WD 2009/ 019286PCT/ EP2008/ 060335 1 QUI NOLI NE COVPOUNDS SUI TABLE FOR TREATI NG
Dl SORDERS D TO MODULATI ON OF THE SEROTONI 7 PTOR
BAWG?&ND&%&?EEF@VENTI ON 5 The present i nvention rmgﬁg{ﬁg@wtﬁg%ovel
gui nol i ne conpounds. The conpounds possess val uabl e therapeutic properties
and are par tQUPANECQAMPRENP ,SWT&BLEF%TWTM%Q&%DQ%TH’?‘ESpond to

nodul ati on ESAGNGE0 SAMILATENATB THESERAIONIN 6588 BEGRPTOR

(5- hydroxytryptam ne, 5-HT), a nonoam ne neurotransmtter and | ocal

hormone, is £.@radnBYetiaiigiopRxyl ati on and decar boxyl ati on of tryptophan.
The greatest concentration is found in the enterochromaffin cells of the
gastroi nt'estinal tract, the remai nder bein redom nant Io%j cPresent in

pl atel et s andeiPFPSERdVERIPD refplene ¥R QuisgEe & ‘?‘@R@% Thescqmpobads nosfesEated in a
vast array ofluphlydiegipegicoatpetinganbyaridpha isotably bareayag Hveapss theh t he

peri phery, iresppattoaciugtien sftnderciafn SAbdotbeptarscl es and i nduces

endot hel i um dependent vasodilation. In the CNS, it is believed to be

| nvol vedid N Sl (dRRASRbialitRCE LN S md-BEhiNG Aot Remi8NIRca!  aPPetite,
nood, anxi ety, alf |n£| ns, . § vom 1] n Ign Rai.n er.ﬁ]eptlon.

20Neur ons 't m%rl?dsz?r%‘e‘g- _ ei’}’dé?’iyg‘g ﬁqs‘g?%fb%’%@ YIATVRREP U L j on of 5-HT

i s exerted upeHest eancpmitaiionyie fauphinine prierpeEeFain slerdhosrsFgrestirdeur ons. Unti |
now, seven thgokheabm&nddt beiegppi@nisaripyestre arplitelelnand indtk CE&IRITL (wi th

subt ypes5- HiNdr/de Gy&tetllcld), 557 hiTid(idatddl is ibisy pesy & phibdRgicakdri#2B and 5- HT2c),
S5- HT3,  SraHT4 unpkERidgiht i, YPRS peipRER 4t ARHads Slmer ofsnidbé and 5- HT7.

M)Sj[ .Of. t heseusrc%ceﬁ)é llr)aéus esa c';,\r?do SeﬁaPnle-H;peeqdénq vgé'o i'fa%gr% y eblﬂl%Ei f’%fbfefia’eggdl_t]ohe
activities of &itRer a&ényla e _cyclase or, ospho I pase, Oy, e human
5- HT6 r eceptR5riavoled infouife f%?@??ff@@ﬁlseﬂc'P‘B”£ 8 AYNIG) O ADRGHIS BOO% ey ar e
di st ri but ed ariebuboeitationre sieemiserpiingand ReinglercgAtPneor t i cal regi ons of the
brain and show a 30high affinity to antipsychotics. The nodul ati on of the

5- HT6 r egept @durdhs 15 ksadib 8- HTURS leAERSerdtonelid 664 RFctbA of STPT QVskel&d t ai n

di sorders incl udi [ ; : oI G Py nory,
cogni ti on an oﬁggﬁ{%f%g?f“%ﬂé” ;&%ﬁ%ﬁf@ﬁ%@@?@.ff’i“;??r“ﬁ“@%@gﬁg% M cease,
age-rel ated rﬁg?f%ia PRVECHARITHE SaHd "M ARG ’O’g'i arrnent, 'attention
deficit di sorder hgperac®itysuyres aiiemeHTpand SidiatH i s6eer?Ts such as
schi zophr eni @jth subtypas 6iHJ el 2 Setigni 3-HVeardeHiTi Meast obthegegdcaptarhargchi zophr eni a,
af fecti vas di @0piee ioSG-Bhitdmeasat i@l 88 Scbities ahsthetadedyide olsmessi ve conpul si ve

di sorders, QiR @Rt or disorders such as Parkinson's disease and

epi | epsy, mgraine, sleep disorders (including disturbances of the

40Ci rcadi an rhythm, feeding disorders, sggh acls \2 or?xi a]hand bulim a,
certain gast ' MEEEITHAMSEPEG A RS LR E FOURES (% 9P UB CEIBEW 6§ Hdr one,

di seases assdetiitedthipigiivut Dinio sirgedaBEPETR FEP@E 8l e 0FgHaY show a

neur odegénher @dgh affinity suahipashaics.oke, spinal or head trauma and head injuries,
such as hydrocephal us, drug addiction and obesity. Qui nol i ne conpounds

B?ivi)pga?tn Al FidThddliahiGl ofldfies AT e&sgeuggays@antegﬁgeﬁ%é@a i S the
05/ 026125, v@%ﬁﬂi%%?é“fg%@‘g\ﬂfﬁ@%’é _'@%8”8’ é&%%%%g%% ﬁ%g% :

ou isclosed in US
2007/ 00271615090 PDa)IdeBnpE Inpadiower epsPaRieswilh Agheiners Jsamie: 8alRiPdsubst i t ut ed
pi per azi $6 1-sopnitieddestide 2od rild rogitiye inepsirment- stenticadietiell disordet/MeperegBdtposi t i on of
t he qui nol i ngna@ivet persohbiey digorpasidsh gi shtgethisd, m pdbcQ5/ bi3baebary an
ani no- subst i flatRdyiRisBRdpfich lamtdive dttbrBls <Qh RYddpRistieh, Andiety biddi cal in the
8- posi tion Ongbs%&?ve%ﬁheQgé{/&cﬁsdwérgtn%iion or motor disorders such as Parkinson's
disease and epilepsy, migraine, sleep disorders (including disturbances of the
40  Circadian rhythm), feeding disorders, such as anorexia and bulimia, certain

gastrointestinal disorders such as Irritable Bowl Syndrome, diseases associated with



15 The conpounds di sclosed in WD 05/113539 carry an am nonet hyl or
aninoethylw&ﬁﬁ&ﬁﬁ&mgn the 8-position of the quinoling, ipSio¥nselRVEVET,
there is still an ongoing need for proyiding conmpounds having high affinity
for the 5-HT6 receptor and which show high selectivity to this receptor. In
particul ar treErodeEHRBERM B4ch SR STIRE: $RiREC NG E@W%ﬁﬂdweﬁ%méﬂa%ﬁwsc:

receptors, suydhcahaksadrgerdicnandebesiy.or, hi stam ne receptors, such as

Hi -receptor, and dopam nergic receptors , such as D2-receptor, in order to

avoi d or 1 edyGeyikOBhRerAHaGnS hiftsnGl G Wes-B3SRe Rl Bvaldeh BRAM AR i on of
these receptors, SUch, nﬁﬁ??&&?tb'oijrmeta‘}'\%tzﬁﬁﬁ?%ﬂ9,%6'286%!6%9%%’ G5 di a,

pot enti atl on ‘of I Ae it | % ertensive eftect of "prazosin, térazosin,
doxazosi n arftf0Z81 23] g?gﬂdﬂ‘?ﬁé@éosggsoci ated to the bl ockade of the
aradrenergi c receptor, weight gain, sedation, drowsiness or potentiation of
central depressampouwttis gisciesss oCURRED/0087 16h SVl (GEREHS off WD83/68068@Ccept or, or
extrapyram dalry BRYSIBAl stbstRtd@iperaSChly| asicdy Stromb@perdai-Iy 'S @iBd| $he

akat hi si g, t@ﬁ&h%ﬁon"tﬁég&iﬁb‘ﬂﬁé oig{y rabbit syndrone, or endocrine effects,
such as prolactin elevation (galactorrhea, gyneconastia, nenstruyl changes,

sexual 30dysfunction in nmales), associated to the bl ockade of the

D2- r ecept or . Thetcomgous dipflesef inof/Ot0RE 1 38<sary a AvBAEHRsHiVied PRrEYMde compounds
whi ch have aaditahr gfiblidin-1-y radichl Bdhee®position pf heauingiee 5roldl6 recept or, thus
allowing the treatment of disorders related to or affected by the 5-HT6
recept or 45 35rENeE IR0 URESseE P sAl S8:chaMe a9 90k oRBRY TREAeghgal profile,

e.g. a good hr.ain SITR.: I ot 8 .bioavailability, good netabolic
stability, or?d'galg‘etgér%g rg%m n?’?lhggiﬁ ?igl%%g)f 'he mtochondrial respiration. 3

SUWARY It has now been found that the quinoline conpounds of the fornula
(1) as defi ndaweer terg, is st @n ongitagiest &y pediling compangds kayingdicd affady for on salts
and t he N oxthel&$iTs heemafanexhichisbovt idgtasedadtiplyits ihisgecntr. Unpaiiesr ¢ degr ee,

sel ecti vy bi RgiphGhds @hbdkendre IdhGarfirRg @RidnerdidYederhdrs, SticrasnaGtirentldRr e is

provided a %j:é?)?c!r,' HiarkiBERA Sjrs,@uc!{% We@e&drkand%ﬁén@hé}gik ?ec@pt[)@qisﬁﬁl sel ected
fromthe grou consk)st r 41R- 44

1 ng_q 3a RIR11 and -bl-N. ﬁlg- tde%erein*
ndcates G e B R et g PoR e elre repaa Wi gen,
C1- 05- al kyl , Mesitiatan plaRsEX8rEPRF Suceas PERYT) YRPIRRFION: 1eXEBC PR YRy -

d - C4- al kyl , pa@@nti@®nivhine ahorerie@riGletigbtof brazgdr, G6azoyio] deapdepin and

03- C6- hat®cyiehanab oy Hizzike3s Esociytel aah& yibek@n£4rtad kyddrdretga retep@l-vadgral kyl |

C3- C6- al kenylain, Gk, ARk Yhtentf06Mdlcentfal 6EREIKNH @AIGE Q8 bkiated to the

crar al koxy o RR0N or tRNGIIQKERID BRXLy B BFRAKHRNVAI RO cWEffial N PRETY !

rings in the Ta iwo Nt 1 oned .et)]es uns e arry 1, 2 or
3 subst | t UertANBPECIE 4 BTV D= ioEe S Bregsn Siedoal kyi i s
0, 1 or 2: such as prolactin elevation (galactorrhea, gynecomastia, menstruyl changes, sexual

30  dysfunction in males), associated to the blockade of the De-receptor,

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

35
The compounds should also have good pharmacological profile, e.g. a good brain
plasma ratio, a good bicavailability, good metabolic stability, or a decreased inhibition
of the mitochondrial respiration.



is 0, 1, 2 or 3; Ra, Rb are independently selected fromthe group

consi sting of hal ogen, CN, Crarhal oal kyl, Crecal koxy, Cl-04-hal oal koxy,

C(0)R', C(0)NR Rbb and NR Rbb; wherei nLR’ i s hydrogen, Cl-04-alkyl,

Cl- C4- hal oal kyl , CI-C4-al koxy or Creahal oal koxy, and Rc, Rbb are

i ndependently sel ected fromthe group consisting of hydrogen and

Cl- 04- al kyl ;sXiRr8E(0)2; which is located in the 3- or 4-position of the
qui noline ring; Aris phenyl which is unsubstituted or may carry 1, 2, 3

subst i t uent Sit tl1 {hﬁﬁe ﬁrge%mp%d%e% h@% H)ngtyl
C1-Cb-hydro Xh Bleteies ackly dI thefenf

C2- 06- hal oal éeﬂn el %@f@f(? s ac (3' ﬁ%sc?é‘ ? FINeFEL C6- al koxy,
Cl- C6- hydrowaqblt&@surwm@nﬁpw adregreeasalaskye b*@lngéethsér%arwwr

Cl- C6- al kyl thi o, CrC6-hal oal kyl thi o, Cl-C6-al kylsulfinyl, G-Cr

hal oal kyl sul lhiarfiyst aspactObers ik pravideti gradinolige comprendel fRynda(H ony | |,

Cl- C6- al kyl car bonyl, Cl1-C6- hal oal kyl carbonyl, Ci1-05al kyl car bonyl am no,

01- 06- hal oal kyl - 3b car bonyl am no, carboxy, NH C(0)-NRx1Fe2, N R 11Rx2,
N1Rx1Rx2- C1- C6-al kyl ene, 0- NR R 17e2, wkéyein fe and Rx2 in the last 4
mentioned radi cal s are independe each other hydrogen, Cl-C6-alkyl,
Cl- C6- hal oal kyl or C1-C6-al koxy and Rc in the |ast 4 nentioned

radi cal s together with the ni t ~atgm forman N-boumd 5-, 6- or

7-menber ed, saturated heterononQeyclexorsan N-bound 7-, 8-, 9- or

10- nenber ed, saturated het { 'cg\rare unsubstltut ed or which carry
1, 2, 3 or 4 radicals selected from C1-C4-al kyl, Cl1-C4-hal oal kyl, Cil-C4-
hydr oxyal kyl and Cl- C4-al koxy and wherein 2 radl cals Ft', which are bound
to adjacent carbon atoms of Ar may form a saturated or unsaturat ed 5- or 6-
nmenbered cargeyglic or heterocyclic ring, which itself may carry a radical
Rx; In a second aspect, there is provided a phar ceuti‘cal conposition
conpri sing the co@@%@%ﬂ‘?ﬁ%ﬁ%g\?eﬁamﬁbﬁrﬁ%ﬁmw together with at |east

one physiologically acceptable carrier or auxiliary substance. 3c In a

third aspect, there is provided a conpound of the formula la.a wherein R
is aradical R12 or R16 R11 * R 12H* R 6H wherein IRl is hydrogen and
wherein Ar is as defined alpgve or a phyS| Iogl caIIy t ol %eate d addition .
salt or a N-oxide tthereof. In afo aspect;] tURe proviidrtl a
conmpound of the folNwila |a ab
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wherein mis 0, nis O and wherein Ris a radical R 16b wherein RL is
hydr ogen or nethyl and wherein Ar is selected fromthe group consisting of
phenyl, 3-fluorophenyl, 4- fluorophenyl, 3-trifiuoronethyl Phenyl,
3-trifluoromet hoxyphenyl 1 3-difl uoronet hyl phenyl, 4- (oxazol-54)Pherw ,

