WO 2008/116831PCT/EP2008/053387 QUINOLINE COMPOUNDS SUITABLE FOR TREATING
DIDORDERS THAT RESPOND TO MODULATION OF THE SEROTONIN 5-HT6 RECEPTOR
BACKGROUND OF THE INVENTION 5 The present invention relates to novel quinoline compounds.
The compouti@sZpisstié8slvaluable therapeutic properties and are particul &R SERABIES TS treating
disease o) ' serotonin 5-HT6 receptor. 10Serotonin
(5-hydr0%2(('3%/‘?JF@);’;:T)'Etg?aﬁngir(lgi]af?!’I é%ﬁ%&;& ?h{gl&ﬁ%%m?r% Eggﬁg FAnSTAItET andl focal RBrmoNe fs YSRTT B the
hydroxylation and decarboxyiatiose o dryptepivan- fhe greatest concentration is found in the
enterochromaffin cells of the gastrointestinal tract, the remainder being predominantly present in
platelets and i | m (CNS). 5-HT is implicated in a vast array of physiological
and 15pathopf%%§%c§?2%%péa\&tﬁrv%§ys.%ﬁﬁe periphery, it contracts a number of smooth muscles and
induces er?dothelium-dependent vasodilation. In the CNS, it is believed to be involved in a wide range
of functions, in¢FIMEEEE BBRIHENGE e MBOYROB N AHa ST RENtEINALBF T IeEH S/ BRAATS and pain
perception. 20NBupbissithersedrate seFiFsarectermed iseratyreigice The faattionisf H44Thst exerted
upon its interactigrondtiv spetifitidseidtensngionimetionseldegibnow, seven types of 5-HT receptors

have been identified: 5-HT1 (with subtypes 5-HT1A,5-HT10, 5-HT1E and 5-HT1r), 5-HT2(with
subtypes forHT24 oRshiT AR a8 S ERMINS; B35 5o ThoarkiTS uithyarbtyRes Sxife4 and 5-HT50),
5-HT6 and 5‘%?m'¥l%5}ié’¥o@?k‘?<§o%ﬁ 0% %%QHﬁ@e%é%%{ﬁé%‘?{ b [81‘03%8.‘ Thg activities of
C : e n5-HT are %snlglvely coupled to
g

eiher adenylate cyclase or phgepnolipase Gt The uman s H1p reqeptors orc o

adenylyl cyclagé? ﬁsey are distributed throug] iC, S and cartical regions of the brain
and show a 30fif§h gﬁﬁ?@?@%@ft?ﬁ‘é@%ﬁ&?w *\qﬁ.@t%B@ﬁf’éﬁéJﬁ%tﬁﬁ@%@Pﬁ'@ fBREHRBY By suitable
substances is 8@heteFYsiampfdve) certdinsdisBlieries inautitigtay sty sipsiginetions, such as a deficit
in memorig cogaitionranid!tercalingthinayariictharassoeigtécoitaidzheimbes diseasd) age-related
35cognitive dedlinelandmiitticogmnitvietim pairiertnatienviendlefieit disbedeNbypéraetiviydsyndrome,
personality dispedaisivedah asverhizephseniscibrRamiauli cognitvegefisgssatatepaith schizophrenia,
affective disorderg0iqh As.AeRsRSSIRANIRHNGRAPRSRSRING GRRPUlsive disorders, motion or motor

disorders such as Parkinson's disease and epilepsy, migraine, sleep disorders (including disturbances

of the 40Cjrcadijan rhythm), feeding disorders, such as anorexia and hulimja, certain gastrointestinal
Gisorclers Such O B Sl e S R I ST s exeHed
2008/116831PEPPIEBIBIGE6E3RE S PRl RyeiteriBichnevaR Y sligy ssvel PReRE%HIma and
head injuries, $ee#PEEHRHO Sephalaslmdidduittsh sidrepesity ! @uirdline Thrhpeobritisthaving an
affinity for the B+ $1t8Treceptr: tvétesbbbnatcstithedihl Bthengriot ast).&¢1 s B8 2000027161, WO
05/026125 andwiiO=0BHIRBEBOT Thancarmioynds-disataseditherris: eamgs: piermain skeyl radical in the
8-position®f thexguinpling-meietys HAEHRAPNIDESAER DIRHeNSLIYBR usefidder the treatment of
5-HT6 receptobﬁgwiﬁggr@lﬁrs. 10WO 05/113539 describes quinoline compounds which carry a
N-bound heterocyclic radical in the 8-position having an affinity for the 5-HT6 receptor.

The human 5-HTe receptors are positively coupled to adenylyl cyclase. They are
distributed throughout the limbic, siriatal and cortical regions of the brain and show a
30 high affinity to antipsychotics.

The modulation of the 5-HTs receptor by suitabie substances is expected io improve
certain disorders including cognitive dysfunctions, such as a deficit in memory,
cognition and learning, in particular associated with Alzheimer's disease, age-related

35  cognitive decline and mild cognitive impairment, attention deficit disorder/hyperactivity
syndrome, personality disorders, such as schizophrenia, in particular cognitive deficits
related with schizophrenia, affective disorders such as depression, anxiety and
obsessive compulsive disorders, motion or motor disorders such as Parkinson's
disease and epilepsy, migraine, sleep disorders (including disturbances of the

49  Circadian rhythm}, feeding disorders, such as anorexia and bulimia, certain
gastrointestinal disorders such as Irritable Bowl Syndrome, diseases associated with



The intermediately published WO 07/039219 describes quinoline compounds of formula (1), 15 (1)
wherein B is -(CH2)m- or -(CRID<RIx,_ ), with m being 2 to 4 and Rox and RIx
being H or Cl-Ca-alkyl having an affinity for the 5-HT6 receptor. 20However, there is still an ongoing
need for prodi§i8Gas&unds having high affinity for the 5-HT6 receptor aad wrtetssheesrhigh
selectivity to this receptor. In particular the compounds should have low affinity to adrenergic
receptors, suchas slRErRRRIGIc Jeaepialt-bisiaming SeRearsy S hasdia RRERIOrs ghf.dopaminergic

receptors, suchhagQapeaepiaruiamakiP-AYQidLfveduce considerable side effects associated with
25modulation of these receptors, such as postural hypotension, reflex tachycardia, potentiation of the

antihypertensiv& (Ieffﬁ:ct of %raoz&scin terazosin doxgzo&in and labetalol or dizziness associated to the

blockade of the &l Srencioke Fads ST /al %@Q@f OLRIFAtIoN s SO SeY S Pt SlRESHRRICR central
depressant drujg B4¥utiafed 18 Hé)%ig@l@gg@& tﬁ’g@-@-‘?@@@ﬁ%ﬁ‘ﬁﬁﬁ ¥t 4ISyPaRtidaI Thevement disorder,
such as dystonta"Bo\FEikirEaPRsmihekeithesiay taptioesapskiviesiticat iralbbif ayrsifomtd tios endocrine
effects, such agyinolaetinciiéy atienc(galactuis beargytiecednastiaysansir iyt changes, sexual
dysfunction in mates)r-egsedated dethe blockade of the 02-receptor. It is an object of the present

invention to provide compounds which have a high affinity 35and selectivity for the 5-HT6 receptor,

thus allowigg thedresmesiidisaderrrdtedin pnalleSiRtRYARG 21 rGGeRIon 3ithe
compounds shotl alaq ey dqed Rigmasalaaiea pafe, &0 2 dood braif lasria o, 2 gooc
met ili a sé

bioavailability, goo ha olic stability, o ecre IRNIbitién & mitochondrial respiration.
SUMMARY It has now been found that the qu noline compounds of the formula (I) as defined herein,
their physiologitil{ toIEratr Y by srtoN QATLIRA Hhdarcorrie ineiepsexhbings afsurprising and
unexpected degféelseléctive binding to the 5-HT5 receptor, In a first aspect, there is provided
quinoline compounds of formula (1) wh@rein R is a moiety of the formula Rk p-A R4 (R)

R N\B
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wherein B is -(CHz)n- or -(CR™RX)-, with m being 2 to 4 and R™ and R being H or
C1-Csralkyl having an affinity for the 5-HT; receptor.

20  However, there is siill an ongoing need for providing compounds having high affinity for
the 5-HTs receptor and which show high selectivity to this receptor. In particular the
compounds should have low affinity to adrenergic receptors, such as or-adrenergic
receptor, histamine receptors, such as Hs-receptor, and dopaminergic receptors, such
as De-receptor, in order to avoid or reduce considerable side effects associated with

25 modulation of these receptors, such as postural hypotension, reflex tachycardia,
potentiation of the antinypertensive effect of prazosin, terazosin, doxazosin and
labetalof or dizziness associated to the blockade of the ar-adrenergic receptor, weight
gain, sedation, drowsiness or potentiation of central depressant drugs associated to the
blockade of the Hi-receptor, or extrapyramidal movement disorder, such as dystonia,

30  parkinsonism, akathisia, tardive dyskinesia or rabbit syndrome, or endocrine effects,
such as prolactin elevation (galactorrhea, gynecomastia, menstruy! changes, sexual
dysfunction in males), associated to the blockade of the Do-recepior.

Itis an object of the present invention to provide compounds which have a high affinity
35 and selectivity for the 5-HTs receptor, thus allowing the treatment of disorders related to
or affected by the 5-HTs receptor.



wherein A is a chemical bond, CHR5 or CH2CHRS5: R1 is hydrogen, Ci-Ccalkyl, C1-C4-haloalkyl,
CyChralkoxy or C1- C4- haloalkoxy; R2 is hydrog&n, C1-C4-alkyl, C1-C4-haloalkyl, C1-C4-alkoxy or
0,-C4-haloalkoxy; R3 is hydrogen or C1-C4-alkyl; IR1 and R3 together may also be linear

C1-C4-alky ' ' : R4 is hydrogen, 01-C6-alkyl, CI-C6-hydroxyalkyl,
Cl-OS-haioIe]aTkés?( - ?%%%@igééé%%éc ogﬁﬁﬂgﬁﬁ%‘é‘%ﬁ}éﬂ\?ﬁéﬁk@l?@ﬁ% &@Balkyl-Ci-C4-alkiil,
aryh O1-CA BT e SR R BT a5 ARy 2K SRy siensegt opoition
C/-C4-alkoS/BRIBIGARIE a!iFaPEEEA- C -C4-alkyl, C1-C4-haloalkyl, C1-C4-alkoxy or
Cl-04-haloalkoxy; and Rs together may also be a single bond, linear C,-C4alkylene, which may carry

1 or 2 radicélgRaor 193 and R5 together may also be linear C,-C4-alkylene, which may carry 1 or 2
radicals R8; R6 is CfCcalkyl, CI -Cchaloalkyl, c,-c4alkoxy or Ci-Cchaloalkoxy; or R5 and R6 together
may also bg lipeasriredalkyiene. Whish may bk madical RO RY, ﬁ%@? R9 are independently
selected frafg e AEQUFABSISNDN A} a4 Al ShCa-alkoxy apd € CehaloalkGyy: nis 0, 1 or 2;1T
ISO,1,2 og%l.iﬁg RGS are ipdeé)ﬁgdﬁenﬁgly selected from the group cons %)flﬂ J ?\rgl%gen, CN,
Cl-Ca-alky*E P EE-H SRRV IS AT C A SIS Lo ATa RGN, Prdies e B)NRecgmRPEid NR6CRbD;
wherein Rfe i§ htydroe%c?rtlh . C,-_g%.halo kyl, CrCealkoxy or C1-04-haloalkoxy, and Act, Rbb are
independehitfy SE18EE roTh the Group cOHEG srmmeesf dpaneiacbalkyl; Xis CH2, C(0), S. 5(0)
or 5(0)2; which is located in the 3- or 4-position of the quinoline ring; 3a Ar is a radical Arl, Ar2-Ar3 or
Ar2-0- Ala, wherein Arl, Ar2 and Ar3 arg each indepgndently selected from the group consisting of aryl
or hetaryl wherein aryl or hetaryl moietiés may b (ﬁ@abstituted or may canny 1, 2, 3 substituents FV,
wherein Ax is halogen, ON, NO2, 01:85%alkyl, &

C2-05-alicenyl, C2-05-haloalkenyl, G ¢ycloalkyl, Ca—Chancydoalgy)l, Ci-Cralkoxy, C1-06-hydroxy-
alkoxy. C1-Ce.alkoxy-C1-Cealkoxy, Gf-€8-halgglkaxy, C1-C6-alkytthid,‘Ci-06haloalkylthio,
31-05-alkylsuffinyl, Cl-Cchaloall§fspifinyl, CI -€g|1gyp§utfonyl, Ci-Cshaloalkytsulfonyl,
C1-05-alkylcarbonyl, Ci-C6-haloalkylcarbonyl, CfC6-alkylcarbonylaminO, 01 -C6-haloallcyl-
carbonylamino, car-boxy, Nfr1-0(0)-NRx1Rx2, NRx1Rx2. NRX,R,2-Ci-C6-alkylene, 0-NRI1R, wherein
Rxl and FRKZ2n the last 4 mentioned radicals are independently of each other hydrogen, 01-C6-alkyl,
Ci-CG-hanaI@g %g%,rgf%'%@%u or Rx1 and Rx2 in the last 4 mentioned radicals together with the
nitrogen atom ton-n an N=bound 5-, 6- or 7-memhered, saturated heterocycle which is unsubstituted or
which carries 1, 2, 3 or 4 radicals selected from C1-C4-alkyl, arCerhaloalkyl, C,-C4hydroxyalkyl and
C1-C4-alkoxy and wherein 2 radicalg RI, whicg:are bound to adjacent carbon atoms of Ar may form a
saturated or unsaturated 5- or 6-m ered carbccyclic or heterocyclic ring, which itself may carry a
radical Fix: provided that for X beinggﬁ)‘)‘ﬁa one of the rad{€&ls RI, 192 and if present R5 is
different from hydrogen and C1-C4Ralkyl; andghysiologically tolerated acid addition salts and the
N-oxides thereof. In a second aspect, there is provided a pharmaceutical composition comprising at

least one  wherein

Ais a chemical bond, CHRS or CH,CHRS:

Rt ?s hydrogen, C,-C,-alkyl, C,-C -haloaliyl, C,-C,-alkoxy or C1- C4- haloalikoxy;

2 is hydrogen, C,-C -alikyl, C,-C,-haioalkyl, C4-Cy-alkoxy or Gy-C,-haloalkoxy:

R%is nydrogen or C,-C-alkyl;

R and R? together may aiso be linear C,-C-alikylene, which may camry 1 or 2 radicals RE:

R* s lhydrogen, Ci-Cyalkyl,  Cy-Cyhydroxyaliyl, Cy-Cy-haloatkyl, Cq-Cgalkoxy-C4-C,-aliyl,
C;-Ce-haivalkoxy-C,-C -atkyl, Cy-Ce-cyeioalkyl, Cy-Ce-nalocycioalkyl, CS-Gﬁ—cyctoalkyl—C,-C4-élkyl, aryl-
Cy-Cyralkyl, hetary-C,-C,-allkyl, Cy-Cg-alkenyl, C5-Cs-haicalkenyl, formyt, Cy-Cealkyicarbonyl or
C,-C4-alkoxycarbonyl:

RS is hydrogen, Cy-Cg-alkyl, C,-C -haloaliyl, C4-C,-alkoxy or C,-C,-haioalkoxy:

R' and RS together may also be & singte pond, iinear C4-Cy-alkylene, which may catry 1 or 2 radicals R”: or
g3 gnd RS together rmay also be linear C,-C -alkylene, which may camy 1 or 2 radicals RE;

RS is Cy-Cyaliyl, Cy-Cy-haioalkyl, C.-C -akoxy or C,-Cy-haioalkoxy; or

R® and R together may atso be linear C,-C,-alkylene, which may carry 1 or 2 radical R®,

R7, R® and R? are independently seiected from the group consisting of C,-C,-alkyl, C,-C,-haloalkyl
C,-C-alkoxy and C,-C -haioalkoxy: N '
nis0, 1or2

misQ, 1,20 3;

F2, RS are independently selected from the group cansisting of halogen, CN, C,-C,-aliy, C,-Cy-haloalkyl
Cy-Cg-alkoxy, Cy-Cy-haloalkoxy, C(O)R=2, C(O)NReSRBD ang NReeRbd: whersin Rea is fydrogen
Cy-Cgalkyl, C,y-C . halvalkyl, Cy-C,-alkoxy or G4-Cy-haioalkoxy, and Ree, B are independently selected
from the group consisting of hydrogen and C,-C ,-alkyl;

Xis GHp, GlQ), 8. B(0) or 3(0),; which Is located in the 3- or 4-posiiion of the guinoline ring;



compound as defined above, optionally together with at least onefphysiologica(tjlllyg1 :fjce?;cr)]t:glzb%a\t/réi?é ror

ili i ' ided the use of a compoun
auxiliary substance. In a third aspect_, there is provi . bound as defined abo

[ i ition. In a foukh aspect, there is provide p

preparing a pharmaceutical composi ‘ [here Is provided e compound

i for the use as a medicament. In a fifth aspect, the p _
Sginpeoduﬁgo;sedefined above in the manufacture of a medicament for the treatmentI of a n;e?llltt:;\a/l:a
disorder which %%éfé@@édﬁmmﬁ@dm@fm@eﬁeﬂﬁ ANSIY QLS SYSIF LN % - dar a5

function su&? e Wﬁfﬁ‘&ﬁ@h@%m@mﬂeﬂwm& Adehaimaits @Hﬁ%ﬁﬁﬂe 3P G %ann
e unCtIo associated Witk Ee%pArenia, addiction disease and obesity. 3D Therefore, the present
glessgllj)girlgnrelatesmg%wrﬁn%@dé of f gh!}[ﬁ'& la(1), . Wherein Ris a mmeg%cglfﬁ th?(é%é}rgugmxwhoerrem Ais
a chemical bond, GHRBeay, QH%QHE@E@ 1 ds. E)@ g%géha dgg’m l VP 2 y

3*R3|s
Crarhaloalkoxy; R degéf@s@“@*ﬁmmémm ; ‘Earry 10r2
] umr @r@g%uﬁy @ﬂﬁ,ﬁ
hydrogen or Cl- CZtl@fk IW'FE’FQWPWQ@HH Bﬂ*mﬁﬁmb@? " rGraralkyI
radicals R6; R4|sjgy§n 83 "f!‘l" ) A Gd-C &balpallsy T [E )éa

R Ty NP’” o lkyl,
CrCs-haloalkoxy-@afaraliidhes AdeSaycioal ‘5? é'%ﬁh %‘%@L %ﬁfm@gﬁ%ﬁmfo nyyl N
aryl-C1-C4-alkyl, hetanyb:d-araliod Féa: G %lﬁ t;%ﬁ "fh‘ ar RAGAKExy: R1 and
CraralkoxycarboMﬁiﬂﬁisﬁhycfmgamr@ram&ky& éﬁf&ﬁhﬁﬂl@ 3?! @ ;?E fym wu%eﬁ%‘ame A fddﬁca,ls R2: or
RB together may" fs@%é‘sas%ﬁ‘%@%ﬁd @rdivear-Crasabalene cyiyish ) @yaggré}/@ arkfét
R3 and IR5 together 1 gﬁ% H@h?‘"@i’ﬁ’r"aﬂ iy kstrsewbichmmiaynearmy &+ adica J
2008/116831PCT/EP2008/053§§’? 2"158 PEYREA QRGTowHiT b atvsal ke r@&%&ik@x@ém

Cl-C4- hmaﬂd@)ey 00X being S(0), at ieast one of the radicals RT. R2 and if present RS g ditferent from hydrogen and
C4-Cy-atiyl;

and physiciogically tolerated acid addition saks and the N-oxides thereof.
In a second aspect, there is provided a pharmaceutical composition comprising at least one

compound as defined above, optionally together with at least one physiologicall
_ carrier or auxiliary substance.

¥y acceptable

In a third aspect, there is provided the use of a compound as defined above for preparing a

pharmaceutical composition.

In a fourth aspect, there is provided the compound as defined above for the use as a medicarnent.

In a fifth aspect, there is provided the use of the compound as defined above in the manufacture

of a medicament for the treatment of a medical disorder which i is sefected from a disease of the

central nervous system, in particular a cognitive dysfunction such as cognitive dysfunction

associated with Alzheimer’s disease and cognitive dysfunction associated with schizophrenia,
addiction disease and obesity.



R5 and R6 together may also be linear CI-C4aIky§8ne, which may carry 1 or 2 radicals R9; R2,
Wand R9 are independently selected from the group consisting of 5CI-C4-haloalkyl, C1-04-alkoxy and
Cl-C4-haloaikfyfdfeOhd ledsribdhcloiRralaRadimar@inganenrdgnthtsglegied from the group
consisting of halogen, CN, CI-C4-haloalkyl, 0-04-alkoxy, Cl-C4-haloalkoxy, C(0)Raa, 10C(0)NR6cR"
and NR66Rbb; wherein Raa is hyq;:@gen CI-C4-alkyl,C1-C4alkoxy or Cl-C4haloalkoxy, and R66, RI),
are independently selected froqn ¢ e gfoup consisting of hydrogen and Cl-Ca-alkyl; 15Xis CH2, 0(0), S,
6(0) or 6(0)2; which igfocatéd ithe 3- or 4-position of the quinoline ring; Aris a radical AO, Ar2-Ar3 or
Ar2-0-Ar3, wherein AQ andArs are each indepefidently selected from the group consisting of aryl
or hetaryl Whereln or’hetaryhmoieties may be unsubstituted or may carry 1, 2, 3 substituents R",
20wherein R"is heﬁJ@n ON, NO&“@F C6-alkyl, 0-C6-haloalkyl, CI-C6-hydroxyalkyl,

C2-C6-alkenyl, C2-C6-haloalkenyl, C3-C6-cycloalkyl, C3-C6-halocycloalkyl, Ci-C6-alkoxy,
Ci-C6-hydrowyateoxy, Cl-C6-alkoxy-C1-01-alkoxy, Cl-C6-haloalkoxy, CI-C6-alkylthio,
25CI-C6-halmalkylthion6dsCh talkagsulfimyl, Cl-Cé-haloalkylsulfinyl, CI-C6-alkylsulfonyl,
Cl-C6-haloalkylsulfonyl, CI-C6-alkylcarbonyl, CI-C6-haloalkylcarbonyl, CI-C6-alkylcarbonylamino,
CI-C6-haloalkylcarbonylamino, cart?xy, NH-G(0)-NROR"2, NfRx1Rx2, NRRx2_ci-C6-alkylene, 0-NR*1
Ro, wherein Rd and R"2 in the last 4 30mentidned radicals are independently of each other hydrogen,
Cl-Cs-alkyl, 0-C6-haloalkyl or CI- C6-§J,m @ or|R"1 and Rx2 in th€ast 4 mentioned radicals together
with the nitrogen atom form an N- béund 5-, 6Ror 7- membered, saturated heterocycle which is
unsubstituted or which carries 1, 2, 3 or 4 radicals selected from 0-C4-alkyl, C1-C4-haloalkyl, 35
CI-C4-hydroxyalkytanghCi-C4-alkoxy and wherein 2 radicals R", which are bound to adjacent carbon

atoms of Ar may form a saitrated B&@Wﬁ@%ﬁq @g@gnembered carbocycllc or heterocyclic ring,

which itself may gayry 4 II tolerated acid addi Its nd the N-oxides
thereof. WO 2ooc?§1r116%8§%g carﬁéléé gaégz;( 83%3 %398 ?E aé m’ﬁ% SRRIY's(0)2, are
preferably selected frofh é{om oL %e}‘e I"ea%f) 8%3 o?tFFé" @6‘?&‘5@5’ F§2‘ Qﬁ@ﬁ%ent R5 is
different from hydfogef? QH?T‘@FEZWQ K 'B‘H‘H present disclosure also relates to a pharmaceutical

composition which ¢ pridegetiter may also be iinear C,-Cs-alkylene, which may carry 1 or 2
radicals RE;

R* s hydrogen, Ci-Ce-alkyl, C+-Ce-hydroxyalkyl, C:-Ce-haloalkyl, Ci-Ce-alkoxy-
Cr-Caalkyl, C1-Ce-haloalikoxy-C1-Cy-alkyl, Cs-Ce-cycioaikyl, Cz-Cs-halo-
cycloalkyl, Cs-Ce-cycloalkyl-Ci-Ce-alkyl, aryl-C.-Cs-alkyl, hetaryl-C-Cu-alkyl,
Ca-Cealenyl, Cs-Ce-haloalkenyl, formyl, Ci-Ca-alkyicarbonyi or
C+-Co-alkoxycarbonyt;

R®  is hydrogen, Ci-Cs-alkyl, C-Cs-haloalkyl, C1-Cs-alkoxy or Ci-Ca-haloalkoxy:

R and R together may also be a single bond or linear C,-C.-alkylene, which
may carry 1 or 2 radicals R7; or

R? and R® together may aiso be linear C-Cs-alkylene, which may carry 1 or 2
radicals R®;




least one quinoline compound of the formula (1) and/or at least one physiologically tolerated acid
addition salt of (1) and/or at least one N-oxide of (I), where appropriate together with physiologically
acceptable carriers and/or auxiliary substances. 10The present disclosure further relates to the use of
a quinoline cégoisidasthe formula .(l) and/or physiologically tolerated aeidratiditisrnsaits thereof
and/or at least one N-oxide of (1), for preparing a pha#maceutical composition, optionally together with

at least one physiolcp@ical,lg/@pge.m@}pl@p@tﬁ%@g@yx@i@umgmsim@ A2 ihe-fempernds are selective
5-HT6 receptor ligangs, \Hrisi gAML @ §RAFISUR @ﬁﬂ@'&ﬁ%ﬁ Gy'eatnept of disorders of

the central nervous systelrg 5%3 glon dlseases or obeS|ty, as these disorders and’diseases are likely

to respond to meergg 5% g rrﬁr%%gtor I| ands. Therefore the present disclosure also provides a
method for treating disordar g e b IS S HO SRAREERRG an 20effective

amount of At least one compGTRtY 'oﬁh@f%?ﬁﬁﬁ@kl?&r@dﬂf‘%ﬂ@é@t%ﬁ@ﬂd’fﬂ}%?dﬁ@é&’cally tolerated acid
addition salt of (1) arelfbrigtléast one N-oxide of (I) to a subject in need thereof. DETAILED
DESCRIPTIONOF EHEINMVEMNTION 25 The diseases which are susceptible to treatment with a
quinoline comprurRd althedperidaul inabitie) R, Hisareley sankhseaseiogberentral nervous

system, in particularc;agpiiivg, dysiunglisng suck asidefisiidnmemesyy cogsjen and leaming, in
partlcuIar.igssomateq:e@m;@L@agmmgﬁease age-related cognitive decllne and mild 30cognitive

impairment, attention def|C| r/h ctivi ADHD), nality disorders, such as
schizophrenia, in partlcu?ar%% At % %?‘c% reﬂaaet(kﬂy ith"c B#Z%%I_fre Na; a%c’ﬂ(/gdlsorders such as
depression, anxiety ahd‘oBLd Wé(c?é}‘?] ulsive disorders, motion or motor disorders such as
Parkinson's disease’ahdr& ﬁf@ﬂﬁﬁ%@%%s@@é@d@mmgiwQQW@?@QGFB&W%@M@ Circadian
rhythm), 35feeding disérd@isl such as anorexia and bulimia, certain gastrointestinal disorders such as
Irritable Béwl SYyndreniegd.diz€ssesasyati StE€d-ywthiciar iodege netiadionpsugivasostidkies spinal or head
trauma and head injyigsirguaiyps hydrocephalus, drug addiction and obesity. 40According to the

invention, at least OREAHINELING CARPRUATARL. &%@%@é@é@m%@%B%W‘Qé%%éﬂeanmgs mentioned
at the outset is usqugéééggg%%ee%(avteomeﬁwg%%%% g&g@é’ Pr? %b%? oun s of the

formula (I) of a given on?tltutlen ma élggs o /11 dlﬁ‘erent
spatial arrangements oY e examp e ey possess one or rar?/o%r@’en‘t St B&}Hﬁ’ﬁétﬁl polysubstltuted
rings or dduble bond'%F1as different tautomers, it is also possible to use enantiomeric mixtures, in

particular racemate$t* dm&@?é’t‘ﬁﬁ'ér%ﬂ@]ré\e'&ﬁtﬂ"i‘é[ﬂjt@ﬂ@ﬁbﬁ*ﬁ@éhﬁe@;"Qlfe'ﬁé!ﬁé@ﬂy?fﬁwvvever, the
respective essentially pufe-Serrditioraes;-diadtérebmksrandtaliicrmierskehiheCedmpoumds of formula

