Sodigmgsiaie@lycolate 12.5 mg 17.0 mg Magnesium stearate p¢orfpshéoDonigi{Kernel
Weight) 120.0 mg 350.0 mg Film Coat: Hydroxypropyl m thyl cellulose 3.5 mg 7.0 mg Polyethylene
glycol 6000 0.8 mg 1.6 mg Talc 1.3 mg 2.6 mg lron oxy e (yellow) 0.8 mg 1.6 mg Titanium dioxide
0.8 mg 1.6 mg 5 The active ingredient is sieved andgsixgte With microcristalline cellulose and the
mixture is granulated with a solution of polyvinylpyrrolidone in water. The granulate is mixed with
sodium starch glycolate anshutragesiinisiehedtécantscofrdiesseantbeyieltukeriedsrof 120 or 350 mg
respectively. The kemelsdsgalagauered with an aqueous solution | suspension of the above
mentioned film coat. WO 2006/045416 PCT/EP2005/010814 -53 Example B Capsules containing the
following ingredients garibasnanufactured in a conventional manner: IngredientgdPefeapsule
Compound of formula (I) 25.0 mg Lactose 150.0 mg

Compound of formula (I) 25.0 mg
Lactose 1500 mg
Mairze starch ‘ 20.0 mg
Talc 5.0mg
5 The components are sieved and mixed and filled into capsules of size 2.
Example C

Injection solutions can have the following composition:

Compound of formula (I} 3.0 mg
Gelatine 150.0 mg
Phenol : 4.7 mg
Sodium carbonate to obtain a final pH of 7

Water for injection solutions ad 1.0 ml



Maize starch 20.0 mg Talc 5.0 mg 5 The components are sieved and mixed and filled into capsules of
size 2. Example C Injection solutions can have the following composition: Compound of formula (I) 3.0
mg Gelatine 150.0 mg Phenol 4.7 mg Sodium carbonate to obtain a final pH of 7 Water for injection
solutions ad .0 mddW£4206/045416 PCT/EP2005/010814 54-Example irSetgelatissrapsules
containing the following ingredients can be manufactured jn a conventional manner: Capsule contents
Compound of formula (I) 5.0 mg Yellow wax 8.0 mg Hydrogenated Soya bean oil 8.0 mg Partially
hydrogenated plant oils 34.0 mg Soya bean oil 1108#ngld/¥eight of capsule contents 165.0 mg
Gelatin capsule Gelatin 75.0 mg Glycerol 85 % 32.0 mg Karion 83 8.0 mg (dry matter) Titanium
dioxide 0.4 mg Iron oxidgftegtbiinlcdpmigssontvenaagive folretie ngsdissobsadémanvanm-adaling of the
other ingredients anghnthetwhsturerdsefilled into soft gelatin capsules of appropriate size. The filled soft
gelatin capsules are treated according to the usual procedures. WO 2006/045416
PCT/EP2005/010814&apsule contents

Compound of formula (I) 5.0 mg
Yellow wax 8.0 mg
Hydrogenated Sova bean oil 8.0 mg
Partially hydrogenated plant oils 34.0 mg
Soya bean oil 1100 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.Img

5 The active ingredient is dissolved in a warm melting of the other ingredients and

the mixture is filled into soft gelatin capsules of appropriate size. The filled soft gelatin
capsules are treated according to the usual procedures.



-55 Example E Sachets containing the following ingredients can be manufactured in a conventional
manner: Compound of formula (I) 50.0 mg Lactose, fine powder 1015.0 mg Microcristalline cellulose
(AVICEL PH 102) 1400.0 mg Sodium carboxymethyl cellulose 14.0 mg Polyvinylpyrrolidone K 30
10.0 mg MagngsiMerstaagate 10.0 mg Flavoring additives 1.0 mg s The agiva:igsedigisds mixed with
lactose, microcristalline cellulose and sodium carboxyrpgr;hyl cellulose and granulated with a mixture
of polyvinylpyrrolidone in water. The granulate is mixed with magnesiumstearate and the flavouring
additives and filled into sachets. WO 2006/045416 Baii#f2005/010814 -56 Claims 1. Compounds
of the general formula 0 N /R2 ADO wherein 5 R'is selected from the group consisting of hydrogen,
lower alkyl, lower alkenykacyalcalkyirdandaiedplbyeloalkytadiaitwvinebeimthelzyaledikyl ring may be
unsubstituted or substiteied Ry Rne@r two groups selected from the group consisting of lower alkyl,
lower hydroxyalkyl and lower alkoxyalkyl, to lower hydroxyalkyl, lower alkoxyalkyl, and lower
heterocyclylalkyl, whesgipothal befekaehalyl ring may be unsubstituted or substitutesblpyngne or two
groups selected from lower alkyl and halogen;

Lactose, fine powder 1015.0 mg
Microcristalline cellulose (AVICEL PH 102) 1400.0 mg
Sodium carboxymethyl cellulose 14.0 mg
Polyvinylpyrrolidone K 30 10.0 mg
Magnesiumstearate 10.0 mg
Flavoring additives 1.0 mg

5 The active ingredient is mixed with lactose, microcristalline cellulose and sodium

carboxymethyl cellulose and granulated with a mixture of polyvinylpyrrolidone in water,
The granulate is mixed with magnesiumstearate and the flavouring additives and filled
into sachets,