3- (oxszol - 2-yl ) phenyl, 3-(oxazol -43gl )pherw and 3-(oxazol -5- yl)phenyl, or
a physiologically tolerated acid addition salt or a N-oxide thereof. 3e
Therefore, the present disckqsure

el ates to the conpounds of forrmula (I)
(Ro), 3(1) wherein Ris a n:ol etthe formul &  wherein * indicates

the binding site to the qui nolN gical; Als (CH2)a with a being 0, 1, 2
or 3; Bis (CH2)b with b being or 3; Xis 2). with x being O, 1

2 or 3; Yis (CH2)y with y b ,120r3 prqvided that ' a + bis 1, 2, 3
or 4, x +yis 1, 2, 3 or 4 andla+tbx+y is 3, 4, B~{6 or 7; Qs N or CH,
; N and N ‘
| x

R-41 ' - R44

wherein * indicates the binding site to the gquinolinyl radical;

R is hydrogen, C,-Ce-alkyi, C4-Ce-hydroxyalkyl, C4-Cg-haloalkyl, C4-Ce-alkoxy-
C+-C-alkyl, C1-Ce-haloalkoxy-C+-C.-alkyl, C;-Ce-cycloalkyl, C;-Cg-halocycloalkyl,
C;-Ce-cycloalkyl-Cq-Cyalkyl, aryl-C-Cy-alkyl, hetaryt-C,-Co-alkyl, Cs-Ce-alkenyl,
Cy-Ce-haloalkenyl, formyl, C-Cy-alkylcarbonyl, C.-Csalkoxycarbonyi,
phenoxycarbonyl or benzyloxycarbonyl, where the phenyl rings in the fast two
mentioned moieties are unsubstituted or carry 1, 2 or 3 substituents, selected
from halogen, C-C¢-alkyl or C+-Cs-haloalkyl;

n - is0,1or2 '

m  is0,1,20r3

R?, R® are independently selected from the group consisting of halogen, CN, C4-Cy-alkyt,

" Cy-Cy-haloalkyl, C-Cy-alkoxy, C1-Ce-haloalkoxy, CO)R™, COINR®R™ and
- NR*R®: '
wherein R® is hydrogen, C,-Cg-alkyl, C;-C,-haloalkyl, C4-C,-alkoxy or C-Co
haloalkoxy, and
R® R are independently selected from the group consisting of hydrogen and
C+-Cs-alkyl;

X is S{O),; which is 1ocated in the 3- or 4-position of the qumohne ring;

Ar is phenyl, which is unsubstituted or may carry 1, 2, 3 substituents R", wherein

R* is halogen, CN, NO,, C,-Ce-alky!, C;-Cs-haloalkyl, C;-Ce-hydroxyalkyl,
C+-Cg-alkoxy-Cq-C-alkyl, Co-Ce-alkenyl, C-Ce-haloalkenyl, Cs-Ce-cycloalkyl, G-
Ce-halocycloalkyl, C-Ce-alkoxy, C1-Cs-hydroxyalkoxy, C4-Cg-alkoxy-C+C-alkoxy,
C.-Ce-haloalkoxy, C-Ce-alkylthio, C,-Ce-haloalkylthio, C,-Ce-alkylsulfinyt, C;-Cg-
haloalkylsulfiny, C;-Ce-alkylsulfonyl, C;-Cs-haloalkylsulfonyl, C+-Ce-alkyicarbonyl,
C4-Ce-haloalkylcarbonyl, C-Cs-alkylcarbonylamino, C.-Cg-haloalkyl-



Rli s hydrogen, CrCral kyl, G -Cs-hydroxyal kyl, Ci1-Ce-hal oal kyl,

Cl- C6- hal oal koxy- Cl- a4-al kyl, C3-Cs-cycl oal kyl, C2-C6-hal ocycl oal kyl

het aryl - G - C4al kyl, C3-Cs-al kenyl, C3-C6-hal oal kenyl, fornyl,

01- C4- al kyl carbonyl, 02C4-al koxycar bgonyl, phenoxycarbonyl or

benzyl oxycar bonyl, where the phenyl ﬁ’ngs in the |ast two mentioned

noi eties are unsubstltut ed or carry 1, or 3 substituents sel ected from

hal ogen, Cl-Ca-al kyl or Cl.CA4-hal oa artic dro
O - cosal kyl, G |Cﬁ@§f‘¥‘4’1’9‘6P0§@3’i‘éfl”Wy|\’H 4‘@&%“115{}2 Nrdr'e %”ﬁ 2 ge*@%“%l%l
C1- C6- hal oal koxy\f@a*%m@}éwkﬂ an\ﬂ@*%Qﬂé%%ﬁr@Rﬁ&ibE%@@ﬁé @@Bé?@eﬂdent]y
C3- C6- cycl oal kyl , - hal ocycl gal k Ca- C6- cycl oal k
aryl - Cl - Ca- al kylc’”f e?@r%*?%ﬂ%%@ﬂ G @y%ﬁkyl(%t%h%@%@/ﬁw Ci- ‘B&GWI%agﬂgenyl
fornyl, G -CAal kyt pardesd m@hndaeﬂ(eéd:@ehg@:@mar@mwb,n;t%m%tmmnﬁgﬁm ’
0- 0- al kyI or 0-01- (gl oal ky R3is %e{ g -Q{-réal oal kyl ;
pis 0, 1 or 2; de8"o & 7 Pé‘e”ﬁﬁr?df terP‘é‘O'tﬁ’C-‘/@& C‘élaw‘f nd _
2404\,\261' ﬁal kylb amdaia@puwécp s¥uedted ﬁétel;éb;c(;?nﬁie m@%aar@ uhﬁ;tb%’?tﬁfed&r Wﬁl_ﬁ? c4rgdi cal

ich is boun car pon a 0 or 0_.the nitrogen
atom together wi gh ?fl“arn"&&?agls%e fq”hgap“élfybg L&I“'&‘?P@M’ C\?%Vch maygcarry 1
or 2drad| cal s ngyd@&yaikyi and C1~C4—al}€$xpam(£wﬁerahmal’iﬁdﬂsiﬁil Whu%aremmdntoare bound
to adjacent carbon ato or t oget her
Co- 05 al kyl ene. AR AERPIELOPS of Ar B oo Aol EpE ORIl SpPident | s
0- C4-al kyl or O-rhédnibaédedrkytyciddr haeradydionidy, amibhaiseBmag@airg a@adﬁféﬂ At kyI :
0- C4- hal oal kyl, 0-C4-al koxy or 0-C4-hal oal koxY; nis O, 1 or 2, ms 0, 1, 2
or 3; 20Ra, Rb are independently selected fromthe group consisting of

hal ogen, koxy,
SOR %\‘ b s asBet Ingrdle Rﬁévﬁm}%gﬁ%ﬁh%%t%r@d g 0g ponocoglfbj‘!ggb gifaékyl >
0- C4- hal ommgcmndcaefmedaaﬂwey thoo}auycépgeﬁwro\enﬂkoaéy eaah@n25pééfé!°*qa§1a“y are
d dent | t f hyd d
G Caal KTebbE T el e ©Ss St IR O 1L ocared i n the 3- or

4- p05|t|on of the quinoline ring; Ar is a radical Arl, Ar2-Ar3 or
Ar2-0-Ar3, wherein Art Ar2 and Ar3 are each



30i ndependently selected fromthe group consisting of aryl or hetaryl
wherein aryl or hetaryi noieties nay be unsubstituted or nmay carry 1, 2, 3
substituents Rx, wherein Rxis hal ogen, CN, NO2, C - C6-hal oal kyl
d - C6- hydr oxyal kyl , 0-C6-al koxy-Cl-£4-al kyl , C2-C6-al kenyl,
C2- C6- hal oal kenyl , Ca-C6-cycl o- 35al kyl, C3-C6-hal ocycl oal kyl,
Cl- C6- al koxy, O0-C6-hydroxyal koxy, 0-Cs- al koxy-0-04-al koxy,
0- C6- hal og g@rﬁ%’asﬁéc‘{cﬁe@ :Klﬂ‘é\m&i a SdmRmbar el feyrhiihi0a
G - 06- hal oal kyl sul fi nyl - C6- al kyl sul fonyl, Cl-C6- hal oal kyl sul fonyl,
Cl - C6-al kyl carbonyl , 0-C6- hal oal kyl car bonyl, C1- C6- alkylcarbonylanlno
Cl- C6- hal oal ylcarbonylanino, car boxy, NH-C(O)- 40 N Rx' Rx2, NRx1Rx2,
NRXx1Rx2_ 0- al kyl ene, 0-NRX1Rx2, wherein Rxi and IRX2 in the last 4
menti oned radi calNg are i ndependently of each ot her hydrogen, Cl-C6-alkyl,
~ 0- C6- hal oq &l- C6-al koxy or R® and Rx2 in the last 4 5 5 nmentioned
radi cal s t tnclhe ni trogefia.ajom form an N-bound 5-, 6- or

t Oxat ed ﬁeterocycle or an N-bound 7-, 8-, 9- or 10- nenbered,
sat ur at ed heteroblcy'1eﬁwh|ch are unsubstituted or mhlch carry 1, 2, 3 or 4
radi cal s sel ected fromC -Ca-al kyl, Cl -Ca-hal oal kyl, hydroxyalkyl and
Cl - Ca- al koxy and wherein 2 radicals Rx, which are bound to adj acent carbon
atons of Ar may forma saturated or unsaturated 5- or 6-nenbered
car bocycl iyghePlin R SFRCRIR drikdgs Which itself may carry a radical Rx;
10and physiologically tolerated acid addition salts and the N oxides
t hereof. The present dlscﬁbsure also relates to a pharnmaceutica
conposition which conpr|s$§ t | east one quinoline conpound of the fornula
(1) and/or_at t one physiwlogically tolerated acid addition salt
of (1) andRor Nat 1Jeast o ide of (1), where appropriate 15together
wi t h physi ol ogi |y acce e carriers and/or auxiliary substances. The
present disclaosure further/ rehates to the use of a quinoline conpound of
“the fornula (I 1d/ or physipfogically tolerated acid addition salts
t her eof and/ or | east one’ N-oxi de of (l), for preparing a
phar maceut i cal conpbdti on, *opthﬁ&ily together with at 20l east one
physi ol ogi cal ly acceptable carrier or auxiliary substance. The conpounds of.
t he presenwvhaiis ®' dshydeogen.apd vihigeeinbi n@sideinesbapodinds of the fornula (1) the
phy5|olog|call i t he N-oxides of (I)
and the ph?/r 10 8@@@%@%‘8@(@% %%Kgg%{gn%“ |E E\Fgﬁé%{gﬁ? ft hereof) are
sel ective 5-HT6 receptor 25ligands. Thus the conpounds of the present
di sclosure are particularly suitable as a medicament, in particular for the
treatnment of disorders of the central nervous systen1 addi ction di seases or
obesity, as these disorders and di seases are likely to respond to
i nfluencing by 5-HT6 receptor ligands. Therefore the present disclosure
al so provides a nethod for treating disorders in nmanmals, said method
conprising adm nistering an 30effective anount of at Ieast one conpound of
the formula (1) and/or at [east one physiologically tolerated acid addition
salt of (1) and/or at |east one N-oxide of (1) to a




subj ect in need thereof. The disclosure also relates to the use of the
compounds of the presentation disclosure as a 35medi cament, in particular a
medi cament for the treatment of a medical disorder as defined herein and in
the clains. DETAI LED DESCRI PTION OF THE | NVENTI ON 40 The di seases which are
susceptible to treatnent with a cBdé&pound of the present invention include,
e.g., disorders and di seases of the central nervous system in particular
cognltlve dysfunctions, such as a deficit in menory, cognition and

| ear qh%ﬂ}ouﬁ}ﬁlasﬁé@t 20094050286 PCERPANRBLHOBO 3Btuba faar ti cul ar associ ated wit h |
Al zheiner's di'sease, age-related cognitive decline and mild cognitive

i mpai rment, attention deficit dlsorder/hyperact|V|ty syndrone (ADHD),
personal ity _di sorders, such as schizophrenia, in particular cognitive
deficits reffated with schi zophrenia, affective disorders such as
depression, lanxipty and obsessive 5conpul sive disorders, notion or notor

di sorders Rar ki nson' s di sease and epil epsy, mgraine, sleep

di sorders g quturbancesUQﬁ)the G rcadian rhythm, feeding

di sorders, . 18" angrexia and bulima, certain gastrointestinal disorders
such as Irrltable B Syndrone di seases associated with

neur odegener ati on, ch as stroke, spinal or head trauma and head injuries,
such as hydrocephal us, drug addiction 10and obesity. According to the

i nvention, at |east one conpound of the present .invention, i.e. a quinoline
conmpound OR Lhemgenel gl 28 wWibitet K )z teadical &- -t8e neani ngs nmentioned at the
out set %y5|o l'ogically tolerated acid addition salt of (1), an N-oxide

. of (1) or a 15physiologically tolerated acid addition salt thereof is used
for treating the above nentioned igtications. Provided the conpounds of the
formula (1) of a given constitutign may exist in different spatial
arrangenents, for exanple if t eﬁ“possess one-or nore centers of asymmetry,
pol ysubstituted rings or doubke bopds, or as different tautoners, it is

al so possible to use enanti rlc pxtures, in RdBbi cular 20racemat es,
di astereoneric mxtures and'ta r|c m xtures, preferably, however, the
respective essentially pure en ners, dlastereoners and tautoners of the

conmpounds of fornula (1) and/or f thelr.salts and/or their N-oxides. It is
| i kew se possible to use physiolggically tolerated salts of the conpounds

of the 25fornmula (1), especially acid addition salts with physiologically
"tolerated acids fE§ jtabl e physiologically tolerated organic and
i norganic 3 ?BQFEH%%ﬁBég f%rlc acid, h drobrgn% ﬁﬁﬂgmﬁgﬁggpggrlc aci d, '
sul furic aﬁhdwhéi‘eﬂmmi R@le@%ﬂ Fonine HRYRISONLTRG AR L RANg'S Aic acid,
aromatic syl fonne%yﬁ%'t oronE d&%ﬂ Yepaessthétboryphercd, (S-diﬁ\-@l’qmﬁ’ti!ﬁémw 4oni ¢

aci d, oxal '8¢5 el c aci fumar j cid aric acid,
30adi pi C aagmxdzzdrﬁiylmzﬁl @(o&@;ﬂ}ﬁ-@?ﬁé}b’l L?t{a ﬁ-@ph rgS’(Ejs ar & )%Q%tgrl bed in
Fortschrltt %%r Arznelnlttelforschung [Advances in drug research], Vol une
10, pages ¥ Birkhauser Verl _é% % rt, 1966. It is

| i kewi se passlpb},rsoipgicdb’édﬁﬁé%@l@@sac@%%l% SoRpgoUnds" o 'he fornula (1), if
t hose 35conpounds contain a basic nitrogen atom such as the nitrogen atom
of the quinoline noiety. The conpounds of the present invention can also be
radi ol abel  ed by incorporation of at |east one radionucl eide such as ,H,
11C, 13N, 150, 18F, 75Br, ‘76Br, 77Br, 82Br, 1231, 1251 40and/or 1311. The

i ncorporation of at |east one radionucl eide can be achi eved by standard

met hods for incorporating radi onucl eides, e.g. by analogy to WO

2006/ 053785. Radi ol abel | ed conpounds of the present invention can be used
e.g. for labelling 5-H16