(1) and/or of alkyl, Cs-Ce-halocycloalkyl, C+-Ce-alkoxy, Ci-Cs-hydroxyalkoxy,
C1-Ce-alkoxy-C+-Cu-alkoxy, C1-Cs-haloalkoxy, C+-Ce-alkylthio,
25 C+-Ce-haloalkylthio, C1-Ce-alkylsuliinyl, C+-Ce-haloalkyisulfinyl,

C+-Ce-alkylsulfonyl, C+-Cs-haloalkylsulfonyl, C.-Ce-alkylcarbonyt,
CCe-haloalkylcarbonyl, C+-Ce-alkylcarbonylamino, Cs-Ce-haloalkyl-
carbonylamino, carboxy, NH-C(O}-NR*'R«E, NR* 1R
NR**R*-C-Cs-alkylene, O-NRX'R*2, wherein RY and R*2 in the last 4

30 mentioned radicals are independently of each other hydrogen, Cs-Cs-alkyl,
Ci-Ce-haloatkyl or C1-Ce-alkoxy or R and R*2 in the last 4 mentionad
radicais togeiher with the nifrcgen atom form an N-bound 5-, 6- or
7-membered, saturated heterocycle which is unsubstituted or which carries
1, 2, 3 or 4 radicals selected from C+-Cs-alkyl, C1-Cs-haloalkyl,

35 Cy-Cs-hydroxyalkyl and C4-Cy-alkoxy and wherein 2 radicals Rx, which are
bound to adjacent carbon atoms of Ar may form a saturated or unsaturated
5- or 6-membered carbocyclic or heterocyclic ring, which itself may carry a
radical R¥;

40  and physiologically iolerated acid addition salts and the N-axides thereof.



their salts and/or their N-oxides. It is likewise possible to use physiologically tolerated salts of the
compounds of the formula (1), especially acid addition salts with physiologically tolerated acids.
Examplesylgafsigiable physiologically tolerated organic and inorganic acids are hydrochloric acid,
hydrobromic acid, phosphoric acid, sulfuric acid, Craralkylsulfonic acids®SEE #%§§83p¢hesulfonic
acid, aromatjc sulfonic acids, such as benzenesulfdnic acid and toluenesulfonic acid, oxalic acid,
maleic acid, TMRMOCR R [95BHE Aeiavhareitik okl Qidipie pitband) bereznie aeieh Other utilizable acids
are describ€@PRSHSCHte Tt @t [EBAIreneiniittelfarichium, [Auxangasiadugreseaich], Volume 10,
pages 224 ffroBirktagseryedad,.Basel and Stuttgart, 1966. It is likewise possible to use N-oxides of
the compounds of the formula (1), if those compounds contain a basic nitrogen atom, such as the

nitrogen atolthepther lﬂﬁ@}ﬁ@@r@Qm@j%%e?'ﬂ?a%g%%%é@ﬁ%%%ﬁ%%“@t%%%ggg%&%&%ﬁﬁg%%%:gSg“;rgl‘: ;

the variableg are, -, iﬁﬁiﬁ&ﬁ' term h%lo Qfétgoilectlve terms
members. EQF rp{ejix Cr.-Cmin [Cates th'eg %?in&é%{{h@”E@ﬁBl@%ﬁTWWWRMOmS in the
25group. The taim Haict aionsrb I inedis ehlsasiuvrneosioning) chiterinergripdine, in particular
fluorine, chibAESr B RRRCIST Tl RFRMERE santioyt asimsedikitrainangsncthe alkyl moieties of
CI-Cs-hydroxyalkyl, CI-C6-alkoxy-C1-C4-alkyl, Cl-C6-alkylthio, Ci-C6-alkylsulfinyl, CI-C6-alkylsulfonyl,
CrCs-HkylcaHsanytog tigtoaikylbarbarnylaming terylsCar & Aol R etarsg L1Gd kvl denotes in
eack? case :ﬂmm@hﬁwfﬁm@&émmlé}@@éalggm@@wpﬁgﬁg i;r;]g;lg .} 1o o(ﬁaaﬁqg% %S{%IS, pbrefelrablg 1 tlo 4
carbon atomss@REtamplesr 3 are met ethyl, n-propyl, 1s6- , N-butyl, 2-butyl,
@r)n ﬁ @{1% 5%@%&:&%‘%0@&&% Ba E})Qt,c?gam%ﬁﬁw

iso- butyl, tert: , 1-methylbutyl. 2-methylbutyl, 3-me bpyl,
1-ethylpro pyl%égg)%l?%%]%ﬁ%%%Iprog;}f%{ii;&f%‘irr%&ét% BYY, S4R%&iAgfbentyl, 2-methylpentyl,

3-methylpentyl, 4-methylpentyl, 1,1-dimethylbutyl, 1,2-dimethylbutyl, 1,3-dimethylbutyl,
2,2-di etfiﬂ ?L!ﬁﬂ??%j-ﬁﬁ@ﬁﬁmwgsﬁﬁamﬁ@iﬁm%ﬁ%I’Ei%ﬂﬁwwﬂyé, dogeetmdbutyl,
1,1,2-trimefR7H5HIRM stiabedanbe ratpent vigtsgldemethyiprepyhbpnshinaihyltérmethylpropyl. WO
2008/11688IACHPIRITROOS/05 306717, BhdhtereniiGhdatshalpalkylas ym&grﬁi%%%i tg]e haloalkyl
moleties ofiGfiGzdmiaaliodipréitis-naalvinunge Gl (resaRAlvISHIoNy L ol
cart_)onyl, @r@ﬁ;&@&@@ﬂ@(ﬂﬁ@@gg}ﬁ@mmg}gmgg, §Qi§ﬂ?§h¢c§ﬁs§oa strqlrg %F%%?IP 0?_ Branched alkyl group
havingnfroraskdag SARAD RS VRRS IS Mdorfotgg?ogrté) S %‘Pﬁfﬁ@ﬁ B %%”B%Ptfhlly or totally
replaced m@%&@g@ggﬁ&g}% %raeggiraegcgi aloa | moieties @e?é‘@(@ﬂ%?b’fﬁ%‘?ﬁmaloalkyl, especially
preferred fgogl CI-in r%- g{ﬁal g} suchas chiord %&H?/I?WGWM?@&M?‘Gi&l’rﬂm@ﬁ@tﬁytmachloromethyl,
fluoromethyllj, Eﬁﬁtuoroen%e f/T,e ifluoromethyl, chlorofluoromethyl, dichlorofluoromethyl,
chlorodiflugromethyl, 1-chloroethyl, 1-bromethyl, 1-fluoroethyl, 2-fluoroethyl, 102,2-difluoroethyl,
2,2, 2-triflubtEEthGP DESRRIFSIMRIGFIE IRYEgieMoro-2, 2-difluoroethyl, 2,2dichloro-2-fluorethyl,
2,2, 2¢fichloroethyl, pentafluoroethyl and the like. The term "CI-C4-alkylene" as used herein denotes a
straight-chafie disbeapchedbibivalentceptible to treatment with a guinoline compound of the

formuta |include, e.g., disorders and diseases of the central nervous system, in

particular cognitive dysfunctions, such as a deficit in memory, cognition and leamning, in

particular associated with Alzheimer's disease, age-related cognitive decline and miic’i

30 cognitive impairment, attention deficit disorder/hyperactivity syndrome (ADHD)

personality disorders, such as schizophrenia, in particular cognitive deficits reiéted with

schizophrenia, affective disorders such as depression, anxiety and obsessive

compulsive disorders, motion or motor disorders such as Parkinson's disease and

epilepsy, migraine, sleep disorders (including disturbances of the Circadian rhythm)

35 feeding disarders, such as anorexia and bulimia, certain gastrointestinal disorders s;.sch

as lrritable Bowl Syndrome, diseases associated with neurcdegeneration, such as

stroke, spinal or head trauma and head injuries, such as hydrocephalus, driug addiction

and cbesity.

40 According to the invention, at least one guinoline compound of the general formula (1)
having the meanings mentioned at the outset is used for treating the above mentioned
indications. Provided the compounds of the formula (1) of 2 given constitution may exist



alkandiyl group having from 1 to 4 carbon atoms, examples including methylene, 151,1-ethylene
(1,1-ethandiyl), 1,2-ethylene (1,2-ethandlyl), 1,1-propandiyl, 1,2-propandiyl, 2,2-propandiyl,
1,3-propandiyl, 1,1-butandiyl, 1,2-butandiyl, 1,3-butandiyl, 1,4-butandiyl, 2,3-butandiyl, 2,2-butanediyl.
The term "lin&@4} ©earalBene” as used herein denotes a straight-chain bivetent @lik@ngiydsgroup having
from 1 to 4 carbon atoms, examples including methyléne, 1,2-ethylene, 1,3-propandiyl 20and

1,4-butandiyl. Theiterant' ¢4 atkagénamidses bereinanthin %@E&%ﬁxé‘b‘?'ﬁ £ Qnters o

Ci-C6- aIkoxyC|a%ﬁ{g%d5&9§§5§ﬂ&ggpl@s& a sk %%tngham or{ﬂ% Q?au omeré gou%ﬁavmg from 1
to 6 carbon atoé%gsgrgtgrgsbé% 1 nq carbon atoms. xam les of an alk ﬁjgrou are thoxy,

ethoxy, n-propoxy, ISQ Uy16xy 5 ity 105, A h RGO e A BRI S ety

1- methylbutyloxy H%%%?lpﬁd‘f{}rwﬁe(’m"&fﬁ Ikﬂd?%%ﬁrzﬁbedr@%%ﬁ%ﬁ;ﬁw&y Fl“@thylpropyloxy,

hexyloxy, £ 1-diftiRmsGpyieracoemasthiApiopsiesy Nemetmyipatiplogrnplarsthyigentyloxy,

3-methylpentyl§3€%}r Rl athyipengidkpxitiss-dimethylbutyloyx, 1,2-dimethylbutyloxy,

1,3-dimethylbutyloxy, 2,2-dimethyl- 30butyloxy, 2,3-dimethylbutyloyx, 3,3-dimethylbutyloxy,

1 etﬂy:blutyloaqﬁi Mtblwwmgig:zétgﬁmﬁxj@mw%rﬁ gat{émﬁﬁ%ygﬂg Ml%bﬁo the .
ethyl-l-methylgrapm exyeapeokigayitr 2ames 9,@99){9@4 %é 10, GG aloall gxg a§ used herein

and in thg @aloé‘ﬂlé‘a?%f%%ﬁy@§l&§rc%ﬁ %n%ﬁté‘ aé‘%?c Ek dercies i ¢

traight-ch ’é’orgaém ac TS WS aﬁﬁiﬁ‘é t
zfr'?r:?s grcoua;;na%rﬁ?)raq ECoarctlot é{i’%@ Aced 9{;%1‘? f&i% 8'ﬁ éfbﬁr”sailwlﬁﬁllfﬁf?lﬂﬁf‘" fgofid éﬁ)m;o%ergfzr(r)gclis

haloalkoxy moi& g?r}’?éfﬂl@é“@f‘ ﬁ@l@ﬁﬂ&ﬁ&hﬁ%@? RicCREDREBRIKeRY, asidhngs fluoromethoxy,
difluoromethox{ tAfRRFGNIEtAEdy Oativiarise thakis 2ol droetiony 4022 atiftl trdaticaa,

2,2, 2-trifluoroe#iting a2it Al @ hio roethosngr 2uitiakdrie-2cRiclifte aksscathaxy, F22dichirras2-fluorethoxy,
2,2,2-trichroethmeyperftaiciaregthoxgnaasitherdikess -2 0RO 83 HREH BR2R08/053387 8 The
term "Ci-Cs-hysiienyadky v isiastiaightnehatnt@Rranehed alkyl group having from 1 to 6, especially 1 to
4 carbon atoms (= C1-C4 hydroxyalkyl) in particular 1to 3 carbon atoms (= 01-03 hydroxyalkyl),
wherein one oft Iac db droxy group, such as in 2-hydroxyethyl or
3-hydroxyprop IE?%}%%%%?QS on %t%ﬁéllq gg%& Ptp%h%{m ?B}aﬁ%‘%& alkyl group
having from 1 to S U A BON AtATS av%%?ém 8??% r@@gﬁe ABRSIAfem AL BT s-alkoxy
group, Sl?(g“l aﬂﬁ'?ﬁéthoxymethyl ethoxymethyl, propoxymethyl, 1-methoxyethyl, 1-ethoxyethyl,
2-methoxyethyl, 2-ethoxyethyl, 2-methoxypropyl, 102-ethoxypropyl, 3-methoxypropy! or
3-ethoxypropyll Erergenin 1Oie0Bstatmdilkoed/0 he 4 kalkey Heitritistrain iechainpnsduanchedialkyl group
having from 1 terd taidupm atanns;twhasieis PRI EIREEN AOMSIRIEENASET B ers.

Cl-Cs-haloalkamy.gienp Cl T haskars 16 306 wrearlipds asdinaring ainanshin e, Grgialkyl moieties
of C3- C@gyclqg}ﬂﬁ -Cl-C4-alkyl and C3-C6-halocycloylkyl denotes in each case a cycloaliphatic radical

having from 3 to 6 C atoms, such as cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl. The cycloalkyl

radical may be_un bsntu ed of carry 201, 2, 3 or 4 CI-C4-alkyl radicals, preferably a methyl
radical. The t:rrr%r{\ %ELQI%C %Gfgé ﬁf/lmffﬂkgﬁsﬁé'f@ﬂﬂﬁnarﬂ‘i“tﬂ% RRRIER RS AR Bleties of

C3-C6- halocy&%’gwré “@rﬂ“glmﬂgﬁd{%@ﬁﬁ”@ﬁch case a cycloaliphatic radical having from 3to 6 C
atoms, such as cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl, 25wherein at least one hydrogen

radical, €. 1,72e3¢ar0i-Ayatogersrasidaisraireand in the alkyl moieties of C1-Ce-hydroxyalkyl,

C+1-Cs-alkoxy-C+-Ca-alkyl, C+-Cs-alkylthio, C+-Ce-alkylsulfinyl, Cs-Ce-alkylsuifonyl,
C+Ce-alkylcarbonyl, Cq-Ce-alkylcarbonylamino, Ca-Ce-cycloalkyl-C-Cu-alkyl,
aryl-C-Cs-alkyl or hetaryl-C:-Cy-alkyl denotes in each case a straight-chain or
branched alkyl group having from 1 to 6 carbon atoms, preferably 1 to 4 carbon atoms.

35  Examples of an alkyl group are methyi, ethyl, n-propyl, iso-propyl, n-butyl, 2-butyt, iso-
butyl, tert-butyl, pentyl, 1-methylbutyl, 2-methyibutyl, 3-methylbutyl, 2,2-dimethylpropyl,
1-ethylpropy!, hexyi, 1,1-dimethylpropyl, t,2-dimethylpropyl, 1-methyipentyl,
2-methyipentyl, 3-methylpentyl, 4-methyipentyl, 1,1-dimethylbutyl, 1,2-dimethylbutyt,
1.3-dimethylbutyl, 2,2-dimethylbuty!, 2,3-dimethylbutyi, 3,3-dimethylbutyl, 1-ethylbutyl,

40 2-ethylbutyl, 1,1,2-trimethylpropyl, 1,2,2-trimethylpropyl, 1-ethyl-1-methylpropy! and
T-ethyl-2-methylpropyl.



replaced by halogen, in particular fluorine. Examples include 1-fluorocyclopropyl, 2-fluorocyclopropyl,
2,2-difluorocyclopropyl, 1-fluorocyclobutyl, 2-fluorocyclobutyl, 2,2-difluorocyclobutyl, 3-fluorocyclobutyl,
3,3-difluorocyclobutyl, 1,3-difluorocyclobutyl etc, 30 The term "C2-Csalkenyl" as used herein and in the
alkenyl moietés §#83356%-haloalkenyl and aryi-02-C4-alkenyl denotes in gihErasesasingly
unsaturated hydrocarbon radical having 2, 3, 4, 5 or 80-atoms, e.qg. vinyl, ally' (2-propen-1-y1),
1-propen-1-yl, 2+prepenc-ys-masbrlyl 42 weathpiaprr antlerloduguiesdds drbuten-1-yl, 2-penten-
3511, 3'Il?ente@;%é‘héﬂﬁ@ﬁ?iiﬁ!&:JCYJ@Q-HEQHTWRBF%W'E:%Ldér%ﬁ%g}@[%' ;%;k%%aq@gkgn_e like. The
term "ary!" as usedgrein denaieadieash idsea satiRovRlc.(adical seipelsd ltom e aroup

consisting of ptg)?nrylhagd %r/]en | fysed to a ?Lg%e r unsaturated %53 or%%hemrb%rred carbocyclic
fing, such as naphthylc .2 dihyaronapAthsi 1 2 ,2@fﬁe??a%?m%n‘%rﬂ%ﬁ’%ﬁhﬁla}é‘?{gp&:‘ AGERP provided
that in the fuseli'fifge B/AS ﬁ%‘){/f%tﬁiu'é ﬁ?@rﬁﬁﬁ”ﬁ??@?{ﬁﬁ%%ﬁ‘ﬁn iefirg haioalkyl

2008/116831 POTHREFDBESIOS B 7 OT he teriiichlitdrysnasiabeariieresd tlemdieSirheketkdase a
heterocyclic ragdishl asetsited frivm. thrergeowtebsistingrafthybriddycliostion Gumenvaergd
heteroaromaticiituicalstgmpfisingrashinghnembers-kt/ Qi heteroatemsrselected from N, 0 and S
and 5- or 56-meksIRddAeiRBArONAL Sine fuseebiRcBpPheny|Jing L, 19-f.grsRtHmembered
helter?a(;c;ir@at@@@xﬁa&r e AR NRISICYFIE m;sﬂ{%@&?&ﬁﬂ!%ﬁlw‘%% u8r8§t§3h‘,6te?galt9ms
selected from N,.0. N - 0r6-m ere erogromatic radicals include pyridyl, i.e.
2-, 3-, or 104%%%9“%@%3%%%%52 %_,?jr:oh %&%@r&%ﬁﬁ%ﬁ?%%%%%%ﬁ%@% Z@ﬁ%’yl, i.e. 3-or
4-pyridazinyl, thienyl, i.e. 2- or 3-thienyl, furyl, i.e. 2-or 3-furyl, pyrrolyl, i.e. 2- or 3-pyrrolyl, oxazolyl, i.e.
2-, 3- or 5-0xaZoiciexazotyRIRAcHE A2 PP RYRUVBHIO R BAIchEchaimr dr anehie Biyaissbthiazolyl,
i.e. 3-, 4- or 5-idbadYPUpyraYDY Tare 1o, Bcathapr Bopraaiyipics. icluging met Blanidazolyl,
oxadiazohf, e.§. Retoylesbi[1]3:4]jendidiaddydiiaei{(2;2iBaoradiaz ohybranoiyb-(1,2,4-oxadiazol)yl, 2-
or 5-(1,3,4-thiatiapaipdndhiadiazobdaedg 2 ®pbtdndid:thiadiazabl, 4205 katkigs3-thiadiazol)yl, 3- or
5-(1,2,4-thiadiazelykaHiRaolyk-guenbly, 2o @bkl 2B0tiarekdryhn tstazaledy!, 1H-, 2H-, or
aH-1.24-triazoblend gfiagobd o el AERSRLIZ0MAOHRIRIGS AL Aan i rRIGTR
heteroaromatiq, 16 TUSee e RNEAY 110 0110, oo Bamerbered Reieioatomelic ratef nclude
benzofurg yl, be oéﬁiﬁ ol doﬁyl, |h8azoR/F,Sben2|m| azo )}f 8hz6xa Hfgzgl‘ﬂ: BHEEY lazolyl,
benzothiagiaz&QEZb r yi‘édg}’ﬁ-w, chinolinyl, isochinolinyl, purinyl, 1,8-naphthyridyl, pteridyl, 25
pyrido[3,2-d]pyrimidyl or pyridoimidazolyl and the like. These fused hetaryl radicals may be bonded to
the remainder bféHermdleduelimorepresiddigrentaeddngreughwin mniptirmgpa e ebBoxy-6-membered
heteroaromati€rifig-akyvideadasioratonesd therhigete-phiernyl moieiyd 30Examplgshaliniggs Ar, wherein
2 radicals IR", fndnich targ daetuidatorasljpagaiapariad aemse b OmuaprRY RBIpMpsAluated 5- or
6-membergd caibeuie 06 RBKSI ARG GGHESS, 3-HIYRLDERERIUGN SRy droindolyl,
aiydroisoindolyl. AREK9nRNARSRZ M SEIRINARIE AR RS0 MRIRBLNH s omeny!
chromany/, 1.2.8yEensBRNYl, {2 dteiahychonaphinyl, indeny snd fiemyl 25 Tre ferm
"saturated or unsa Pa?gg gteroc%ﬁc FhG™ih BACR case denotadi®BY g%k "r;iil'ggrig?ﬁ“cyclic radical
containing at IG5 ERY hetarE RSN el FHOMRERE i up CEHERME BN oV eetthmples for
such saturated®¥- Unsainelistr vy - merinerdnbtoney s mmieviaiviyesatiregdtyor unsaturated,
aromaticBt noPHtMoRYoRratltrsdieksdylolis. s inmibyiply e fettratinoliode, 2ptnt foppitye
above-defined 51216 eibpirbepgthhete foatomeattig padigals, aziticy | diazinthmyyloxiranyl, azetidinyl,
azetinyl, di- ant-detyapyekoiipasicayrrolinyl, pyrrolidinyl, oxopyrrolidinyl, pyrazolinyl,

The term "C+-Ce-haloalkoxy™ as used herein and in the haloalkoxy moieties of

35  Ci-Ce-haloalkoxy-Cs-Cs-alkyl denotes in each case a straight-chain or branched alkoxy
group having from 1 to 6 carbon atoms, wherein the hydrogen atoms of this group are
partially or fotally replaced with halogen atoms, in particular flucrine atoms. Preferred
haloalkoxy moisties include C+-Cs-haloalkoxy, in particular C+-Ca-fluoroalkoxy, such as
fluoromethoxy, difluoromethoxy, triflucromethoxy, 1-fiuoroethoxy, 2-fluoroethoxy,

40 2.2-difluoroethoxy, 2,2,2-trifluoroethoxy, 2-chloro-2-flucroethoxy, 2-chloro-2,2-difluoro-
ethoxy, 2,2dichloro-2-fluorethoxy, 2,2,2-trichloroethoxy, pentafluoroethoxy and the fike.



WO 2008/116831PCT/EP2008/053387 10 pyrazolidinyl, imidazolinyl, imidazolidinyl, oxazolinyl,
oxazolidinyl, oxo-oxazolidinyl, isoxazolinyl, isoxazolidinyl, piperidinyl, piperazinyl, morpholinyl,
thiomorpholinyl, oxothiomorpholinyl, dioxothiomorpholinyl and the like. 5Examples for "N-bound 5- to
7-memberedvsatifiiteéddiéterocycle” are pyrrolidin-1-yl, piperidin-1-yl, pipepazim¥toph/marpholin-4-yl,
imidazolidin-1-yl, oxazolidin-3-yl, thiazolidin-3-y1 or h&xahydrodiazepin-1-yl, especially piperidin-1-y1
and morpholin ﬂhyltéfmtmne@@lﬁﬁoﬁ@ﬁbﬁwyabﬂIéysﬁaa@mdc%@ﬂrhsr%%é@ca%}pgfr%fﬁéw?«@qm'Ven to
10compounds @ft&%regﬂ)@&aswﬁr@eaﬁla%a’%ﬂms BrcrlfaBd it iRaritli 453 gl 3h have the
meanings g|ve@t9§,I§) é%(g’d% rgr% (I_)O\f\llng%\{Véh res éCt to. rre asp ects of the

0

invention, e.g. P]o rg,g m gvarl so compoun opref)erre c%mpounds 0
15and to prefefré Pﬁ% HPmenCts Ry St 5@%@% to the invention, apply in each

case on their own or to combinations thereof. A first preferred embodiment of the invention relates to
compounds of 1€ teiiffar B)aNimerentr- w5 dydlistrasietghpie. R bamb RS Wigédreraretingar
Ci-C4-alkyleneirevhitip 20rmdp taroynt, ov 2 ivedsoR6e RidengbREidogethepare@isirgle bond or linear
Cl-C4-alkyleneCwhichkmayeany sLar ZnadiealeRicnR 2@ Retogehpparedingar Cl-C4-alkylene,
which may carwe@s&y@dwaise%xmf@ praferred aie compNds Al M@M@]\f/ Yhyerein the radicals
R1 and Rf?ﬂtoggtgﬁgxggf @H@ﬁ%&;ﬁl@%ﬁ@#@’@ﬂ& %%SX which may carry 1 or 2 radicals R, in

t

particular O or 1 radlcals 6. Amongst these compounds, preference is given to those compounds of

the formula 1 e|n 1;? 5% R R3\(;Né RzI;l/ 30 is a radical of the formulae RA or RB: (RA) R4
J1\1... (R6)q & %OX% +Ca-alkyl” is a straight-chain or branched alkyl group

havmg ?rom 110 4 carbon atoms, wherein one of the hydrogen atoms is replaced by a
Cr-Ce-haloalkoxy group.
15
The term "Cs-Ce-cycloalkyl" as used herein and in the cycloalkyl moieties of
CsCe-cycloalkyl-C+-Cs-alkyl and Cs-Cs-halocycloytky! denotes in each case a
cycioaliphatic radical having from 3 to 6 C atoms, such as cyclopropyl, cyclobutyl,
cyctopentyl and cyclohexyl. The cycloalkyl radical may be unsubstituted or may carry
20 1,2, 3 or 4 Cs-Cealkyl radicals, preferably a methyl radical.