R2 is selected from the group consisting of hydrogen, 15 lower alkyl, lower alkenyl, cycloalkyl or lower
cycloalkylalkyl, wherein the cycloalkyl ring may be unsubstituted or substituted by one or two groups
selected from the group consisting of lower alkyl, lower hydroxyalkyl and lower alkoxyalkyl, lower
hydroxyalkylywaQdomasalkoxyalkyl, and lower heterocyclylalkyl, wherein thehetexasyahgising may be
unsubstituted or substituted by one or two groups selectgd from lower alkyl and halogen; or R' and
R2 together with the nitrogen atom to which they are attached form a 4-, 5-, 6- or 7-membered
saturated or partly unsaturated heterocyclic ring optiof2ipn®5 containing a further heteroatom selected
from nitrogen, oxygen or sulfur, said saturated or partly unsaturated heterocyclic ring being
unsubstituted or substituteGobyromelsteichogtheee fgroupss independently selected from the group
consisting of lower alkyl, halogen, halogenalkyl, cyano, hydéoxy, hydroxyalkyl, lower alkoxy, oxo,
phenyl, benzyl, pyridyl and carbamoyl; 3o A is selected from WO 2006/045416 PCT/EP2005/010814
-57RR NN ~1CFizlg/~ A]~or.mP R4 Al AZ24 A$0, 1 or 2; 5 R' is lower alkyl; nis 0, 1
or 2; R7 is lower alkyl; pisO,lor 2;

wherein

s R’ isselected from the group consisting of hydrogen,

lower alkyl, lower alkenyl,

cycloalkyl or lower cycloalkyialkyl, wherein the cycloalkyl ring may be
unsubstituted or substituted by one or two groups selected from the group
consisting of lower alkyl, lower hydroxvalkyl and lower alkoxyalkyl,

10 tower hydroxyalkyl,

lower alkoxyalkyl, and

lower heterocyclylalkyl, wherein the heterocyclyl ring may be unsubstituted or
substituted by one or two groups selected from lower alkyl and halogen;

R*  is selected from the group consisting of hydrogen,
15 lower alkyl, lower alkenyl,
cycloalkyl or lower cycloalkylalkyl, wherein the cycloalkyl ring may be
unsubstituted or substituted by one or two groups selected from the group
consisting of lower alkyl, lower hydroxyalkyl and lower alkoxyalkyl,
lower hydroxyalkyl,
20 lower alkoxyalkyl, and
Jower heterocyclylalkyl, wherein the heterocyclyl ring may be unsubstitated or
substituted by one or two groups selected from lower alkyl and halogen; 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
25 containing a further heteroatom selected from nitrogen, oxygen or sulfur, said
saturated or partly unsaturated heterocyclic ring being unsubstituted or
substituted by one, two or three groups independentiy selected from the group
consisting of lower alkyl, halogen, halogenalkyl, cyano, hydroxy, hydroxyalkyl,
lower alkoxy, oxo, phenyl, benzyl, pyridyl and carbamoyl;

6 A is selected from



gis 0, I or 2; 10 R5 is hydrogen or lower alkyl; and pharmaceutically acceptable salts thereof. 2.
Compounds of formula | according to claim 1, wherein R' is selected from the group consisting of
hydrogen, lower alkyl, lower alkenyl, cycloalkyl or lower cycloalkylalkyl, wherein the cycloalkyl ring may
be unsubstityectarsdagybstituted by one or two groups selected from lowetralteydosmams hydroxyalkyl
or lower alkoxyalkyl, lower hydroxyalkyl, lower alkoxyall ;,‘and lower heterocyclylalkyl, wherein the
heterocydyl ring may be unsubstituted or substituted with one or two groups selected from lower alkyl
or halogen, and 20 R2 is hydrogen or lower alkyl. 3. Compounds of fgginula | according to claims 1 or
2, wherein R'is sel&fegh 0 flﬁw%;@;ygdéﬂ(ylalkyl,
wherein the cycloalkyl ri alkyl, 25 lower
alkoxyalkyl, and lower he unsubstituted or
substituted WO 2006/045416 PCT/EP2005/01Q814 -58 with one or two groups selected from lower
alkyl or halogen, and R2 is hydrogen or lower alkyl. 4. Compounds of formula | according to claim 3,
wherein R' and R2 are lowfet alkyl. 5 5. Compoundé df formula | according to any one of claims 1 to 4,
wherein R' and R2 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, oxjg@h or sulfur, said heterocyclic ring being unsubstituted or substituted by
one, two or three groups independently selected from to lower alkyl, halogen, halogenalkyl, cyano,
hydroxy, lower alkoxy, 0x®, pkényPiBenzyl, pyridyl and carbamoyl. 6. Compounds of formula |

according to any one of claims 1 to 5, wherein R' and
J ys R(gl is Jower alkyl;

n 150,1or2;

R’ islower allkvl;

p is0,lorz;
q 50,102
10 R® is hydrogen or lower alkyl;

and pharmaceutically acceptable salts thereof.

2. Compounds of formuta T according to claim 1, wherein R’ is selected from the
group consisting of hydrogen, lower alkyl, lower alkenyl,
cycloalkyl or lower cycloalkylalkyl, wherein the cycloalkyl ring may be unsubstituted or
15 substituted by one or two groups selected from lower alkyl, lower hydroxyalkyl or lower
alkoxyalkyl,
lower hydroxyalkyl, lower alkoxyalkyl, and
lower heterocyclylalkyl, wherein the heterocyclyl ring may be unsubstituted or
substituted with one or two groups selected from lower alkyl or halogen, and
20 R%is hydrogen or lower alkyl.