WO 2009/ 019286PCT/ EP2008/ 060335 7 receptors and for diagnostic inmaging of
5-HT6 receptors in mammals, in particular in humans. Radi ol abel | ed
conpounds of the present invention can be used for diagnostic imging of

ti ssue expressing the 5-HT6 receptors in manmals, in particular for

di agnostic inmaging of the brain. 5 Paiticular enbodinents of radiolabelled
conpounds of the present invention relate to those conpounds of the fornula
I, which include at | east one positron emtting radi onucl eide such ast1C,
13N, 150 or THeBdore| the pragdnit disdi@ureaelatasiiodnelcdngiodedssd Faprotiad) f rom 11C and 18F.
Particul ar preferred enbodi nents of radiol abell ed conmpounds of the
10present invention are those, wherein RLis "Cnethyl or Ar is
18F-substituted phenyl. Radmaf bel | ed conpounds of the present invention,
whi ch include at | east oRre p05|tron emtting radionucl eide, are
particularly usefu t e ﬁabelllng and di agnostic inmaging of the 5-HT6
receptor functiona by‘m ans- of positr{®n em ssion tonography ( PET).

These conpounds ay e~&t'so o.rilcularly useful for the diagnostic inmaging of
ti ssue 15expres§f t he 5- BF6Ar eceptors in mammals, in particular for

di agnostic imaging of the brain by neans of PET. PET can be perforned e.g.
by anal ogy t?Fthe nmet hods described in WO 2006/ 053785. The organic noieties

menti oned in abqve definitions of the variables are - like the 20 term
hal ogen - cdl | ey 8FHR 1812 | ndi vi dual 1istings of the individual group
menbers. The prefix On-C,,, indicates in each case the possible nunber of

carbon atons in the group;@
fl uorine, brom ne, Ch|0f|%e o K‘
or bromne. The term’ CI-Cgpahk
of Cri Cs- hydroxyal kyl , B Cli Cs- al kyl t hi o,

Cl- Cs-al kyl sul finyl, Cl Cs- alkyls 2 onyI Cl- Cs- al kyl car bonyl ,
Cl-CB-aIkyIcarbonyIanlno C3-GCs- cchbQ}kyl Cl- C4-al kyl, aryl - Cl- C4- 30al kyl
or hetaryl -G -C4-al kyl denotes in each case a straight-chain or branched
al kyl group having from1 to 6 carbon atons, greferably 1 to 4 carbon
atons. Exanpl es of %Wrﬁf‘kmd‘cﬁ‘te%hhﬁ bingig witg Yoyhe WRGIRH radicalyr opyl |, i so- propyl
n-butyl, 2-butyl, i&o0-bButGHz). witepbeing 011, EGEﬁtyl 1- met hyl but yl ,
2-nethy|buty|, 3-neBhyhbunﬁkmmeBad@ﬂemhy#propyI 1- ethylpropyl, hexyl ,
1,1-dinethy|propy| x1, ngngghhykgggpyh,g%ﬂgethylpentyl 352- net hyl pentyl,
3- net hyl pentyl, ngthyé %h l; gl Ibutyl 1, 2-di net hyl butyl,

1, 3- di et hyl but yI , P rﬁé || 3 3-dingt hyl but yl ,
1- et hyl butyl, 2-et hW’b‘ﬂ? {Tgt H'Sg’%rei t’ﬁyl;ﬁ &ij(}éaz R XARERYA propyl |
1- ethyI-I-nethyIproﬁfiﬁﬁha 1- ethyI 2- nethylpropyl 40The term

"Cl- Cs- hal oal kyl " a& usgd diétein and in the hal oal kyl noieties of

ClL6_hal oal kyl t hi o, & - Geh géal&msmﬂylf onk-hy@atyBRAYE -Ce-haloalkyl, C1-Ce-

C1- C6- hal oal kyl car bonyl _ _ QWIec%-ds-@xa%%%xy@@&&-a?kyﬁbé-%k &f&o ghain or WO
carbon atont, Elpzow?r%g" i@.%%,oeaaw Eeole oSS Sl or

carbon atons, wherein t
totally replaced with &1 Caebtins Cofraliiesyh SetCrid %%Wf‘" eties are

sel ected from d - Ca- halM@Hyica@psé,cﬁwélda}komreftenyle@eﬁwmﬂ@hyi@z- hal oal kyl ,
such as chl oronet hyl, bs-pupestiydny, ahab e e fyds in theilahivomameddad! |,
f1 uoronet hyl, moieties are unsubstituted or carry 1, 2 or 3 substituents, selected -
' from halogen, C1-Cs-alkyl or C+-Ca-halcalkyl,
in particular hydrogen, C:-Ce-alkyl, C+-Cehydroxyalkyt, C+-Ce-
haloalkyl, C1-Ce-alkoxy-C1-Ca-alkyl, Ci-Ce-haloatkoxy-Cq1-Ca-alkyl,

Re term" "hal ogen" denotes in each case
ire, in 25particular fluorine, chlorine
aSQused herein ar@ in the alkyl noieties




5di f | uor onet hyI trifluoronmethyl, chlorofluoronethyl, dichlorofluoronethyl,
chl orodi f , 1-chloroethyl, 1-bronmethyl, 1-f

2-fl uor oet hyl 9@5% di fl uoroethyl, 2,2, 2-trifl uoroet hyIJIdTL’%ﬁ)S){%lms\éi3‘5

2-chl or o- 2- quoroethyI 2-chl oro- 2, 2- d|fluoro t hy

2, 2di chl or o-2-f | uor et hyP-Cooyaoativk £i-CHianoyeeaiio. C3}5é‘ﬁ¥°&¥alk@i‘cﬁ det@yl and the

| i ke. 10The term "d i - Ggd-&l-Rydliehéttagd CuCedkielclanliday otcS-raloskemil.ght - chai n
or branched bival ent alidapdCyt.-adpohavi ogefaioxydericayi4 car bon at ons,
exarrpl es including get laRgen, ,13,1 éd_gﬁgqt,m @p&_f(a]}@aky@t handi y1l), 1,2-ethylene

ethandiyl), 1 p i RF n 2, 2- propandi yI
1 3 propg'ndl yi, 1, 1é3but2$¥ ro)??'%lcic?a%% 88@ lgalé/aikyg but andi yi, 1, 4-butandiyl,

2,3-butandiyl, 2,2- But & WP The term™" Ilnear C-Ca- 15 al kyl ene" as used

herein denotes a st4ai dght.-iemd@i n bi val ent al kandiyl group having from1l to 4

carbon atons, exanpRes ifipmsbntdismgcmrkww 6n6,-hdloaleybdrinyoemizp Xlan8fop¥ opandi yl and

1,4-butandiyl. The term "G -Cs-al koxy" as used herein and in the al koxy

ol et es‘lOOf G - G- al kogﬁ i£1 o %gg@ragicglﬁ“ \%‘&%S& r’drt'og Bor?é”lgrﬁ ofX or
1

straight-chain or bran rbon at ons,
preferably 1 to 4 carb déatofi?%‘)t)%ﬁzg Ei”eaé‘j“&f grfﬁjeé\”@g&{%vr%??pb P& et hoxy.
et hoxy, n-propoxy, i sofpitepygne. Wh'l%flht“?Y 8Ky, - PatiAoRYyon i so- but yl oxy,
tert-butyl oxy, pentyl oxypis 2-twetddighlb (R y¥richyare Boumd tdadjdsantyckipry atoms of

3- et hyl but yl oxy, 2, 2- i or Yneddier pag pigbd BX Yhead€£Chaikyhe pytlidXyay daexyl oxy,
1, 1- di mefghyl pr opyl oxy, O;LQ,?adgyagﬁshyl 25pr opyl oxy, 1 met hyl pentyl oYX,

2- met hyl pent yl oxy1 g %T tCyCO ]Oérlcrrgt Rgé o%i%f\a]ndl]or

|2mzet g?lln’g?w: gﬁ?yl oxy F ‘"’f\sb"ﬁ? >9’ 03 % C?%:t %Eﬁ’ @/éﬂ’xy,

1- et hyl butylrbxy|8021@fﬁyl butyl oxy, 1, 1 2 t ri met hyl propyl oxy,

1,2, 2-trinetrhyl priopy2 ondy, 1l-ethyl -1- rret hyl pr opyl oxy and

1- et hy1-3 metshsd e G?Q%é??ﬁﬁntly%@l@af&ﬁfrén@ﬂa@gr&@;135?&5151‘1! ealogey cNag-gsed herein
and in the hai ogj OéXC”}'PAEc%’iD%leéb@aal xégégtf}'—h%%'al&%ycﬁ JR&Ac@hfkriAlgnot €s in

each case a St\r/\,ﬁ]l -chaln ranc koxy group "having from l1to6
carbon atons n the hydrogen atons of this roup are partially or
total l'y repl acedngefH* ﬁ§|%$@9?”agﬁﬁ%a‘kﬁ' r?“&&f‘t""ioeim'a{? G381 M Atoms.

Pref erred 35hal balbilioxy. andi eti es i nclude Gii-Ca-hal oal koxy, in particular
C - C2- f | 2501 oal kexyRresucindependdntogetsait roxyihe gholip copsietirgtonBydyogen and
trifluoromnet hoxy:,1 C;l_afki,luor oet hoxy, 2-fluoroethoyx, 2,2-difluoroethoyx,

2,2,2-triflupr X I :
2~ chl or o- 2, %Qd ({E}gr‘gg h%)ié}bp L%%éél “LW’ !Qﬁéﬂgq(ﬁé?ee ﬁ)(r)?(posmon of the
2 2,2-tri chi or o8 5?? %entafl uoroet hoxy and the |ike. 40The term

" Cl - C6- hydr 0‘)<fyaIf~‘il<ﬁy'la"'5'01?‘@r ABAT T GHT O 6ﬁ°’a¥"%/?"@iﬁ ABr AR apEy® atelegrh gr oup havi ng
from1l t3® 6, espeepaldeytybelededfirgatieanoigtconsstibeoCiryl Cahdigrddneread dylloy, i n
particular 1 tondasambefies Wiy 63QRURH0286P6dY ENRA08/306038Rn8 At ons (= O -C3
hydroxyal kyl ), waekgi n one of the hydrogen atons is replaced by a hydroxy

Yoo Zrﬁgxssoanci lhé%@é’r%%ﬁt RéS' e §sﬁ{1y8”<9%%aik9|y& -Co iﬂ/%g)&gewl ar oup

having 5 from1 to %~ @fa"f‘ K3 Ca'tccbﬁ%‘y' %‘Eﬁraé‘feﬁyioﬁécﬁ)'?a'(ia%”%r%éé atons is
repl aced3by a C - CoalyKexs- h@b@iﬁ?awu‘éh&aﬁqum CreEstigseprmateapt C+-thoxymet hyl |
propoxynet hyl , 1- meslkoxyy®idialkpxyl CeChioay=ioay, IG:-Z-alkgithivo Cy-t-hytbalkylthio,

2- et hoxyet hyl, 2- mth@gcwwn@;ﬁmcﬁcsatawk BERRY C-C3aRBEUTeNy Ry aRy | or

3- et hoxypr opyl . 10Th£o;}| on coés-mhéa K4 Xc%-@m% Lé%nlb%

straight-chain or brg on at ons,

wherein one of the # Qﬁiagf%r%% %3[2) }?kéé%(%yﬁ ng ﬁrbo& 1koxy gr oup.
The t er 4% C3- Cs- cycNBARKYIR RS N'&S-$relree'irylead”- ﬁ”ﬁﬁe""'@?y‘?ﬁ’l‘g PRy oi et i es
of 15C3- C6- cycl oal kiplthedpst@nerttitryeld radichisGae Qdedeatiently of aagh kiper fdérm@res in each
case a C1-Ce-alkyt, C1-Ce-haloalkyl or C1-Cs-alkoxy or R¥ and R in the last 4



cycl oal i phatic radical having from3 to 6 C atons, such as cycl opropyl,

cycl obutyl, cyclopentyl and cycl ohexyl5 The cycl oal kyl radical nay be
unsubstit uted or may carry 1, 2, 3 or 4 Cl-C4-al kyl radi gls preferably a
nmet hyl radical . 20%‘{@:@6madftﬁa-t@ﬂﬂhawiﬁtﬂ?@Iné@ﬂkwt@mggmﬁé‘éﬁ D{&F 8 and in the
hal ocycl oal kyl noi &} i8Rk reE3ateatftbhatayalcairiapN-OURCA- & ﬂyCP”@fenot es in each
case a cycloaliphatic radic; rat@@%{éﬁ:&gmwm@cﬁ &e@n@baﬁtmmsor \ghinblvaey

cycl opropyl, cycl OBEFETR a Yrahie) el r.at | east one
hydrogen radical, €. 63%4%‘3’0 Sefc%dﬁg'[}' r% ;saagcg : SRk aced by
hal ogen, si n part| CLHyaNOXYd!Wtﬁﬂﬁl‘ie*Cv@%%Z%ﬂ”Q E?g bk Iuor 0 i ropyl
252-f 1 uor ocycl opr opy lad}aamecamomamawcm@pmﬁ saturated Qjé*PEﬁ‘f%

2-fluorocycl obutyl g ,%e,%bgba &éﬂ&fcfmyﬁd Halerbasiclic Brdt WaidT el olay BETHA |
3 3-difl uorocycl obutg P}{" 3-di fluorocycl obutyl etc, The term
"C2-Cs-al kenyl " as %I erein and in the al kenyl moi eties of C3-C6- hal o-