The term "Cs-Ce-halocycloalkyl” as used herein and in the halocycloalkyl moieties of
Cs-Ce-halocycloalkyl-C1-Ca-alkyl denotes in each case a cycloaliphatic radical having
from 3 to 6 C atoms, such as cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl,

25  wherein at least one hydrogen radical, e.g. 1, 2, 3, 4 or 5 hydrogen radicals are
replaced by halogen, in particular fluorine. Examples inciude 1-fiuorocyclopropyl,
2-fluorocyclopropyt, 2,2-difluorocyclopropy!, 1-flucrocyclobutyl, 2-fluorocyclobutyl,
2.2-difluorocyclobutyl, 3-fluorocyciobutyt, 3,3-diflucrocyclobutyl, 1,3-difluorocyclobutyl
etc,

30
The term "C-Ce-alkenyl” as used herein and in the alkenyl moieties of Ca-Cs-halo-
alkenyl and aryi-Co-Cs-alkenyi denotes in each case a singly unsaturated hydrocarbon
radical having 2, 3, 4, 5 or 6 C-atoms, e.g. vinyl, allyl (2-propen-1-yl), 1-propen-1-yl,
Z-propen-2-yl, methallyt (2-methylprop-2-en-1-yl), 2-buten-1-yl, 3-buten-1-yl, 2-penten-

35 1-yl, 3-penten-1-yl, 4-penten-1-yl, 1-methylbut-2-en-1-yl, 2-ethylprop-2-en-1-y! and the
like.

The term "aryl" as used herein denotes in each case a carbocyclic radical selected
from the group consisting of phenyl and phenyl fused to a saturated or unsaturated

40 5- or6-membered carbocyclic ring, such as naphthyl, 1,2-dihydronaphthyi, 1,2,3,4-
tetrahydronaphthyl, indeny! or indanyl, provided that in the fused rings aryl is bound via
the phenyl part of the fused rings.



WO 2008/116831PCT/EP2008/053387 11 wherein A, R4 and R6 are as defined above, indicates the
binding site to the quinolinyl radical, pis 0, 1, 2 or 3and qis 0 or 1. p is preferably 1 or 2. In the
formulae RA and R6, the radical A is in particular methylene, 1,2-ethylene, or CH2-CHRG6. R, is
preferably methyheR6Elig3dreferably methyl or R5 and R6 together are 1,2-éttiandighisRasispreferably
5hydrogen. Examples of radicals RA and R6 include $adicals of the formulae RAI, RA2, RA3, RA4,
RA5, RA6 and RAJ: 10wherein R4 and R6 are as defined above, * indicates the binding site to the

qu"]jo“nyl radicalangdrq 'ﬁe%f}ﬁ"]as%@éé 9&?&@{@9%@@&?x&ﬁﬁ&g&%@@%&ﬁ&&g 's%@?ﬁée:é; 'glrfmulae
preference is 0 ormula erein the m

RA2, R43 or F?’Xé%v@#%r%”ﬁi@fﬁ%q@g gt gﬁoé%pge%g %{\%‘?T\gearr?ﬁe %&eéeiiﬁ’%rro ."1t|‘>r(1C trﬁg??girsr’nulae RA7,
RA3 and RA4 {8 PAGIRAIPREM PRISEHE ik bt %%ﬁf%@iﬂ?l?ﬂ?ﬁ?éﬁé?ﬁuﬁ'a@ REDS RAB%8 RA the
radical R49s pfefBPamG #Y RSy ER i lng fHrerbiencbeaxlitser grafteduinenie@@mpounds of the
formula |, whereGi P orisietyaRigs oMIassf SrenigtRi RYCIRING 0P RSV s rRetrints R6%are as defined
20above, and ¢ i=@orbnria thedonrulaeNRABRA. and RAS the radical R6, if present, is preferably
methyl. In the formulae RA', RA2 and RA3 the radical R4 is preferably hydrogen. A particular
preferred embedimaniéitheinyeniiapielairsde sompruads af thedRiomula | s Wheteig the moiety R
s a radicghof the fonule g, WO 20080 6831RGTIERAITBI003HAL AR, whergn Rd and R6 are
as defined aboa_/_e ;fi énqlrgqt%§ et{gl? pm f‘gr%'fﬁ];t% tp%% |E18I|?mylrr%gbca%l an%j Is.0or 1.r R, is preferably
methyl. R4 is pévﬂ ra%%y}}'n dro eh."eS second embo imen of the Inventio re1%’tes?o compounds of

the formula A, WREFRIA (78N af R i hbrogEr CKmsngE e s conipBlRdiBriétence is given to
those compoutfti&ZihetforminaToy b IR Reisha fadicai it abinmiazmRit Ae-

1, 3-, 4- or 5-pyrazolyl, i.e. 1-, 2-, 4- or 5-imidazoiyi, oxadiazolyl, e.g. 2- or

15 &-[1,3.4Joxadiazolyl, 4- or 5-(1,2,3-oxadiazolyi, 3- or 5-(1,2,4-oxadiazolyyl, 2- or
5-(1,3.4-thiadiazol)yl, thiadiazolyl, e.g. 2- or 5-(1,3,4-thiadiazollyl, 4- or
5-(1,2,3-thiadiazol}yt, 3- or 5-(1,2,4-thiadiazol}yl, triazolyl, e.g. 1H-, 2H- or
3H-1,2,3-triazol-4-yl, 2ZH-triazol-3-yl, 1H-, 2H-, or 4H-1,2,4-triazolyl and tetrazoly, i.e.
1H- or 2H-{etrazolyl.

20
Examples of a 5- or 8-membered hetercaromatic ring fused to a phenyl ring or to a 5-
or 6-membered heteroaromatic radical include benzofuranyl, benzothienyt, indoiyl, ind-
azolyl, benzimidazoly!, benzoxathiazoly!, benzoxadiazolyl, benzothiadiazoiyl,
benzoxazinyt, chinolinyl, isochinolinyl, purinyl, 1,8-naphthyridyl, pteridyi,

25  pyrido[3,2-dlpyrimidyi or pyridoimidazolyl and the like. These fused hetaryt radicals
may be bonded to the remainder of the molecule (more precisely to the X group) via
any ring atom of 5- or 6-membered heteroaromatic ring or via a carbon atom of the
fused phenyt moisty.

30 Examples of rings Ar, wherein 2 radicals R¥, which are bound to adjacent carbon atoms
of Ar, form a saturated or unsaturated 5- or 6-membered carbocyclic or heterocyclic
ring include 2,3-dihydrobenzofuranyl, 2,3-dihydroindolyl, dihvdroisoindolyl,
dihydrobenzoxazinyl, tetrahydraisochinolinyl, benzomorpholinyl, chromenyl, chromanyl,
1,2-dihydronaphthyl, 1,2,3,4-tetrahydronaphthyl, indenyl and indanyl.

35
The term "saturated or unsaturated heterocyclic ring" in each case denotes a 3- to
7-membered cyclic radical containing at least one hetero atom selected from the group
consisting of N, O and S. Exampies for such saturated or unsaturated 3- to
7-membered heterocyclic rings comprise saturated or unsaturated, aromatic or non-

4%  aromatic heterocyclic rings. Examples therefore include, apart from the above-defined
5- or 6-membered heteroaromatic radicals, aziridyl, diaziridiny!, oxiranyl, azetidinyi,
azetinyl, di- and tetrahydrofuranyl, pyrrolinyl, pyrrolidinyl, oxopyrrolidinyl, pyrazolinyl,



| HC-R2 (R) 10wherein A, R2, R3 and R4 are as defined above, * indicates the binding site to the
quinolinyl radical. In the formula Re, the radical R2 is preferably hydrogen. In the formula Re, the
radical A is in particular a single bond CH2 or CH2CHRS5, wherein R6 is as defined above or preferably
hydrogen or'R3 @& Résidgether are CH2, 1,2-ethandiyl or 1,3-propandiyPdivigaiales RE R3S is
preferably hydrogen or Ci-C4-alkyl. In formula 15Re,'R4 is preferably hydrogen. Examples of radicals
Ro include radisalz efdhe fermsismiRcimRezdiRdyare24inR 3z ARG (BBUBEGIdiny, Wherein R3
and R4 are as definpil 3D WS ULIBRGE IIERUIAR, Rets ARGTS AP NITOBRIBAMN rlsf-a-alkyl, in
particular hydrggg{ﬂk@h H%wpg%%mlﬂ&tg%m}//ﬁgﬂm}\%@es to compounds of the formula I,

r nt radica

wherein the radical R2 is hydrogen A Is a bivale 2CHR5 and wherein R1 and R5 are
together linear C1-C4-alkylene, which may carry 1 or 2 radicals RC Amongst the 25compounds of the
third embotim&rE PrERidndbheuRen b iRBRSRIsGHHaS B e sHiti 2 RFeldiR-thd moiety R is a
radical of the fEHSIRR:-W\PoEEBH 1483 0POTHIEL2008HeBARST 118, o@aelisin-AYis a single bond,
CH2, CH2CHZhE@HRiot3oHRCHRTydvbdirgiprRY! i3l assdefiabdpalsovedng whereirpRifiristigt particular
hydrogen. In the formula RD, the radical A’ is in particular a single bond CH2 or CH2CH2. In formula
RD, R3 is preferabiehudreogeniosaiHobiadad (4 BatticwachvdirgrRedbfarmua RD, R4 is preferably

hydrogen, Exagmplgs piaslials RONGkEAdicals e joimylae R apd RDZ: AQyherein R3 and

R4 are as defi@g%g\peo%% %ré%gir%ggig@g% te gv\?inding site to the quinolinyl radical.

The remarks made in the following with respect to preferred aspects of the invention,
e.g. to preferred meanings of the variables of compound (1}, to preferred compounds ([}

15 and to preferred embodiments of the method or the use according 1o the invention,
apply in each case on their own or to combinations thereof.

A first preferred embodiment of the invention relates to compounds of the formula (1),
wherein R is a cyclic moiety, i.e. R and R? together are linear C4-Cy-alkylene, which

20 may carry 1 or 2 radicals R%; R" and R?® together are a single bond or linear
C4-Cs-alkylene, which may carry 1 or 2 radicals R7; or R? and R$ together are linear
C1-Cs-alkylene, which may carry 1 or 2 radicals Re.

More preferred are compounds of formula (1) wherein the radicals R and R3 together

25  form a linear C4-Cs-alkylene moiety, which may carry 1 or 2 radicals RE, in particular O
or 1 radicals R8. Amongst these compounds, preference is given to those compounds
of the formula |, wherein the moiety R

RS\ R’
N%A—}— (R)
R‘*/ R*

30
is a radical of the formulae RA or RB;

. R
¥ N (R%
N..
A/ /((I\’ig)p (RA) A/ Y g (RB)
, \H_(CH
\c? R, (}’( 2



A particular preferred embodiment of the invention relates to compounds of the formula I, wherein X is
SO2. 15 Another embodiment of the invention relates to compounds of the formula I, wherein X is
CH2. A further embodiment of the invention relates to compounds of the formula I, wherein X 20is
a carbonyl glHUpBtBL E3IC(=0). In one preferred embodiment of the inveroHERM188ateH in the
3-position of the quinolinyl moiety, i.e. this embodimént relates to compounds of the following formula
la: WO 2008/116:33HC RAER2 GO&R53384f A4 | abane M érdiratee din ehidofd ke my enrtiquinisiocated in
the 4-position ehdheigpinainybrepieind @isthisempadireeih elates 10/ campandsakihgdoliowing
formula Ib: AWWP&?&EP@mﬁ%@t@%r‘%@ﬁﬁ&ﬁ@”% @nwr\é%e t&m%ﬁ@@@@@%%@gﬁln Xis
S0?. Among%%?]n}pigy@la ‘é& 52 grrﬁr;% Asgivs et%o th osq:g_%j 4v§v5 erre 'enra e 10moiety
{ €

R t ferabl
NG At s, S o2

is also given td¥hoBe'c ur?él"§i Wherein the moiety R is a moiety of the formula R, in particular a
moiety Rel, RC2, Re3 or R4 15wherein R3 and R4 are as defined aboye Amongst compounds la and
Ib, preference is also given,to those compounds, Wherelnﬁﬁe moiety R\J\s a moiety of the formula RD,
in particular a moiety RD r RD2, wHekein R3 and R4 ar%as defined a 20 Amongst compounds
la and Ib, particular prefe ceis glven mp unds a and Ib, vherein X gs SO? and wherein
R is a moiety of the for O RB, i |cu 55?2 RA3\or R aid/more preferably a
moiety RA', wherein q, RI nd R6 are as flned above A very preferréd embodiment of the
invention relates to compaeundsfofithe followingfdemula lasa:  3BWherein H, m,(Ar+Ra and Rb are as
defined herein and wherein R is as defined above, e.g. a moiety of the formula RA, RI3, Rc or RD,
more preferably a moiety RA or RB, in particular a maiety RA2, RA3 or RA4 and most preferably a
moiety RA,. WO 2008/11653gLPCT/EP2008/053387R15 Another preferréﬁ embodiment of the invention

relates to compounds of the fﬁéﬁ formula lab: EN; g

10 wherein R* and R are as defined above, ” indicates the binding site to the gquinoliny
radicat and q is 0 or 1. R® is preferably methyl. R* is preferably hydrogen.

Particular preference is given to quinolineg compounds of the Tormula [, wherein the
moiety R is of the formulae RA2, RA3 or RM, wherein R* and R® are as defined above,

15 andqis 0 or 1. in the formulae RA?, R" and R™ the radical RS, if present, is preferably
methyl. In the formulae RA2, RA® and RA the radical R is preferably hydrogen.

Farticular preference is futther given to quinoline compounds of the formuia |, wherein
the moiety R is of the formulae RM, RA2 or RA%, wherein R* and R® are as defined

20  above, and qis 0 or 1. In the formulae RA, RAZ and RA? the radical RS, if present, is
preferably methyl. In the formutae RN, R and R the radical R* is preferably
hydrogen.

A particular preferred embodiment of the invention relates to compounds of the
25  formula |, wherein the molety R is a radical of the formuia R*3:



5 (lab) wherein n, m, Ar, Ra and Rb are as defined herein and wherein R is as defined above, e.g. a
moiety of the formula RA, RE, RC or RD, more preferably a moiety RA or RB, in particular a moiety
RA2, RA3 or RA, and most preferably a moiety RA3. A further preferred embodiment of the invention
relates to cofvpoliRgisieiithe following formula lac:  wherein n, m, Ar, Rd aau/Rlxasessigiefined herein
and wherein R is as defined above, e.g. a moiety of ttie formula RA, RB, Rc or RD, more preferably a
moiety RA or RB, in particular a moiety RAR*RA' or RA4 and most preferably a moiety RA3. 20A
particularly preferred embodiment of the in\{@ntion relates to compounds of the following formula la.ai:
0" (b)-S-Ar WO 2008/116831PCT/EP2Q08/ 33%7 16 wherej AA, m, 4, Ar, R4, R6, Ra and Rh are as
defined herein. R4 is in particular hydrogen. The (Fakiable gis |¢1 particular 0.  Another particularly
preferred embodiment of the invention relatgs to compounds of the 5following formula la.a2:

wherein n, m, g, Ar, R4, R6, Ra and Rb are.as defined herein. R4 is in particular 10hydrogen. The
variable q is in ﬁ\rtlculﬁg i_{yrther fpgrgcu&;r% prej% dec% t%gn&oqnmg% %]:té e Hg%ﬁﬂn%ﬂ g&lates to

compounds of e fOPOWI ormu ala
radical and q s 0 or 1. R ig preferably methyl R4 is preferably hydrogen.

5 A second embodiment of the invention relates to compounds of the formula A, wherein
the radical R' is hydrogen. Amongst these compounds, preference is given to those
compounds of the formula |, wherein the moiety R is a radical of the formulg RS

rRL. _R*

'
A (RC)

|
H(E) R?

10 wherein A, R?, R® and R* are as defined above, * indicates the binding site to the
guinolinyl radical. In the formula RC, the radical R? is preferably hydrogen. In the
formula R®, the radical A is in particutar a singie bond CH; or CH2CHRS, wherein RS is
as defined above or preferably hydrogen or R® and R® together are CHp, 1,2-ethandiyl
or 1,3-propandiyl. In formula R®, R® is preferably hydrogen or C+-Ca-alkyl. In formula

15 R® R4is preferably hydrogen. Examples of radicals RC include radicals of the formulae

RC!, R62, RCS and RC4:
4

R
R ,R3 /
qus N > R* N
R4 N W
& (RC‘E) * (RCZ) * (RCS) * (RC4)

wherein R® and R* are as defined above. In these formulae, R is preferably hydrogen
20 or C4+-Cs-alkyl, in particular hydrogen.

A third embodiment of the invention relates to compounds of the formula I, wherein the
radical R? is hydrogen A is a bivalent radical CHCHR® and wherein R and R? are
together linear C+-Cs-alkylene, which may carry 1 or 2 radicals R7. Amongst the

25 compounds of the third embodiment, preference is given to those compounds of the
formula |, wherein the moiety R is a radical of the formufa RP;



wherein n, m, g, Ar, R4, R6, Ra and Rb are as defined herein. R4 is in particular hydrogen. The
variable q is in particular 0. 20A further particularly preferred embodiment of the invention relates to
compounds of the following formula la.a4: wherein n, m, g, Ar, R4, R6, Ra and Rb are as defined
herein. R4 isW® g&ildiLfid¥ hydrogen. The variable q is in particular 0. 5 In theZBragBdIasof the formula
1, and likewise in formulae Ia, Ib, la.a, lab,lac, a.al, [&3a2, la.a3 and la.a4, Ar is preferably a radical Arl,
in particular a radical selected from phemyl, naghthyl, thienyl, pyridyl, pyrimidyl, pyrazolyl, imidazolyl,
oxazolyl, isoxazolyl, thiazolyl, triazolyl, thiadhazolyl, quinolinyl, isoquinolinyl, tetrahydroisoquinolinyl,
10benzofuranyl, benzothiophenyl, benzoxazinyl, benzothiazolyl, benzoxadiazolyl, benzothiadiazolyl,
benzomorpholinyl or indanyl, wherein th CM(}EC radical Arl is ufiStibstituted or may carry 1, 2 or 3
substituents Rx as defined herein. Likewis&preferred are compounds of the formula I, wherein Ar is a
radical Ar2-Ar3, wherein Ar2 and Ar3 are inhlependently of each other selected from the group
consisting of phenyl, 15thienyl, pyridyl, pyrimidyl pyrazolyl, imidazolyl, oxazplyl%i.soxazollyl, thiazolyl,
triazolyl, thiadi326MINWHERHTRE Redn r?%@%%tiﬂtgﬁ? 2 CERMR2ior3 & IHEftuents Rx
as defined heréifVihabk wagiel S ARG BardtieR0ar s hecfuraRy Ralbaserieahi phényl, pyridyl
and thienyl, aneethevtaidicah@edimpreferathiHpbignyh thisnyd, RYridfls psaienidid ygragetytyrimidazolyl,
oxazolyl, iSoxazeiyl-athidziolyktiiazelylorc@erthiadiazoly RWIereiprakandhdecass Unsibsktuted or may
carry 1, 2 or 3 subgtiitie s iRv.as aefingd dereinrkikewise: preferred are compounds of the formula |,
wherein Ar is a radical Ar2-0-Ar3, wherein Ar2 and Ar3 are independently of each other selected from
the group consisting of phenyl, thienyhﬂggridﬂ? pyrimidyl, pyrazolyl, imidazolyl, oxazolyl, isoxazolyi
thiazolyl, triazolyl or thiadiazolyl, wherein'Af2 and Ar3 are unsubstffu\ted or 25may carry 1, 2 or 3
substituents Rx as defined herein. In the radicals Ar2-Ar3, the ramyl%rﬁsis preferably selected from

phenyl, pyridyl and thienyl, and the radi is preferably phe wherein Ar2 and Ar3 are
unsubstituted or may carry 1, 2 or 3 substifuents Rx as defined hé&rein. 30In the compounds of the
formula I, and likewise in formulae la, Ib, la.a, Igh, ac, la.al, la.a2.la.a3 apd la.a4, Ar is more
preferably phenyl, which is unsubstituted or may carry 1, 2 or 3 substituents Rx as defined herein. WO
2008/116831PCT/EP2008/053387 18 More preferably Rx is selected from halogen, Ci-C4-haloalkyl,
Ci-C4-halJalk SF"&Rd ™ glb RIRRERZEM GErreBabiAiRR RS derinsina sl Falbgen,
Cl-C4-haloalky3vsetwl cdlipgioalkoxy. 51n one embodiment Rx is phenyl or phenoxy (i.e. Ar is Ar2-Ar3
or Ar2-0-Ar3 with Ar3 being phenyl), wherein the phenyl radical in the 2 last-mentioned radicals is
unsubstituted orgaaydarpyciczred rsbiastisianitiselacteddromdiedagednr e R the formula
Cl-C4-alkyl,Cl{Cralisaxy, iCeashaloalkoxy. 10In the compounds of the formula I, and likewise in
formulaeqg, Ib, la.a, la.b, lac, la.al, la.a2, la.a3 and la.a4, m is preferably 0. If m is different from 0, Ra
is preferably sgl r er, - in.particular methyl, QCH F3, CHE2, OCHF2
and OCF3. 15%‘1ﬁ e%érﬁ%%ﬂﬁggt 0 tﬁ%ﬁ‘ﬁ?gﬁ{%ﬁ#}ﬁeﬁg qHﬂ%r%%bﬁgeQéT % Ig.\'\afl%%% ),<2Ia.a2 and
la.a3, nis pref('asra Ffﬁ/ 0. If m is different from O, RED is preferably selected from halogen, CN,
C1-C4-alkyl, in particular methyl, OCH3, CF3, CHF2, OCHF2 and OCF3. Examples of preferred
compounds ofAerfegnAimkedireeqive ihmithariitioveiatptdpleampayaieos the formula |, wherein X

20 is a carbonyi group, i.e. X is C(=0).

In one preferred embodiment of the inventicn X is located in the 3-position of the
quinclinyl mciety, i.e. this embodiment relates ¢ compounds of the following formuta
ta:

25

(la)




Table 1. Compounds of formula 1.a.a, wherein m and n are 0 and R is a moiety of the formula RA,
with q being 0, wherein and the variables Ar and R4 have the meanings given in 250ne of rows 1 to
110 of table A (compounds la.al-1 to la.al-110). Table A. Ar IR4 phenyl H 2 2-fluorophenyl H 3
3-fluoropherffPH#%2% 8difluorophenyl H 5 2,4-difluorophenyl H 6 2,5-diflud{obREHABHS3387
2,6-chfluorophenyl H 8 3,4-difluorophenyl 14

In another embodiment of the invention X is localed in the 4-position of the quinolinyl

moiety, i.e. this embodiment relates to compounds of the following formula Ib:

(Ib)

Amongst compounds la and Ib, preference is given to those compounds, wherein X is
S0,

Amongst compounds la and |k, preference is given to those compounds, wherein the
10 moiety R is a moiety of the formula R or R®, in particular a moiety RA2, RA% or RM and
more preferably a moiety RA3, wherein g, R* and RF are as defined above.

Amongst compounds la and tb, preference is also given to those compounds, wherein
the moiety R is a moiety of the formula RE, in particular a moiety RC1, RE2, RC3 or R,
15  wherein R? and R4 are as defined above.

Amongst compounas ia and tb, preference is also given to those compounds, wherein
the moiety R is a moiety of the formuia RP, in particular 2 meoiety RP? or RP?2, wherein R?
and R* are as defined above.

20
Amongst compounds la and b, particular preference is given to those compounds la
and b, wherein X is SOz and wherein R is 2 moiety of the formula RA or RB, in
particular a moiety R*2, R or R and more preferably a moiety R*, wherein g, R* and
RE are as defined above.

25
A very preferrad embodiment of the invention relates to compounds of the faoliowing

formula la.a:
O

1
(Rb) O:SWA[—
NN

(la.&)

R,

30  wherein n, m, Ar, R® and R are as defined hersin and wherein R is as defined above,
e.g. a moiety of the formuta RA, RB, R® or RP, more preferably a moiety R* or R, in
particular a moiety RA2, RA% or RA and most preferably a moiety RA3.



H 9 3,5-difluorophenyl H 10 2-chlorophenyl H 11 3-chlorophenyl H 12 2-tolyl H WO
2008/116831PCT/EP2008/053387 19 Ar R.4 13 3-tolyl H 14 2-isopropylphenyl H 15
3-isopropylphenyl H 16 2-difluoromethylphenyl
WO 2008/116831 PCT/EP2608/653387
15

Another preferred embodiment of the invention relates o compounds of the following

formula la.b:
#]
B Ar
(R,
NN
(la.b)
B
5 (R,
wherein n, m, Ar, R2 and Rt are as defined harein and wherein R is as defined above,
e.g. a moiety of the formula RA, RB, RC or RP, more preferably a moiety R* or RB, in
particular a moiety RA?, RA% or RM and most preferably a moiety RA2,
10
A further preferred embodiment of the invention relates to compounds of the following
formula la.c:
{la.c
15

wherein n, m, Ar, R* and R* are as defined herein and wherein R is as defined above,
e.g. a moiety of the formula RA, RB, R® or RP, more preferably a moiety R or RE, in
parficular a molety RA2, RA% or R™ and most preferably a moiety R*3,

20 A particularly preferred embodiment of the invention relates to compounds of the
following formuia ta.at:

(la.at)



H 17 3-difluoromethylphenyl H 18 2-trifluoromethylphenyl H 19 3-trifluoromethylphenyl H 20
biphenyl-2-y1 H 21 biphenyl-3-y1 H 22 2-methoxyphenyl H 23 3-methoxyphenyl H 24

2-difluoromethoxyphenyl H 25 3-difluoromethoxyphenyl H 26 2-trifluoromethoxyphenyl
WO 2008/116831 PCT/EP2068/053387

16

wherein n, m, g, Ar, R*, RE, R and R® are as defined herein. R* is in particular
hydrogen. The variable q is in particuiar 0.

Another particularly preferred embodiment of the invention relates to compounds of the
5  following formula ia.a2:

RN {la.a2)

whersin n, m, g, Ar, R4, R85, R2 and R* are as defined herein. R* is in particular
10 hydrogen. The variable g is in particular 0.

A further particularly preferred embodiment of the invention relates to compounds of
the following formula la.a3:

{la.a3)

15

wherein n, m, g, Ar, R, R8, R= and RP are as defined herein. R is in particular
hydrogen. The variable g is in particular .