3. Compounds of formuia I according to claims 1 or 2, wherein R’ is selected from
the group consisting of lower alkyl,
cycloalkyl or lower cycloalkylalkyl, wherein the cycloalkyl ring may be unsubstituted or
substituted by lower alkoxyalkyl,
25 lower alkoxyalkyl, and
lower heterocyclylalkyl wherein the heterocyclyl ring may be unsubstituted or substituted



R2 together with the nitrogen atom to which they are attached form a 4-, 5-, or 6- or 7- membered
saturated or partly unsaturated heterocyclic ring optionally containing a 15 further heteroatom selected
from nitrogen, oxygen or sulfur, said heterocyclic ring being unsubstituted or substituted by one, two

or three groups mdepgadently selected from lower alkyl, halogen, halogepaikyheysamshydroxy, lower
alkoxy, and oxo. 7. Compounds of formula | according to.gny one of claims | to 6, wherein R'and R2
together with the nitrogen atom to which they are attached form a heterocyclic ring 20 selected from
the group consistingviah Bierpheling cpiesleing fibb-tiycrhplsroigogrolidine, azepane, piperazine,

azetidine, thiomorphgline gndd3.g:ditydiahkypyridine, said heterocyclic ring being unsubstituted or
substituted by one, two or three groups independently selected from lower alkyl, halogen,

halogenalkyl, cyano, hydsaxymjowess atkexyuRndQuaind:8 ceiamprHies af foumalad geeprding to any
one of claims 1 to 7, iherein R' and R2 together with the nitrogen atom to which they are attached

form a heterocyclic ring” selected from morpholinyl, thiomorpholinyl, 1,1-dioxothiomorpholinyl,
3,6-dihydro- 2H-pyridinyls Ripgridinys o paethvipinerding . Ssmethyipinardinyl, 4 bydioxypingridinyl,
4,4-d|fluorop|per|d|nﬂi,ﬁ2 gt-%lh‘xggqug&lgl 4%rtr‘1Jeth Igm%rlt%lp a!te&s errqléldlnxlti_z-[ng_th;ﬂ yrrolidinyl,
2-trif|uoromethylpyrrollaﬁwy}f, r2-cyancépyrrc(§;f‘iainyir,n -hydroxy yrrof’llcﬁnflcI arjér1 azeﬁai’nyl., O
2006/045416 PCT/EBTISEO TR T SPert SRpUTATE S TSR PACEHRHY t574PK'8R8 of claims Ito

8, wherein A signifiésthes heterptoph eqesredierpnitregen, eER Sisideridkglemcrdicanbbimds of
formula | according tosgksiiu®duherbintneisty.od6 n@ompoemgtewfs fochmpskad trabcetelired fomlaim 9,
wherein inis 1. k2. GoaRRyNAsIefHHRUYR1.86C kY Hedesky, 00e-0hIRIBHSx3, théhylybeign A signifies
R pyridyl and carbamoyl.

6. Compounds of formula I according to any one of claims 1 to 5, wherein R' and
R together with the nitrogen atom to which they are attached form & 4;, 5-,0r6-or7-
membered saturated or partly unsaturated heterocyclic ring optionally containing a
15 further heteroatom selected from nitrogen, oxygen or sulfur, said heterocyclic ring being
unsubstituted or substituted by one, two or three groups independently selected from
lower alkyl, halogen, halogenalkyl, cyano, hydroxy, lower alkoxy, and oxo,

7. Compounds of formula I according to any one of claims 1 to 6, wherein R’ and
R* together with the nitrogen atom to which they are attached form a heterocyclic ring
20 selected from the group consisting of morpholine, piperidine, 2,5-dihydropyrrole,
pyrrolidine, azepane, piperazine, azetidine, thiomorpholine and 3,6-dihydro-2H-
pyridine, said heterocyclic ring being unsubstituted or substituted by one, two or three
groups independently selected from lower alkyl, halogen, halogenalkyl, cyano, hydroxy,
lower alkoxy, and oxo.

25 8. Compounds of formula I according to any one of claims 1 to 7, wherein R' and
R? together with the nitrogen atom to which they are attached form a heterocyclic ring
selected from morpholinyl, thiomorpholinyl, 1,1-dioxothiomorpholinyl, 3,6-dihydro-
2H-pyridinyl, piperidinyl, 2-methyipiperidinyl, 3-methylpiperidinyl, 4-
hydroxypiperidinyl, 4,4-difiuoropiperidinyl, 2,5-dihydropyrrolyl, 4-methylpiperidiny},

3¢ pyrrolidinyl, 2-methylpyrrolidinyl, 2-trifluvoromethylpyrrolidinyl, 2-cyanopyrrolidinyt,
3-hydroxypyrrolidinyl and azetidinyl.



A2 o whereinnis 0, 1 or 2; and R4 is lower aicyl. 13. Compounds of formula | according to claim 12,
wherein n is 0. 14. Compounds of formula | according to any one of claims | to 8, wherein A signifies
RS N(CHZ)q P A3 15whereinpis0,1or2,qis0, 1or2, and R5 is hydrogen or lower alkyl. 15.
Compounds wigfasngtalasd i@ccording to claim 14, wherein p is 1. WO 2006/C5# 60063 16siP2005/010814
-60 16. Compounds of formula | according to claim 14 ars35, wherein R5 is hydrogen. 17. Compounds
of formula I according to claim 1, selected from the group consisting of
[6-(I-isopropyl-piperidin-4-yoyeyyupdindi farui l(acqorsing 1§ apipenionfh dajiys 5 thdthreinet
(2,5-dihydro-pyrrol- stenljd6-(1-isopropyl-piperidin-4-yloxy)-quinolin-2-yl] - methanone,
6-(1-isopropyl-piperidin-4-yloxy)-quinoline-2- carboxyllc acid ethyl-methyl-amide, |
6-(1-isopropyl-piperidin-4-yloxy)-quinolin-2-yl] (Zfifr'rekJ rrolidin-1-yl) 10 methanone,
6-(1-isopropyl-piperidin-4-yloxy)-quinoline-2-carboxyli aC|d tert-butylamide,
6-(1-isopropyl-piperidin-4-ylo)cy)-quinoline-2-carboxy clopropylmethyl- propyl-amide,
6-(1-isopropyl-piperidin-4-ylo)cy)-quinolin-2-yl] - (2-met yI-plperldln -1-yl)-methanone, 15
(4-hydroxy-piperidin-1-yl)-[6-(1-isopropyl-piperidin-4-yloxy)-quinolin-2-yl]- methanone,
[6-(1-isopropyl-piperidin-4-yloxy)-quinolin-2-yl] -(3-metHyk-piperidin-1-yl)- methanone,
(3,4-dihydro-IH-isoquinolin-2-yl)-16-(3-piperidin-1-yl-propoxy)-naphthalen-2-yl] -