30al kenyl and aryl - C2- C4- al kenyl. denotes in i ngly unsaturated
hydr ocar{gon andghysidiogivaly taigraged aS‘d agditiay %’f‘s 6”‘1’5%5@ Ox'deé%?%&;w nyl, allyl

(2-propen-1-y1), 1-propen-1-yl, 2-propen-2- t
(2- et hyl pr e Brosa ogty e gsdygleien 1o1a ehafm%?eﬁ{ﬁaé‘ﬁ)"?p"s‘ﬁ"” u\él'"|5‘e°r‘?E‘"Brr’f’f vl
3-penten-1 ‘%{-‘é éonébl)undjo’fﬁﬁtf&mh {) 53d @Ratlieay ane Phedidtadicphop- 2- en- 1-y1

and the |ik eas’é%“ i tRerd eftecase a
carbocyclic tﬁ’*&tﬁf@eﬂc‘dsaé’?@?ﬁ@g { t'he r%%%rﬁoﬁgffgj?@sé éprﬁ’g”y' and phenyl

fused toim s%agejmawdpbsﬂioiﬂwéﬁtytﬁ%@cp@?i%a car ocycl icri ng, such
as naphthyl, 1,2-di hydronaphtyl, 1,2,3,4-tetrah drona‘g é 2 th ’ﬁ’ 2%

* i ndanyl , proKheqbeﬁe:tt%W&lclorme fugerfrelatesitortishyps o pyrinpline 5o ¢ phenyl
part of the usg%r [ Q%ﬁ)ﬁaaa %@ié&@@é@é&?&%@l@&@ﬁ%%ﬂﬁwm@lﬂhe term

"hetaryl" ast gﬁ&h &,ﬁé@s iamcpgdthe witadi cal
sel ect ed fro’fhot"ﬁ%ofd JOGHPTERANE? P01 prarindos i o gérrenbered

‘
het er oar porat keestoaelpryslowsiseinrrest aﬁgcﬁ@e??rnad’x%%%ersﬂi@ 2 or 3 heteroatons
selected fromN, 0 and S and 5- or 6-nenbered het eroarochaltf h%frh[],g fused to
a phenyl ri n@haoa:ontpouraﬁSSﬁ the pregerraizpes el 51t BYERIPS FRACE ad G al e the
het erocyclic )l’tgng Q) cb élec%@d"abaﬂgddmjmﬁ@oﬂ([ ), tBe ﬁmx@em@‘t%rﬂ@htb%ns sel ected
fromN 0 and siol E% erate aclg addll fn@al%@@ﬁﬁgréﬁb@ﬁv@@ﬁmﬁédeﬁtor adi cal s

i ncl ude pyri Bysiciogh @ com P?wmer{j?%ehtdc}fédos ¥, *&Baﬂ!cﬂhﬁ#lysdstatﬁe aa, 4- or

5- asnyl TaYs H hi ¥
i g?lr I2fn or n%ﬁc:ggz;w ir zanhgu{ar far the. treg%@pt o deﬁ’F rs o 81)7 clgan rsR %g&&lﬁﬁfﬁ thy t reny

3-pyrrolyl, guaaehpiseadeser ok@sity, & there disoriesy e1d/iseREsesy WO reppog! t% - or
5- i soxazol yl 34}4 ?5 ‘BW'HTa lvecsptorZ;gandB -Trerefdre tHai ppasehtydisclopwo BlRe BIPYASA2 i . e. 3-,
{%I ADRK in m'amﬁ\-alslsatd Brethod cor@itisig pymasehyd an i . e. 1-,

4- or 5-isot "}ﬁ%}?g
2-, 4- or 5-i Lazol o Bfdndr 4l aheazol I, 4- or
S- (1 2, 3-36xadfevt §r§;1>unt %FSt§ gr%n%i%ggglggg;gtalg st oS gﬁlde of Nfoa '
155- (1, 3, 4- tlphmhim@l‘&)’weratﬁtdkﬁcgcﬁdgém st o % B- q 27t hi adi azopyl ,
4- or 5-(1, 2gdvjbdirachedtiadrgoil 3- or 5-(1, 2, 4 t.hi adi azol)yl triazolyl, e.g.
1H, 2H or 3H 1,2, 3-triazol -4-yl, 2H—tr|azol 3-yl, 1H, 2H- or
AH 1,2, 4- 111 eEobivdane deiEaeetathe ude dthe thinpamdg b thepresenistign ISHSELARB es of
a 5- or 6-nenbered heter ar.or FRGf #S §dathiantor PARAIth disorigr&r to a 5- or
6- menber e hareiBRrB R RRL A S '5;1%1 ceﬁdr?cﬁade benzof uranyl , benzot hi enyl
i ndol yl, i ndakaﬁm%dlhef%mq IATGLAST %1, benzoxat hi azol yl , benzoxadl azol yI
benzothiadlazolyl benzoxazi nyl , chlnolinyl, isochinolinyl, purinyl,
1, 8- napht hyr iljb‘i‘lqlLEEp@@dRﬂl’mbN opymEi lshegN3IOR- d] pyri mi dyl or pyridoi mi dazol yl and
the |like. These fused het atyI radi cal s 25 may be bonded to the renmainder of
the mol ecul e Cnsn Yol &tﬂ@t&r&&rﬁ&ﬂmwa@ofamunamgeafceeemtof 5- or

ich are susceptt
6- nember etf he{ ' 41.ng or vi gis%s(e@é RQF&%rQI%%uéé"ﬁteﬁrUﬁwed phenyl

gy ingl gt N
ggjl gf:)ént Eﬁg?g;nf@gm;‘;ﬁgf dé?uncgﬂﬁgrasuch 268 Gk FHhEmaR: coMoﬁgn@féQm%Ust to



300f Ar, forma saturated or unsaturated 5- or 6-nmenbered carbocyclic or
heterocycl cl ude 2, 3-di hydr obenzof uranyl i.ndol yl ,

di hydr oi so}{vg} Ol} %ﬁzk%l hydrobenzoxa2| nyl 5 t et rahydr0| soc?tnl n%%@%‘%
benzonnrphollnyl chronmenyl, chromanyl; 1, 2-di hydronaphtyl,

1,2,3,4-tet ri@ﬁ?dﬁ'ﬁﬁ?ﬁ&?ﬂ*ﬁf% V,Vifh' &id‘@ﬁwrséﬁ@iﬁﬁsﬁmwlﬁted e iitive dediing aremisr at ed or
unsat ur at ed dagtieoeydineot, bitgrgon delicedishdehgeeraaingtsgsirand(AlHD),/ nmenber ed
cyclic radi %tsoﬁéh Pl s@dh alses@ﬁﬁop%ﬁ.ahsﬁfpﬁrruaJ@%@@ﬂ.nﬁ@ld@ﬁ&t@ﬁbﬁté@mﬁt he group

consi sting af, Ny, 3! Qfe%twe'-:&%%% oA 8 d %%E'ioﬁaatné E%ﬁ&’o@ées&%sat“rat ed 3- to

7- menber ed het eroc ns rated, aromatic
o D tpTBURE dbd @%W@O?Pﬁ@m%ea R b GPEPETE THEIAIE. apart from

the above- desFilersy migrage, seoaisappBdneuinedigrbanstat e Cirediseandmazi r i dyl |

di azi ri di nylfgedingidisarigls, sabesiadormyid andadniangdriaindjastramesting tdisatiypdsoiur any| |
pyrrolinyl, fyitdlel Bdingyndrome) piedses bstbetbd wiy ficeglebeneratiopsuazal i di nyl

i mi dazol i nyly rokd b3 01 A Rslna GiAAk o, sgmw@cgbﬁabus%tgg Ruesl 1 d nyl,
WO 2009/%19 QP EP2008/ 060335 11 |soxazol I nyl,” 1 soxazol I di nyl,

pi peri di nyl, plpeﬁ§Z|nyI nmor phol i nyl, thionorpholinyl, oxothionorpholinyl,
di oxot hi onor phol i nyl and the |ike. N bound 5-, 6- or 7-menber ed sat ur at ed
het er ocycl eshagprding émibe mveryion it [gpsitoae colmLet offmpesant inentierli-ea s cont ai ni ng
one ni t r ogemuibbm caspaurtd af the endralrformwdai (G havirg; taé haertiegd rbamtivrizd af e nder  of
the ol ecul eutsand pARidIctal ViR Ld J8BiEich sal of(), 3n Rloxide btimtdagr het er oat ons

such as % hPSiof lcaaﬁy ‘epﬂed@ gcfdmon ftﬂ& |s,t %@Iforgtaatll'ﬁ ove7 ring member

atons. Exa eteroc cle" are
pyrrolidin- 1?7]% eﬂ"bdé‘?afms Brfv ?dt ‘FoéfQ S‘n (ih meuk%’ era>z/| n-1-yl,

mor phol i n- 4- %?PS*"U_’EGFB ﬁ%ﬁ’ﬁ?’fﬁh‘éjﬁ?rﬂ”tépﬁﬂa' ArRRPIES G TOGPW”lP‘%/‘F eb&%ﬁ?ﬁ% di n- 3- yI

t hi azol i di n-@eypl oprelvextatsyad poydinaete piofysdbsyifuted eisgrearidabibly bendsrages di n- 1- yl

pi per azi n- 1-gifferend tai@irays, Pispdoabbabid to Wk enpitip@edcthitudsyid pamclizror phol i n-4-yl .
N-bound Ay t@cé%%ﬁ&?ﬁér@&né%wﬁt%@gn&‘ﬁht%{n@#ﬂ! Gx&RSprfefabyeRiveald e Sat urat ed
Lhet er obi cygles, canial A e OO SO AT 850 BB, JRIDET R S

attached to one or nore, e.g.
1 or 2 furtI‘Fé’F“pHRﬂdéPBfHT"ﬂ%( s’ﬁ‘é‘r‘?rﬁféh?ffsa%s Fidlogtngls Negigls men%:l)er having a tot gl
of 7, 8,9 or 10 ring nenber atons. Exanples of N bound 7- to 10- menber ed
sat ur at ed het iefilabiseypokdiige toade ohysklagiceliytthierated diitad $heRowipbdmdotteé ng N and
atb+x+y hei rrgm?ua{f}, esPe@lly Boid 20diMH Al RiBAIHGlsibiBgitAN@ idler@bd hdidsyEfspnphisnd to the
S5- HT6 recept&gul{%@ pRY Sl feall to%'ra\f&fb é?uc%m%q§ gztjsfar%rh%\'lo I&rlc)acedvmere' n the

vari abl es Ar meani ngs gi ven
el ow. . 25Tne R Ith PR PREY B vm@ﬁg méﬂkv*S?E%c FetBr & or r o
aspects of tRENIRHERPIFEHd asompaticyiapicarids (SHe FreerrsigsuliapiceFeavhr i abl es of
conpound (| )tpluerespiosicarideckalicornio mattls acid) fuaatdc acy, [peés asid: Bdawrdsddi nent s of
the met hgol audigideeiouse bacoaraid) Qtheoutlibbid avide atd deacribappl Sorsehrig@ddr case on
their own oradgis Qéﬁéa&é&ﬁ&dg%&ah&%ﬁ@%g 3076 \RIBRC B, begediopn, to the

conpounds OfBleBﬁ;sfa éasafeiaa’ﬂg)jﬁg rb%éﬁ salts, wherein the noi ety R the
r

vari abl es x are eferably X +yis 1l 2or 3. 1In
particul ar +yis 1or 2. Preference is given to the conpounds of the
Dol a | antisitewssaProiiaicuss Neea pHT FETRSHER 0Ty (Rl Rl o8 a and
are 0, 13®mr @mpbyrelkecdsihy basie niboge: algm.2ugras3he himogearctaned|tis quéenolineb is 1 or
2. Preferablyoigytb+x+y is 3, 4, 5 or 6 in particular 3,4 or 5. 40Mre.
preference is given to the conpounds of the fornula I and to their salts,

wherein the 'gﬁ%é:%&»go dg hﬁhe?r &Qh’l@g Bn g‘eﬂ%ﬁs% b rfgdl l;éi & by ih rpoig{% %t are 0. 1 or

2, a+bis or in
partl cular 3 )paati,ong radionucieide such ag ?BF K r Sgr TBr 2By, 123, 15!

40 andfor ¥, The incorporation of at least one radionucleide can be achieved by standard
methods for incorporating radionucleides, e.g. by analogy to WO 2006/053785.
Radiolabelled compounds of the present invention can be used e.g. for iabelling 5-HT6



WO 2009/ 019286PCT/ EP2008/ 060335 12 Preference is given to the conpounds of
the formul their salts, wherein the noiety ble Qis N
5Anot her ean}tg)lozg?%@ggﬁ%ﬁoof t he invention rc;;l ates to comoﬂéﬁ(ﬁg@@?fﬁ{(}#g formula |
and to their salts, where in the noiety Rthe variable O is CH.