20 A further particularly preferred embodiment of the invention relates to compounds of
the following formula la.a4:



H 27 3-trifluoromethoxyphenyl H 28 2-phenoxyphenyl H 29 3-phenoxyphenyl H 30
4-(oxazol-5-yl)phenyl H 31 3-(pyrrolidin-1-yl)phenyl H 32 1-naphthyl H 33 2-naphthyl H 34 pyridin-2-y1
H 35 pyridin-3-y1 H 36 pyridin-4-y1

WO 2008/116831 PCT/EP2068/053387
17
?
O —
b —S~Ar
(R,
N
(la.a4)
N
R4 (R
[
(R,

wherein n, m, g, Ar, R4, R8, K2 and RP are as defined herein. R4 is in particular
hydrogen. The variable q is in particular 0.

In the compounds of the formuia |, and likewise in formulae ia, b, la.a, la.b, ia.c, la.at,
a.a2, 1a.a3 and la.a4, Aris preferably a radical Ar', in particular a radicat selacted from
phenyl, naphthyl, thienyl, pyridyl, pyrimidyl, pyrazolyl, imidazolyl, oxazolyl, isoxazoiyi,
thiazolyl, triazolyl, thiadiazolyl, guinolinyi, isoquinolinyi, tetrahydroisoguinoiinyl,

10 benzofuranyl, benzothiophenyl, benzoxazinyl, benzothiazolyl, benzoxadizzolyl,
benzothiadiazolyl, benzomorpholinyl or indanyl, wherein the cyclic radical Ar' is
unsubstiiuted or may carry 1, 2 or 3 substituents R* as defined hergin. Likewise
preferred are compounds of the formula |, wherein Ar is a radical Ar>-Ar3, wherein Ar?
and Ar® are independently of each other selected from the group consisting of phenyl,

15 thienyl, pyridyl, pyrimidyl, pyrazolyl, imidazolyl, oxazolyl, isoxazolyl, thiazolyl, triazolyl,
thiadiazolyl, wherein the Ar' and Ar? are unsubstituted or may carry 1, 2 or 3
substituents R* as defined herein. in the radicals Ar?-Ar®, the radical Ar? is preferably
selected from phenyl, pyridyl and thienyl, and the radical Ar® is preferably phenyl,
thienyl, pyridyl, pyrimidy!, pyrazolyl, imidazolyl, oxazolyl, isoxazolyl, thiazolyl, triazoly! or

20 thiadiazolyl, wherein Ar? and Ar® are unsubstituted or may carry 1, 2 or 3 substituents
R* as defined herein. Likewise preferred are compounds of the formula 1, wherein Ar is
a radical Ar>-0-Ar?, wherein Ar? and Ar® are independently of each other selected from
the group consisting of phenyl, thienyl, pyridyl, pyrimidyl, pyrazolyl, imidazolyl, oxazolyt,
isoxazolyt, thiazolyl, triazolyl or thiadiazolyl, wherein Ar2 and Ar? are unsubstituted or

25  maycarry 1, 2 or 3 substituents R* as defined herein. In the radicals Ar2-Ar3, the radical
Ar? is preferably selected from phenyl, pyridyl and thienyl, and the radical Ar? is
preferably phenyl, wherein Ar?2 and Ar® are unsubstituted or may carry 1, 2 or 3
substituents R* as defined herein.

30 Inthe compounds of the formula [, and likewise in formutae la, Ib, la.a, la.b, la.c, la.al,
la.a2, la.a3 and la.ad, Ar is more preferably phenyl, which is unsubstituted or may
carry 1, 2 or 3 substituents R* as defined herein.

I¥ Rxis present, R is preferably selected from halogen, CN, C4-Cas-alkyl,
35  CrCehaloalkyl, Ci-Cu-alkoxy, Ci-Cs-haloalkoxy, Cs-Cs-cycloalkyl, and a group NRx1R=2,



H 37 2-(pyrrolidin-1-yOpyridin-4-y1 H 38 6-morpholinylpyridin-3-y1 H 39 6-phenoxypyridin-3-y1 H 40
thien-2-y1 H 41 5-methylthien-2-y1 H 42 5-(pyridin-2-y1) h en-2-y1 H 43 5-(2-methylthiazol-4-y1)-
thien-2-y1 H 44 5-chloro-3-methyl- benzo[b]thien-2-y1 H 45 2-methylthiazol-5-y1 H 46
2,4-dimethylHgZ6181§a831 POT/EP2008/033387
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More preferably Rx is selected from halogen, C+-Cs-haloalkyl, C+-Cs-haloalkoxy, and a
group NRX1RX2, Most preferably R* is selected from halogen,
Ca-Co-hatoalkyl, or C1-Cs-haloalkoxy.

in one embodiment R* is phenyi or phenoxy (i.e. Aris ArZ-Ar® or Ar2-O-Ars with AgS
being phenyl), wherein the phenyl radical in the 2 last-mentioned radicals is
unsubstituted or may carry 1, 2 or 3 substituents selected from halogen, CN, NO»,
Ci-Ca-alkyl, Ci-Cohaloalkyl, Ci-Ca-alkoxy, C-Cy-haloalkoxy.

In the compounds of the formula [, and likewise in formulae la, Ib, la.a, lab, la.c, la.atl,
la.a2, la.a3 and la.a4, mis preferably 0. If m is different from 0, R2 is preferably
selected from haiogen, CN, C+Ca-alkyl, in particular methyl, OCHs, CF3, CHF2, OCHF;
and OCFa,

In the compounds of the formula |, and likewise in formulae 1z, 1b, la.a, [a.a1, 1a.a2 and
la.a3, n is preferably 0. If m is different from 0, R? is preferably selected from halogen,
CN, C+-Cy-alkyl, in particuiar methyl, OCH3, CFs, CHF,, OCHF; and OCFs.

Examples of preferred compounds of the formuia | are given in the following tables 1 to
6.

Table 1.

Compounds of formula |.a.a, wherein m and n are 0 and R is a moiety of the formula
R~ with g being 0, wherein and the variables Ar and R* have the meanings given in
one of rows 110 110 of tabie A (compounds la.at-1 to ia.a1-110).

Tabile A.

A
i

Ar

phenyl

2-fluorophenyl

3-fluoropheny!

2, 3-difluorophenyl

2. 4-difluoropheny!

2,5-diffluorophenyl

2.6-difluorophenyl

i~ B W[N] —

3,4-difluorophenyl

o

3,5-diflucrophenyl

—
je}

2-chiorophenyt

e
oy

3-chiorophenyl

L LI D) DT T

—
N>

2-tolyl




H 47 4-methylthiazol-2-y1 H 48 5-methylthiazol-2-y1 H 49 3,5-dimethylisoxazol-4-yl1 H WO
2008/116831PCT/EP2008/053387 20 Ar 1:24 50 1-methylimidazol-4-y1 H 51 benzothiazol-7-y1 H 52
4-methylbenzomorpholin-8-y1 H 53 quinolin-8-y1 H 54 isoquinolin-4-y1

WO 2008/116831 PCT/EP2008/053387
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Ar R4
13 3-toly! H
14 2-isopropylphenyl H
15 3-isopropyiphenyl H
16 2-difluoromethyiphenyl H
17 3-diflucromethylphenyt H
18 2-trifluoromethyiphenyl H
19 3-trifluoromethylphenyl H
20 biphenyl-2-yi H
21 biphenyl-3-yi H
22 2-methoxyphenyl H
23 3-methoxyphenyl H
24 2-difluoromethoxyphenyl H
25 3-diftuoromethoxypheny! H
26 2-riftucromethoxypheny H
27 S-triftuoromethoxyphenyl H
28 2-phenoxyphenyi H
29 3-phenoxyphenyl H
30 4-(oxazok-5-ylphenyl H
31 3-{pyrrolidin-1-yi)phenyl H
32 1-naphthyl H
33 2-naphthy M
34 pyridin-2-yl H
35 pytidin-3-vl H
36 pyridin-4-yl H
37 2-{pyrrolidin-1-yhpyridin-4 -yl H
38 &-morpholinylpyridin-3-yl H
39 B-phenoxypyridin-3-vl H
40 thien-2-yi H
41 5-methylthien-2-yi H
42 5-(pyridin-Z-ylithien-2-yi H
43 5-(2-methylthiazol-4-yi)- H

thien-2-yl
44 5-chloro-3-methyl- 3

benzo[bihien-Z-yi
45 2-methyithiazal-5-yl H
46 2. 4-dimethyl-thiazol-5-yl H
47 4-methylthiazol-2-yl H
48 S-methylthiazol-2-yl H
49 3.5-dimethylisoxazol-4-yl H




H 55 2,1,3-benzoxdiazol-4-y1 H 56 phenyl n-propyl 57 2-fluorophenyl n-propyl 58 3-fluorophenyl
n-propyl 59 2,3-difluorphenyl n-propyl 60 2,4-difluorophenyl n-propyl 61 2,5-difluorophenyl n-propyl 62
2,6-difluorophenyl n-propyl 63 3,4-difluorophenyl n-propyl 64 3,5-difluorophenyl

WO 2608/116831 PUT/EP2008/053387
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Ar R4
50 t-methylimidazol-4-yi H
51 benzothiazol-7-yl H
52 4-methylbenzomarpholin-g-yl H
53 guinolin-8-yl H
54 iscquinclin-d-vl H
55 2,1,3-benzoxdiazol-4-yl H
56 phenyl n-propyl
57 2-fluorophenyl n-propyl
58 3-fluorophenyl n-propyl
59 2, 3-difiuorphenyl f-propyl
60 2.4-difiuarophenyi n-propyi
61 2,5-difluorophenyl n-propyi
62 2,6-difiuorophenyl n-propyl
63 3,4-difiucrophenyl n-propyl
64 3,5-diffuoropheny! n-propyl
65 2-chlorophenyl n-propyi
66 3-chiorophenyl n-propyi
67 2-{olyl n-propyl
68 3-talyl n-propyl
658 2-isopropyiphenyl n-prapyl
70 3-isopropylphenyl n-propyl
71 Z-diftuoromethyiphenyi n-propyl
72 3-diftuoromethylphenyl n-propy!
73 2-triflucromethyiphenyi n-propy!
74 3-trifluoromethyipheny! n-propyl
75 biphanyl-2-yl n-propyl
76 biphenyl-3-yi n-prepyl
77 2-methoxyphenyl n-propyl
78 3-methoxyphenyl n-propyl
79 2-diffuoromethoxyphenyl M-propvi
80 3-difluoromethoxyphenyl n-propyl
81 2-trifluoromethoxyphenyl n-propvl
82 3-trifluoromethoxyphenyl n-propyl
83 2-phencxypheanyl n-propyl
84 3-phenoxyphenyl n-propyl
85 4-(oxazol-5-yHphenyl n-propyl
86 3-(pyrrolidin-1-yl)phenyl n-propyl
87 1-naphthyl n-propyi
&8 2-naphthyl n-propyt




n-propyl 65 2-chlorophenyl n-propyl 66 3-chlorophenyl n-propyl 67 2-tolyl n-propyl 68 3-tolyl n-propyl
69 2-isopropylphenyl n-propyl 70 3-isopropylphenyl n-propyl 71 2-dif|uoromethylphenyl n-propyl 72
3-difluoromethylphenyl n-propyl 73 2-trifluoromethylphenyl n-propyl 74 3-trifluoromethylphenyl

WO 2008/116831 PCT/EP20G8/053387
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Ar R*
&9 pyridin-2-yl n-propyl
a0 pyridin-3-yi n=propyl
81 pyridin-4-yi n-propyl
g2 2-(pyrrofidin-1-ylpyridin-4-yi n-propyl
93 B-morpholinylpyridin-3-yl n-propyl
94 6-phenoxypyridin-3-yi n-propyl
g5 thien-2-yl f-propyl
96 5-methylthien-2-yl n-propyvl
a7 5-(pyridin-2-ylithien-2-yl n-propyl
98 5-(Z-methyithiazol-4-yl)- n-propy!

thien-2-vi
99 S-chloro-3-methyi- fi-propyi

benzojb]thien-2-yi
100 2-methylthiazol-5-yl n-propyi
101 2.4-dimethyl-thiazol-5-yl n-propyl
102 4-methylthiazol-2-y! n-propyl
103 5-methyithiazol-Z-yl n-propyl
104 3,5-dimethylisoxazol-4-yl n-propyl
105 1-methylimidazol-4-yl n-propyl
106 benzothiazol-7-yl n-propyl
107 4-methylbenzomorpholin-8-yi n-propyl
108 guinolin-8-yl n-propyt
109 isoguinolin-4-yi n-prropyl
110 2,1,3-benzoxdiazol-4-yl n-propvl
Table 2.

Compounds of formula .a.a, wherein m and n are 0 and R is a moiety of the formula
R#** with q being 1 and R® being methyl which is located in the 2-position of the

5 piperidine ring, wherein and the vartables Ar and R* have the meanings given in one of
rows 1 fo 110 of table A (compounds la.a1-111 to la.a1-220).

Table 3.

Compounds of formula 1.a.a, wherein m and n are 0 and R is a moiety of the formula
10 RA with g being 1 and R® being methyl which is located in the 3-position of the

piperidine ring, wherein and the variables Ar and R* have the meanings given in ane of

rows 1 to 110 of fable A (compounds la.a1-221 to la.a1-330).

Table 4.



n-propyl 75 biphenyl-2-y1 n-propyl 76 biphenyl-3-y' n-propyl 77 2-methoxyphenyl n-propyl 78
3-methoxyphenyl n-propyl 79 2-drfluoromethoxyphenyl n-propyl 80 3-difluoromethoxyphenyl n-propyl
81 2-trifluoromethoxyphenyl n-propyl 82 3-trifluoromethoxyphenyl n-propyl 83 2-phenoxyphenyl

n-propyl 84 3VgHeAdxAsRenyl PCT/EP2008/053387
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Compounds of formula [.a.a, wherein m and n are 0 and R is a moiety of the formula
RA2 with g being 0, wherein and the variables Ar and R4 have the meanings given in
one of rows 1 to 110 of table A (compounds a.a2-1 to ia.a2-110).

5 Table s
Compounds of formula La.a, wherein m and n are 0 and R is a moiety of the formula
RATwith g being 0, wherein and the variables Ar and R4 have the meanings given in
one of rows 1 1o 110 of table A (compounds Ia.a3-1 {0 la.a3-110).

10 Table 6.
Compounds of formula [.a.a, wherein m and n are 0 and R is a moiety of the formula
R™ with g being 0, wherein and the variables Ar and R* have the meanings given in
one of rows 1 to 110 of table A (compounds ia.a4-1 {o la.a4-110).

15 Compounds of the formula | according fo the present invention can be obtained as
outlined in the synthetic routes below.

1. General synthetic pathways
20  Compounds of the formula | can be prepared e.g. starting from suitabig 8-halo

substituted quinoline compounds of the formula il and amines ill by a fransition metal
catalyzed cross-coupling as depicted in scheme 1;

Scheme 1:
R:r /FQS
o
A llZn!l
R:z R1 R
Hal

(N

25

In scheme 1 the variables R', R2, R3, A, R2, R®, X, Ar, m and n are as defined herain.
R* has one of the meanings given for R* different from hydrogen or a suitable
N-protecting group, e.g. Boc, and Hal and Hal' are Br or I. According to scheme 1 the
30 halogen compound lll is converted into a organozinc compound Illa according to
standard processes, e.g. by the process described in Tetrahedron 1987, 43, 2203-
2212; J. Org. Chem. 1988, 53, 2390-2392. The organozinc compound is subsequently
reacted in a Negeshi type Pd{0)-mediated cross coupling reaction with an appropriate
8-haloquinoline compound Il to give the 8-substituted compound I' by analogy to the



n-propyl 85 4-(oxazol-5-yl)phenyl n-propyl 86 3-(pyrrolidin-1-yl)phenyl n-propyl 87 1-naphthyl n-propyl
88 2-naphthyl n-propyl WO 2008/116831PCT/EP2008/053387 21 Ar R4 89 pyridin-2-y1 n-propyl 90
pyridin-3-y1 n-propyl 91 pyridin-4-y1 n-propyl 92 2-(pyrrolidin-1-yl)pyrid in-4-y1
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method described in Synlett 1998, 4, 379-380; J. Am. Chem. Soc. 2003, 125, 12527-
12530. Alternatively, the intermediately generated organozinc compound Illla can be
transmetallized, e. g. with CuUCN*2LIiCl, and subsequent reacted with a 8-haloquinocline
compound of formula .

If R* is a suitable N-protecting group, compounds of the formula |, wherein B4 is
hydrogen can be obtained from compounds of the formula ' by cleavage of the
N-RR¥-bond, In case of R* being Boc, cleavage can be achieved by treatment with
triflucroacetic acid.

If in the resulting guinoline compound |' the radical R is not the desired radical R4 but
a precursor thereof, the compound can be modified as outlined below o obtain the
desired substituent R4. A precursor is a radical which can be easily removed and
replaced by the desired group R* or which can be madified to give R*, The precursor
can alsc be an N-protective group (PG), such as butyloxycarbonyi (Bog),
benzyloxycarbonyl (Cbz), 9-fluorenylmethoxycarbonyl {Fmoc), triphenyimethyl (Trt),
nitrobenzenesutfenyl (Nps), allyl and benzyl.

If R* is allyl, the ally!l group can be cleaved to obtain a compound of the formula |,
wherein R* is hydrogen. The cleavage of the allyl group is achieved, for example, by
reacting a compound I with R* = allyl with an allyl trapping agent, such as
mercaptobenzoic acid ot 1,3-dimethylbarbituric acid, in the presence of catalytic
gquantities of palladium (0} compounds or palladium compounds which are able to form
a palladium(0) compound under reaction conditions, e.g. palladium dichloride,
tetrakis{triphenylphosphine}palladium(0) or tris{dibenzylidensacetone)dipalladium(0),
advantageously in combination with phosphine ligands, e.g. triarylphosphines, such as
triphenylphosphine, trialkylphosphines, such as tributylphosphine, and
cycloalkylphosphines, such as tricyclohexylphosphine, and especially with phosphine
chelate ligands, such as 2,2'-bis(diphenylphosphino)-1,1'-binaphthyl or
1,4-bis{diphenylphosphinc)butane, applying methods known fo a skilled person (with
regard {o eliminating N-allyl in the presence of mercaptobenzoic acid, see

WO 94/24088; with regard to eliminating in the presence of 1,3-dimethylbarbituric acid,
see J. Am. Chem. Soc. 2001, 123 (28), pp. 6801-6808 and J. Crg. Chem. 2002, 67(11)
pp. 3718-3723). Altemnatively, the cleavage of N-allyl can also be effected by reacting
compound ' with R* being allyl in the presence of rhodium compounds, such as
tris(triphenyiphosphinejchlororhodium(l), by analogy to the methods described in J.
Chem. Soc., Perkin Transaction I: Organic and Bio-Organic Chemistry 1999 (21) pp.
3089-3104 and Tetrahedron Asymmetry 1997, 8(20), pp. 3387 - 3361).

if R¥ is benzyl, this substituent may also be cleaved to obtain a compound | wherein R4
is H. The reaction conditions for the cleavage are known in the art. Typically, the benzyl



n-propyl 93 6-morpholinylpyridin-3-y1 n-propyl 94 6-phenoxypyridin-3-y1 n-propy! 95 thien-2-y1
n-propyl 96 5-methylthien-2-y1 n-propyl 97 5-(py din-2-yl)thien-2-y1 n-propyl 98
5-(2-methylthiazol-4-y1)- thien-2-y1 n-propyl 99 5-chloro-3-methyl- benzo[b]thien-2-y1 n-propyl 100
2-methylthiawak-ggdimsgpropyl 101 2,4-d methyl-thiazol-5-y1 n-propyl 102 #auatiyithiessob2-y1
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group is removed by a hydrogenation reaction in the presence of a suitable Pd catalyst,
such as Fd on carbon or palladium hydroxide.

R* can also be a proteciive group. The protective group may be removed o vield a
5  compound |, wherain R is hydrogsen. Suitable protective groups are known in the art

and are, for example, selected from tert-butoxycarbony! (Boc), benzyioxycarbonyl
(Cbz), 9-fluorenylmethoxycarbonyl (Fmoc), friphenylimsthy! (Trt} and
nitrobenzenesuifenyt (Nps). A preferred protective group Is Boc. The protective groups
can be removed by known methods, such as treatment of the protected amine with an

10  acid, e.g. halogen acid, such as HCI or HBr, formic acid or trifluorcacetic acid, or by
hydrogenation, opticnally in the presence of a Pd catatyst.

The resulting compound |, wherein R* is H, can then be reacied, in a known manner, in

the sense of an alkytation, with a compound R*~X. In this compound, R* is C4-Ca-alkyl,
15 Cs-Cs-cycloalkyl, C1-Cy-haloalkyl, C1-Cy-alkoxy-C+-Ce-alkyl, aryl-Ci-Ca-alkyl, hetaryl-

C1-Cs-alkyl or Cs-Cs-cycloalkyl-C+-Ca-alkyl and X is a nucleophilically displaceable

leaving group, e.g. haiogen, trifluoromethyisulfonate, alkylsuifonate, arylsuifonate, alkyl

sulfate and the like. The reaction conditions which are required for the alkylation have

been disclosed, e.g. in Bioorganic and Medicinal Chemistry Lett. 2002, 12(7), pp. 2443-
20 2446 and also 2002, 12(5), pp. 1917-1018.

The alkylation can also be achieved, in the sense of a reductive amination, by reacting
the compound |, wherein R* = H, with a suitable ketone or aldehyde in the presence of
a reducing agent, e.g. in the presence of a borohydride such as sodium borohydride,

25  sodium cyancbhorohydride or sodium triacetoxyborohydride. The skilled person is
familiar with the reaction conditions which are required for a reductive amination, e.g.
from Bioorganic and Medicinal Chemisiry Letl. 2002, 12(5), pp. 795-798 and 12(7) pp.
1269-1273.

30 Incase R*is hydrogen, the compound 1 can also be reacted with an acyt halide to
obtain a compound of the formula | wharein R4 is formyl or C4-Cy-alkylcarbonyl. The
carbonyt group in these compounds can be reduced with diborane 1o obtain
compounds of the general formula |, wherein R* is Co-Cs-alkyl. The carbonyl group can
also be reacted with a fluorinating agent to obtain a compound | wherein Rt is

35 1. 1difluoroalkyl. Acylation and reduction can be achieved by standard methods, which
are discussed in Jerry March, Advanced Organic Chemistry, 3rd ed. J. Wiley & Sons,
New York 1985, p.370 and 373 {acylation) and p. 1098 f. and in the liferature cited in
this publication (with regard to acylation, see alsc Synth. Commun. 1986, 16, p. 267,
and with regard to reduction, see also J. Meterocycl. Cham. 1978, 16, p. 1523).

40
Compounds of the formula |, wherein the moiely R is a radical of the formula R* or R?
with R being hydrogen can be prepared e.g. starting from suitable 8-halo substituied



n-propyl 103 5-methylthiazol-2-y1 n-propyl 104 3,5-dimethylisoxazol-4-y1 n-propyl 105
1-methylimidazol-4-y1 n-propyl 106 benzo h azol-7-y1 n-propyl 107 4-methylbenzomorpholin-8-y1
n-propyl 108 quinolin-8-y1 n-propyl 109 isoquinolin-4-y1 n-propyl 110 2,1,3-benzoxd iazol-4-y1
n-propyl Tal¥e 20i@omgounds of formula l.a.a, wherein m and n are 0 anadR Brasnsaistysof the formula
RA3 with g being 1 and R6 being methyl which is locdted in the 2-position of the 5piperidine ring,

wherein and the wRiiablesbaRss Brhans-108 MeRRingsaiR MRARESf Fews dstckigipk table A

(compounds 'W‘&%&r&#@&%&&% ilia and subsequent hydrogenation and deprotection, as
depicied in schems 2:

5  Scheme Z:
FEDG
M.
/ (CHQ)p
, PG ¢
Hal (Rb)n & = {R )q
N L G, e Ny (R,
P (Rﬁ)q [ T
R? *
(R W A B(CH), (R X~~Ar
(1) {1ib) V)
?;—‘G
N
MR,
n§_|20 N (Rb)n
N N 1{R = RA or RB, R* = H}
(R )m K—Ar

(V)

in scheme 2, the variables R®, A, p. g, R?, R%, X, Ar, m and n are as defined herein. PG

10 is suitable N-protecting group, e.g- BOC, and Hal and Hal' are Br or {. The 8-quinciine
compound 1l is reacted under conditions of Suzuki coupling reaction with a boronic acid
b in the presence of a palladium catalyst to give a compound 1V intermediate.
Compound IV can then be reduced under conditions of catalytic hydrogenation to give
the compound V. If the hydrogenation is carried out under chiral conditions, e.g. by

15 using chiral catalysts, the enanticmerically pure phenylpyrrolidine compounds can be
obtained. Chiral hydrogenation cataiysts are well known in the art and are e.g.
described in Jerry March, Advanced QOrganic Chemistry, John Wiley, 3 edition.
Dependent on the choice of proteciing group PG, the free amino compound | (R* = M)
can be obtained by subsequent deprotection {e.g. TFA for BOC).

20
Compounds of the formuia |, wherein the moiety R is a radical of the formula R*? can
be prepared according to the method depicted in scheme 3:

Scheme 3;



Table 3. Compounds of formula l.a.a, wherein m and n are 0 and R is a moiety of the formula 10RA'
with g being 1 and R6 being methyl which is located in the 3-position of the piperidine ring, wherein
and the variables Ar and R4 have the meanings given in one of rows 1 to 110 of table A (compounds
la.al-221 to Ve(adnB30§sTiable 4. WO 2008/116831PCT/EP2008/053387 22 Qxrmpeunesof formula
l.a.a, wherein m and n are 0 and R is a moiety of the2ormula RA2 with g being 0, wherein and the
variables Ar and R4 have the meanings given in one of rows 1 to 110 gf%able A (compounds la.a2-1 to
la.a2-110). 5Table 5. Compow(ils of formula I.aéa, whefein m and n_gre 0°and R is a moiety of the
formula FRAI with q being O, flerein a ﬂitﬂqe(ﬁhi' s Ar and IR4 have the me(@asngs given in one of

rows 1 to 110 of table A (compaundsja.a3-1 to la.a3-110). 10Table 6 Compoundsof formula l.a.a,
wherein m and n are O andty of the formuta*R44 with |o )0, wherein and the variables
Ar and R4 have the meara\in giverifr one of rows "Etp 110 of tabl€ A (eompounds la.a4-1 to
la.a4-110). 15Compourds:of the formyla haccording to the pre ion'can be obtained as
outlined in the synthetic routes below. 1. General synthetic pathways ZOComﬁf)“ﬁﬁﬂs of the formula |
can be prepared e.qg. starting frth suitable 8-halo substituted quinoline 68pounds of the formula Il

and amines Il by a transition metal catalyzed cross-coupling as depicted?fﬁ scheme 1: Scheme 1:
Rzil..,N,..R3R4'.,N,R3 11 A"Zn"A(),,, R2R1 R2R1 Halzn-Hal (lll)(ll}a) 25

| R%); R,
4‘{5'(CH3)3 "R N
vl o+ RT —
O-CH,4
R, X—Ar
Vi) (I R = RA?)