wherein m is 0, 1 or 2, and R® is jower alkyl,

5 10. Compounds of formula [ according to claim 9, wherein m is (.
11. Compounds of formula I according to claim 9, wherein m is 1.

12. Compounds of formuta I according to any one of claims 1 to 8, wherein A

a3

s

R

signifies

A2

10 wherein nis 0, 1 or 2; and R* is lower alkyl.
13. Compounds of formula I according to claim 12, wherein n 15 0.

14. Compounds of formula I according to any one of claims 1 to 8, wherein A
signifies

5

B
@A(CHE)Q/\
)

A3

3

15 wherein pis 0,1 0r 2, qis0, 1 or 2, and R’ is hydrogen or lower alkyl.

15. Compounds of formula I aécording to claim 14, wherein p is 1.



20 methanone 1:1 hydrochloride, [6-(1-isopropyl-piperidin-4-yloxy)-quinolin-2-yl]
-thiomorpholin-4-yl-methanone, [ 6-(1-isopropyl-piperidin-4-yloxy)-quinolin-2-yl]
-(2-trifluoromethyl-pyrrolidin-1 -yl)- methanone, 6-(1-isopropyl-piperidin-4-yloxy)-quinoline-2-carboxylic
acid ethyl-(2weithepguetizyl)- 25 amide, azetidin-1-yl- PCT/EP2005/010814
[6-(1-isopropyl-piperidin-4-yloxy)-quinolin-2-yl]-methancrme,-
(3,6-dihydro-2H-pyridin-1-yl)-[6-(1-isopropyl-piperidin-4-yloxy)-quinolin-2-yl]- methanone,
6-(1-isopropyl-piperidin-Z}f%// KPR A -@Blérb%?i%ﬂf%ﬂc(l IRAGRE decthrR BOIS BA%D-amide,
6-(1-isopropyl-piperidin-4-yloxy)-quinoline-2-carboxyli¢c acid (1-methoxymethyl- cyclopropylmethyl)-
amide, {6-(1-isopropyl-pi%ﬁﬁfﬁpﬁ-‘ﬂgiﬁf-% fih A PTERb B  & [ R e b sy Pan-4-
yl)-ethyl]-amide, 35 g8u¢Btisspfopyl-piperidin-4-yloxy)-quinolin-2-yl]-morpholin-4-yl-methanone,
6-(1-isopropyl-piperidifi-dsytoxyquprotime42-carbaxidiviace/ b y@ohakylamethyibiamide,
(4,4-difluoro-piperidiefani6-(1-isopropyl-piperidin-4-yloxy)-quinolin-2-yl] WO 2006/045416
PCT/EP2005/ 01081(5,5'@3'1'}(&71]& AANEY)-[6-(1-isopropyl-piperidin-4-yloxy)-quinolin-2-yi]-
(3-hydro)cy-pyrro||dm-&{&ﬁ2ﬁ[§-( -isopropyl-piperi |n-4-yFoxy)-qumoI|n- -yl]- methanone,
(6-(1-isopropyl-piper|§|n; -vIBxy)-quinolin-2-yl] -pyrrolidin-1-yl-methanone, 5 .
(R)-1-[6-(1-isopropyh-plpes RIfRA-DIBSES g iR B el sory RERSFHER ARe S kansBriamide
(1,1-dioxo--thiomorpbdfirisapydpviefeisbipropykphssimin Ao mernbimreeliiis th#thanone,
6-(1-isopropyl-piperidit:daytaxy)-quinoline-2-carboxylic acid dimethylamide, 10
(2,5-dihydro-pyrrol-E=y1)if8ptbisopipphpy rieligingdndaxy)z cidineliiid il e thanonie,

6-(1-isopropyl-piperidin-4-yloxy}-quinoline-2-carboxylic acid cyclopropylmethyl-

propyl-amide,
6-(1-isopropyl-piperidin-4-yloxy)-quinolin-2-yl}- (2-methyl-piperidin-1-yl}-methanone,

15 (4-hydroxy-piperidin-1-yl)-[6-(1-isopropyl-piperidin-4-yloxy)-quinolin-2-yl]-
methanone,
[6-(1-isopropyi-piperidin-4-yloxy)-quinolin-2-yl]-(3-methyl-piperidin-1-y1)-
methanone,

(3,4-dihydro-1H-isoquinolin-2-yl)-16-(3-piperidin- 1-yl-propoxy)-naphthalen-2-yi}-

20 methanone 1:1 hydrochloride,
[6-(1-isopropyl-piperidin-4-yloxy)-quinolin-2-yl}-thiomorpholin-4-yl-methanone,
[6-(1-isopropyl-piperidin-4-yloxy)-quinolin-2-yl}-{2-trifluoromethyl-pyrrolidin-1-y1)-
methanone,
6-(1-isopropyl-piperidin-4-yloxy)-quinoline-2-carboxylic acid ethyl-(2-methoxy-ethyl)-