Pr ef er ence irgcapioresndiiey diagpostie Kipsinacs SH¥ 6 faseripEimIIRR MRISaiA P2t ¥ Hei r sal t s,
wher ei n t he hpiaes. RaRokbaley asmeivhds ¢fRe nresehyidveotiergan Gk uSH fat kgdnostic

C3- a4- al kenyina@hg EYicduRRKSBINTRENS-HTE Lddbiitod irp@bhinal) inpaic@dresr ed embodi ment

IR, is hydrogenqsiif&M 3emBLefierence is given to the conpounds of the
formula I_ and tgsithngal%r gsalts, Ev\/nerei n the nmoiety Rthe variable RL is

benzyl b5enrz1L¥I oxycar bonyl or C -C4- al koxycarbonyl such as net hoxycarbonyl,

| y ( :
et hoxycar boriAticuBeBRaF NG {AdidRbelsgcompoungR gt I3k HEsF B BHSIION AR E conpounds
are val uabl ehpsstcempaaidacidke formuiahe whice palkda tdgesbinecepipouedding, wherein IR
i s hydr ogen.rafioefceidesogh dssS'(iake FOtoD “F hie pertepounddoratletdhecibgedidra | and to
Fhellr sal t's, n@heS 6t Pafib@ai Pt é%soh:?qew@rdf@elo@ba%dlcsmmEa@gﬁﬁb Pr ﬂerence
is also give : : - 20t @ alts,
wher ei n the dg%%eg%g@ “O?%‘%%??Eﬁ?%‘“é@ Sy ?ﬂglb%@‘i%cﬁﬂ“%‘{% and R3
are both hy ?5130 bied comiouic o PR PgRSLIRva s o MR GifaR AHES P PSPy mul a |
and to thei rendfing diopgrsids; aretrRBicvaspf ot the lapelingzase iagneséic agipg obr ef er ence
i's given to th&éHTEmgpepndisnaibndlitydynarenubfaokitramemitgornt temograghal (PET). wher ei n t he
noi ety R t heTneas bauiolnd® drSald paitRiahe iseRirtod therdRighodait intdyghgionuané i on rel at es
ﬁ 0.c0 g})g*rﬁ;{g%)@mreis%ﬁ@gg gfi—mélr@oebto%r]ﬁi n]?a%n{aré?hrpat?igéé’rlf&@iag%ﬁiﬁer%&idgﬁ)$ %e?gget ol
are linear C%”BgyQ[Q‘ﬁnslOéngy'%ﬁ%aﬂ%lgggﬁ%%%g?i @ﬁe{%g%g{mﬂ%yecgﬁy 1 or 2
radi cal s R6 Sohef i”ﬁ’éﬂ 2RU8/093485 A further embodi ment of the invention
rel ates to conpounds of the fornmula land to 35their salts, where pis 1 and
t he radi cal frHbrgaogetdisies webttvnedie theaghoeatiefiRdpnadiiretvarisbidsoundikedthea car bon
atom of 2 Orterfn RElbRE € Bdlickife tdi@s Rir IHdR@EA 1i&IngsTbf tAd Rdivibee afouf-detibed! Kyl ene,
whi ch i's unsghstid i ed 9.y, é'at%grcfyﬁ"e]thé)ﬁosgibl%%ghﬁéiﬁ cﬁ@or@ﬁorﬂ?fﬂ't%ﬁd herei n.

Particul ar preference is given e conmpounds of t formula | and to
their salts,¥®herein the noiety Rthe variables a, b, x, v, p, q, Q R1,
R2 and R3 are defined as follows: ais 0, 1 or 2, WO

2009/ 019286 PUF/tEPP Da8d<0b 3B BRE:s in each case fluorine, bromine, chlorine or jodine, in

25 particular fluorine, chiorine or bromine.

The term "C+Cs-atkyl” as used herein and in the alkyl moieties of Cy-Ce-hydroxyalkyl,
C.-Ce-alkoxy-C1-Cu-alkyl, C1-Cs-alkylthio, C+-Ce-alkylsuifinyl, C1-Ce-alkyisuifonyl,
C-Cealkylcarbonyl, C1-Ces-alkylcarbonylamino, Cs-Cs-cycloalkyi-C-Ca-alkyl, aryl-Cq-Cs-

30 alkyl or hetaryl-Cs-Cs-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. Examples of
an alkyl group are methyl, ethyl, n-propyl, iso-propyl, n-butyl, 2-butyl, iso-butyi, tert-
butyl, pentyl, 1-methyibutyi, 2-methylbutyl, 3-methylbutyl, 2,2-dimethylpropyl,
1-gthylpropyl, hexyl, 1,1-dimethylpropyl, 1,2-dimethylpropyl, 1-methyipentyl,

35  2Z-methyipentyl, 3-methylpentyl, 4-methylpentyl, 1,1-dimethylbutyl, 1,2-dimethyibutyl,
1,3-dimethylbutyl, 2,2-dimethylbutyl, 2,3-dimethyibutyl, 3,3-dimethylbutyl, 1-ethylbutyl,
2-ethylbutyl, 1,1,2-trimethylpropyl, 1,2,2-trimethylpropyl, 1-ethyl-1-methylpropyl and
1-sthyi-2-methylpropyl.

40  The term "Cs-Ce-haloalkyl" as used herein and in the haloalkyl moieties of
C1.Ce.haivalkylthio, C+-Ce-haloalkylsulfinyl, C:-Ce-haloalkylsulfonyl, C+-Ce-haloalkyl-
carbonyl, C1-Ce-haloalkylcarbonylamino denotes in each case a straight-chain or



13 bis 0 1 or 2, xis 0, 1 or 2, yis O, 1 or 2, provided that a + bis 1, 2

or 3, r 3 and a +b+x+y Is 3, 4, 5 or ular 3,4 or
5 pis 0 %dﬁ(&)%’l%%g N, Rlis hydrogen, gCl- CA- al kyl , C!:ad%é@%gﬁiﬁ or

cyclopropylnethx in a particular 10hy dro or R1 i s benzyl or
butoxycarbod?@“ﬁﬁ@ﬂh&gﬁwﬂmﬁﬁﬁﬁﬁaﬁdoﬁsﬁﬁ§”ﬁ%ﬂﬁoﬁ@%@””BrdeQ%&@@E%?ar
pr ef er ence itsis gioue Aretpart hyeor ¢waiy oepimbsd ofth hdlegenatams. Breferrgd dalpakit hei r sal t's,
15wher ei n t heoigmek etekeBcics fram Iadi, tabairfl, dsp&:idigpretae frin T t-hRodiky,
R LR-2R-3R ¢ ﬁa&h@?o S Br ity dicHBroaRER, HERERGRN] FipOR8AR60335 15
VIR JS uoromethyl r1ﬁuoror¥ethy1 chloroflucromethyl, dichiorofiuoromethyl,
chlorodifluoromethyl, 1-chloroethyl, 1-bromethyi, 1-fluoroethyl, 2-fiuoroethyl,
2, 2-difluoroethyl, 2,2,2-trifluoroethyt, 2-chioro-2-fluoroethyt, 2-chloro-2,2-difluorosthyl,
2,2dichioro-2-fluorethyl, 2,2,2-trichioroethyl, pentafiuoroethyl and the like.

10 The term "C+Ca-alkylene" as used herein denotes a straight-chain or branched bivalent
alkandiyl group having from 1 to 4 carbon atoms, examples including methylene,
1,1-ethylene (1,1-ethandiyl), 1,2-ethylene (1,2-ethandiyl}, 1,1-propandiyi,
1,2-propandiyl, 2,2-propandiyl, 1,3-propandiy!, 1,1-butandiyl, 1,2-butandiyl,
1,3-butandiyl, 1,4-butandiyl, 2,3-butandiyi, 2,2-butanediyl. The term " linear C+-Ca-

15  alkylene” as used herein denotes a straight-chain bivalent alkandiyl group having from
1 to 4 carbon atoms, examples including methylene, 1,2-ethylene, 1,3-propandiyl and
1,4-butandiyl.

The term "Cq-Ce-alkoxy" as used herein and in the alkoxy moieties of C1-Ce-alkoxy-Cs-

20  Csalkyl denotes in each case a straight-chain or branched alkoxy group having from 1
to 6 carbon atoms, preferably 1 to 4 carbon atoms. Examples of an alkoxy group are
methoxy, ethoxy, n-propoxy. iso-propoxy, n-butyloxy, 2-butyloxy, iso-butyloxy,
tert-butyioxy, pentyloxy, 1-methylbutyloxy, 2-methylbutyloxy, 3-methylbutyloxy, 2,2-di-
methylpropyloxy, 1-ethylpropyloxy, hexyloxy, 1,1-dimethyipropyloxy, 1,2-dimethyl-

25  propyloxy, 1-methylpentyloyx, 2-methylpentyloxy, 3-methylpentyloxy, 4-methyipentyl-
oxy, 1,1-dimethylbutyloyx, 1,2-dimethylbutyloxy, 1,3~-dimethylbutyloxy, 2,2-dimethyl-
butyloxy, 2,3-dimethylbutyloyx, 3,3-dimethylbutyloxy, 1-ethylbutyloxy, 2-ethylbutyloxy,
1,1,2-trimethylpropyloxy, 1.2,2-trimethylpropyloxy, 1-ethyl-1-methyipropyloxy and
1-gthyi-2-methylpropyloxy.

30
The term "Ci-Cs-haloalkoxy" as used herein and in the haloalkoxy moieties of C+-Cg-
haloalkoxy-C+Ca-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
nartially or totally replaced with halogen atoms, in particular fluorine aioms. Preferred

35  haloalkoxy moieties include Cq-Cs-haloalkoxy, in particular C-Ce-fluoroalikoxy, such as
fluoromethoxy, difluoromethoxy, trifluoromethoxy, 1-fiuoroethoxy, 2-fluoroethoyx,
2,2-difluoroethoyx, 2,2,2-4rifluoroethoxy, 2-chloro-2-fluoroethoxy, 2-chloro-2,2-diflucro-
ethoxy, 2,2dichloro-2-flucrethoxy, 2.2,2-frichioroethoxy, pentafiuoroethoxy and the like.

40  The term "C+-Ce-hydroxyalkyl” is a straight-chain or branched alky! group having from
1 to 6, especially 1 fo 4 carbon atoms (= C+-C4 hydroxyalkyl}, in patticular 1 to 3 carbon



Ni\ ..* R31R 32R 33R- 34R- 35 \N-Ri R- 36R- 37 R-40 N, R-44

Swherein Rl i fined in claiml and * indicates [Wale) site to
t he qui noﬁ&r(l)y 09?}39(]2g§al ) Mor e prefersnce IS given tl{)&fﬂﬁg‘log@éﬁ%gunds of the

formula I, their Noxides and to their”salts, wherein the nmoiety Ris
sel ect ed fr atenehie Gdaihgdpyaby). whereihainagl the hrirggentoris3greplBegichyR 44, in
particul ar frayomxy freus, adihcalis2-ofdrdxyethfiar Bhldexprobyl. R-3, R-5, R 6, R 8, R 9,
WD 20091019286PCT/ EP20081060335 16 R-10, R 11, R 12, R 13, R 15, R-17,

R-21, R 22, R- R 25, R 27 - Rn28.. R R - - o R- 38 and
R-44. Parti cﬁegfmgeé% %?Iéér?(ge%z icégg%v'esr?%t%%gﬁeﬁa@? b%ﬂn g&;,g?@t@%ugaf gﬁ%ul al,
Chei t N dxi ST hio SO KBTI NG DA oRR IREE & PP el oct ed fr om

t he radi cal sCiofsalieey grormstdesia BethpymethyRetoxynityl propoggietd, 25, R- 26 and

R- 44, whith Bmesoxypthel tebngethgi vertiogyetfyhBathnedgetnvh @redtimxiRrosyl.sel ected from
R-11 and R 1RethBaplop@d-@ethedyplopy eng-ethbs/pilpgio gi ven to conpounds of the
present invention, wherein Ris R-44. In the polycylic radicals R the

bri dgi ng,carpan, ALAM( haiSandk®.-E2ERMNs 85PN SRR ¥ B8hcRes alkyl group
having from 1 to 4 carbon atoms, wherein one of the hydrogen atoms is replaced by a
C+-Ce-haloalkoxy group.

The term "C;-Ce-cycloalkyl" as used herein and in the cycloalkyl moieties of

15  Ca-Ce-cycloalkyi-Ci-Ce-alkyl and Cs-Ce-halocycloylkyl denotes in each case a
cycloaliphatic radical having from 3 to 6 C atoms, such as cyclopropyl, cyc'lobuty[,
cyclopentyl and cyclohexyl. The cycloalkyl radical may be unsubstituted or may carry
1, 2, 3 or 4 C4-Csalkyl radicals, preferably a methyl radical.

20  The term "Cs-Ce-halocycloalkyl” as used herein and in the haiocycloaikyl moieties of
C:-Ce-halocycloalkyl-Cq-Ca-alkyt denotes in sach case a cycloaliphatic radical having
from 3 to 6 C atoms, such as cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl,
wherein at least one hydrogen radical, e.g. 1, 2, 3, 4 or 5 hydrogen radicals are
reptaced by halogen, in particular fluorine. Examples include 1-fluorocyclopropyl,

25  2-flucrocyclopropyl, 2,2-difluorocyciopropyl, 1-flucrocyclobutyl, 2-fluorocyclobutyl,

2, 2-difluorocyclobutyl, 3-flucrocyciobutyl, 3,3-difluorocyclobutyl, 1,3-diflucrocyclobutyl
efc,

The tarm "C-Ce-alkenyl” as used herein and in the aikenyl moieties of Cs-Ce-halo-

30  alkenyl and aryl-C-Cs-alkenyl denotes in each case a singly unsaturated hydrocarbon
radical having 2, 3, 4, 5 or 6 C-atoms, e.g. vinyl, allyi (2-propen-1-yl}, 1-propen-1-yl,
2-propen-2-yt, methallyl (2-methylprop-2-en-1-yl), 2-buten-1-yl, 3-buten-1-yl, 2-penten-
1-yl, 3-penten-1-yl, 4-penten-1-yl, 1-methylbut-2-en-1-yl, 2-ethylprop-2-en-1-yl and the '
like.

35
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
5- or 6-membered carbocyclic ring, such as naphthyl, 1,2-dihydronaphtyl, 1,2,3,4-tetra-
hydronaphty!, indenyl or indanyl, provided that in the fused rings aryl is bound via the

40 phenyl part of the fused rings.