In scheme 3, the variables RE, g, Ra, R?, X, Ar, m and n are as defined herein. 7 is a
5 radical 8nRj with R being Cs-Cs-alkyl. R* has one of the meanings of R* different from
H or is cleavable group, e.g. benzyl, and Hal' is Br or L. Key step is a [3+2] dipolar
cycloaddition of a non-stabilized azomethine ylid to an 8-alkenylquinoline derivative Vi
to yield compound V. This procedure is generally described in J. Org. Chem 1987, 52,
235. The precursor of the ylid, the amine VI, is commercially available or can be
10 synthesized from NH2(PG), (CHaj:SICH:Cl and HCHO in the presence of methanol.

The 8-alkenyl-quinoline compaound (VI) can be synthesized e.g. by a Stille coupling of
an 8-halogeno guinaline II, e.g. icdo, with the corresponding alkeny! tributy! stannate,
such as vinyl or isobutenyl tributyl stannate, in the presence of an appropriate Pd

15 coupling catalyst, e.g. tetrakistriphenyiphosphine palladium(0) (see, e.g. Tetrahedron,
2003, 59(34), 6545 and Bioorg. Med, Chem. 1999, 7(5), 665). By choosing a special
Stille isomer (e.g. cis- or trans-isobutenyl tributyl stannate), the corresponding cis- or
trans alkyl phenyl pyrrolidine can be prepared sslactively.

20 Alternatively, the 8-alkenyl-aromatic compound (V1) can be prepared by a Witiig
reaction of the corresponding 8-formylguinoline derivative with a Wiitig reagent such as
PPha=CHR (R is H, or C;-Cs-alkyl). Conditions for the Wittig reaction are well known in
the art and are, e.g. discussed in Jerry March, Advanced Organic Chemistry, John
Wiley, 3™ edition, page 845 ff.

25
The group R# of the precursor amine VH advantageously corresponds either to the
desired group R* of the final compound 1 or is alternatively a cleavable group, such as



In scheme 1 the variables R1, R2, IV, A, Ra, Rb, X, Ar, m and n are as defined herein. R4 has one of
the meanings given for R4 different from hydrogen or a suitable N-protecting group, e.g. Boc, and Hal
and Hal' are Br or I. According to scheme 1 the 30halogen compound Il is converted into a organozinc
compound III¥@eevdiatfto standard processes, e.g. by the process descrii6aEriMeMsHI&tron 1987,
43, 2203- 2212; J. Org. Chem. 1988, 53, 2390-239227The organozinc compound is subsequently
reacted in a Negeshi, typerRd(Opanediated syossatauplam eagtion withamarprensiate G-haloquinoline
compound |l torgivethg-8-gubsiituted compound I' by analogy to the WO 2008/1 16
3PCT/EP2008/053387 23 method described in Synlett 1998, 4, 379-380; J. Am. Chem, Soc. 2003,
125, 12527- 1 . Alternatively, the intermediately generated organpzinc compound llla can be
transmetal 'zegé(g'gpé!vbi%% %&%ﬂ}l’gﬁﬁ%?’a\%%rsed aé‘eeyﬁ%ﬁrglfe%gtead av\g/f a%)%%heai iEquli'%’t)%rglzec@gmpound of
formula II. 5 If 2P eaogéfﬁ?é%‘ijeaRﬁ%rl%?gctﬁﬁaem%c%?ﬂﬁ%@s%ﬁﬁ?f’b'rmula |, wherein R4 is
hydrogen can be obtained from compounds of the formula I' by cleavage of the N-RR4'-bond, In case
of R4' being Bdireleavage can be achieved by treatment with trifluoroacetic acid. 10 If in the resulting
gu noline compound I' the radical R4' is not the desired radical R4 buE a precursor thereof, the
compound can be modified as outlined below to obtgin the desired stibstituent R4. A precursor is a
radical which can be easily removed and replaced by the desired grgup R4 or which can be modified
to give R4. The precursor 15caii@lso be @aﬁ)rl}l-proteg/ive group (PG lsuch as pultyloxycarbonyl (Boc),
benzyloxycarbonyl (Cbz), 9-fl nyIt IEK ),
nitrobenzenesulfenyl (Nps), otyp can be cleaved to obtain a
compound of the formula |, 20wiereiekR4 is hydrogemt The cleavag allyl group is achieved, for
example, by reacting a cdfnpound I' with-R¢' = allyl with an allyktsgpping agent, such as
mercaptobenzoic acid or 1,3-dimethylbarbituric acid, in the presence of catgfﬁf%rquantities of
palladium (0) compounds or pall#flium compounds which are able to forty a palladium(0) compound
under reaction conditions, e.g. palladium dichloride, 25teftékis(triphenylphosphine)palladium(0) or
tris(dibenzylideneacetone)dipalladium(0), advantageeusly in combination with phosphine ligands, e.g.
triarylphosphines, such as triphenylphosphine, ixialk osphines, such as tributylphosphine, and
cycloalkylphosphines, such as tricyclohexylphosphing; and esp@go'?zslly with phosphine chelate ligands,
such as 2,2'-bis(diphenylphosphifigd,1'-bipaphthyl 0£301m-Bis(

Iphefylphosphino)butane, applying
methods knowmwito & sk erson (with regaret to @ N-allyl in-the-presrrae~ofy = 0
mercaptobenzoic acid, see W 24088; with regay i

1,3-dimethylbarbituric acid, see J. Am. Chem. $86,,2001, 12 (28), pp. 6801-6808 and J. Org. Chem.
2002, 67(11) pp. 3718-3723}Vﬁ ternatively, the cleavagg f,N-allyl can also be effected by reacting

35compound I' with R4' being allyl in the presence of rh dﬁ}m compounds, such as

tris(triphér¥ylphosphine)chlororhodium(l), by analogy to the methods described in J. Chem. Soc.,
Perkin Transaétionhkr@rdattie enthiBis-Qrgenic, Bhemistiy: k0925 23hmpt iR089-304 amebgstrahedron
Asymmetry 1987.8@) aisiR38th R3IRIg WVO.2008/ RL683L Bife URR2ARBIORA3SR24 group is
removed by a hygregenationdeaciion inithg RigSencs.ALa SHilphle Reratalyaly sighas Pd on carbon
;feﬁ)dagad'um NGy R LoRABARA BE ABRIERHINE 910U I SRIRIGS IS URUR, I3 e semoved to
15 derivative Vil to yield compound [Va (see, e.g., Tetrahedron 1996, 52, 59). [Va is then
hydrogenated to the corresponding pyrrolidine compound | (R = RA2), Optionally the
moiety Z~ is removed. If the hydrogenation is carried out under chiral conditions, e.g. by
using chiral catalysts, the enantiomerically pure phenyipyrrolidine compounds can be
obtained. Chiral hydrogenation catalysts are well known in the art and are e.g.
20  described in Jerry March, Advanced Organic Chemistry, John Wiley, 3™ edition.

Compounds of the formula |, wherein the moiety R is a radical of the formula RS2 ¢an
be prepared starting from the compound VI according to the method depicted in
scheme 5:

25

Scheme 5:;



5compound I, wherein R4' is hydrogen. Suitable protective groups are known in the art and are, for
example, selected from tert-butoxycarbonyl (Boc), benzyloxycarbonyl (Cbz),
9-fluorenylmethoxycarbonyl (Fmoc), triphenylmethyl (Trt) and nitrobenzenesulfenyl (Nps). A preferred
protective greupisBossIihe protective groups can be removed by known paathegiessgeizas treatment
of the protected amine with an 10acid, e.g. halogen aeid, such as HCI or HBr, formic acid or
trifluoroacetic acid, or by hydrogenation, optionally in the pyesepge of a Pd catalyst. The resulting
compound |, wherein Mqis H, can then be reacted, in a knoWh”manrger, in the sense of an alkylation,
with a compound 4<X. In this compound, R4 is C1-C4-alkyl, 15€8306-cycloalkyl,aryl-Crap-alkyl,
hetaryl- C1-C4-alkyl gr C3-C6-gygloalkyl-Ct-C4-alkyl and X is a ucleophiigally displaceable leaving
group, e.g. halogen !Ii luoKQp ethylsuIfonate'?“ﬁfﬁ;ﬁsulfonate, y ate, alkyl sulfate and the like.

arvisuliow
The reaction condi T are required-forthe alkylation @ disclosed, e.g. in Bioorganic
and Medicinal Chemistry~lagt. 2002, 12(7), ppas2443- 202446 and alss2002, 12(5), pp. 1917-1919.
The alkylation é8n-also be aghieved, in the sense of a redlickive aminationpby reacting the compound
|, wherein R" = H, with g/guitable ketone or aldehyde in the presepige of a reducing agent, e.g. in the
presence of a borohydride such as sodium borohydride, 25sodium cyanoborohydride or sodium
triacetoxyborohydride. The skilled person is familiar with the reaction conditions which are required for
a reductive aminativeme 3. thomBidesgahic. &idWedidinal Shiemistryd ésfir200Rrd2(B)e pps 795-798
and 12(7) pp. 126%1PZ3n8hingaseRdifsbydrogen, dhe soppetid heamalse. bersastatbwith an acyl
halide to obtaimnaceenmgabrerehibe fprmuladkwheiainiRé édeahon G +balkiysarbonyl. The carbonyl
group in these HndsGa0 hereducedihdiborage:to abtain. compaunds afithe general formula
| wherein R ivciieGa-alitln DR SRBODNLAIOHP 230 21R0.RE[Epdled WD 3 JuanAYRg sgent to obtain
a compound | rein h41'fs 35 11%-d| W;oal Y %Ia ilon and reduction %an € achieved by standard
methods, which are BISLUbSEB T e NiarhI K SR Ea SRy R B eMRLA% P2 wiley & Sons,
New York 1985),F‘Eﬁ§‘?td'and 373 (acylation) and p. 1099 f. and in the literature cited in this publication
(with regdfll to acylation, see also Synth. Commun. 1986, 16, p. 267, and with regard to reduction, see
also J. Heterodyein@iveds. of ¥¥0iot6 . |1 5RB)cidOhaV@i2Q08/4 2683LRCTIEPRE0BIKB338: 25 quinoline
compounds of teefeparatesthtiy@rtcansitanmeialCatalyzeingrosseaupling with:eberesesempound
llla and subseguent hydrogenation and deprotection, as depicted in scheme 2: 5Scheme 2: PG N, /
(CH)p A #(R6)q B(01-4)2 (111b) | (F2 = R4 or RB, R4=HiI

15 Scheme B:

R4
N
i RS/ b
N DMF N HNR3RA
e ] R ———
. base ] reduction (R
R X—Ar Rn X—Ar " X=Ar

0y (1% {f

in scheme 6, the variables R?, R4, Ra, Rb, X, Ar, m and n are as defined herein. Hal' is

bromine or iodine. According to scheme 6, the 8-halo-quinoline compound H is reacted
20 with DMF and appropriate base such Buli or NaH in a aprotic solvent solvent such as

THF or DMF fo give the formy! compound IX. Compound IX is then subjected to a

reductive amination with amine HNR3R? to give the desired amino methyl quinoline

compound. Reductive amination is usually performed in the presence of a suitable

base (e.g. Na:COs) and reduction can be achieved by a variety of chemical reduction
25  or catalytic hydrogenation techniques familiar to those skilled in the art.



In scheme 2, the variables R6, A, p, g, Ra, IR', X, Ar, m and n are as defined herein. PG 10is suitable
N-protecting group, e.g. BOC, and Hal and Hal are Br or I. The 8-quinoline compound Il is reacted
under conditions of Suzuki coupling reaction with a boronic acid Illb in the presence of a palladium
catalyst to giv@awempeeaind IV intermediate. Compound IV can then be raduceebuzdessonditions of
catalytic hydrogenation to give the compound V. If theghydrogenation is carried out under chiral
conditons, ?-9CQYn%é&%@%ﬁﬁg%&%w%%%‘%@1%‘139??ﬁé%l%_B%Lﬁrg&?eb!'g%%'éd#&%d%qmbo“d”9'5
can be obtaineg. C re well known in the art and are e.g. described in
Jerry March, Ag&%&%?j%ﬂ%%%?%%ﬁ%ﬁ@%ﬁ%mI\gﬁ%r%p;ec 6|3t(|50irr} S %ep?é%zént on the choice of
protecting groyp EG, tr}_e free amino compound | (R4 = H) can be obtained by subsequent
deprotection (e.é. TEA for BOC). 20 Compounds of the formula I, wherein the moiety F2 is a radical of
the formulé R42 can be prepared according to the method depicted in scheme 3: Scheme 3: WO

2008/116831PCT/ER2008/053387 26 Si(CH3)3"Pd" VI +RI 0-CH3 In scheme 3, the @ffables R6,
g, Ra, Rb, X, Ar, m and n are 43 Hefined herein.|Z is a srfflibal SNR3 with R being G|-G4-alkyl. R4a

has one of the mea 03R4 diffeiésit'from r Oits Cle&vable Ajifddg;@.g. be al'is Bror .
Key step is a [3+2]ldipolar cycloaddition of a Ron-stahilized azomethine ylid te/a kenylquinoline
derivative VI toggigld Compound V. This prgepdure is generally described®)J. Org. em,]1987, 52,

U
235. The precursor of the yIiH?lfhe amine VII,is comme%:ially available or can be 10synthesized from
NH2(PG), (CH3)3SiCH2Cland HCHO in the presgnge of methanol. The 8-alkeny|yquinoline compound
(V1) can be synthesized e.g. by a Stille coupling of an 8-halogeno quinoline Il, e.g. iodo, with the
corresponding alkenyl tributyl stannate, such as vinyl or isobutenyl tributyl stannate, in the presence of
an appropriatel Pechsneadplivgreatalgstielyy. tétrakistriphienylphospHinedpaliadiuna{@n(sEel e.g.
Tetrahedron, 2803yr569(34 yr GatmaRUBQroVMMadhiGhemvid 29, A(bdrd65)o Byhehaosingaspecial
Stille isomer (e1chaaizuRioliansciapbutanyldibutyb stanRatelihr-earEesRRNHING fisa on tamgalkyl phenyl
pyrrolidine Canowemmmdaﬁ%@%%%e?Q&U@F@@H}fﬁ% Hﬂ&v&_@!ﬁ&%@lﬁ&}fﬂ@ﬁ%ﬂ%ﬂ%ﬂ%ﬂ) can be

prepared by a Wi fig reac iR/n h rrespondi -formylqui derivati ith a Wittig reagent
such as PPh3:OCr: %% %Tq-l,e h ﬂ?eg@?a e %%éﬁg%rg%ng%itgorpgggﬁgr% 5?%%& known in the

art and are, e.@.u gigd Fggstgﬁ ri‘n%é( ValEy X .ﬂ\%%@&/ B@Qﬂié%ﬂ%ﬁ%ﬁfﬁ%ﬁ'\‘/\?ﬂ@ﬁdffﬂ"g‘?iition, page

845 ff. 25 - or 4-substituted quinoline. This reaction sequence can also be accomplished earlier
15 inthe synthetic route prior to the introduction of the 8-alkyl amino substituent.
Compound X can be prepared by a rearrangement of the chemical transformations
outlined in Schemes 1 to 6 in a manner well known to a person skilled in the art.

Compounds of the formula |, wherein X is C(=0) may also be prepared starting from 3-
20 or4-haloguinoline compounds of the formula X as depicted in scheme 7:

Scheme 8:
R (R R R 1 (R)

n

N M-R' N Ar-C(=0O)-L

(R (R) Ar

(Ra) m M

m Hal'
(X) %9 )

25  inscheme 8, the variables R, R&, R, Ar, m and n are as defined herein. Hal' is bromine
or iodine. R'is alkyl. M is lithium or Mg-Hal. L is a suitable leaving group, e.g. halogen
{aroyl halide), C-alkyl (aroy! ester) or a Weinreb amide residue. According to scheme 8,
a 3- or 4-haloguinoline compound X is treated with an alkyl metal compound M-R such
as Buli or MeMgBr in an aprotic ether solvent such as diethylether, methyl-tert.-

30 butylether, THF or dioxane to give an intermediate metallated compound Xi.



WO 2008/i 6831PCT/EP2008/053387 27 benzyl, which can be removed by catalytic hydrogenation to
give the compound | with R = RA2 and R4 =H.  Compounds of the formula I, wherein the moiety R
is a radical of the formula RA2 can 5also be prepared according to the method depicted in scheme 4:
Scheme 4. w2808V#4B31 10 In scheme 4, the variables Ra, IR’, X, Ar, mEHEPHs/8338fined herein.
Zx is hydrogen, CI-C4-alkyl or SiR3 with R being Cl-&a-alkyl. R44 has one of the meanings of R4
different from ki QhjsGHRBVADIG ST QUBCE:EH REATYLyENGHAHS Bhigible KRY)ISiBR oantB+2] dipolar
cycloaddition of a-nog %@y&@%@mﬁée'@eoyuﬁs%efn&ee'wmwwnﬂwem&mg@qq Nl to yield
compound IVa Seel’s f%F? etrahe%r%ne ne n %b ihgta roﬂg rlo\ﬂoﬁ %JC (.I)n Op@}gespondlng
55 h Vi 9fthe o‘rogenatlon is carried

pyrrolidine compoun ptiona Iy t |ety X IS remove

out under chirdl 2EXGHTEAR SH35 % Using chiral catalysts, the enantiomerically pure phenylpyrrolidine
compounds can be obtained. Chiral hydrogenation catalysts are well known in the art and are e.g.
20described infJerbyt®laschonigy apced.0rg aniboRBmistHyaGotinwi ey @wdliide oCBspounds of the
formula |, wherein themuiety Rismingdicaluihthedonuta Re2geait sgriiteparadistartmgdiom the
compound VI aeeensling teethenrsatbechdepiate dCisngehemne B 125r&eheme whea X is S(0),

2008/ 116831P&I/@3&99§/9§§§83@‘%n9 from 8-nitrocquinoline compounds of the formula Xl as
10 depicted in scheme 9.

Scheme ©:

N02 Rb N02 (Rb)
f \ R, N ARSO)N
o
(R (R, | SSAr

(XI1) (XH) (XIV)
15

NH2 (Rb)n N (Rb)n
SN
v — L
(R") _
|

(XV) (Il X = 80,)

Commercially available nitroquinolines such as Xil can be converied to the 3-iodo
derivatives Xlil by treatment with an iodinating reagent such as N-iodosuccinimide in a
20  solvent such as acetic acid to yield the 3- or 4-iodoguinoline compound Xl The 3- and
4-isomers can be separated al this stage or a later stage. Compound Xl is then
reacted with an alkali metal sait of a sulfinic acid Ar-S{O)OH, e.g. the sodium salt
Ar-8(0)2Na, in the presence of a copper (1) salt such as Cu (i) triflate in a polar solvent
such as N,N-dimethyl acetamide (DMA) or DMF. Reduction of the nitro group of XIV
25  gives the amino compound XV. Reduction can be achieved by a variety methods,
including reduction with "non-hydrogen” reducing agent such as SnCl; or by catalytic
hydrogenation techniques familiar to those skilled in the art. The amino group of XV is
then converted to the iodo group by a Sandmeyer reaction using a nitrosonium source
(2.g. NaNOy, n-BuNO3} and a iodide (e.g. Cul or n-BusNI) in a suitable solvent such
30  water or CHzCN.



In scheme 5, the variables R6, g, Ra, Rb, X, Ar, m and n are as defined herein. R4b has one of the
meanings of R4 different from H or is N-protecting group, e.g. benzyl or Boc. 5According to scheme 5,
the 8-alkenyl-quinoline compound VI is treated with an appropriate amine HNR3R46 in the presence of
a strong baswguetsnisenyl lithium (BuLi) or sodium hydride in an aprotic prfarssebssntsisch as
tetrahydrofuran (THF) or N,N-dimethyl formamide (DMF) to give after workup the desired Michael
addition produgihn A8 Fempangs-afithaformula I, wherein the moiety R is a radical of the formula Rct
can be prepared starting from the compound Il according to the method depicted in scheme 6:
15Scheme 6: (IX)(1) In scheme 6, the vagigbles R3, R4, Ra, Rb, X, Ar, m and n are as defined herein.
Hal is bromine or iodine. According to scheme 6, the 8-halo-quinoline compound Il is reacted 20with
DMF and appropriate base such BuLi or N%(HHQ)Q aprotic solvent@%}(’ent such as THF or DMF to give
the formyl compound 1X. Compound I‘X@‘th)&n jected to a reductive amination with amine HNR3R4
to give the desired amino methyl quinoling”compotind. Reductive amination is usually performed in the
presence of a suitable base (e.g. Nachz3) and reduction can be achieved by a variety of chemical
reduction 25or catalytic hydrogenation techniques familiar to those skilled in the art. WO
2008/116831PCT/EP2008/053387 29. Compou of the formula |, wherei is CH2 may also be
orepared tarth R 3 I A T R Er b P a HSRILIEt i ateme 7.
Scheme 7: 5 (XYERH T CEHEARRICT SREYARAHRRGFEIRASHE™Rr ' h and n are as defined herein. Hal
and Hal' are bromine or iodine. R is alkyl. M is lithium or Mg-Hal. According to scheme 7, a 3- or
104-haloquinoftreseoenfibund Xis treated with an alkyl metal compound M-R such as BuLi or MeMgBr
in an aprotic ether solvent such as diethylether, methyl-terL-butylether, THF or dioxan to give an
intermediate n@géu‘uauap((i@mkapound XIl. Compoun (2J(I is then subjected to an alkylation with a suitable
arylmethyl halide ArCH2Hal to give the desired 3+ Or 4-substituted quinoline. This reaction sequence
can also be accom[}li@hgg rlier 15in the syntr}éﬂe(@gt)e prior to the introduction of the 8-alkyl amino
substituent. Compound ﬁsbe prepared bya rear. ar‘?g"%ment*oﬁhE'chemNﬂﬁl transformations
outlined in Scheme\s}@ 6 (R & manner well knoyrto dPegson skilled in the art. Compounds of
the formula 1, wherei% is C(=0) may also be pr%ﬁtred starting from 3- 20o0r 4-haloquinoline
compoungs of the formula XX&$)depicted in scheme 7: Sghame 8:

Starting from a benzhydryl compound XV, e.g. 1-benzhydryl-azetidin-3-ol compound, a
Pd-mediated deprotection is performed to vield the free amine (Tetrahedron 2002, 58,
89865-9870), Then, a proiective group PG is infroduced {e.q. carbamaie formation if PG
16  is BOC) to yield compound XVIL. Subsequent halogenation generates the iodine
compound {itb that is susceptible to undergo Zn insertion {Tetrahedron 1987, 43, 2203-
2212; J. Org. Chem. 1988, 53, 2390-2392). The thus obtainable organozinc compound
can be used in synthetic routes as outlined above in scheme 1. The synthesis of
azetidin-3-ol compounds has for instance been described in J. Med. Chem. 1994, 37,
20 4195-4210 or Helvetica Chimica Acta 1995, 78, 1238-1246.

If not indicated otherwise, the above-described reactions are generally carried outin a
solvent at temperatures between room temperature and the boiling temperature of the
solvent employed. Alternatively, the activation energy which is required for the reaction
25  can be introduced into the reaction mixture using microwaves, something which has
proved to be of value, in particular, in the case of the reactions catalyzed by fransition
metals {with regard 1o reactions using microwaves, see Tetrahedron 2001, 57, p. 8169
ff. p. 9225 ff. and also, in a general manner, "Microwaves in Organic Synthesis”, André
Loupy (Ed.), Wiley-VCH 2002.
30
The acid addilion salts of compounds | are prepared in a cusiomary manner by mixing
the free base with a corresponding acid, where appropriate in solution in an organic



25In scheme 8, the variables R, Ra, Rb, Ar, m and n are as defined herein. Hal' is bromine or iodine.
R'is alkyl. M is lithium or Mg-Hal. L is a suitable leaving group, e.g. halogen (aroyl halide), O-alkyl
(aroyl ester) or a Weinreb amide residue. According to scheme 8, a 3- or 4-haloquinoline compound X
is treated with@metkybgretal compound M-R such as BuLi or MeMgBr in anaprotieethet’solvent such
as diethylether, methyl-tert.- 30butylether, THF or diBXane to give an intermediate metallated

compound X, URAURULGE BT ROSRARSIRN T CAmRouil s Uesrspected to o
acylation with 3 SUIRRIS,AIGK. CAMAOUG ﬁ% iage s desied. dﬂg@gg%&% 4 quinoline.

This reaction sequence can a <0 be acco r in the synthetic rou tot e introduction
of the 8-alkyl amlﬁ?)esﬁ SHitret ?@T@%Or@ Aalogu ol n%ﬁgoarﬁ] oundag'ot thé Fo %ire commercially
available or th&)edisHe ﬁf@ﬁéﬁe‘ﬁieﬁ@éo%ﬁiﬁ% %ﬁ?fé"’f@bﬁ’ﬁ §les of organic syntheS|s which are well
known to & person skilled in the art. Compounds of the formula I, wherein X is S(0)2 can be prepared
e.g. starting froreSsaitragehofitie compaunts @ﬁthé—fé?mataamura@dr@demmmmﬁ@me 9. Scheme
9: Commercialhyaviailableiniireg uisotnes:cuchas X ooan, hecdmeredde dhendiado.terivatives XlII by
treatment with an iodinating reagent such as N-iodosuccinimide in a 20solvent such as acetic acid to

yield the 3- or 4ﬂ9@8&5m5§%9wgn%5 il %h@ %&eﬁ%@ﬁ%&%@@é@%@%ﬂik s stage or
a later stag 0 metal salt of a sulfini (O)OH, e.g
the sodium sal?&m%

8 %\E{l%e?% O?%sence %? ac 92}) aﬂpgﬁ(?lés S CU P%rﬁﬁﬁe in a polar solvent
such as N,N-dif¥&H 8é?am8é ﬁg rﬁfﬁ?—teﬁ cli of‘twg%rf}r%e ‘i% B RIP2EERIES the
amino compourd XN sREd RO 88 Beedeftelan B %ﬁ@tw ﬂ%ﬁ?‘yﬁéfﬁﬁﬁa%a@%n with
"non-hydrogen@rrdda st calisf Sicrihes Stl2 I6e siselaeanrnhydiidd&hbtion techirigus femiliar to
those skilled inutke artefdeamimingreupief XVdiddhenico iatiegdiritied du6-giaupdepiarSandmeyer
reaction ysing a nitrosonium source (e.g. Na NO2, n-BuNO2) and a iodide (e.g. Cul or n-Bu4Nl) in a
suitable solvent g3 ALEE SR GHIENT MR RA084H693 LRCIHR15A008/08338 Tigh&ompounds of
the formula 11, s 1,No/ AGHEPSI IR GLLIAL S BaEIc s comppups oL Df: Jamula 1110,

wherein p is 0 and A is CH2 can be prep ared ¥tth gaction sequence d%p Fted in cheme 10.
drenerglc recep Ors, musc TIHC recep ors sfaminé recepliors, oplate recepiors,

particular dopamine Ds, ts-adrenargic and histamine Hy receptors, give rise io fewer
20  side-effects than other, less selective 5-HTs ligands.