25  amide,
azetidin-1-yl-[6-(1-isopropyl-piperidin-4-yloxy)-quinolin-2-yl]-methanone,
(3,6-dihydro-2H-pyridin-1-yl)-[6-{1-isopropyl-piperidin-4-yloxy)-quinolin-2-yl}-
methanone,
6-(1-isopropyl-piperidin-4-yloxy)}-quinoline-2-carboxylic acid (3-fluoro-oxetan-3-

30 ylmethyl)-amide,
6-{1-isopropyl-piperidin-4-yloxy)-quinoline-2-carboxylic acid {1-methoxymethyl-
cyclopropylmethyl)-amide,

{6-(1-isopropyl-piperidin-4-yloxy)-quinoline-2-carboxylic acid {2-(tetrahydro-pyran-4-
yh)-ethyl]-amide,

35 {6-(1-isopropyl-piperidin-4-yloxy)-quinolin-2-yl]-morpholin-4-yl-methanone,
6-{1-isopropyl-piperidin-4-yloxy)-quinoline-2-carboxylic acid cyclohexyl-methyl-
arnide,

(4,4-difluoro-piperidin-1-v1)-[6-{1-isopropyl-piperidin-4-yloxy)-quinolin-2-yl] -



([6-(2-isopropyl-pyrrolidin-3-ylo)cy)-quinolin-2-yl]-(4-metho)cy-piperidin-1-yl)- methanone,
6-(1-isopropyl-pyrrolidin-3-yloxy)-quinoline-2-carboxylic acid ethyl-methyl-amide, 15
([6-(1-isopropyl-pyrrolidin-3-yloxy)-quinolin-2-yl]-(4-methyl-piperidin-I-yl)- methanone,
[6-(1-isopropwepymetigine8-yloxy)-quinolin-2-yl] - (2-methyl-p)rrrolidin-1-y 1 pOmetrananss: 4
6-(1-isopropyl-pyrrolidin-3-yloxy)-quinoline-2-carboxylic _agi'q tert-butylamide, 20
6-(1-isopropyl-pyrrolidin-3-yloxy)-quinoline-2-carboxylic acid cyclopropylmethyl- propyl-amide, [
[6-(1-isopropyl-pyrratidihaBentoxy)-quinolin-2-yl]-(2-methyl-piperidin-1-yl)- methanone,

[6-(1-isopropyl-pyrrafidifd@oyloxydreld nolin 2wl (Ropetiy ppiegagin: }r&&v%@mﬁtﬁg&ﬁne
6-(1-isopropyl- pyrrogl,giggfa'},-ylllg)cy) qumollne -2-carboxylic acid isopropyl-methyl- am

[6-(1-isopropyl-p yrr lox um h|om hoI ethanone, [

6-(1-isopropyl- pyrroﬂI é (93 gp Uinoi n‘gg El?r %Pﬁr?é%rlﬁjn Srtoh W\eq" /N30 methanone,
6-(1-isopropyl-p rolqg it é%@%&%%@@aﬁ%‘s’& caing vyt bertiaxgobtnn 2amide, azetidin- |
-yl- [ 6- (1-isopropylw¥ﬂﬂiﬁ%3 -yloxy)-quinolin-2-yl] -methanone, (3,6-dihydro-2H!-pyridin-1-yl)-
[6-(1-isopropyl-pyrrdidird®sdoxyipeainblilia24yily- B5( sthasoieiperidin-4-yloxy)-quinolin-2-yl]-
6-(1-isopropyl-pyrrokginr3ryexy)-quinoline-2-carboxylic acid (3-fluoro-oxetan-3- ylmethyl)-amide,
6-(-isopropyl-pyrroligii éoﬂ%?&;ﬂb‘é%l&?ﬁ AR AL QY BRI MRGED00/045416

PCT/EP2005/010814 n% %8%?}%&'32@5? \ﬂc%Yéralti‘?tétﬁw&%”ﬁﬁ%zfﬂyl) ethyi]-amide,

6-(1-isopropyl- pyrrol di
met anone,
([6-(1 —1sopropy1-pyrrohdin—3—yloxy)—quinolin-2—yl] -(4-methoxy-piperidin-1-yl}-
methanone,
6-(1-isopropyl-pyrrolidin-3-yloxy)-quinoline-2-carboxylic acid ethyl-methyl-amide,

15 {[6-(1-isopropyl-pyrrolidin-3-yloxy)-quinolin-2-yl}-(4-methyl-piperidin-1-yl)-
methanone,
[6-(1-isopropyl-pyrrolidin-3-yloxy}-quinolin-2-yl]-(2-methyl-pyrrolidin-1-yD)-
methanone,
6-(1-isopropyl-pyrrolidin-3-yloxy)-quinoline-2-carboxylic acid tert-butylamide,

20  6-(1-isopropyl-pyrrolidin-3-yloxy)-quinoline-2-carboxylic acid cyclopropylmethyl-
propyi-amide,
{[6-(3-isopropyl-pyrrolidin-3-yloxy}-quinolin-2-vij-(2-methyl-piperidin-1-yl)-
methanone,

[6-(1-isopropyl-pyrrolidin-3-yloxy)-quinolin-2-yl}-(3-methyl- piperidin-1-yi)-

25 methanone,
6-(1-isopropyl-pyrrolidin-3-yloxy}-quinokine-2-carboxylic acid isopropyl-methyl-
amide,
[6-(1-isopropyl-pyrrolidin-3-yloxy)-quinolin-2-yl]-thiomorpholin-4-yl-methanone,
[6-(1-isopropyl-pyrrelidin-3-yloxy)-quinolin-2-yl]-(2-triflucromethyl-pyrrolidin-1-y1)-