10and R3, respectively) may create centers of chirality. The invention

rel at es tow%%%%ﬁjﬂg%.vmgei n Ris a mxture of enantljccb J3§,l,6%§35V"e|| as to
' [

conmpounds, "wherein s enanti omeri cal Loy enriched or enantironertcally pure.
The possible enantioners of the radialS R, in particular of the radicals
R-5, R 12, Rhesgrmphdaigry!” Rs p@d hreepgleapids R-eadh ease adistoreytie rasioabdetesied 15 5A
parti cul ar pioeftes nedp esraathgye nionadyclictfe oif Gimenberan hételoatoeatid mdicaspounds of
t hle Ior nyl a dompWdiey & Hhg ¥ndnbeR@22 oANMLBBI0RTREEHERRIM ﬂfofah@siana/fsmri ﬁn
relates to : rei i.s CH2 urt her
enbodi ment ?ﬂ?ﬁg&%r\}%nm%rgﬁatﬁcg{ngr” é’gd %Ooa ?é%ﬁ Ig'ﬂﬁaéogﬁ %mF '%g?ru |, wherein
X 15 a catboRACERBIS e et ”e?eég?yd\crﬁm RamR et e iSd Sl 28Rt of ¢ he
i nvention X 3 Retereptemespigcipdtiiee - ha¥i%-i on of the 15quinolinyl noiety, i.e.
this enbodi ment relates to conpounds of the following fornula | a: 20In
anot h?e_r elnbc&iiam@raé ofH- of m&hmy@ggé@ma%h&ﬁé 2arbiethciube b)h\'lﬁyifk‘rep% B4 ?:onhof t he
qui nol I nyl nRLBEN, pytimiingt 14, $- 8 Riinyl, BYraLifd, dvRdLANPQLAGS of the
7ol lowt ngy o LA Syt B/ pERe FEBTR MBRRE BTN (1) (rm
Anongst corrpo'%as "4 anéf_’ i‘eb, pre erye’nc'g’l“s‘ |venryt%'t OS€ “conpounds,
wherei n X i &7o!Y: 8X3&RY s £ CorhpdiAeRyY 1 'spxaz a6, 3ot &F eFe¥zeYh s given to
t hose conpoumdzoilae. 3-p3-gndtthiazolyhispthiazadlltis; 3-whear Siigpthiarelymoyirazo!. Ret he
vari abl es a,1-18-, 4 or §-pyrpzoly},i.e Q-, Rl4- oR2-ingitkik o3 okeatezol@ineg.o¥ ot he preferred
neani ngs ands-j13 Akabibedi: ar 028-8 Xebianrebi3s 31 &ld @wsioxbiszdly, 4 ®r 2, 10bis O,
1or 2, XS dy sl RladRrol, Bidtiazdy1%.g.2x or 5-(1,3,4-thiadiazol)yl, 4- or

5-(1,2,3-thiadiazolyl, 3- or 5-(1,2,4-thiadiazol)yl, triazolyl, e.g. 1H-, 2H- or

3H-1,2,3-triazol-4-yl, 2H-triazol-3-yl, 1H-, 2H-, or 4H-1,2,4-tfazolyl and tetrazolyl, i.e.

1H- or 2H-tetrazoiyl.

20 Examples of a 5- or 6-membered heteroaromatic ring fused fo a phenyl ring orto a 5-
or 8-membered heteroaromatic radical include benzofuranyl, benzothienyl, indolyt, ind-
azolyl, benzimidazolyl, benzoxathiazolyl, benzoxadiazolyl, benzothiadiazalyl,
benzoxazinyl, chinolinyl, isochinolinyl, purinyl, 1,8-naphthyridyl, pteridyl,
pyrido[3,2-d]pyrimidyl or pyridoimidazolyl and the like. These fused hetaryl radicals

25  may be bonded to the remainder of the molecule (more precisely to the X group) via
any ring atom of 5- or 8-membered heteroaromatic ring or via a carbon atom of the
fused phenyl moiety.

Examples of rings Ar, wherein 2 radicals R*, which are bound to adjacent carbon atoms

36 of Ar, form a saturated or unsaturated 5~ or 6-membered carbocyclic or heterocyclic
ring include 2,3-dihydrobenzofuranyl, 2,3-dihydroindolyl, dihydroisoindolyl,
dihydrobenzoxazinyl, tetrahydroisochinolinyl, benzomorpholinyl, chramenyl, chromany,
1,2-dihydronaphtyl, 1,2,3,4-tetrahydronaphtyl, indenyl and indanyt,

35  The term "saturated or unsaturated heterocyclic ring” in each case denotes a 3-to 7
membered cyclic radical containing at least one hetero aiom selected from the group
consisting of N, O and 8. Examples for such saturated or unsaturated 3- to
7-membered heterocyclic rings comprise saturated or unsaturated, aromatic or non-
aromatic heterocyclic rings. Examples therefore include, apart from the above-defined

40  5- or 6-membered heteroaromatic radicals, aziridyl, diaziridinyi, oxiranyl, azetidinyl,
azetinyl, di- and tetrahydrofuranyl, pyrrolinyl, pyrrolidinyl, oxopyrrolidinyl, pyrazolinyi,
pyrazolidinyl, imidazolinyl, imidazolidinyl, oxazolinyl, oxazolidinyl, oxo-oxazolidinyt,



provided that a + bis 1,2 or 3, x +yis 1 2 or 3 and a+ b+x+y is 3, 4, 5

6, Iinp 3, 4or5 15pi s O, qlso QsN so9en,
CI C4- al ky%roz@}dtﬁg al kenyl or cycl opr%gyl met hyl, in acgédr‘”ﬁ“%’ ar hydrogen,

or Rt is benzyl or butoxycarbonyl i's hydrogen and | R2i s hydrogen.
Anongst conpesuerdyny. dsoxprdlidiny, qmrsws&mmrazm!ememéwm ihpmgiphelimyt o t hose
conpounds | axahidmbiphaltmgl, tioxdtiiehdrpisdhyt spd tbtkeei n X is SO2 and wherein Ris a
noiety of the fornmulae R- 251 to R-44, in particul ar a noiety R1, R 3

R5 R6, R o) R- 22, R-24,
R-25, R- rﬁb%gd% oy e @’&éﬂh a@g&é hgg%a' e ”%Wgat%tﬂ and nore
pref er abl%y Cﬁi%fad'ﬁf ﬁi"”tﬁﬁ"igz"“e#i'“?@e“ ﬁOTés aﬁnﬁg‘emﬁe’%h*&‘ﬁ '*R44, and
nost preferﬁﬁ%f‘eét%?éﬁmﬁmﬁiT“&m?@%@ and qiiguelly GReerendie. L 1052 as def i ned
above and i riuprer hatgrubtams byadirae §e §.or B(as Ainy eeybpr, edvimgragidiabeiboglonveing of t he

i nvention r ehattRsatbMs COAPPILE EH "0bodni - fool-hembared Eairaiked Aetb@doyie” ardO
20091019286P9I3+5P210g8a&$.9%§ lp.pevmrﬂim et Rhiobzin 3 Afinfh pyie as def i ned
her ern a{bd Ientlel'I l’r;loii -4—% gt ZO? n- QBZOYC@’I g %laz%dm-ﬁty O the for rTU' ae R-1
to R 44,1 EpiphoiFA iAdaiclol & 58, R9, R-10, R 11,
R 12, R- 13 W%dmﬁéaiefm ‘Ryizefpe@?”ﬁfy"%d*ﬁzi"y' RipsEZingd-yA-meihgaperpdin g R34,

R- 35, R-36, maﬂwrldifwﬂ@f@rmqm@hﬂ 4d nore preferably a noiety R-5, R 11,

R-12, R 15, R 16, R 25, R 26 or R 44, and nost preferably a noiety R-11 or
R-12 or R-44y. bé{%@l?emrxoln%mﬂe‘ﬁeoes%n@lzﬂéd mdo@{a@né@a@r&neraﬁydafu&atwl ar hydrogen.

10not hefs pricf eﬁf ﬁgmpa% %% P érhﬁodq%}!ﬁﬁkb ARrbEl BhEPsLR.GOTRYUNS of the
herein and VREEJE; ofihe molegd ﬁ@ﬂgﬁﬁtE“§B(§08°* 2o, &5 00 ihefiderfidons 1o, = o

to R-44, in ﬁHﬁ?@ﬁ@Lﬁ arrNasmﬂsxr@wbeRhfv'n@a ?ta‘F@c 8 o610 rirg mepber a0, R- 11,
R-12, R-13, HRambles BEN-Bour@-72 b, 10RnBherdd satliratfd lzeseroiﬂsyzvc rafRe@Bare 29, R- 34,
R-35, R-36, rRichls R Ri38 tengRr 44 sapek+ppeiag preberably a noiety R-5, R-11,
R-12, R4p, R 16, R-25, R—26 or R-44, and nost preferably a noiety R 11 or

R-12 or R4 ¥vq fipe i cul ar hydrogen.
A further pf‘g . 8'{09&&% F%{O%m%? ﬁ§5 gec%?ﬂ?é(&e% ) ESg’?’?{corrpounds of the
fol | owi ng fdﬁOWﬂP%{’ Faffez’mua (1}, wherein the vanables ArA X n,m, R

RP have the meanings given below.

25  The remarks made in the following with respect 1o preferred aspects of the invention,
e.g. to preferred meanings of the variables of compound (I}, to preferred compounds (1)
and to preferred embodiments of the method or the use according to the invention,
apply in each case on their own or to combinations thereof.

30  Preference is given to the compounds of the formula { and to their salts, wherein the
moiety R the variables x and y are 0, 1 or 2. Preferably x + yis 1, 2 or 3. In particular x
+yistor2

Preference is given to the compounds of the formula [ and to their salts, whergin the
35 moiety R the variables 2 and bare 0, 1 or 2. Preferably a + bis 1, 2 or 3. In particular
a+bistor2.

Preferably a + b+ x +vyis 3, 4, 5 or 6, in particular 3, 4 or 5.
40  More preference is given to the compounds of the formula | and to their salts, wherein

the moiety R the variablesaandbare(,1or2, xandyare0,1or2,a+bis1,20r3,
x+yis1,2or3anda+b+x+yis3, 4,50r86, in particular 3, 4 or 5.



wherein n, m Ar, Ra and Rb are as defined herein and wherein Ris as

defi ned abq){)%n?%qgs%a noi ety of the fornmulae R-1 to %f%&{’f’ﬁ’gﬂ%m cular a

noiety R-1, R-6, R 58, R9,6R10, R 11, R I§215 R-17,
R-21, R 22, R24, R 25, R 27, R-28, R?Q R-34, R 35 R-36, R 37, R 38 or
R-44 and nore preferably a noiety R5 R 11, R 12, R 15 R 16, R 25, R-26
or R-44, and”rafe&hcq:isgifverE:bihwccmmmhcﬁto‘q]thﬁifolmuieﬁa!Rithhem’saR%,Meremm ein RLis
as defined a{a@ytﬁmaﬂﬂglvér@b@aﬂsimul ar hydrogen. 10A further preferred

enbodi msnt of the invention relates to corrpounds of the follow ng formula

| b. a: n er.ein d erein Ris
b et i nh e efhockhast S it f&%ﬁe? Do iRt PR s A
particul ar asaﬁﬁawéﬁf?i‘ﬁhimOF?%Rﬂﬁvsﬂabﬁ %, R-9, R 10, R 11 R-12, R 13,
R 15, R 17, R 21, R 22, R24 R 25 R 27 R28 R29 R34 R35 R 36,
R-37, R-38 Wrefﬁreéée la@demrﬁ@e :ﬁn’n&]‘oesﬁ{almlf ynea)rsmrﬂliaebyd R-tigir sl Whelind?y R- 15,
R-16, R-25, Ry &g ROthe Barﬂaﬂ)ie F@n@aﬂ%ﬁ‘n 0, &5, IkAbE Yc AakEdy & Yy dbspidby Rletip. 12 or

R- 44, ei VB nparticul ar hydrogen. 20 Anot her
pr ef erreﬁj nﬁo& m&'ﬁ e |n\(;ien %%ngiﬂ r{%éges to conpounds of the follow ng

formula I b.b: WO 2009/ 019286PCT/ EP2008/ 060335 21 wherein n, m Ar, Ra and
IR are as ddfawiredraisersions giv tfecenpourds of taesforasls had talleledtse. g. a i ety
of the formitaesiRhé no@hR 4ls variablp &F ibewdyaberayivpicatbpniRodC-&R-3, R-5, R-6, RS,
R-9, R-10, Rudbdycaffodd sudﬂ'ak%eti%xﬁ@rboRyEl&hoxﬁ%a?ﬂony!%mﬁ&ycﬁb&ﬂd orfer25, R-27,
R-28, R 29 @T&i}caﬂg §5rh gig&%p Tare Eén%e%@.%e%m@mm@gre%am grably a

noi ety R5 Bl dfy 1| h@‘g%gen , R-26 or nost
preferably a it er} =4 Tﬁ.e R R-44, wherein R, is as defined above
and in particular hydr ogen. A further preferred enbodi nent of the invention
rel ates to cRyafesoris gybn tortee ¢atrcovdsgthe dermuled andlodheir saltsudpigindhen, m Ar, Ra
anq ER are rasietglafihﬂ@ﬁhdﬁo&ri@iimhwn@emﬁeﬁme& bISOQESerdteftﬁaqmdwpa:hmMef e.g. a
go' eté Oﬁ%gﬁﬁ?ﬁf&ﬁﬁm &% tRihbir 69tsRwekein géfgﬁ’étyqugtgé @é&ia?igwgﬁgfiiroggﬂ.—éy% % 25- 5,

3 3 3 ’ . ’ . ’ . ’ - ’ - ’

R 25 R27, B Egiar%%gREel%”th 'ﬁdé“’ée”R 36, R-37, R-38 or R 44 and nore
preferably a moiety R-5, R 11, R 12, R 15 R-16, R 25, R-26 or R-44, and
most pr ef er aBEpreRciolvety topbe qongrounds o thg formula anduedhedi SPRYIESINARE def i ned
above and i nmgeiy ti talvarableyis 6gen. 20A particularly preferred enbodi nent of
the invemion relates to conmpounds of the followng fornula | a.al:

25wher el n N, pdllerefite is Biven BANGESNIZINRI o 3 SorfiEfali BRERSIaNs, WRkerdiPinb
particul ar h%g&?gie{%e variable p is 0.

Another embodiment of the invention relates to compounds of the formula | and {o their

30 salts, where pis 2 and two radicals R4, which are bound to adjacent carbon atoms of X
or Y, together are linear Cs~Cs-alkylene, which is unsubstituted or may carry 1 or 2
radicals RS as defined herein.

A further embodiment of the invention relates to compounds of the formula | and to

35  their salts, where p is 1 and the radical R together with the radical R*, which is bound
to a carbon atom of X or Y adjacent to the nitrogen atom, are linear C2-Cs-alkylene,
which is unsubstituted or may carry 1 or 2 radicals R® as defined herein.