For instance the 5-HTs/D,, 5-HTé/as-adrenergic or 5-HTe/Mselectivities of the

compounds according to the present invention, i.e. the ratios K{D2)/Ki(5-HT¢),

Ki{ai-adrenergic)/Ki(5-HTs) or KM )/Ki{5-HTs) of the receptor binding constants, is as a
25 rule atleast 25, preferably at least 50, even better at least 100.

The displacement of PHISCH23390 or [*3l]spiperone can be used, for example, for
carrying out receptor binding studies on D4, B2 and D4 recepfors.

30  Furthermore the compounds of formula | because of their structural features are
susceptible to display an enhanced brain penetration than other known 5-HTs receptor
ligands.

Because of their binding profile, the compounds can be used for treating diseases

35  which respond to 5-HTs recepior igands {or which are susceptible to treatment with a
5-HTs receptor ligand), L.e. they are effective for treating those medical disordars or
diseases in which exerting an influence on (modulating} the 5-HTs receptors leads to
an improvement in the clinical picture or fo the disease being cured. Examples of these
diseases are disorders or diseases of the central nervous system.

40
Disorders or diseases of the central nervous system are undersiood as meaning
disorders which affect the spinal cord and, in particular, the brain. Within the meaning



Scheme 10. C6H5,..C6H5 N, / (OH)p A--k(R6)21 OH(XVI) Starting from a benzhydryl compound XVI,
e.g. 1-benzhydryl-azetidin-3-ol compound, a Pd-mediated deprotection is performed to yield the free
amine (Tetrahedron 2002, 58, 9865-9870), Then, a protective group PG is introduced (e.g. carbamate
formation if RBL5Is/BE®) to yield compound XVII. Subsequent halogenation/genesatassthe iodine
compound lllb that is susceptible to undergo Zn insegton (Tetrahedron 1987, 43, 2203- 2212; J. Org.

Chem. 1988, 53 £39Q:238R) IhRthusihiriralle.RI9ARRANG COMPOYRY, CARRELRRA N synthetic

routes as outlined V. me l. T Is of.azetidin-3-0l compounds has for instance been
described in J.nal(\aﬁ’é“‘ie %ﬁ%@%‘éé‘g%a %i“%é%%}%ﬁ%ﬁ %Wrafﬁ%?\?e?irc%}%ﬁ?nrﬁc%rpfgtgc 9Gb, 78, 1238-1246. If
not indicated ofRapwise. the aBove disBeY RERIIdHS 3@%%‘/6%?51[9%%%@8 BAT AL Yivent at
temperatures bEtWe &P EEIN IR nfaiey sRifRGIempeiskifg SMEedambddadmployed.
Alternatively, tHésatdriation arerglawhioreisdegiredrditions rbitisa psebideintradaced into the
reaction mixturergsiatipmicrisaves psametiting winichi hasgutoveatodbeoforatiredmparticular, in the

case of the reagtinnss;atalygetddy-tanBitio oametale: (withragaschipdeaotians msingignicrowaves, see
Tetrahedron 2001, 57, p. 9199 ff. p. 9225 ff. and also, in a general manner, "Microwaves in Organic

Synthesis”, Ange, L (S ileysY EL 23078 3002 90R/ SRR GT ArPAQ0R(0338 7 32
solvent, f%exadg Irgealgsc% 0 |trrge anléagver alccol‘ilotlbsuc];%a% rﬂclathanol,t eth[%nol.or propanol, an ether,
such as diethyl ether, met Cg %?tgsr?-%ug/?gtﬂlgr or duggpro% "etﬁerﬁcg %Ebné?ysiﬂgﬁ 454 Qf%\'f‘?e or methyl

ethyl ketone, afl/SLEF LlFel 48 Bt CELET AT RTAR SORLRSHHESREN'AS InkRtHEdahereof with water. 5
The compound?&FtRBI &G Caifn Bies & 5t PeedpRiphesislyarisGting phri sewiivac activity, or
a 5-HT6 receptorantarisnidenieiudifiglidiserderdyonistitivitydTitec prpotaitisdbfdoierala | according
to the present iswangoschiaveheesisnprisiaghyuhigtodQafinityifos eHEG veteptarsphifzeibigh affinity of the
compoungs acemeding testhesievenlien fph-th, recapipssisdrfiacies donvenkilvisnit receptor
binding constanisildsrsEskalden) QRS pulkiashihaga0 M {ameltl) telerabli.gf less than 10
nM and. in particulalal iEsR AR R M. R0R diSRIACRMARNGHH: SR &?sro%;

aéngledhba% used in
receptor binding studies fgmetermln n%bin ing.affinities to T6 receptor Ifthermore the
7 R G eotiee

compounds of ormuia T are%?&hﬁycs?e %ctﬁ?e _ {‘r%aééjbst%rlg ﬁr%\%lécsp'v?/ iéﬂ?g@c %‘@E of their low affinity
for other receptf&SIBR: §5H S mTRT RGP S AdRErgR FEeRptUrE Fhakekrisieaiptors, histamine
receptors?Opidtéde Eapiers i nadidlirieacpiamaieh ot ridienatiie agdidimstanimdesibeceptors, give
rise to fewer 20side effects than other, less selective 5-HT6 ligands. For instance the 5-HT6/02,
5-HT6/al-adrefiesgicdintibriti@Hdds dietiisdiegaidhe campeud desodordingiethe:psegent invention,
i.e. the ratios Kek¥a) ke {Tyth6 hitds oradienetgisl KIS T8, QU (REIpHsiH{RaELLAL A the receptor
binding constapieis@s M amie MleasidRnririrally atheast RRcR¥eR BEMeIAFRRLL 0.
25  control disorders not elsewhere classifiad). Examples of addictive substances are;
opioids (e.g. morphine, heroin and codeine), cocaine; nicotine; alcohal; substances
which interact with the GABA chloride channel complex, sedatives, hypnotics and
tranquilizers, for example benzodiazepines; LSD; cannabinoids; psychomotor
stimulants, such as 3,4-methylenedioxy-N-methylamphetamine (scstasyy);
30  amphetamine and amphetamine-like substances such as methyiphenidate and other
stimutants including caffeine. Addictive substances which come particutarly into
consideration are opioids, cocaine, amphetamine or amphsaiamine-iike substances,
nicotine and alcohot.

35 With regard to the treatment of addiction diseases, particular preference is given to
those compounds according to the invention of the formula | which themselves do not
possess any psychotropic effect. This can also be observed in a test using rats, which,
after having been administered compounds which can be used in accordance with the
invention, reduce their self administration of psychotropic substances, for example

40  cocaine.



The displacement of PHISCH23390 or [1251]spiperone can be used, for example, for carrying out
receptor binding studies on Di, 02 and 04 receptors. 30Furthermore the compounds of formula |
because of their structural features are susceptible to display an enhanced brain penetration than
other known@eHII@ M eggator ligands. Because of their binding profile, the eompensnsgisseaat be used for
treating diseases 35which respond to 5-HT6 receptdidigands (or which are susceptible to treatment

with a 5-HT6 receptanlidandbiis-dhspserifertive for Lepingihoss &%@aéc%lﬁemgefé @ diseases in
which exertmglﬁvrbmr HEnCe aRdmaguialing) e ad Ll scepiatsdeans o an impigyament in the
clinical picture 9 tg he tolggas% EBL%(%A& qfé%?%P es 0 é‘fj se dlseases are disorders or diseases of
the central nervous system 0> Wi ik ¢1y 08/053387 33 of the invention, the term
"disorder” denotes disturbances and/or anomalies which are as a rule regarded as being pathological
conditionsor fUEREHRSHAGVOHTER ERATraliTte ST tRemSaiveiomn the fermenbadiceidsigns, symptoms
and/or malfunctistisuiwvhiteahktthesatdientiascerding4o thentnertdnwitnribadieseditaward individual
5disorders, i.e sapetimalies:dicpathelagical, conditionginy ist aletepossitederarverabianasaatas, which

may be causatiiedinlinikec ies eagheihey stehe-sambiged into patterns, i.e. syndromes, which can be
treated in accordance with the invention. The disorders which can be treated in accordance with the

invention gye iR pagic E‘éé&ﬁ'&?&% r&?e%%thf{ SRR 194 %L%%%'%E%‘n?f ”}] P iTerecenior. They
include cogn|t|¥e dQ/ T %Fions suc bas a én mR}ﬁ nition an earnlrr;k(?;ﬁ\q!n particular
associated with AIRENRPEHIELARE Ch bt O%Tﬁ?ééa SYRRRE B e TP RYFa“Es Gt e impairment,
attention deflc@‘ﬂ?@ﬁ%rﬂ?‘?ﬁ@?éﬁf?vﬁﬁ}%%?@rﬁ&“’B%réﬁﬁdﬁ{lﬁ dioraurEtsIIERF a8 EISophrenia, in
particular cognfveitaTicios  eratailiwik gerinte sararfidie1 Saffbetive tldonsers s agehass idepression,
anxiety and obzgd$givetctrmpuigie disordersishotion or motor disorders such as Parkinson's disease
and epilepsy, migraine, sleep disorders (including disturbances of the Circadian rhythm), feeding
disorders, suctygs anasexRLaARWIRIRcSeHaIBARI RIS gh AisAEets SIHFR agdisitahle Bowl

Syndrome, disgases ASRAHALRD WbNRUIQdeOenera) R%éH%%réérétB‘P'&% sainal RLeQhead trauma and
head injuries, %l#g as hé(drocaerg lus dru addlctlton and ogr% he addlctlon dls{eases include

r ‘{h oveme ned con
psychic disorde

nda b awora?l rhances w € cause hﬁ? chotropic
substances, SL%Hj 35 ﬂg ATAE Lﬂéjof‘?{aﬁ’éadﬂ[%? gﬁ%%‘dg%?%trﬁ@l 88%1”&%.8%{ %@ag&g Quch Fa)ts
addictiondd gdﬁﬁﬁ@t(ﬂ?fbﬁ@gyégﬁ?ﬁWFa@W@ﬁ@f mﬁé%eﬁﬁﬁﬁﬁéﬂﬁ%mﬂ@s of addictive
substances aréNapuskiE (ergparforphineangesiimardvib gt fiecotsaines hivanesledootivisisubstances
which interact ®iith 4he iGaB# cikivite rclsannéteanijjex, dedativesd hyphote caanddsainquilizers, for
example benzediazepines; pSRucannalioaidsibIsy chomotensinedanissuehas,
3,4-methylenedigxycMoumaihviampheraingi@ssiasysFRannbrtamingandaoppgiamine-like
substances sugbasamathuihenidars andteil elrimuARI e uoscallemenadd gty alpstances

which come p%rtlciylar into (ionS|derat|on ar. mlne r amphetamine-like
d\! 1431‘
substances, ni otine and g féo g aép? éetsrgg{]m @aaﬁlc?ﬁ))n iSeases, particular

preference is 98??8’%83@88%%‘8%@ fich ¥5’ ﬁ‘f\ﬁéYﬁW%f'WY(?Fﬁﬂﬁg FHRRA Remselves
do not possesSR{ify: FERIBAGHIC iRt eI b S aRtianra te<tisiiRgneas, which, after
having been adfitifisiesy voRPEInassrtikdioeaibdepsadencucosrdancswidhomhesirsiesad, reduce
their self Admiwistitation aidpsychotropigsshbstangelspédic eyadnpiess and tic disorders, e.g.

Huntington's chorea and Gilles-de-la-Tourette's syndrome, vertigo syndromes, e.g.

peripheral positional, rotational and oscillatory vertigo, melancholia, hysteria,

hypochondria and the like.

35 Within the meaning of the invention, a treatment also includes a preventive treatment
{prophylaxis), in particular as relapse prophylaxis or phase prophylaxis, as well as the
freatment of acute or chroni¢ signs, symptoms and/cr malfunctions. The treatment can
be orientated symptomatically, for example as the suppression of symptoms. It can be
effected over a short period, be orientated over the medium term or can be a long-term

40  treatment, for example within the context of 2 maintenance therapy.



40cocaine. WO 2008/116831PCT/EP2008/053387 34 According to another aspect of the present
invention, the compounds according to the invention are suitable for treating disorders whose causes
can at least partially be attributed to an anomalous activity of 5-HT6 receptors. 5According to another
aspect of thevgreg@rtiiggention, the treatment is directed, in particular, towarigrse/Eissrders which
can be influenced, within the sense of an expedient &%edicinal treatment, by the binding of preferably

exogeneously feiminisieRAPIRANG RAENRESliganis toprat kb Henenings LT hediggases which can
be treated with,fhe, compaunds AGCAIHIRG: E‘ﬂ&ﬁ”%@é‘%ﬁéﬁﬁ f&a%%w@é@ﬁwged by progressive

development, €. fthe,[e})b%vae escrrpCanc:ro s change over ourse éped’ 29,2 rule, the

reatin U OE’"IS ass
severity mcreas)és akd-condion may prS|[)i3y m rg iNtd each other of other conditions may appear
in addition to tﬁB@é%ﬂr‘éﬁ‘aaﬂre‘g%%ﬁpﬁmﬁ &GS fpounds of formula | can be used to treat a large
number offsigns, symptoms and/or malfunctions which are connected with the disorders of the central
nervous systercandliig sertictiier 2theclbbieniemstivne dhecaditonsdThideangignd; pmptoms and/or
malfunctions includelsitr sxabipler adistgrbadatelatitsrsishgs teersalitinrlackaot2 0ingiglhbasmdbility to
meet customapgg@eiabpiersnssasihs damandsmanscbyilites changrs initemparamenblchanges in

individual driveg, sHet Bs/RHRIR oSG SR EShTS- sl inBheed slistiurbanees in the ability to observe
and combine, changes in personality, in particular emotional lability, hallucinations, ego-disturbances,

distractedness, am évaI?nce utlsm dte rso"q\?él%?glo eanc()j falsu% L @&tl(ﬁg 5delusional ideas,
chanting speeéﬁ; HEKBIe ﬁpsﬁort -ste ﬂ 8 o%ct)ureo tru gllm s tremor, poverty

of facial expre%g’ﬁuﬁyﬂmﬁ?éﬁﬁﬁw B%W@Q@i‘dﬁ%orgﬁﬁt@mm?ﬁe% § @ﬁt‘ﬂﬁéﬁ? and
decisiveness, Fﬁﬁ?@\?éﬁéﬁﬂé@%ﬂ’%@iﬁtw%ﬁﬁ|6Pr‘éfﬁ)(?§8p“?‘fé?\$§a§e§gﬁ§ﬁéﬁv%€ﬁ‘fﬁﬁ$§ﬁng, social phobia,
panic disturbaneastaiithdisweabsyeaptonts ivpassdeiption. with dependency, maniform syndromes,
states of @Dexcitation and confusion, dysphoria, dyskinetic syndromes and tic disorders, e.g.
Huntington's chanea #Rd6ilkssAentartateHe s:SYRIQME VRS D SMBQMEss g dpsdipkaral
positional, rotatignabangd ﬂﬁﬂm@m&ﬁﬁeObm@a@h@@ahwg&@ewﬁqp&d% 3Pehdhe like. 35Within
the meaning of %:pe DYERUS0. 3 RERIMERIAISR laohydena piey %&5%5%\%9@9&%@5) in
i

particular as rel aX| e s we atment of acute or chronic
signs, sym tor ﬂ%oe?l%} %’j ?%( %Sn 2% rlgnef mp 6%‘3 icaIIy for example

as the s resi%"i‘gﬁ@?§§rﬂ‘ﬁf@ﬁ§.el?%d?{%@ﬁ§(ﬂ8@‘8vérr%PEH{?SPPﬁé‘ﬁﬁﬂ Bheht&Pover the medium
term or can beligngridprindiotieatdishn roHexEmpié iRl tHRiacsntieres a tRaNnéIad¢etherapy. WO
2008/116831 P& F#P2008/05388 /M85 iTHia sorapvanidsiagoosdingionthekésveinticmsireplisferentially
suitable for treaiing, digapeesscihtier cedftaktieryouscystemesnordiprefdeatiydoeitigiating cognitive
dysfunctions apghiigpartigarsfeittealingieagnilive diyslinedans.assasiated with schizophrenia or with
Alzheimeys disease. According to another aspect of the invention the compounds of formula (1) are

e e 3 el s syl raneely éiazmﬁ.atmchotrop'c

substances, suc asép armace%:Jtlc s narc tics, nlcot| e%] rgg Vg e psychic disorders and
behavioral disttiS5RERE PRI RMEITH ARLRTRNG Cr% o AnGther Aspect Orthe Thvention the compounds

of formula (1) a‘F@%HE%T&?W%&‘R&&%’?@W@%ﬁd dﬂ?ﬁ&%ﬁ"&i.é&?ﬁ@f@f@tﬁ‘éﬁ%f%‘ééﬁy B8 {vell as
diseases relatée tABPety/siehbad @it Bstg ap S asaladnistivion e madsivhtofydiseases,
cancer oBfype Ddimgétasf bodyweight, in the case of parenteral administration, is supplied to an

individual to be freated.

The invention also relates {o the production of pharmaceutical compositions for treating
an individual, preferably a mammal, in particular a human being, productive animal or

35  domestic animal. Thus, the compounds of formula | are customarily adminisiered in the
form of pharmaceutical composifions which comptise a pharmaceutically acceptable
excipient together with at least one compound according to the invention and, where
appropriate, other active compounds. These compositions can, for exampls, be
administered orally, reciailly, transdermally, subcutanecusly, intfravenously,

40  intramuscularly or infranasally.



15 Within the context of the treatment, the use according to the invention of the described compounds
involves a method. In this method, an effective quantity of one or more compounds, as a rule
formulated in accordance with pharmaceutical and veterinary practice, is administered to the individual
to be treated¥prafgrabiysa mammal, in 20particular a human being, produgtiV&EHfighéF&8domestic
animal. Whether such a treatment is indicated, and iBbwhich form it is to take place, depends on the

individual casezapghisubiastinpadisrlasseasmaiidtiagnasioiwhiehitake soifte, gopsigeration signs,
symptoms andlaf, malfunctions wiichare presean Aiewisks ObdeYSIoNagRAIICHIRLSIGSaRYMPLOMS
andior malluncione: A RIELIBMEN, Go4aha (B HIedIsAImenl .Sl elef by (EARS of single or

repeated daily%)&mlnjsﬁ_g , ,erega‘ﬁg({pr,o irlate olgfetherigr ater,naltl %Wlt % r active compounds
or active compItHRELSAESIAING Y 16R8 SE AP ERSE B PSR 5K FFom about 0.1 to
1000 mg/Ky of BOIRAEIGHEAT thevesres st eraicadinnirstration bi'e frei S8R 19550288 mg/kg of
bodyweight, inahedamaiquerisitesalaumipiistt ailomwatsUppltdpts avindiaRial tor Seaiested. The
invention also telates itgethierpposhictidine b ph drfusice utieed rebnmpositibas: footreatihgaadrapdividual,
preferably a manpaalcdnQastic Waviech umanseaiagisproduativenanima) phBRdenesticiagimal. Thus, the
compounds of fQriiiad A e-cusiamanily: ativinkiarec i aifermidhanpazgHtieal. compositions
which co%orise a pharmaceutically acceptable excipient together with at least one compound
according (o th nvention and, whero anpropriate, aiher aciive compounds, These cpmpositons can,
for example, be aam?nlstere% oraﬁy, fec aﬂy, ‘transgerpmaﬂy, Sibelita eousﬁy, Intravenously,

40intramuscul S BRI A IHIE Y B0EIE DEEST P ETIREPE08I8558736 BSEMBles of suitable
pharmaceuticat9BraNithaoiE Sreashia medirar 165 Sl aeasdirer S YtaRuiest @ BRAE in
particular film tabfetsydozenges, sachets, cachets, sugar- coated tablets, capsules, such as hard
gelatin capsules and soft gelatin capsules, suppositories or vaginal medicinal forms, semisolid
medicinal formgusseb asRiBHReMts|Igansehydugrisnpasies alcplagtelis. and@ispdiguid medicinal
forms, such as;solHigss ARSI PG AR MV BB Ui iAns s YaReRsiANsuinagxample

lotions, injectio pIEPAIALANS,an J@%@%Q&m Unoee AL RYRLARS A ardrgpg, Umplanted

release devices can also be used or a m%nlstter{n_ 43 nibitors C{:QE%I{_I}}%IOaH‘)IG i éﬁ»‘i‘é“én“r%ﬂas‘;@ addition, it
is also possibl@ 'i%sﬁgvg ivﬁgésgrrh‘géfo?nn?l‘cargélghg?ess. 5 'h%ﬁggrno%‘ucm e com Qéﬁlpr_ls, the
compountfs acEaRHiAE oL MREHtiSH'dPES Ny PARRE GRANIRATRFPBINE UF RSB excipients.
Excipients can'béresfitbidsrhbetilo eyt aiaenaieivie meiive HEUMERN AL IRAABYs or medium for
the active compigomeehist 5 Siitable exoipidnts crepistedsinafdtisgeriakyerfmihsinabmenagraphs. In
addition, the forratdations canncanyp isephampiceaiticaltycaceeiditalleprasders axdiastemary auxiliary
substances, sughagatidarisaweting agess,albs wbiNg anhsscReoH ing GRS finsaservatives;
antioxidapts; apgiiitantasiphelaindRYsRiRcoatnaaHE RS SEHISIRLRRIAbIzaS;in formers; gel
formers; odor TARKId AGENISHASIR A DRI (R Rragelo s ROvenIPisalubiigers: neutralizing
agents; diffusion acce eratorls; %%)me%wts;r%%%t%par ammonium, gpw;&owe%ﬁéore@yﬂ% Sarg{()jﬁgverfattmg
agents: raw maRSTASto SHATERAS CrRRAMRE LI ViR IRSNE drvhives: spreading auxinaries:

stabilizers; stefﬁéﬁ@?rﬁﬁ?ﬁom%&‘@ %Bf@?é%ﬁa%%@?%@?%‘ﬂﬁfd’&ﬁfﬁ“’é‘r‘%e,’riSEglidants,
disintegrants opwisaingRs propenanes; 8pyneliagentsradpadifites! thitréepsAvlendorf: ECV-
30 Editio-Kantor-Verlag, 1996.

The following examples serve to explain the present invention without limiting its scope.

The compounds were either characterized via *H-NMR in ds-dimethylsulfoxid or

35  d-chloroform on a 400 MHz or 500 MHz NMR instrument (Bruker AVANCE), or by
mass spectrometry, generally recorded via HPLC-MS in a fast gradient on
C18-material (electrospray-ionisation (ESI) mode), or meiting point.

The magnetic nuclear resonance spectral properties (NMR) refer to the chemical shifts

40 (8) expressed in parts per million (ppm). The relative area of the shifts in the "H-NMR
spectrum corresponds to the number of hydrogen atoms for a particular functional type
in the molecule. The nature of the shift, as regards multiplicity, is indicated as



waxes; plasticizers and white mineral oils. A formulation in this regard is based on specialist
knowledge as described, for example, in Fiedler, H.P., Lexikon der Hilfsstoffe fOr Pharmazie,
Kosmetik und angrenzende Gebiete [Encyclopedia of auxiliary substances for pharmacy, cosmetics
and related fretds§ysa0sedition, Aulendorf: ECV- 30Editio-Kantor-Verlag, 1996 5Ph@dsiawing examples
serve to explain the present invention without limitingits scope. The compounds were either
characterized wagldtAMRo i drslimathylsuliandiquBrehlasaiosmon. 8 4R MiZRIE00 MHz NMR
instrument (Br%ﬁéﬁt Q@rtg H}/ %”rﬁét?&&ﬁ{rpgggtmu@%tem’l)ly recorded via HPLC-MS in a fast

gradient on 018-material (electrospray-ionisationi (ESI) mode), or melting point. The magnetic nuclear
resonance spectral properties (NMR) refer to the chemlcal shifts 40(6) expressed in parts per million
(ppm). The rel ATREAEYGPIRERAts in the 1H-NMR spectrum corresponds to the number of hydrogen
atoms for & particular functional type in the molecule. The nature of the shift, as regards multiplicity, is
indicated as W@'2008/ic16831& SMERPGO8/053387 37 singlet (s), broad singlet (s. br.), doublet (d),
broad doublet (d br.), triplet (t), broad triplet (t br.), quartet (q), quintet (quint.) and multiplet (m).
Preparation Exaxmpples5il. Preparation of the compounds EXAMPLE 1

108-(Azetidin-3-yI)-3- (phenylsuIfonyl)quinoline hydrochloride 1.13-Hydroxy-azetidine-1-carboxylic acid

tert-butyl gster ol (4.75 g, 19.84 mmol) in methanol
15 (MeOI—@ilS% %egﬁeﬂ;gas zfg(:(i%ez&l7 %ﬁfﬂﬁnﬁ%%%@éé@é%ml %91 mmol), 10% Pd/C (450 mg) and

Boc20 (di-tert- butyl dicarbonate) (13 g, 59.56 mmol). The resultlng suspension was heated to reflux
under N2 for 1f: "It ﬁa@yﬁfgﬁyc%%%‘aWow??f@q)%ﬁ'\afém%rgwlee%ﬁrered through a short pad of celite

and concentrated. The residue was dissolved in CH2CI2 and washed with water. The organic layer
was dried overTNa2eQks20fitdréehand-bendeninatedinivatabl 4PUrificktioh ofbieinasribenby flash
column chsomategraplsomsilicaget (beptaneidthy Feeetaies EsQAC 3191 raffondedsthedite compound
(330 g, 96 %) @SOVALEHY SISO (MSHBSYH hicBItbmbl 315 BVIsBse MRk LThdVMBI(AGRMHzZ. CDCI3) :
S =143 (5, il Z2(0ek 518 B it DA lm;la@ e ddidh A Rl ek 96,67 Hz
2H), 4.58 ppm (m, 1L1) f.i‘t G 9909@1 te g § ?C%F %%}é“%g tPa%‘é‘ teeFe%O ” of

3-hydroxy-azetidine-1-car é)f(alc a mmo to u 6 ml) was

treated with m‘?&é’?glg‘ B8 B dﬁ%én Oc;g i, 5 wai ”énd 12 (7.36 a,
28.99 mmBlI). 'ﬁﬁ@r?ﬁlﬁf‘lﬁé‘?ﬁﬁgr}t@&i@&%f% fof o 8b1RS r&é\ﬂhﬁetayr "E@ Erature and
subsequently FotreaRaehy 0 e w (esirnssitib AcstamEE B8 (o hefiorexd dwtitle
triphenylphosptnneweas 85destré§ el by atititionstdsodine until 12 coloration persisted in organic layer.
The latter

MS (ESI+) : mfz = 118.1 [M-tBu+H]*; TH-NMR (400 MHz, CDCls) : & = 1.43 (s, 9H), 2.35

25  (d,J = 6.2 Hz, 1H), 3.80 (dd, J = 10.4, 4.4 Hz, 2H), 4.15 (dd, J = 9.6, 6.7 Hz, 2H), 4.58
ppm (m, 1H).