30 methanone,
6-(1-isopropyl-pyrrolidin-3-yloxy)-quinoline-2-carboxylic acid ethyl-(2-methoxy-
ethyl)-amide,
azetidin-1-yl-[6-(1-isopropyl-pyrrolidin-3-yloxy)-quinolin-2-yl]-methanone,
(3,6-dihydre-2H!-pyridin-1-yl}-[6-(1-isopropyl-pyrrolidin-3-yloxy)-quinolin-2-yl]-

35 methanone,
6-(1-isopropyl-pyrrolidin-3-yloxy)-quinoline-2-carboxylic acid (3-fluoro-oxetan-3-
ylmethyl)-amide,
6-(1-isopropyl-pyrroiidin-3-yloxy)-quinoline-2-carboxylic acid (1-methoxymethyl-



(4,4-difluoro-piperidin-1-yl)- [6-(l-isopropyl-pyrrolidin-3-yloxyy)-quinolin-2-yli- 5 methanone, [6-(l
-isopropyl-piperidin-4-yloxy)-quinolin-2-yl] -morpholin-4-yl-methanone,
(4-methory-piperidin-1-yl)-[6-(3-piperidin-1-yl-propoxy)-quinolin-2-yl]-methanone, (4-methyl-piperidin-
l-yl)- [6- (3-prrermivsdszdipropoxy)-quinolin-2-yl] -methanone, morpholin-4pgls@x 3y Epearsein-|
-yl-propoxy)-quinolin-2-y1]-methanone, 10

(2-methyl-pyrrolidin-1-yl)-[6-(3-piperidin-1-yl-propoxy)- qumolln -2-yl]l-methanone,
6-(3-piperidin-1-yl-prehpypdriniolinesddearboxylic acid cyclopropylmethyl-propyl- amide,
[6-(3-piperidin-1-yI-grop@xegiinotaiRigls-idxyifliaremethydpysolidi:d vl M etbanoReanl -
(2,5-dihydro- pyrrol-:)l, pd{% M&endln -1-yl-propoxy)-quinolin-2-yl]-methanone,

6-(3-piperidin-1-yl- p{gg%xa/ 098'&%#‘2%‘3}]] bg{ |(Esgcrlgpe§%&%dﬂe§ B(;%T I rgl)dﬁe azetidin- | -yl- [

6-(3-piperidin-1-yl-p dpoxy quimn hano
[6-(3-piperidin-13I-F&P8%8Aquinolin-2-yI] - 20 methanone,
(4,4-difluoro-piperidIfr—f]i-“}d?{[ﬁlﬂsl-ﬂpipmiiﬁmé&ﬂiﬂ%hﬁ@?@ﬂq&ﬁdﬁmoziwmﬁ@ﬁﬁmw@m
6-(3-piperidin-1-yl-pfopaxy)sguipetider2-ebrioiHidracitircy ofbhexpdxy)ethipletimicd] -methanone,
6-(3-piperidin-1-yl-propexyrguingliner 2A¢arboxylieagid (M%%Q@Wml@ecm prepylwethyl) -amide,
25 6-(3-piperidin-1- m%%%ﬁ)lcx) ﬂwrz@'g]sega%@%w zﬂgfaco,z. elansasfjmethyl)-amide,
6-(3-piperidin-1- I p{% i umgfﬁ i)a %_cé_llc acad e)(!tetrah B%rri\n % g etrﬂg amlde
6-(3-piperidin- 11y] -p B%iet %gﬁ i X)ﬁlg aci rany ran

(2-methyl-piperidin- = Pasidia-AiBepaRey yABroHBsy)Gth Hﬁf SNV Bﬂ’i%‘?’iﬂétbﬂ PmPY'
[6-(3-piperidin-1-yl-praidexy)-quinolin-2-yl] -pyrrolidin-1-yl- methanone
(R)-1-[6-(3-piperidint-yi-progaiy) :quipalney2-garadinyl]lspy(totidiner2-ealipopyteddin- 1-y1)-
(I,1-dioxo--thiomorphplig:dsyd)- [6-(3-piperidin-1-yl-propoxy)-quinolin-2-yl | 35 methanone,

15 (2,5-dihydro-pyrrol-1-y1)-{6-(3-piperidin-1-yl-propoxy)-quinolin-2-ylj-methanone,
6-(3-piperidin-1-yl-propoxy)-quinoline-2-carboxylic acid ethyl-(2-methoxy-ethyl)-
amide, :
azetidin-1-yl-{6-(3-piperidin-1-yl-propoxy}-quinolin-2-yl}-methanone,
(3,6-dihydro-2H!-pyridin-1-y1)-{6-(3-piperidin-1-yl-propoxy}-quinolin-2-yl}-

20 methanone,
(4,4-difluoro-piperidin-1-yl)-{6-{3-piperidin-1-yl-propoxy}-quinolin-2-yli-methanone,
6-(3-piperidin-1-yl-propoxy)-quinoline-2-carboxylic acid cyclohexyl-methyl-amide,
6-{3-piperidin-1-yl-propoxy)-quinoline-2-carboxylic acid {(1-methoxymethy!-
cyclopropyimethyl}-amide,

35  6-{3-piperidin-1-yl-propoxy)-quinoline-2-carboxylic acid {3-fluoro-oxetan-3-
yimethyl)-amide,
6-(3-piperidin-1-yl-propoxy)-quinoline-2-carboxylic acid [2-{tetrahydro-pyran-4-yl}-
ethyl]-amide,
6-(3-piperidin- 1-yl-propoxy)-quinoline-2-carboxylic acid (tetrahydro-pyran-4-yl}-