Particular preference is given to the compounds of the formula | and to their salts,
40  wherein the moiety R the variables 2, b, X, v, p, , @, RY, R? and R® are defined as

follows:

a is0,1or2,



Anot her particularly preferred enbodi ment of the invention relates to
conpounds |l ow ng formula | a.a2: WO 2009/ Oﬁf}‘gg 008/ 060335
22 0 S—Arwc(()ztﬁmﬁ)")I J(Ra) wherein n, m,/Ar, Rt, Ra an a‘ﬁg’{}ﬁg%%deflned L
herein. Rl is in particular hydrogen A further particul arly preferred
enmbodi ment df t.i'®U@éntion relates to conpounds of the follow ng fornula

| a. a2a: 10wher&mimr2m Ar, RlL, Ra and ER are as defined herein. 1:21 is
in particulaf hydregen. A further particularly preferred enbodi nent of the
i nvention rel at %ﬁovtdgdﬁagrgopgrgdrszgt3meytqli%mafpswhajgta,@%ms in0 0- "
(-SAr wher ei n Dar 4Ar5 are as defined herein. IRl is
in parti cul ar hﬁﬁ?‘% fe %A further pr ef erred enbodi nent of the invention
relates to chrrptﬁPﬁds of the formula 20l a.a as defined above, wherein Ris a
radical R-1,awhé&®in Rl is as defined above and wherein IRL is in

particul ar hgdragen (Conpounds la.a3). WD 2009/ 019286PCT/ EP2008/ 060335 23

A further prefeidgdogabedicrami, @atctmnym@,rttdp%yrretr@t % fadicognpounds of the

forrrula .a as e aradical R-3, wherein R is as
defi ned a ov%f ;;%B o &Fﬁ?%@%zyr\éff‘&ﬁ&!gr“ cuf ar hydrogen (Conpounds la.a4). 5
e

A further r°8?fbtﬂﬁt ment of the invention relates to conpounds of the
formula | a. aR s ikfwFioge above, wherein Ris a radical R 5, wherein fRil is
as defined above and wherein Ri is in particular hydrogen (Conpounds

| a. ab) . Particular preference is given to the compounds of the formula | and to their salts,

15  wherein the moiety R is a radical of the formulae R-1 to R-44:

t

[ 1
R R
1 AN AN
ng R\N]t f g ;|N/R % ZN%
*/N */N */N */N

N
R-1 R-2 R-3 R-4 R-5
R! R
R \ /
\N N N
RN N—R'
Z Nw, 1
*/N VC/N */N */ N

R-6 R-7 R-8 R-9 R-10



A further preferred enbodi nent of the invention relates to conpounds of the
formula 10 .ﬁogﬁmgﬁefi ned above, wherein Ris a radi %T;ﬁi@%gﬁemer ein RLis

as defined above and wherein R is in pﬁrti cul ar hydrogen (Conpounds
| a. aba) . A further preferred enbodi nent of the invention relates to
compounds of thRe formula la.a as defined above, wherei n Ris a radical

R-5b, wherein |l\ﬂ is as efinfgd ab
hydr ogen ( Cogpoumds | & -
i nvention relat to c
wherein R is /a riadical
is in partic @ hydr ogen~( Co | a. ab)> preferred

enbodi nent of the i nvent on relates to conpounds of thé}'forrml ala. a as
defi ned above, swherein is aradical R-8, wherein R is as defined above
and wherein R is in particular hydrogen (Conpounds la.a7). 25 A further
preferred enbodi nent of the invention relates to conpounds of the formula

| a. a as definBd'tabove, Rfidrein R 514 radi caR-® 9, wherB+ R is as defined
above and wherein Rt-is in particular hydrogen (Conpounds | a. a8). A
further preferredrénbodi ment of the invemgion rel ats to conpounds of the
formul a 30l a. a defi ned ove, whereirN’Ris a raflical R-10, wherein R is

e apd 15 in IR in particular

as defined above\and_whereim\ Rl is iry panticul gr dr og ( ®npQunds

| a. a9) . ANfurt eer“"r” erréd embodi\nent/ of tke ipdvention rTates to
conpounds of formul a ia as defi above, erein 5 a radical
R-13, wherein R ) s as defingd abovepand)35wherei nyRL i s(_inpaarticul ar

hydr ogen (Conpminds | a. al A*further enbddi nent” of * t he

i nvention rel aties to compounds of the fornula |a.a as defined above,
wherein Ris a radical R 15 wherein R is as defined above and wherein Ri
i s in particul Br16hydrogen R @bnpounds Falt@l 1). &'Swo  R-20

2009/ 019286PCT/ EP2008/ 060335 24 A further preferred enbodfnent of the

i nvention rekdtes to ounds oR\the fornula | a. &'as defjned above,
wherein Ris anaqical , Whereiy--rR1L is a fined 0 and wherein Rl
is in particula ydr oge npounds | a. alla). A further /preferred
enbodi ment of Fhe Y\ nventd on\rel ates t o, conpouhdshof the/foryula |la.a as
defined above,\whepein R is A radNcal R 18b;Nwherei n*THL is/as defined
above and V\/nergi RL is I NQarti cul hydr oge Conpoun a.allb). A
further prefernred enbodi nent.of the invention relates to conpounds of the

formula 10l a. a defi ne ove, wherein Ris adical R 17, wherein RL is
§:22 R il &

as defined abo nd where R, parti cul hydr oger’?' %orrpounds
| a.al2). A further preferred enbodi ment of the invention relates to
conpounds of the Rornula |a.a as defined above, wherein Ris a radical

articul ar

R-21, wherein Rt j§s as defjned above and 15wherein. Rl is in

hydr ogen ( Conpogndy, | a. a¥d) “nARfurth nefer Rednénbedi ment” ofnt Re
invention rel ates t'o compounds of the _formula | a. defi ned/above,
wherein Ris a fYadical 22\ wherei n/R1 \\'s as def/i neg§ abové a wherein Rl
is in particul & hydrogé npoufiddl | a. 414) . 20\ A furt her\ prelNert ed

enbodi ment of t nventi relates t onpounds the for a la.a as

/ /

defined above, «wherein R'is a radical R 24, wher€in RL is as defined above
and wherein Rl is_Ln particyl ar hydr (Conpoungls,l a. al5). .25 A further
preferred enbodﬁ%@ht of tﬁgﬁinventioﬁggglates toqggﬁpoundskb(;the formul a

| a.a as defined above, wherein Ris a radical R 25, wherein RL is as
defined above and wherein IRL is in particular hydrogen (Conpounds | a.al6).
A further preferred enbodi nent of the invention relates to conpounds of the
fornmula 30l a.a as defined above, wherein Ris a radical R-25a, wherein Rl
is as defined above and wherein R, is in particular hydrogen (Conpounds

| a. al6a) . A further preferred enbodi nent of the invention relates to
conpounds of the fornula |a.a as defined above, wherein Ris a radical
R-25b, wherein Rl is as defined above 35and wherein RL is in particular
hydr ogen (Conpounds | a.al6b). A further preferred enbodi nent of the
invention relates to conpounds of the fornula | a.a as defined above,
wherein Ris a radical R 27, wherein R is as defined above and wherein R
is in particular hydrogen (Conpounds |a.al7). 40



WO 2009/ 019286PCT/ 2008/ 060335 25 A further preferred enbodi nent of the

i nvention | conpounds of the fornula la.a a qﬁﬂ' ahove,
wherein R @2359?)39&%«26“ R-28, wherein 11'521 is as defi flpe g%@\g/gmand wher ei n
R is in particular hydrggen (Conpounds |a.al8). 5A further preferred
enbodi nent of Rye inyenf$pn relates to conpounds 9? thélformula la. a as

defined above, wherein R | radic - 29, wh n RL i N defi ned above
and wherein Rl {s in parti culargbydrogen (Co | a. al9). A further

preferred enbodi of tRe inventign rkel ates onpounds the formul a

10l a. a as defingd akove, erein R¥s ayradic 34, whérein R is as

defi ned above and erei { s Tn™artjcul"ar™Mhydrogefi (Conpgunds | a. a20).
A further prefegm enbodi it of the—inventio | ates t onpounds of the
formula | a.a as- defined above, wherein Ris a radical R-35, wherein Rl is
as defined above_and 15wh in RL is_ i partic r hydrog Conpounds
la.a2l). A furthggﬂpreferﬁéﬁéenbodin@h of theq%%éention &gﬁétes to
conpounds of the formula |a.a as defined above, wherein Ris a radi cal

R-36, wherein R is as defined above and wherein RL is in particular

hydr ogen ( Conpou | a. a22)—20 A fur
i nvention regRatgs toycompoundsy-of'the forpulpd | @
wherein Ris a radical R 37 [ (N ,
is in particular
enbodi nent of t

3). 25K preterred
ounds of t'he fornmula la.a as

defined above, w in RiN—d radical "R38, wherein IR is as defined above
and wherein IRL« s in particular hydrogen (Conpounds |a.a24). A further
preferred enbodi ngnt, of thg d-nvention gekates to compeunds of the fornula
30l a.a as definegggbove, é?éin R is¥g%?adical R—lg?ﬁaherein Rl is as

defi ned above and wherein R1L is in particular hydrogen (Conpounds |a. a25b).
A further preferred enbodi nent of,ithe ipvention r tes to ¢donpwuunds of the
formula | a.a as defined above, withei S

as defined above 333ard whérékn Rl i§ ticul dr ogen pounds

| a. a25a). A further phefg @ enbg it of the i tion relates to

conmpounds of the for a~a as |[defi ped above in R ayT adi ca
21 is articul ar

hydr ogen ( Conpound §
further preferred-enbedi ment of the.inventior’retdtes to conpounds of the
formula | a.a as defined above, wherein Ris a radical R-26, Wherein R' is
as defined above andRwiterein Rl isRi#n parti cul aR-tydr ogen (Rd3pounds

| a. a26). 5A further pfeferred enbodi ment of the invention relates to
conpounds of the forpula |a.a as defined above, wherein Ris a radical

-26a, wherein RL i defi ned above and wherein RL is in particular

hydr ogen ( Conpounds, | a/ a26a). A further preferred enbodi nent of the
invention relates to conpounds of the fornmula 10l a.a as defi ned above,
wherein Ris a radncal JR-26b, wherein Rl is as defined above and wherein Rl
is in particular” hydrogen (Conpounds | a.a26b). A further preferred
enbodi ment of the invention relates to conpounds of the formula la.a as
defined above, whergimy R is a radical R-44, wherein Rl is as defined above
and 15uhegein R.iopl 8 0al bl Aoy dL0gen L iomonnds, Laagt) - A further
preferre enbodi'ment. of the 1 Rventi on relates to conp%un s of the fornula

| a.a as defined WEBVW! ffidrein Ris a radical R 44a, wherein RL is as
defined above and wherein RL is in particular hydrogen (Conpounds |a.a27a).
20 A furt her Mpregfafereed iepiloadp trertbmpburtdh ef thefoent!a o theirél-atides ahdtodogipounds of
the fornmul a Lsavaseid@tinift, RRARctciMIen BldTalfcdiSofand faghuirl R-Riddlag wherein Rl

: > 3373)6% nedhARAY &, BRI R5R 2 BlicdiSorli BAuUdeTIh 3.3 g aRe (FMpounds



25In formula |, and likewse in fornulae la, Ib, la.a, la.b, la.c, la.al to
| a. a27, t ent Ar is preferably a radical A3, cular a

radi cal se W@E%‘zéggm phenyl, naphthyl, thr enyl , pyrr T%E['lz“g%i’% dyI

pyrazol yl, |n1dazolyl, oxazolyl, i soxazol yl , thrazolyl triazo

t hi adi azol yIR-1¢ - ho R 12y R;13i Bdgii-holR-4y R; 22t &%aﬂ«}ér%ﬁé&q%ﬁ RA% R33|4

benzof ur anyIR-3h &Rz RE70RBE Ay R-48 ePariousr prejdrench énghanhe &z obrypounds of

benzoxadi azghe/bormpeNaRlk N Adeaz % their3QRe WESERIRNAbIEGN W is Sledidddary| , wherein

Lre cyelle & r'aﬁ@!ars@ﬁh {‘amﬁw‘%h'@s&'r?%??ep’fs RRY, ﬁaisrb(ééan RO, vy .@Egalt x :Je”ts
wher ei n Er rgosaeréﬁqn&%Pwﬂtﬁcﬁrp@%”&% ?%?PIM%S%%CEE[@F%“ ﬁea?‘h% gendently of

each ot her f@ﬁee*ee@reﬁer%ﬁr 8 iSO gVe COBRYNSE Phige BresphENgIlion (RPEyR S pyri dyl
pyrimdyl, p¥#ézolyl, imdazolyl, oxazolyl, isoxazolyl, thiazolyl,
triazolyl, thiadi azol yl, wherein the 35AS and AS are unsubstituted or may

carry 1, 2 QF the p%uaﬁr&rardr&e@tasm@bn@gﬁngd&fmoa%@onh Eaethé‘carﬂ)cﬂr attaﬁs ra«'aqrn @bs AS-Ar3,
the radigal a&é&b reso t]w%g,g@r;gcréﬁé 8&%&99%119 ﬁé‘% any DY Folf¥ a“d thienyl, and

t he radi cal I g

oyrazol yl .W&MFW@W A e o soapigers ap %&%% pm %’ur’rﬂw $oin or
thradrazoIyﬁ?mﬁﬁ@ﬁ@ﬁﬁ”%@!@ﬁﬂdﬂmsea¥@0®ﬁ§ﬁ QW@GP@HmGPkﬁﬂﬁﬁ@aﬁﬁvﬁl 2 or 3
subst i t uent shd¥adiak Rlef panediaheitie radicdls RéwRse, BOpries & R-25 Reétbeand ®¥dounds  of
the fornmul a dg s@NRidhafr: i S a radi cal AS-0-Ar3, wherein AS and AS are

i ndepen tIy of each ot her selected fromthe group consisting of phenyl,

t hi enyl pyrr m dyl, pyrazolyl,, i m dazpl yl, oxazol yl, isoxazolyl,

t hi azol yl , Q\%J 9 86PCMP2008/ 060% igzol yl or thiadiazolyi,

wherein Ari and trlnsubstr tuted or ¥ L:é 1, 2 or 3 substituents
r3, t

Rx as defi nedRhefki n fRe radical s RrZ-™M Tadical Ar2is
preferably sel ect e frcﬁn phenyl, pyridyl and” tl} Bnyl, and the radical AS is
pref erably phenyl, éﬁséPe Arl and Ar2 are undli ituted or may carry 1, 2
or 3 substituents Rx a fined 5herein. In fornula |, and likew se in
formulae la, Ib, k@@, lab, lac, la. al tokaya27, the substituent Ar is
nore preferably phenyl, which is unsubstrtut ed or may carry 1, 2 or 3
substituents Rx as defined,therein. 10 If is present, Rx is preferably
sel ected from hal ogen, ON, O hal oal kyl , ™ 04al koxy, 03- C6- cycl oal kyl ,
and a group NRx1Rx2. More prgfefably Rx is selt cted from hal ogen,

Cl - C4- hal oal kyl , or C - C4-thai ‘kbixy. 151 n H H, and |ikewi se in
la.al to la.a27, the variable mis
fromO, Rais Neferably sel ected from

fornmul ae | a, Ib, la.a, la.b,{ac,
preferably 0. If mis differe

hal ogen, CN, Cl-Ca-alkyl, in dartrcular met hyl , OCH3 CF3, CHF2, OCHF2 and
OCF3. In fornula I, and | i Kewi se in fornulae la, I'b, la.a, Ia b, la.c,
la.al to | a.a27, the varrable;@@g is preferablyrRGp If mis different from
O, RI, is preferably selected from hal ogen, ON, Cl-Ca-alkyl, in particular
met hyl , O0H3, CF3, ~CHF and.00F3. Exanpl es of preferred conpounds of
the fornmula | arg gi Mér |n t ﬂﬁrﬁomnng tables 1 to 3 5 Tagble 1:

Conpounds of f\% W Ha. ay in mand § ardoRand Ris Nfviety of the
fornmula R-11, rein substiyuents Ar andi" have the pgs given in
one of rows 1 to % of tabl 4 (conpounds{l a. a-1 to | a,a-225) 30Table A

Ar Ri | i N N

20 R-12a R-12b R-15a R-15b



phenyl H 2 2-fluorophenyl H 3 3-fluorophenyl H4 2, 3-d ifluorophenyl H5
2

2,4-d iflugro 6 2,5-d ifluorophenyl H7 2,6-dif i H8 3,4-d
i fl uor ophg‘rrﬁ)yzﬁga?%g(?, 5-d ifluor ophenyIWH 28 TP RRGIY
1

R

R-26a R-26b R-44a R-44b

5 A particular preferred embodiment of the invention relates to compounds of the formula
I, wherein X is 80..

Another embodiment of the invention reiates to compounds of the formula [, wherein X
is CHaz.