1.2 3-lodo-azefidine-1-carboxylic acid tert-butyl ester

30 A solution of 3-hydroxy-azetidine-1-carboxylic acid tert-butyl ester (3.35 g, 19.34 mmol)
in toluene (2060 mi) was treated with imidazole (3.95 g, 58.01 mmol}, triphenyl-
phosphine (10.14 g, 38.65 mmol) and i» (7.36 g, 28.99 mmol). The mixiure was heaied
at 100°C for 1 h, cooled down 1o room temperaiurs and subsequently poured into a
salurated agueous schution of NaHCOs (30 mi). Excess triphenyiphosphine was

35 desiroyed by addition of iodine until > coioration persisted in organic layer. The latier
was washed with an agueous solution of NaxS:03 (5 % strength), dried over NayS0Oa,
fitered and conceniraied in vacue. Purification of the residue by flash column
chromatography (heptane:EtOAc, 2:1) provides the litle compound (5.19 g, 95 %) as a
light yellow oil.

40
MS (ESI+) : m/z = 227.6 [M-tBu+H]*; TH-NMR (400 MHz, CDCls) : & = 1.44 (s, 9H),
4.29 (dd, J = 10.4, 5.4 Hz, 2H), 4.47 (m, 1H). 4.64 ppm (dd, J = 9.5, 8.0 Hz, 2H).



was washed with an aqueous solution of Na2S203 (5 % strength), dried over Na2S04, filtered and
concentrated in vacuo. Purification of the residue by flash column chromatography (heptane:EtOAc,
2:1) provides the title compound (5.19 g, 95 %) as a light yellow oil. 40 WO
2008/11683MRECTHERZBO8/053387 38 1.3(1-(tert-Butoxycarbonyl)azetidini:yErine(®433r7dide Zn dust
(1.80 g, 27.5 mmol) was vigorously stirred in DMA (B8 ml) under nitrogen and 5the suspension was
heated at 65C. Trimethylsilyl chloride (0.37 g, 3.39 mmol) and 1,2-dibromoethane (0.64 g, 3.39 mmol)
was added and, sfirr Iyt zetidine-1-carboxylic acid tert-butyl
ester (6.00 g, (2111%I2 q&%g%ﬁ?ﬁ%ﬁ%@&éﬁ%@ R?D%& (gj ??\)/d\—/%s then added dropwise to the solution
over a period of 30 min and then the reaction mixture aIIowed to cool to room temperature 10over 16

h. The resulting'38iitioh Wk t58dWIMotRRATPBerESHIBRIHHMAH S ier fiFeettyAnd

3-(3-(phenylsulSnFHraaRinm 82§ heaeaitim 651 Leaip R 6 HoseRiflon’dd. 3.39 mmoi) and

8-iodo-3-(phenygulfonyOefhiaraliiecd@003rme OB waneklgre parkditbgcomttingdtA02003080580) in

DMA (1 ml) wascaddedPded2dppi) Boargedddaaumiel-appf ssied (Hig(diphehydphsiphino)ferrocene)

and Cul (11.6 ment0B Jamalicialoweroby drapwise additianidic(isthbdtmxsmasenyl)azetidin-3-yl)-

o ot UL o L 00, g e
5 % “?6% 9%5’ ItHsem[tb p 2 mye ﬁ%ml‘}l l\/ﬁll%%%)&]ﬁn q

of NaCl. The reaction mixture was trac?e tert u?yl € organic phases
were dried over Na2S04, filtered and concentrated in vacuo. The reS|due was purified by flash
chromatographyo é%ﬁ%‘ trle CBnRPUaNEP (B oge sty aasiciighi yéllew daiems (ESI+) : rink = 425.1
(M+H)+, 370.1 (M-tBu+H). 25 1.5 8-(Azetidin-3-yl)-3-(phenylsulfonyl)quinoline hydrochloride A solution
of tert-butyl 3-(Be(peehyiouliotytidpu i idine8Ayl) dastidineclireaitidkylat€. B4mmg|, @:EBarawiol) in CH2CI2 (3
ml) was treatedwishiinydroskiatcsaeicsEoMrimether, B 3smbrutGand ghensstired at room
temperature fop 16 ﬁnﬁft%pﬁ%qeﬂib%{@ﬁhmwﬁQ%ﬁWrm drwith, OA@@Qd drled in vacuo to

give the title compay 4%1 @)@%gé/\g%% SAlid. M( gﬁ%@% ﬁgg ek M % 1H-NMR (400
24y, 7d§’o“imsf 0 g‘@vf% i ”@aﬂﬁ%ﬁg Sl et L2,
2 40 3- (pheny@ﬁ?ﬁsﬂ -(&5% filh ‘E‘%ﬂ)ﬁﬁiﬁ@ﬁﬁéoﬂ fopiEe for 15 ik e

a saturaied agueous solution of NaCl. The reaction mixture was extracted with tert.-
butyl-methyl-ether (MTBE). The organic phases were dried over Na»SO., filtered and
concentrated in vacuo. The residue was purified by flash chromatography to give the
title compound (54 myg, 25 %) as a light yellow oil.
MS (ESI+) - m/z = 4251 (M+H)*, 370.1 (M-tBu+H)*.
25
1.5 8- {Azetidin-3-yI)-3-(phenylsulfonyhquinoline hydrochloride

A solution of tert-butyl 3-(3-{phenyisulfonyl)quinolin-8-yl)azetidine-1-carboxylate

(54 mg, 0.13 mimol) in CHCIz (3 ml) was freated with hydrochloric acid (1M in ether,
30 0.3 mh at 0°C and then stirred at room temperature for 16 h. After concentration, the

product was washed with EtOAc and dried in vacuo to give the title compound (45 mg,

98 %) as a white solid.

MS (ESI+) : miz = 325.1 (M+H)*; TH-NMR (400 MHz, de-DMSO) : & = 3.32 (m, 1H),
35 3.47 (m, 1H), 4.58 (m, 1H), 5.38 (m, 1H), 5.47 {(m, 1H), 7.72 (m, 2H), 7.80 (m, 1H), 8.16
(m, 3H), 8.42 (m, 2H), 8.73 (s, 3H), 9.92 (s, 1H), 10.38 ppm (s, 1H).

EXAMPLE 2
40
3-{Phenylsulfonyl)-8-(piperidin-4-yhquinoling hydrochloride



WO 2008/116831PCT/EP2008/053387 39 The title compound was prepared in an analogous manner
to that described for preparation example 1. 2.1tert-Butyl
4-(3-(phenylsulfonyl)quinolin-8-yl)piperidine-1-carboxylate 5 Yield : 45 °)/0; MS (ESI+) : m/z = 453.1
(M+1-1)t, 39%:& thstBuasdd). 2.2 3-(Phenylsulfonyl)-8-(piperidin-4-yl)quinolmensrioehicate 10Yield :
62 %; MS (ESI+) : m/z = 353.1 (M+H)+; 1H-NMR (466 MHz, DMSO0) : 8 = 2.00 (m, 4H), 3.09 (m, 2H),
4.58 (m, 1H), 538 618, LhmAT I FEeBd A (R adbiloZ B0 MndH) BAG R Blgky 842 (M, 2H),

8.73 (s, 3H), 9. pé&?;’a%ign’e}%nﬁﬁeppm (s, 1H). 15 EXAMPLE 3
8-(1-Benzylpyrrolidin-3-0-3-(phenylsulfonyOquinoline 3-(Phenylsulfonyl)-8-vinylquinoline (210 mg, 0.71

mmol, prepared accordin% to 20W02007039219) was reacted with benzyl methoxymethyl
trimethylsilylmétiyl SiReN 5y e dsuHandls Hraiararorinsiiting [L/Prirae presence of
trifluoroacétic acid for 20 minutes. The solution was washed with a saturated aqueous solution of
NaHCO3 solutitaiddriédiowds HEGBoM, filteretbandidoriteAtratetMrtacdtjo. The residue was purified by
chromatography (100% dichloromethane) to give the title compound as a 25colourless oil (100 mg, 33

%). MS (ESI+) 2 o/ 332wty 15lph R -40Q MidEa 15 BMRRYaS = 2.22 (m, 1H), 3.00 (m, 1H),
3.22 (m, 1H), 3.35 (m, 1H), 3.60 (m, 1H), 3.75 (m, 2H), 4.00 (m, 1H), 5.26 (d, 1H), 5.72(d, 1H), 7.11

XA ?n(f%*% iRt BN Dl DRI OMELT 8 =000 et
S tiadilysy ﬁ%ﬁ%ﬁ@cﬁé@ﬁ N A ! AEy T 780 o oParee

0
4-(3-(3-(trifluordiheth{f BRetistferivh dlitholinedSyifbiberitfirie- 1 HealBokyrata (et
2008/116PCT/EP2008/053387 40 Yield: 26%; 11-I-NMR (400 MHz, c16-DMSO0) :6 = 1.43 (s, 9H), 1.60
(m, 2H), 1.82 (m, 2H), 2.90 (m, 2H), 4.10 (m, 3H), 7.81 (m, 2H), 5.47 (m, 1H), 7.92 (m, 1H), 8.19 (in,
2H), 8.471fn, 3IRBIBAEBr m, 1H), 9.30 (s, 1H), 9.43 ppm (s, 1H).
54.28-(Piperidin-4-yl)-3-(3-(trifluoromethyl)phenylsulfonyl)quinoline Yield: 98%; MS (ESI+): m/z =

421.1 (M+H)-; 4 1I_é\é%l&‘ngmi@%%wg@s@f&gwggi,Qm-méH), 3.17 (m, 2H), 4.20 (M, 1H), 7.81 (m,

2H), 5.47 (m, 1H), 7.92°(m, 1H), 8.19 (m, 2HY, 8.47 (m, 3H), 8.67 (br m, 1H), 9.30 (s, 1H), 9.43 ppm (s,

1H).
) 3-(Phenyisulfonyl)-8-vinylguinoline (210 mg, 0.71 mmol, prepared according to

20 W0Z2007039219) was reacted with benzyl methoxymethyl trimethyisilyimethyl amine
(253 myg, 1.07 mmaol) in dichleromesthane {2 ml) in the presence of trifluoroacstic acid
for 20 minutes. The solution was washed with a saturaied aqueous solution of NaHCQO;
sclution, dried over MgSO,, fillered and concentrated in vacuc. The residue was
purified by chromatography (100% dichloromethane) to give the fitle compound as a

25  coiourless oil (100 mg, 33 %).

MS (ESI+) : mfz = 429.1 (M+H)"; TH-NMR (400 MHz, de-DMSO) : § = 2.22 (m, 1H),
3.00 (m, 1H), 3.22 (m, 1H), 3.35 (m, 1H), 3.80 (m, 1H), 3.75 (m, 2H), 4.00 (m, 1H}, 5.26
(d, 1H), 5.72 (d, 1H), 7.11 (m, 2H), 7.32 (m, 11H), 7.50 (m, 1H), 7.68 (d, 2H), 7.77 ppm
30 (s, 1H).
EXAMPLE 4

356  8-(Piperidin-4-yl)-3-(3-(trifluoromathyl)phenyisulfonylguinociine

The titte compound was prepared in an analogous manner to that described for
oreparation example 1.

40 4.1 teri-Butyl 4-{3-(3-(trifluorcmethyl) phenyisuifonyl)quinoiin-8-ylpiperidine-1-
carboxylate



EXAMPLE 5 3-(4-Fluorophenylsulfonyl)-8-(piperidin-4-yl)quinoline The title compound was prepared
in an analogous manner to that described for preparation example 1. 5.1tert-Buty!l
4-(3-(4-fluorophenylsulfonyl)quinolin-8-yl)piperidine-1-carboxylate Yield :41 %; MS (ESI+) : m/z =
415.1 (M+H viBuyw#ANdR (400 MHz, d6-DMSO0) : 5 = 1.42 (s, 9H), 1.67(m{ZHR20082¢m82H), 2.90(m,
2H), 4.10 (m, 3H), 7.49(m, 2H), 7.73 (m, 1H), 7.86(m01H), 8.15 (m, 3H), 9.15 (s, 1H), 9.36 ppm (s,
1H). 255.2 3- (%\uozephawwﬁp@m EnteiRgrisinséyipuinating Yieldg6 afﬁ M (ESit): m/z = 371.1

(7'\"4;H()mlgH';W;B?%49% Z Q? PM% ?é’fs( fek')s B ("ﬂq?'ﬁ')@?% P%LhI'Eb é‘%l%“ 1H),
3-(3- Bromopheny %ﬂ’on perldln méh éal' tDtIe(?OmBound was prepared in an

analogous manner to th_at descrlbed for p_reparatlon example 1. o
6.13-(3-BremopHenysUREHTH)-8-10dotilHBME VRS Bb 8y EsB31daTM#iP20081053387 41 MS (ESI+)
: m/z = 473.8, 475.8 (M+H)+; 'H-NMR (400 MHz, d6-DMSO0) : 5 = 7.59 (m, 2H), 7.95 (d, 1H), 8.12 (d,
1H), 8.30 (d, 1Migi8.62 (e, ME)EQIBP (57 HH) 0148/ pn; (s1-UMR BAA tartBltyIMSO) : § = 2.00

4-(3-(3- bromoqheavlﬁlﬂfonyaqwnolim@m{)niﬁﬁmqﬂ,-ganbgmqtﬁ Yield7 . 40 IMS RS, . m/z =
475.0, 477.0 (Mg 3By BNMBH( % US0) ot dr gsﬁa ), 1.67 (m, 2H), 1.82 (m, 2H),
2.90 (m, 2K), 4.10 (m, 3H), 7.62 (t, 1H), 7.86 (d, 89d1H)813(m 3H), 8.30 (s,
1H), 9.18 10(s, 1H), 9.38 ppm (s, 1H) 6 3 3 (3 Bromophenylsulfonyl) -8-(piperidin-4-yl)quinoline

Yield :91 %; MS (ESI+) : m/z = 431.0, 433.0 (M+H)r; 'H-NMR (400 MHz, c16-DMS0) : 158 = 2.02 (m,
4H), 3.10 (m, m&u 2H), 4.16 (m, 1H), 7.60 (t, 1H), 7.79 (m, 2H), 7.90(m, 1H), 8.14 (m, 2H),
8.30 (s, 1H), 9.25(s, 1H), 9.39 ppm (s, 1H). EXAMPLE 7 20

8-(Piperidin-4-g+ 3 (B myeolidintd=yl)shemdddifehyBuyinnbline
7.1tert-Butyl-4-(3-(3-(pyrrolidin-1-yl)phenylsulfonyl)quinolin-8-yl)piperidine-1- carboxylate 25 A solution

of tert-butyl 4-(rStbeamapbanyisuifprydlosinglir8ndinipesidinendr earkexdale,e08mg, 0.19 mmol),
pyrrolidine (405%2—,93%%&%% Na tert.-butanolate (32 mg, 0.34 mmol),
trls(d|benzylldeneacetone)d|pallad|um (0) chloroform adduct (19 mg, 0.019 mmol) and [1,1

1- blnaphthalen 2,2r-diyl yIph ne 3023 mg, 0. mmo 10 mL
tetrahydrofurane (TI—?IEid%/ ‘ﬂg rt%[? ¥L§|“ %o%ghggmohn B3lpBendme” ﬁ'Carngﬂafe

Yieid : 41 %; MS (ESI+) : miz = 415.1 (M+H -tBu)*; TH-NMR (400 MHz, ds-DMSO) : § =
1.42 (s, 9H), 1.67 (m, 2H), 1.82 (m, 2H), 2.90 (m, 2H), 4.10 (m, 3H), 7.49 (m, 2H), 7.73
(m, 1H), 7.86 (m, 1H), 8.15 (m, 3H), 9.15 (s, 1H}, 9.36 ppm (s, TH).

25 B2 3-(4-Fluorophenylsulfonyl}-8-(piperidin-4-yl)quinoline

Yield : 96 %; MS (ESI+) : miz = 371.1 (M+H)"; TH-NMR (400 MHz, de-DMSQ) : § = 2.02
(m, 4H), 3.10 (m, 2H), 3.39 (m, 2H), 4.16 (m, 1H), 7.49 (m, 2H), 7.79 (m, 2H}, 8.16 (m,
3H), 9.15 (s, 1H), 9.34 ppm (s, 1H).

30

EXAMPLE 6

3~(3-Bromophenylsulfonyl}-8-(piperidin-4-yi)guinoline

35
The title compound was prepared in an analogous manner to that described for
preparation example 1.

6.1  3-(3-Bromophenylsulfonyt)-8-icdoquinoiine
40



The cooled solution, after standard agueous workup and chromatography, yielded 60 mg (61 To) of
the BOG-protected product as a yellow solid. MS (ESI+) : m/z = 422.3 (M+H - tBu); 1H-NMR (400
MHz, c16-DMSO0) : 8 = 0.87 (d, 1H), 351.28(m, 2H), 1.48(s, 9H), 1.63(m, 2H), 1.82(m, 2H), 1.98(m,
4H), 2.90 (my2Hestiiesgm, 3H), 6.70 (m, 2H), 7.07 (s, 1H), 7.20 (d, 1H), PSBERIPHNSEFFSB (M, 1H),
7.84 (d, 1H), 8.13 (m, 1H), 9.18 (s, 1H), 9.38 ppm (s41LH).

7.28-(Piperidings Y Bs3+(3-4pyralicin: Leyd) phenyisu fanyleuinsding1400 MRS O) : 5§ = 7.59 (m,
2008/116831P44 5158 008IR38] (2 VIR 83000 M (Bl L (21 MRt (VIR (400

MHz, DMSO) 1B 2.02 (m, 6(m, 2H), 3.27 (m, 4H), 3.40 (m, 2H), 4:22 (m, 1H), 6.80 (d, 1H),
7.09 (s, 2H), 7.22°(d, 1H), 7.40 (m, 1H), 7.80 (m, 2H), 8.14 (m,12H), 8.30 (s, 1H), 9.15 (s, 1H), 59.35
ppm (s, 1H). Il. Biological investigations Displacement of radioligands binding to the following cloned

human redeptérd 10e1t-Prharaicrbatieshasrdsde By annabritc teiafidne drickthfferaiftial

centrifugation Cells from stable clonal cell lines expressing the corresponding receptor (5-HTS5,
cti-adrenergic, departing D2sSqERistamife=HF teceptolsihvete Bashed-Mitk RBS o 15Ca**, Mg**)
and harvested dpHBSowith 0 02%E0TA Thenceliswese gallested by eentrifugatiomat&Q0 g for 10
min. at 4C, waghedwifly FBS anepepiEiyged-(50%0,d0 mins. 45 The)pelieteweie stoged at -80C
until use. gsor ern%raéjgg Srga(gaqg{@_, the thawed cell pellet was resuspended in ice-cold sucrose
buffer (0.12 M sucrose, 10 mM Hepes (pH 7.4), 1 mM Phenylmethylsulfonyl fluoride (PMSF) in DMSO,
5 pg/ml 20Pepstatin-A, 3 mM EDTA, 0.025 % Bacitracin) and homogenized with a Branson Sonifier
W-250 (Settinds® Tiriet 2 SRR SRy - DRipE e ¢BAYEHES to 3 cycles). Cell disruption was
checked with the aid of a microscope. Remaining unbroken cells were pelleted at 1.000 g for 10 min.
at 4C. The suc¥isge it difpérbhtarmirasibibn. dedthifidd) at 60TV S B Wiat dd{Beckman
UltrazentrBugesX 280) (i ha-pedlat 2bnwas)restspengled 4n 8Qrmliieg-télol (T risibuffer (202rM TRIS (pH
7.4), 5 pg/miIPepsiadn A0slimivh PMSE,39 8M EDI A3 by pipetizgdbroughi@ 10 ml serological pipet
and centrifuged for Ih at 4C at 60.000 g. A final resuspension was performed in a small volume of
ice-cold Tris buffer (see above) by pressing through a serological pipet followed by ultrasonic
treatment with % Erzgzgn Sonifier W-250 (Settings: Timer 1; 300utput Control 3; Duty Cycle constant;
1 cycle). Prote tion was determined (BCA-Kit; Pierce) and aliquots stored at -80C or in
liquid nitr%%en for long-term storage. 2. Receptor binding experiments 35 All receptor binding

experiments wer&garidétowli-hiheroptiespondirfipasaVopudfesieagotal volume of 200 pl in the

presence of various concentrations of test compound (10-5 M to 10-9 M, tenfold serial dilution,
duplicate determinationsltyiiae asSaygwele-teymphatetlif filtigtionorspglyeindesimine (PEI 0.1% or
0.3%) presoakeghiRaghkasd
25
A solution of tert-buty! 4-{3-(3-bromophenylsulfonyliquinolin-8-yl)piperidine-1-
carboxylate (100 mg, 0.19 mmol), pyrrolidine (40 mg, 0.564 mmol}, Na tert.-butanolate
(32 mg, 0.34 mmol), tris(dibenzylideneacetone)dipalladium (0} chloroform adduct
{19 mg, 0.019 mmol) and [1,1"-binaphthalenel-2,2-diylbis(diphenylphosphine) (BINAP,
30 23 mg, 0.038 mmol) in 10 mL tetrahydrofurane (THF) was heated at reflux for 2 hours.
The cocled solution, after standard agqueous workup and chromatography, yielded
60 mg (61 %) of the BOC-protected product as a yellow solid.

MS (ESI+) : m/z = 422.3 (M+H - {Bu)*; "H-NMR (400 MHz, ds-DMSO) : & = 0.87 (d, 1H),

35  1.28({m, 2H), 1.48 (s, 9H), 1.83 (m, 2H), 1.82 (m, 2H), 1.98 {m, 4H), 2.90 (m, 2H), 4.10
(m, 3H), 6.70 (m, 2H), 7.07 (s, 1H), 7.20 (d, 1H), 7.38 (m, H}, 7.73 (m, 1H), 7.84 (d,
1H), 8.13 (m, 1H), 9.18 {s, 1H), 9.38 ppm (s, 1H).

7.2  8-(Piperidin-4-yl)-3-(3-(pyrrolidin-1-yljphenyisulfonylquinoline

40
The title compound was prepared in an analogous manner o that described for
preparation example 1.



40Unifilter Plates (GF/C or CF/B) with a Tomtec Machlll U 96well-plate harvester. After the plates had
been dried for 2 h at 55C in a drying chamber scintillation cocktail (BetaPlate Scint; PerkinElmer) was
added. Radioactivity was measured in a Microbeta WO 2008/116831PCT/EP2008/053387 43 Trilux
two hours aftai tlaesadiition of the scintillation mixture. Data derived from RgUiEPSeMt#Ra#IN counting
were analysed by iterative non-linear regression ana¥sis with the use of the Statistical Analysis
System (SAS): a program similar to "LIGAND" as described by Munson and Rodbard (Analytical

Biochemistry 147,,22Q-239461 889)5 @) 543 6 4q6RRILT Rinding @LSWA&EES%%F?H%%@@W expressing

the h-5-HT6 rece | Refer Se C 4 r inRP. 40 medium
supplemented Wit Sgﬂn%lqmﬁgémfﬁg% ’1‘%%‘jJ ’tgl%% §e9 Q} %%@%% %ij ’q'}%;iﬁ %’ embrane
preparation w%*bgr%?rﬁ‘fea@s%@@é%éﬁ’i’n@@cﬁ% éolﬁ%g& 2Rl a(geé aﬁn&; 0 ﬁ%g hM for
[3H]-LSD fLysérfc?AiéEDIEthylamide; Amersham, TRK1038) was determined by means of saturation
binding experiments. On the day of the assay, the membranes were thawed, diluted in assay buffer
(50 mM Tris-HC I3blogM=CaGk2gXidsé ascorbic acid, 10 pM pargyline, pH 15 7.4) to a concentration of
8 pg protein/assay and homogenized by gentle vortexing For inhibition studies, 1nM PH-Lysergic Acid

Diethylamide was,incihatedrinihaqresenegid watieusieansepations phtesteprrgound in assay
buffer. Nop-specific binding was defined with 1 pM methiothepin. The binding reaction was carried out

for 3.5 h at room temperature. During the incubation, the plates wer aken on ate,shaker at 100
20rpm and terr:m naig%%@r?ﬁ r%t{‘i%ﬂq %?%E%%?(Sa% ﬁﬁﬁ?g}cgrg (%”i@/?ﬂg@ﬁe'b 3?8@????%&?5&' qE)ny 2 wash
cycles with ice-cold 50 mM Tris-HCI, 5 mM CaCl2. a) Dopamine D2 receptor binding assay 25HEK293
cells stably exfiebsHatRaip slammhechinre RpISFINEG BF RefSRAIEE RbHveAE NV 1000795) were
cultured in RPMH:6d0engdidgnpaupis émenésdawitie 2 i MES PSrd g3 fstalitalisa i and 1-2 mM
glutaminesThecatemiranengrepasatenmrBefohicd: & dés dileactiin wectionlidciBdbihese
membranes a ket Q2%AM Bl 25 1idedaspinenedRarkinkpasy difecSeienges,(MBXR284) was
determined by /panRsof PAsuAiRnRiRAINgLIXReHRENt=iIQ8he Ar%abiRsasapyrditenmembranes
were thawed, g iﬁg\,\'{@oaéeﬁﬁgeﬁ%ﬁﬁés(?@ N T5isrHGle 120 M NaG R VMGG LE0adnM KCI, 1.5
mM CaCl2, p dTM?@ cor:ﬁ Rﬁpf%l n ?il: é)'%élﬁ]r%el /fﬁs%aéﬁgg dhwgg%ﬁ%gﬁntlg vortexing.
For inhibition sl . )iy [L f]-rl% ospip ro‘.‘aﬁey Perkinelmer ?_l,e ciences, i‘lgzwwas
incubateddn thRepRRERCe DTVARGUS ARG RIGHE HPHE0E 38 BORIETIIN 2B Bl er. Non-specific
binding was défidiEniheEbAaiinepetias: 4 ey rebstiennas ettt 4de ¢ h at room
temperature angdesmideitedbyiitratincoecketkérdhgrifiltet CGRIBOCATH RENIHnesnssaed by 6
wash cycles withitawicessleids%i pagethiienglycal soltdione\WOr-2008/12 683HPETER2608/053387

44 CHO-K1 celipsiahiyigyptessing e aar-adirnemisseaaptoniNedlRejeranee) SeqLesee
NM_033393) were culiipechin RPIM HHAQ_meriisiep emaiiethdth 3% mVs HERIFSe i fetal calf

serum and 1-2 ' [ in section 1.
For these mem ’r@/'lr%es a Ko th§wg?§§ﬁ %@%ﬂ%@?@iﬁ%ﬁ@ﬁf 2 cgiggggs iJNE1823)
was determine??B@'%%goéﬁsaﬁura%grtl NG EX BT EHEE Bt OP the Aikay the membranes
were thawed, oMHBY Rf £8qblieb (B MfF FHIYEICY Biassiay {Br%uggﬁc%%ﬁjﬁﬁgﬁlﬁ% g protein/assay
and homogenifd@wgdgendiarsrisdeg s inilibrBratanaeniver W I8 kiepinggodire(PerkinElmer Life
Sciences3;INE T2 Wasirduib Stetd Gy thecpretenice ofckvErideis cormsaieitionsdfasmionipound in

assay buffer. Npaspecifiedinding aligsots stored at -80°C or in liquid nitrogen for long-term
storage.