3¢ amide,
(2-methyl-piperidin-1-y1)-[6-(3-piperidin-1-yl-propoxy)-quinolin-2-yl]-methanone,
[6-(3-piperidin-1-yl-propoxy)-quinolin-2-yl!-pyrrolidin-1-yl-methanone,
(R)-1-[6-(3-piperidin-1-yl-propoxy)-quinoline-2-carbonyl]-pyrrolidine-2-carbonitrile,
(1,1-dioxo--thiomorpholin-4-y1)-|6-(3-piperidin-1-yl-propoxy)-quinolin-2-yl}-

35  methanone,
(4-methyl-piperidin-1-y1)-{6-[2-(1-methyl-pyrrolidin-2-yl}-ethoxy}-quinolin-2-yl}-
methanone,

{6-[2-(1-methyl-pyrrolidin-2-yl)-ethoxy]-quinolin-2-yl}-pyrrolidin- 1-yl-methanone,



(4-methyl-piperidin- I-yl)- {6- [2-(1-methyl-pyrrolidin-2-yl)-ethoxy] -quinolin-2-yl}- methanone, {6- |
2-(1-methyl-pyrrolidin-2-yl)-ethoxy] -quinolin-2-yl}-pyrrolidin-1-yl-methanone, WO 2006/045416
PCT/EP2005/010814 -63 M-1-16- [ 2-(1-methyl-pyrrolidin-2-yl)-ethoxy]
-quinoline-2-vashessiipysrolidine-2- carbonitrile, (1,1-dioxo-thiomorpholin-deylkfGocs 010814
[2-(1-methyl-pyrrolidin-2-yl)-ethoxy] -quinolin-2- ylI}-methapone, 5
(4-metho)y-piperidin-1-yl)-{6-[2-(1-methyl-pyrrolidin-2-yl)-ethoxy]-quinolin-2-yl}- methanone, {6- [
2-(1-methy|-pyrro|idifr?\Jzlyi%:é%hHxﬂeiaﬂiﬁwﬁl*élyt}%wﬂbfﬁbmﬂwwwﬁaﬁ&m%féﬁeiﬁbmy?a{ 6- [
2-(1-methyl-pyrrolidimRoypimithoxy]-quinolin-2-yl}-methanone,

6-[2-(1-methyl-p), rrofidiraidayd)teidiexydhg Linoline i@-ar baerticl asiddiietraneioxioquinolin- 2-
pyran-4-yl)-ethyl]-arpjgg,e@;a]%gg’-methyl-pyrrolidin-2-y|)-ethoxy]-quinoline-2-carboxylic acid

(& fluoro-oxetan-S-Yme iy amidea(2 e YT Y S 5 LM sBMIRId 2 y)-ethoxy

(S)-1-[6-(1-isopropyP5iperitfif-4-yloxy)-quinoline-2-carbonyl]-pyrrolidine-2- carbonitrile, [6-(1
-isopropyl-piperidin-#yfoféynefiaNrraiin-3a s iR isérrlin-2r e pigtelindng; methanone,
(4-hydroxymethyl-pipetidin-1-yf6{| 6-(Iistipropyi-pigaritin; sipoxy) quinnbhir-2lhetBOrnrethanone,
6-(1-isopropyl-piperigliz-4: ity iqiyinetifia-2-aadienyicqatidlisohubbamidacid [2-(tetrahydro-
6-(1-isoprop_yl-py(;rolg,q;gﬁsz;;slgxé{)ﬁq};mg@p-z-carboxylic acid cyclohexyl-methyl- amide, anq
pharmaceuticaly acgeptable.sals. erenl: 2o, 8nGompaunds of fomula | ascardng o claim 1.
selected from the group "con |§f|rf§ o} [ -?1-|§oprop)§7i-p perldln-4-y10 Cy)-quino m-é‘-yﬁ
-(4-methoxy-piperidi?“fyfli‘gﬂ}}-lyl -amide,

{2-methyl-pyrrolidin-1-yl)-{6-[2-(1-methyl-pyrrokidin- 2-yl)-ethoxy] -quinolin-2-yl}-

methanone,

15 (S)-1-[6-(1-isopropyl-piperidin-4-yloxy)-quinoline-2-carbonyl]-pyrrolidine-2-
carbonitrile,
{6-(1-isopropyl-piperidin-4-vloxy}-quinolin-2-yl}-{4-methyl-piperidin-1-yl}-
methanone,

(4-hydroxymethyi—piperidiﬁ— 1-y1)-[6-(1-isopropyl-piperidin-4-yloxy)-quinolin-2-yl]-

20 methanone,
6-(1-isopropyl-piperidin-4-yloxy}-quinoline-2-carboxylic acid isobutyl-amide,
6-(1-isopropyl-pyrrolidin-3-yloxy)-quinoline-2-carboxylic acid cyclohexyl-methyl-
amide,

and pharmaceutically acceptable salts thereof.

25 18. Compounds of formula I according to claim 1, selected from the group
consisting of
[6-(1-isopropyl-piperidin-4-yloxy}-quinolin-2-yi}-(4-methoxy-piperidin-1-yl}-
methanone,
[6-(1-isopropyl-piperidin-4-yloxy)-quinolin-2-ylj-(2-methyl-pyrrolidin- 1 -yl)-

30 methanone,
[6-(1-isopropyl-piperidin-4-yloxy)-quinolin-2-yi}-(2-triftuoromethyl-pyrrolidin-1-yl)-
methanone,
azetidin-1-yl-[6-(1-isopropyl-piperidin-4-yloxy)-quinolin-2-yl]-methanone,
6-(1-isopropyl-piperidin-4-yloxy}-quinoline-2-carboxylic acid (3-fluoro-oxetan-3-