2. Receptor binding experiments

35
All receptor binding experiments were carried out in the corresponding assay buffer in
a total volume of 200 pl in the presence of various concentrations of test compound
(105 M 1o 109 M, tenfold serial dilution, duplicate determinations). The assays were
terminated by filtration on palyethylenimine (PEL 0.1% or 0.3%) presoaked Packard

40  Unifilter Plates (GF/C or GF/B) with a Tomtec Machlll U 96well-plate harvester. After
the plates had been dried for 2 h at 55°C in a drying chamber scintillation cocktail
(BetaPlate Scint; PerkinElmer) was added. Radioactivity was measured in a Microbeta



defined with 1 pM phentolamine. The binding reaction was carried out for 1 h at room temperature and
terminated by filtration on Packard Unifilter GF/C (0.1% PEI) plates, followed by 3 wash cycles with
ice-cold assay buffer. 15c) HI receptor binding assay CHO-K1 cells stably expressing the histamine H1
receptor (Euvosceregmi&3t390-C, NCBI Reference Sequence NM 000861 poveterouitisdsin RPMI1640
medium supplemented with 25 mM HEPES, 10 % fetal calf serum and 1-2 mM glutamine. The
20membrane prepAREGRWaaReHY MAMKiBS danerivedinsacHLL. TRiIRsSMemRRNAS a Ko of 0.83

nM for [3H]- pr&ﬂWﬁQﬁo?P%&W\ﬁé’ﬂ%? %Iﬁa%% ﬁer’éﬁ;ﬁ%@i}ﬁé‘éﬁ?&éﬁé@lgﬁg Q‘se?yﬂﬁ ff;saturation

binding experlment m ranes were t hawe E}ed In assay buffer

(50 mMm NaZHﬁiﬁ %B %ﬁﬂiﬁ—?%i y&:ﬁ %Vi{é% co eﬁfogtram S' proteln dassa and
ot o Mo Sk S e S DRl ey A OBl or Lite

Sciences, NET594) was incubated in the presence of various concentrations of test compound in
assay buffer. NoR-specHtebiridingingssdefined with 1 pM pyrilamine. The binding reaction was carried
out for 50 minutes at room temperature and terminated by filtration on Packard Unifilter GF/C (0.3%

PEI) plates, follgwed by-Rvashheugrswiticenoldrassapiiiec 8G3BatadAnalyrisdate derived
from liquid scinjillatien caunting wens ebalyzed #agdtsmygpmhm.fﬁ@n@mm% yyith the use
of the St%t@stw@émawga&x%m «% X @5{59 gjﬁémﬂﬂn@ Jé%'t\‘?ﬁé a7 ?:9%9 By Munson

d Rodbard (A B it tof I
ggscrlgedagy I(:dee%%ng?: (,&nsglC tigﬂ)ghe?n T@?éﬂ I mgf’ ??5 %ﬁv {& ngéotr-:-r:;g:sed as

geometrical mE&K P eRastorS MR 2 Tow %‘Ff1r§)i?§¢')f&f3ﬂ1@e§§§f‘E@ﬁﬁ%ﬂ?ﬁ”ﬁ/ﬁ%?@tﬂﬁ%ﬁﬁibhest tested
compound cor@éﬁﬁat@éﬁ%ﬁﬁbﬁé&éé&@tﬁéﬁ ddos erspedindradiorgand bindmyedoiviedies were
determined acessding tetieleqiatitn-t3 Chen) Catd PeusSefégBidehen. RAavhpaaly k@7 8H22,
2099-2108) and expresseckas:geates {nppr (rin/ W PORBHALLeERNRET iy H2008(0%338 ¢ Hor The results
of the receptorimsting stuias e PRMESSAHSIECRRIDINingsansants: b FR5MHD2),
Ki(aradrenergig) gk ddhdeFaSRESIKE A ARSCHAG feLs) %&%fpﬁ?o@ggegw&&m; L SInthese

tests, the com%gkl/l dds V{;} cordi %é &% mve%g hlblrt \é% \%%9 %ﬁlr% es ,[f%rtQ%g, 6receptor (K<
250 nM or< 50 0 ermore those compounds Blnglselectlvely

ur
to the 5-HT6 ré%[é‘BﬁS?t[ﬁg olf‘HB% ’ﬂ?q'f ’gﬁ‘lm REYIRA'ESS, %%Q&raﬁ@% eHi%ceptors.
These corfipodRASELHHIT IRGE LRt @"P@r"f’hg ?ﬁﬁa’é}rgﬂf@?‘f’é@ﬂ%ﬁ%ﬁ?g ©3Kiokovsg nM or >
1000 nM and Toféeta@heycied oo aaivnidBResUisstdE e réEeptde-binding studies on the human
5-HT6 receptor are compiled in table B. In table B (+) in each case indicates a K,-value of > 1 p M,
(++) in each caseindicate Dadevptoeafdf=884y 1 pM and (+++) in each case indicates a K-value of
15< 100 nM. Table B. Example Ki (human 5-HT6) +++ 2
25  HEK293 cells stably expressing the dopamine D2 receptor (NCBI Reference Sequence
NM_000795) were cultured in RPMi1640 medium supplemented with 25 mM HEPES,
10 % fetal calf serum and 1-2 mM giutamine. The membrane preparation was
performed as described in section 1. For these membranes a Ko of 0.22 nM for
[1%51]-iodospiperone (PerkinElmer Life Sciences, NEX284) was determined by means of
30 saturation binding experimentis. On the day of the assay, the membranes were thawed,
diluted in assay buffer (50 mM Tris-HCi, 120 mM NaCl, 5 mM MgCls, 5 miM KClI,
1.5 miM CaClz, pM 7.4) to a concentration of 15 ug proteinfassay and homogenized by
gentle vortexing. For inhibition studies, 0.01 nM [*?5]l-iodospiperone (PerkinElmer Life
Sciences, NEX284) was incubated in the presence of various concentrations of test
35  compound in assay buffer. Non-specific binding was defined with 1 uM haloperidoi. The
binding reaction was carrted out for 1 h at room temperature and terminated by filtration
on Packard Unifilter GF/B (0.1% PEI} plates, followed by 6 wash cycles with an ice-cold
7% polyethylenglycol solution.

40 b) ar-Adrenergic receplor binding assay
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CHO-K: cells stably expressing the as-adrenergic receptor (NCBI Reference Sequence
NM_033303) were cultured in RPMI1640 medium supplemented with 25 mM HEPES,
10 % fetal calf serum and 1-2 mM glutamine. The membrane preparation was
performed as described in section 1. For these membranes a Kp of 0.12 nM for
[*H]-prazosine {(PerkinZlmer Life Sciences, NET823) was determined by means of
saturation binding sxperiments. On the day of the assay, the membranes were thawed,
diluted in assay buffer (50 mM Tris-HCI, pH 7.4} to a concentration of 4 pg
proteinfassay and homogenized by gentle vortexing. For inhibition studies, 0.1 niV
[*H]-prazosine (PerkinElmer Life Sciences, NET823) was incubated in the presence of
various concentrations of test compound in assay buffer. Non-specific binding was
defined with 1 uM pheniclamine. The binding reaction was carried out for 1 h at room
temperature and terminated by filtration on Packard Unifilter GF/C (0.1% PED plates,
followed by 3 wash cycles with ice-cold assay buffer.

¢) Hq receptor binding assay

CHO-K. cells stably expressing the histamine Hy receptor (Euroscreen-ES-390-C,
NCBI Reference Sequence NM_000861) were cultured in RPMI1640 medium
supplemented with 25 mM HEPES, 10 % fetal calf serum and 1-2 mM glutamine. The
membrane preparation was performed as described in section 1. For these membranes
a Kp of 0.83 nM for [*H}-pyritamine (PerkinElmer Life Sciences, NET594) was
determined by means of saturation binding experiments. On the day of the assay, the
membranes were thawed, diluted in assay buffer (50 mM NaHPQ4, 50 mM KH:POs,
pH 7.4) to a concentration of 6 pg protein/assay and homogenized by gentle vortexing.
For inhibition studies, 1 nM [*H}-pyritamine (PerkinEimer Life Sciences, NET594) was
incubated in the presence of various concentrations of test compound in assay buffer.
Non-specific binding was defined with 1 pM pyrilamine. The binding reaction was
carried out for 50 minutes at room temperature and terminated by filtration on Packard
Unifitter GF/C (0.3% PE!) plates, followed by 2 wash cycles with ice-cold assay buffer.

3. Data Analysis

Data derived from liquid scintillation counting were analyzed by iterative non-linear
regression analysis with the use of the Statistical Analysis System (SAS): a program
similar to "LIGAND" as described by Munscn and Rodbard (Anal. Biochem. 1980, 107,
220-239). Fitting was performed according to formulae described by Feldman (Anal.
Biochem. 1972, 48, 317-338). ICse, nH and K| values were expressed as geometrical
mean. For receptors with a low affinity for the test compound, where the highest tested
compound conceniration inhibited less than 30% of specific radioligand binding,
Ki-valuss were determined according to the eguation of Cheng and Prusoff (Biochem.
Pharmacol. 1973, 22, 2099-2108) and expressed as greater than (>).



35 A'is a chemical bond, CHR5 or CH2CHRS5: is hydrogen, Ci-C,ralkyl, CfCchaloalkyl, Ci-C4-alkoxy or
Cl - C4- haloalkoxy; R2 is hydrogen, C1-C4-alkyl, C1-C4-haloalkyl, C1-C4-alkoxy or
C1-C4-haloalkoxy; R3 is hydrogen or C1-04-alkyl; 40R1 and R3 together may also be linear
C1-C4-alkylewe daichssiay carry 1 or 2 radicals R6; R4 is hydrogen, C1-@81iadiegho@ds@6zhydroxyallwl,
C1-C6-haloalkyl, C1-05-alkoxy-C1-C4-alkyl, C1-C6-Haloalkoxy-C1-C4-alkyl, C3-C6-cycloalkyl,
gg'gg'Ea:ocfﬁ%lll@éu%@@é%%w&;@%&éﬂﬂ@@ aPf¥xpressed AETBRYblordiikin&i3nis6-alkenyl,

-C6-haloa - = rhonyi; ydrogen,
CrCoteeal et b O s Rl Rt e e,
single bond, linear CI-Cca yFerie, which may carry 1 or 2 radicals R7; or R3 and R5 together may also
be linear C1-C4-alkylene, which may carry 1 or 2 radicals R9; R6 is C1-C4-alkyl, C1-C4-haloalkyl,
C1-C4-alkdxy 6t BrE$eito AIRGRIFIVRE /805 tijdfiferieayal sy Betliveap et efficiirRglsne, which
may carry 1 oriRer&ciCar®RepBORY ~RE§hnd RY abevidepeiiteMthnddiectedifyoni thé) group consisting of
C1-C4-alkyl, CHu@Hehatoatkyb<ChrGdbatidoxyrand €dMad-raloalkoRy; mdsdihrl Bradmpds:0.:4, 2 or 3; Fla,
R6 are indepemsieativiseteateidiomsthe gieHprgrnsisting akbalegentiebkCantpduhaloaliibi
C1-C4-alkoxy, (k- GRS A COMRIIR b, a0 N S5hkF kb, Whesgin Raa,is hydrogen,
al-C4.-alkyl, q;é&%ﬁ@lgagwbo%gﬁ-alkoxy or C1-C4-haloalkoxy, and Rbb, Rbb are independently
selected from the group consisting of hydrogen and C1-C4-alkyl; X is CH2, C(0), S. 5(0) or S(0)2;
which is located in the 3- or 4-position of the quinofine ring; 47 Ar is a radical AO, AS-Ara or AS-O-
Ara, wherein ADEATSUHRG Abe GReRIQER T Sh AR g@éﬁ@@*ré?ﬁ?ﬁée@?@% EBNSTSIRIESf aryl or
hetaryl whereildApoP et ErRdistie S arhE#Re ifieistirtey ey camiy (1+ Dindasmsttgents Fix,
wherein 1:3* igriwdetpers iGN NGP  100-08-alkyly €1dC 6+haloalkyh G5Cibdmadessaykikplue of
C"-C6-alkexy-C1dmedkyl, C2-C6-alkenyl, 02-C6-haloalkenyl, C3-C6-cycloalkyl, C3-C6-halocydoalkyl,
ClI-Cé6-alkoxy, C,-C6-hy- droxy- alkoxy. C1-C6.alkoxy-C"-C4-alkoxy, C"-C6-haloalkoxy, C"-C6-alkyithio,
C"-05haloalkykhig,@L-C6-haloalkylsulfinyl, C1-05-alkylsutfonyl, C1-C6-haloalkytsulfonyl, carbonyl,
Cl-C6-haloalkylcarbonytCt=C6atkyicarbonylamino-ClC6-hatoatkyl-carbonytamino,—car-boxy,
NH-C(O)-Nin \@@ﬁgwm, .uﬂé‘%&tﬁﬁ%';'éxﬂiyaene, 0 !\!Rlexg, whersin Rxl-and Rx2.in t¥1e last 4
mentioned ragdicals.are independently of each ather hydrogen, C"-C6-alkyl, C"-C6-haloalkyl dr
C1-Cé6-alkoxy, ér Rx1 and Rx2 inl thttlast 4 mentioned radicals together with the nitrogen atom form an
N-bound 5-, 6-3or 7-memhered, saturated heterocycle which is unsubstituted or which carrie§ 1, 2, 3 or
4 radicals selegted from C1-C4-alkyk C1-C4-haloalkyl, C1-C4-hydroxyalkyl and C1-C4-alkoxy and
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15wherein 2 radicals AX, which are bound to adjacent carbon atoms of Ar may form a saturated or
unsaturated 5- or 6-membered carbocyclic or heterocyclic ring, which itself may carry a radical Rx:
provided that for X being 5(0)2 at least one of the radicals RI, R2 and if present R5 is different from
hydrogen and 20and physiologically tolerated adidl addition salts and the N-oxides thereof 2. The
compounds as claimed in claim 1, wherein the moiety R is a radical of the formulae: 25R4R4 |-
IN0:46), / )l AA\A\H,(CH2)pl2 30HCI(R6)q i wherein A, R2, Ra, R4 and R6 are as defined in claim
1, *indicates the binding site to the quinolinyl radical, p is 0, 351,2 or 3, g is 0 or 1 and wherein A'is a
single bond, CH2, CH2CH2, CHR7 or CH2CHR7, wherein R7 is as defined in claim 1. 3. The
compounds as claimed in claim 1, wherein the moiety R is a radical of the formulae: 40 50 48 5

Rt,N,R3 reCIN,R4

Claims

i0
1. Quincline compounds of formula {1y

5

{1
(R,
20
wherein

25 R is a moiety of the formula

3 i

R \ R 3.

a0 ,N”A““’;“—'— (R}

4 2

wherein

5
Als a chemical bond, CHR® or CH,CHRS:

R is hydrogen, C,-C,-alkyl, C,-C,-haloalkyl, C,-C,-alkoxy or C1- Cd- haloalkoxy,

R21s hydrogen, C,-C-alkyi, C;-C,-haloalky!, C,-C-alkoxy or C,-C,-halealkoxy;

R® is hydrogen or Cy-C4-aliyl;

R" and R® together may also be iinear C,-C -alkyiene, which may carry 1 or 2 radicals R®:

R¢ is hydrogen, CyCgalkyl, C,-Cg-hydroxyalkyl, Cy-Cg-haloalkyl, Cy-Cq-alkoxy-C,-C -alkyl,
C-Cg-haloalkoxy-Cy-C,-alkyl, C4-Cy-cycioaliyl, Cy-Ce-halocycloaliyi, C3-Cg-cycloalkyi-C,-C,-alkyl, aryl-
Cy-Cyaleyl, hetaryl-Cy-Cy-alkyl, Cy-Cg-alkenyl, Cq-Cg-haloalkenyl, formyl, Cy-Cy-alkylcarbony! or
C4-C,-alkoxycarbonylh:

R® ig hydrogen, Cy-Cy-alkyl, C4-C,-haloalkyl, C-C,-alkoxy or C4-C-haloatkoxy;

R and R® tegether may also be a single bond, linear C,-C,-alkylene, which may carry 1 or 2 radicals R7; or
R3 and R® together may aiso be linear Cy-C-alkylene, which rmay cary 1 or 2 radicels R8;

R%is C;-Cy-alkyl, C;-Cy-haloalkyl, C4-C4-alkoxy or C,-C,-haloalkoxy; or

R5 and R together may also be linear C,-C-alkylene, which may carry 1 or 2 radical R

R7, R® and R? are independently selected from the group consisting of Cy-C,-alkyl, C,-C,-haloalkyi,
Cy-Cy-alkoxy and Cy-C,-haloalkoxy; :
nis0, 1or2;

misC, 1, 20r3;

Re, RS are independently selected from the group consisting of halogen, CN, C,-C,-alkyl, C,-C4-haloalkyl,
C;-Cyralkoxy, C,-Cy-haloalkoxy, C(O)RP2, C(O)NR=RPe and NRecRbD: whergin Rae is hydrogen,
Cy-Cy-alkyl, G-Cy.haloalky!, C,-Cy-alkoxy or Cy-C,-haloalkoxy, and Ree, Rbb are independently selected
from the group consisting of hydrogen and C,-C,-alkyl;

K is CHy, C(O), 8. §(0) or S(0),: which is located in the 3- or 4-position of the quinoline ring;
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10 15 R4,,,R3 N R\ N-R3 20wherein R3, R4 and R5 are as defined in claimindicates the binding site
to the quinolinyl radical and wherein q is 0 or 1. 4. The compounds as claimed in claim wherein the
moie R is a radical of the formulae : 25 wherein R4 and R6 are as defined in claim 1, * indicates the
binding site to the quinolinyl radical and where#qis O or I. 35 5. The compounds as claimed in
any of the preceding claims, wherein R4 is hydrogen. 6. The compounds as claimed in any of the
preceding clainis® witdireifr'XAiS B0 AMOT. AFheresimpoutisastheimed in-pmpoficiaimstda 5, wherein
Xis CH2. 8] Ne! mwga%%iEﬂ%%&‘fi?i%ﬁ%?%lmiq@mwmsme@e@may car@y The

compounds as ¢ aimed in any gf‘%ﬁg preceding claims, wherein Xis located in the 3-position of the

qainolinyl 45moiety.is haioddd, FREOMPQURGASAS Alakngd @}%ﬂ%@gﬁ@wgkgg@mwg%qﬂ%is located in
the 4-position of thedyuikolingl-meietykend] CFbecearapounds -as.claiamed dj}@er_ykgjy,tﬁg_‘?@g_g ‘eding claims,
wherein Ar is phe#§ly nagithyl; Ghikeit Covidih-6 Chytazaivkomidazgiykyoxazglyl isexazealyl, thiazolyl,
triazolyi, thiadiazdﬁyrﬁffﬁ;ﬁﬁd 'ﬂ%‘ggmw‘ e tFatvyratoisiei- hiokinbobemzofurayt: benzothieny|,
benzoxazinyl, ber@gg,tgl%aﬁ_ Vi Qgﬁ@ﬁ; &fﬁ%’f@?@j‘%@@? &;Iéﬁ?é@?iﬁﬁb?—a Xj’%@fg"o?%danyl,
wherein the cyclicasadicaliéd s s Hsadefmatns agﬂﬂ;,%(ggé él!é%ﬁ@fé@té‘&a,ﬁ%d%?ined in claim
1. 5512. The compeuniismas Blaimetan tlaim 4ds\iheseiBdAk iSphenih whighls iasuhstiuted or may
carry 1,2 or 3 subSHetHEtftstRY Baatbfiedinrekahytaroct® which is unsubsalie d-atkoxyriadl+ Gdshaloalkoxy,
C,;S-CG-cycIoaIkyI;éﬁ fﬁ;ﬂi@@?ﬁﬁ?mﬁf@ Theebtipblrid S ayelairsiat dm dng.ofithe preceding

. ) rein which are bound o adjacent carbon atems of Ar may form a saturated or
claims, wherein Myls:Quied 5. or 6-membered carbecychic or heterocyciic ring, which itself may carry a radical Rx:

provided that for X being S(O), at least one of the radicals R?, R? and if present RS is different from hydrogen and
Cy-Cy-alkyl;
20 and physioiogically tolerated acid addition safts and the N-pxides thereot,

2. The compounds as claimed in claim 1, wherein the moiety R is a radicai of the formulae:

25 4 ' 4
=] i 3 4
_ i A P R R~. _R
] g g
N. N (R M
P Hz) ' 4 !
A\ ¢ A\ ¢ A *
H_{CH | A
® HC™ (R = (CHal, HC~R? Hs
] @ ' i
3 & & &
wherain A, 32, R3, B4 and RS are as defined in claim 1, * indicates the binding site to the quinoiinyl radicai, pis 0,
s 1, 20r3, qis 0 or 1 and wherein A’ is 2 single bond, GH,, CH,CH,, CHR? or CH,CHAY, whereln R7 is as defined
in elaim 1.

3. The compounds as ciaimed in claim 1, wherein the maiety R is 2 radical of the formulae:
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515. The compounds as claimed in any of the preceding claims, wherein n is 0. 16. The compounds as
claimed in claim 1, which are selected from the group consisting of
8-(Azetidin-3-y1)-3-(pherrylsulfonyOquinane, 3-(Phenylsudonyl)-8-(piperidin-4-Aquinoline,
108-(1-13enzylpyrrolidin-3-y0-3-(phenylsurfonyOgginoline,
6-(Piperidin-4-y0-3-(3-(trifluoromethyOphenylsulfonyOquinane,
3-(4-FIuorophenylsuIfonyl)-8-(piperidin-4-yOquiQoIine, 5
3-(3-Bromophenylsuifonyl)-8-(piﬁfridin-4-yl)quiﬁ ine;R 4
8-(Piperidin-4-y0-3-(3-(pyrrolidini1-yl)phenylsulfonypquinoline, 15and-plrysiologically tolerated acid
addition salts and the N-oxi fMereof. 17. A pharmaceutical compesifion comprising at least one
compound as claimed in any of the[preceding claims, joptionally fogether with at least one
physiologically acceptable carrier ot auxiliary substante. 2018. The use of a compound as claimed in
any of claims 1 to 16 for preparing a pharmaceutical composition. 19. The compound as claimed in
any,pf claims 1 to 16 for the use as a medicament. 2520. The use ,of the compound in any of claims 1
to 16 in the manufacture of a medicament for thgdreatment of a medical disorder which is selected
from a disease of the central nervouspi:,ystem, in ﬁé‘rﬁjéu ar a cognitiv&dysfunction such as cognitive
dysfunction associated with Alzheiter's disease and cognitive dysfuncg ssociated with
schjzophrenia, addiction disease;g Jobesity.

20 wherein B3, R* and RS are as defined in claim 1, * indicates the binding site o the quinoliny radical and wherein q
isOort.

4. The compounds as claimed in claim 1, whergin the molety R Is a radical of the formulae

25

30

- wherein R* and RS are as defined Inclaim 1, * indicates the binding site to the quinolinyi radical and whersinqis 0 or 1.
8. The compounds as claimed in any of the preceding claims, wherein R4 is hydrogen.

& The compeunds as claimed in any of the preceding cizitns, wherein X is S0,

4¢ 7. The compounds as claimed in any of claims 1 to 5, wherein X is CH,.

8. The compounds as claimed in any of claims 1 to §, wherein X is C(O).

“ 8. The compounds as claimed in any of the preceding claims, wherein X is located in the 3-position of the quinolinyl
moiety.

10. The compounds as claimed in any of claims 1 to 8, wherein X is focated in the 4-position of the quinolinyl moiety,

1. The compounds as claimed in any of the precading claims, wherein Aris phenyl, naphthyl, thienyt, pyridyl, pyrimidyi,
50 pyrazolyl, imidazolyl, oxazolyl, isoxazoly}, thiazolyl, triazoly!, thiadiazoly!, quinclinyl, isoquinolinyt, tetrahydroisoqui-
nofinyi, benzofuranyl, benzothienyl, benzoxaziny!, benzothiazolyi, benzoxadiazolyl, benzothiadiazol.yi, benzomor-
Pho’linyl or indanyl, wherein the cyclic radical Ar is unsubstituted or may cariy 1, 2 or 3 substifuents R* as defined
in claim 1.

55 12, Thecompounds asclaimedin ciaim 11, wherein Aris phenyl, which is unsubstituted or may carry 1, 2 or 3 substituents
R¥ as defined in claim 1.

13. The cempounds as claimed in any of the preceding claim, whereln R¥ is selected from halogen, CN, C,-C,-alkyi,
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,Siﬁ'c-;'halaafkyl, Cy-C,-alkoxy, C,-C -haloalkoxy, C3-C4-cycloalkyf and a group NRXRX2,

14. The compounds as claimed in any of the preceding claims, wherein mis 0.

15

6.

17.

18,
18,

20.

The compounds as dlaimed in any of the preseding claims, wherein n is 0.

The compounds as claimed in clairm 1, which are selected fror the group consisting of
8-(Azetidin-3-yi}-3-{phenylsulfonyguincling,
3-(Phenylsudonyl)-8-({piperidin-4-yliquinoline,
8-(1-Benzylpyrrolidin-3-yi}-3-(phenyisurfonyl) guinoline,
8-(Piperdin-4-yl)-3-(3-(irifluoromethyiphenylsulfonylquinoline,

3-{4-Fluorophenylsulfonyl)-8-(piperidin-4-yiiquinofine,

3-(3-Brormophenylsulfonyl)-8-(piperidin-4-y)quinoline,
8-{Piperidin-4-y)-3-(2-(pyrrolidin-1-yljphenylsulfonyliquinoline,
and physiclogically tolsrated acid addition safts and the N-oxides thereof.

Aphamaceutical composition cormprising atieast one compound as claimedin any of the preceding claims, optional ly

together with at least one physiologically acceptable carrier or auxiliary substance.
The use of a cormpound as claimed in any of claims 1 to 16 for preparing a phamaceutical composition,

The compound as claimed in any of claims 1 to 16 for the use as a medicament.

The use of the compound in any of claims 1 to 16 in the manufacture of a medicament for the
treatment of a medical disorder which is selected from a disease of the central nervous system, in
particular a cognitive dysfunction such as cognitive dysfunction associated with Alzheimer's disease
and cognitive dysfunction associated with schizophrenia, addiction disease and obesity.
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