35 ylmethyl)-amide,
6-(1-isopropyl-piperidin-4-yloxy}-quinoline-2-carboxylic acid (1-methoxymethyl-
cyclopropylmethyl)-amide,
[6-(1-isopropyl-piperidin-4-yloxy)-quinolin-2-yl]-pyrrolidin-1-yl-methanone,



methanone, [6-(1-isopropyl-piperidin-4-yloxy)-quinolin-2-yl] -(2-methyl-pyrrolidin-1-yl)- 30 methanone, [
6-(1-isopropyl-piperidin-4-yloxy)-quinolin-2-yl] -(2-trifluoromethyl-pyrrolidin-1-yl)- methanone,
azetidin-1-yl- [6-(1-isopropyl-piperidin-4-yloxy)-quinolin-2-y1] -methanone,
6-(1-isopropw-pipesidiz«dsyloxy)-quinoline-2-carboxylic acid (3-fluoro-oxetao3EBmogmesnyl)-amide,
6-(I-isopropyl-piperidin-4-yloxy)-quinoline-2-carboxylic agigl (1-methoxymethyl- cyclopropylmethyl)
-amide, [6-(I-isopropyl-piperidin-4-yloxy)-quinolin-2-yl] -pyrrolidin-1-yl-methanone, WO 2006/045416
PCT/EP2005/010818)-646¢R)i§xfBeflyignpeogipl-piperidiguinylmey) <qtinolihey2:dativerdyl]-pyrrolidine-2-
carbonitrile, azetidiraryi&r{B;piperidin-1-yl-propoxy)-quinolin-2-yl]-methanone,
(R)-1-[6-(3- piperidimieyqupﬂ @% lipgs3-6a sw%apq«wﬁm@ ATGABeniKle, 5
(S)-1-[6-(1- |sopropyRZQiréé %% |noI|ne- -carbo ,*XLPX{{,?)!{ Ee -2- ﬁglrnbopgerllI and,

cept St AR r of th

pharmaceutically ac ess fof ture compoun 2 according
to any one of claim¢®-td & \‘/WF?ET‘P BE@E@‘EOH QHigesy Fé%’ﬁﬁ'il?ﬁ%(i ‘gﬁlﬁlf&fthe formula Il 0
N OR HO Il wheretarFoistidger alkyl, with an alcohol of the formula 1ll HO-A 1l 15 wherein A is as
defined in claim 1, ianthghpresencedif atrialkyiiphbsphirefor triphenylphosphine and of a diazo
compound

19. A process for the manufacture of compounds according to any one of claims 1

to 18, which process comprises

10 a) reacting a compound of the formula I

O
O s oR
HO #
It
wherein R is lower alkyl,
with an alcohol of the formula I11

HO-A 1%

15 wherein A is as defined in claim 1,
in the presence of a trialkylphosphine or triphenylphosphine and of a diazo compound
to obtain a compound of the formula IV

O
OR

/

v

and converting the ester of formula I'V into the acid of formula V



to obtain a compound of the formula IV 0 N OR A,OrilV and converting the ester of formula IV into
the acid of formula V WO 2006/045416 PCT/EP2005/010814 -65 O N\ OH V under acidic or basic
conditions, and coupling the compound of formula V with an amine of the formula VI H-NR'R2 VI 5
wherein R' and RRasesas defined in claim 1, with the help of an coupling agavitpemderdsasic conditions
to obtain a compound of the formula 1 0z N\N.R A,0/| ;wherein A, R" and R2 are as defined in claim
1, and if desired, io converting the compound obtained into a pharmaceutically acceptable salt. 20.
Compounds according to any one of claims 1 to 18 when mangfactured by a process according to
claim 19. 21. Pharmaceutical compositions comprising a egmpeund according to any one of claims 1
to 18 and a pharmaceutically acceptable carrier a @ djff ant. 98 22. Pharmaceutical compositions
according to claim 21 for the treatment and/of"*pj eetionf diseases which are associated with the
modulation of H3 receptors. 23. Compounds according to any one of claims | to 18 for use as
therapeutically active substances. vV

under acidic or basic conditions,
and coupling the compound of formula V with an amine of the formula VI
H-NR'R? VI

5 wherein R' and R? are as defined in claim 1, with the help of an coupling agent
under basic conditions to obtain a compound of the formula

wherein A, R' and R? are as defined in claim 1,
and if desired,
10 converting the compound obtained into a pharmaceutically acceptable salt.

20. Compounds according to any one of claims I to 18 when manufactured by a

process according to claim 19,

21. Pharmaceutical compositions comprising a compound according to any one of
claims 1 to 18 and a pharmaceutically acceptable carrier and/or adjuvant.

15 22. Pharmaceutical compositions according to claim 21 for the treatment and/or
prevention of diseases which are associated with the modulation of H3 receptors.

23. Compounds according to any one of claims I to 18 for use as therapeutically

active substances,

24. Compounds according to any one of claims 1 to 18 for use as therapeutically
20 active substances for the treatment and/or prevention of diseases which are associated
with the modulation of H3 receptors.



24. Compounds according to any one of claims 1 to 18 for use as therapeutically 20 active
substances for the treatment and/or prevention of diseases which are associated with the modulation
of H3 receptors. -66- 25. The use of compounds accord ng to any one of claims 1 to 19 for the
preparation of medicaments for the treatment an.d%86prevention. of diseases "filch. are associated. n
ith the inodulation. F.-i3 receptors. 5 26. The use according to claim 25 for the treatnient and /or
prevention cif obesity.

25. The use of compounds according to any one of claims 1 o 18 for the

Fa)
£

preparation of medicaments for the treatment and/or prevention of diseases which are

associated with the modulation of H3 receptors,

26. The use according to claim 25 for the treatment and/or prevention of obesity.