10
A further embodiment of the invention relates to compounds of the formula |, wherein X
is a carbonyl group, i.e. X is C(=0).

tn one preferred embodiment of the invention X is located in the 3-position of the
15 quinolinyl moiety, i.e. this embodiment relates to compounds of the following formula
la:

NN

(ta)
(R%)

m

20  In ancther embodiment of the invention X is located in the 4-position of the quinoliny!
moiety, i.e. this embodiment relates to compounds of the following formuia tb;



Ar R 10 2-chlorophenyl H 11 3-chlorophenyl H 12 2-tolyl H 13 3-tolyl H 14
3 1ot ORCRIVEREnyT H 18 2. (11 1 uor et hyl phenyl  H g BRenyl 47
(R,
N \ X—Ar
(ib)

(R%

m

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

S0..
5
Amongst compounds la and b, preference is given to those compounds la, [b and to
their salts, whereln the moiety R the variables a, b, X, v, p, 9, @, R, R? and R® have
one of the preferred meanings and in particular are defined as follows:
a is0,1or2,
10 b is0,10r2,
X is0,1or2,
y is0, 1or2,
provided thata+bist,20r3, x+yis1,20r3anda+tb+x+yis 3,4, 50r6,in
particular 3, 4 or 5,
15 p is 0,
q is 0,
Q  isN,

R' is hydrogen, Ci-Cs-alkyl, Cs-Cs-alkeny! or cyclopropylmethyi, in a particular
hydrogen, or R' is benzyl or butoxycarbonyl,
20 R? s hydrogen and
R is hydrogen.

Amongst compounds la and Ib, particular preference is given to those compounds la
and 1b and to their saits, wherein X is SOz and wherein R is a moiety of the formulae R-
25 1 to R-44, in particuiar a maiety R-1, R-3, R-5, R-6, R-8, R-9, R-1(, R-11, R-12, R-13,
R-15, R-17, R-21, R-22, R-24, R-25, R-27, R-28, R-29, R-34, R-35, R-36, R-37, R-38
or R-44 and more preferably a moiety R-5, R-11, R-12, R-15, R-16, R-25, R-26 or R-
44, and most preferably a molety R-11 or R-12 or R-44, wherein R" is as defined above
and in particular hydrogen.
30
A very preferred embodiment of the invention relaies to compounds of the following
formula la.a:



3-trifluoronethyl phenyl H 20 bi phenyl-2-y' H 21 bi phenyl-3-y'" H 22

2- met hoxyp} 3 3-met hoxyphenyl H 24 2-difluoro | H 25
3-difl uor o@%flé’ﬂ??ﬁ lenyl H 26 2-trifl UO{POWE'[ hoxypheny%&(@%g&ﬁgg

3-trifluoronethoxyphenyl H 28 2-phe80x phenyl 29

I
n

(la.a)

wherein n, m, Ar, Rz and R® are as defined herein and wherein R is as defined above,
e.g. a moiety of the formulae R-1 to R-44, in particular a moiety R-1, R-3, R-5, R-6, R-

5 8,R-8, R-10, R-11, R-12, R-13, R-15, R-17, R-21, R-22, R-24, R-25, R-27, R-28, R-29,
R-34, R-35, R-36, R-37, R-38 or R-44 and more preferably a moiety R-5, R-11, R-12,
R-15, R-16, R-25, R-26 or R-44, and most preferably a moiety R-11 or R-12 or R-44,
wherein R? is as defined above and in particular hydrogen.

10 Another preferred embodiment of the invention relates to compounds of the following
formula la.b:

O
(Rb) Ar

(la.b)

15  whaerein n, m, Ar, R and R are as defined herein and wherein R is as defined above,
e.g. a moiety of the formulae R-1 to R-44, in particular a moiety R-1, R-3, R-§, R-6, R-
8, R-9, R-10, R-11, R-12, R-13, R-15, R-17, R-21, R-22, R-24, R-25, R-27, R-28, R-29,
R-34, R-35, R-36, R-37, R-38 or R-44 and more preferably a moiety R-5, R-11, R-12,
R-15, R-18, R-25, R-26 or R-44, and most preferably a moiety R-11 or R-12 or R-44,
20  wherein R’ is as defined above and in particular hydrogen,

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



3- phenoxyphenyl H 30 4-(oxazol -5-yl)phenyl H 31 3-(pyrrolidin-1-yl)phenyl
ﬁ‘@ﬁ”ﬁé naphtyl H 34 pyriclin-2-y1 H 35 pﬁ'&‘/ﬁz%ﬁﬁéo%(s]s H 36

32 1-napht ¥J

pyri di n-4-yf
6- nor phol i nyl pyridin-3-y1 H 39

10

15

20

25

(pyrrolidin-1- Apyridji n-4-yl H 38
H2
b C—Ar

(R),
NN
(la.c)

(R,
wherein n, m, Ar, R2 and R* are as defined herein and wherein R is as defined above,
e.g. a moiety of the formulae R-1 to R-41, in particular a moisty R-1, R-3, R-5, R-6, R-
8, R-9, R-10, R-11, R-12, R-13, R-15, R-17, R-21, R-22, R-24, R-25, R-27, R-28, R-29,
R-34, R-35, R-36, R-37, R-38 or R-44 and more preferably a moiety R-5, R-11, R-12,
R-15, R-16, R-25, R-26 or R-44, and most preferably a moiety R-11 or R-12 ar R-44,
wherein R’ is as defined above and in particular hydrogen.

A further preferred embodiment of the invention relates to compounds of the following
formuia 1b.a:

(R, o)
N \ %”"Af
O {Ib.a)
R
(R%),,

whersin n, m, Ar, R# and R? are as defined herein and wherein R is as defined above,
e.g. a moiety of the formulae R-1 to R-41, in particilar a moiety R-1, R-3, R-5, R-6, R-
8, R-g, R-10, R-11, R-12, R-13, R-15, R-17, R-21, R-22, R-24, R-25, R-27, R-28, R-29,
R-34, R-35, R-36, R-37, R-38 or R-44 and more preferably a moiety R-5, R-11, R-12,
R-15, R-16, R-25, R-26 or R-44, and most preferably a moiety R-11 or R-12 or R-44,
wherein R is as defined above and in particular hydrogen.

Anocther preferred embodiment of the invention relates to compounds of the following
formula th.b:

(Ib.b)

H



6- phenoxypyridin-3-y1l H 40 thien-2-yl H 41 5-nethyl t hi en-2-y1l H 42

5-(pyriding2- hi.en-2-yl H 43 5-(2-nethylthiazol-4-yl)- Len-2-yl H 44
5-chl oro- 3}",?95%4?%,‘1‘6_2%%20[ b]thien-2-yl 45 2-met hyl t hlflc)aT%)%&gﬁd&i%H 46

2, 4-di met hyl -t hi azol -5-y1 H WD 2009/ 286PCT/ EP20081060335 29 Ar Ml all.
W | wherein n, m, Ar, R? and R* are as defined herein and whetein R is as defined above,

e.g. a moiety of the formulae R-1 to R-41, in particular a moiety R-1, R-3, R-5, R-6, R-
8, R-9, R-10, R-11, R-12, R-13, R-15, R-17, R-21, R-22, R-24, R-25, R-27, R-28, R-29,
R-34, R-35, R-38, R-37, R-38 or R-44 and more preferably a moiety R-5, R-11, R-12,

5 R-15, R-16, R-25, R-26 or R-44, and most preferably a moiety R-11 or R-12 or R-44,
wherein R' is as defined above and in particular hydrogen.

A further preferred embodiment of the invention relates to compounds of the following

formula la.c:
10
(R,
N \ C—Ar
H, (Ib.c)
R
(R,

wherein n, m, Ar, R® and RP are as defined herein and wherein R is as defined above,
.e.g. a moiety of the formulae R-1 to R-41, in particular a moiety R-1, R-3, R-5, R-6, R-

15 8,R-g, R-10, R-11, R-12, R-13, R-15, R-17, R-21, R-22, R-24, R-25, R-27, R-28, R-29,
R-34, R-35, R-36, R-37, R-38 or R-44 and more preferably a molety R-5, R-11, R-12,
R-15, R-16, R-25, R-26 or R-44, and most preferably a moiety R-11 or R-12 or R-44,
whetein R' is as defined above and in particular hydrogen,

20 A particulariy preferred embodiment of the invention relates to compounds of the
foltowing formula a.at:

s
O=g—ar
N

(R,
A\
(la.at)
RL—MC:I:>N
(R,

25  wherein n, m, Ar, R, R2 and R® are as defined hersin. R is in particular hydrogen.

Ancther particularly preferred embodiment of the invention relates to compounds of the
following formula la.aZ:



47 4-net hyl thiazol -2-y1l 48 5-nethylthiazol-2-yl1 3,5-d inethylisoxazo

MM I|In= -net hyl i m dazol - 4-y1 benzot hi a = 52
4- nethylb§W§%%§r%%8 in-8-yl in 53 quinglin-8-yl isoqé%ﬁg%ﬂxéim£

3-benzoxd lazol -4-y1 laillill lailill 54

*-S"—Ar

wherein n, m, Ar, R, Rz and R? are as defined herein. R is in particular hydrogen.

5 A further particularly preferred embodiment of the invention relates to compounds of
the following formula la.a2a:

i

Nl (la.a2a)
L

(R%)

H

10 wherein n, m, Ar, R, R? and R® are as defined herein. R' is in particular hydrogen.

A further particularly preferred embodiment of the invention relates to compounds of
the following formula la.a2b:

7
RV n N \Z
N-...] {la.a2b)
< LN
R,

15 H

wherein n, m, Ar, Rt, R# and R are as defined herein. R is in particular hydrogen.

A further preferred embodiment of the invention relates to compounds of the formula
20 la.a as defined above, wherein R is a radical R-1, wherein R' is as defined above and
wherein R is in particuiar hydrogen (Compounds [a.a3).

-4-y1



a1

6 4-fluorophenyl IIIMM ‘57 4-d ifluoromet hyl phenyl

trfluor enyI linill H 58 59 4-difluoro H 60
-trifl uorone{"ﬂ%xy%henyl M M 61 4- metzgoxyphenyl 4- ng?g’z]})g?@g y )L phenyl
/11 H 62 63 4-(oxazol -4-yl)phenyl

é-b-b

A further preferred embodiment of the invention relates to compounds of the formula
ta.a as defined above, wherein R is a radical R-3, wherein R is as defined above and
wherein R is in particular hydrogen (Compounds la.a4).

5 A further preferred embodiment of the invention relates to compotunds of the formula
la.a as defined above, wherein R is a radical R-5, wherein R’ is as defined above and
wherein R is in particular hydrogen (Compounds la.a5).

A further preferred embodiment of the invention relates fo compounds of the formula
10 la.a as defined above, whersin R is a radical R-5a, wherein R* is as defined above and
wherein R is in particular hydrogen (Compounds la.aba).

A further preferred embodiment of the invention relates to compounds of the formula
la.a as defined above, whersin R is a radical R-5b, wherein R' is as defined above and
15 wherein R is in particular hydrogen (Compounds la.abb).

A further preferred embodiment of the invention relates to compounds of the formula
la.a as defined above, wherein R is a radical R-6, wherein R' is as defined above and
wherein R is in particuiar hydrogen {Compounds la.a6).

20
A further preferred embodiment of the invention relates to compounds of the formula
la.a as defined above, wherein R is a radical R-8, wherein R' is as defined above and
wherein R is in particular hydrogen (Compounds la.a7).

25 A further preferred embodiment of the invention relates to compounds of the formuia
la.a as defined above, wherein R is a radical R-8, wherein R! is as defined above and
wherein R is in particular hydrogen (Compounds la.a8).

A further preferred embodiment of the invention relates to compounds of the formula
30 la.z as defined above, wherein R is a radical R-10, wherein R’ is as defined above and
wharein R* is in particular hydrogen (Compounds la.a9).

A further preferred embodiment of the invention relates to compounds of the formula
la.a as defined above, wherein R is a radical R-13, wherein R? is as defined above and
35  wherein R' is in particutar hydrogen (Compounds la.a10}.

A further preferred embaodiment of the invention relates to compounds of the formula
ia.a as defined above, wherein R is a radical R-15, wherein R! is as defined above and
wherein R is in particular hydrogen {Compounds la.a't1).

40



H 64 3-(oxazol -2-yOphenyl H 65 3-(oxazol -5-yOphenyl 111111.1111111111 66

3- (oxazol - ﬁ

3- (nor phol i'n-

enyl MM 69 3-(4-1nethyl pi perazin-

2-cya nophenyl | l'al Ea 3-cyanophenyl™1nill H OM 73 4-cyanopheny

10

15

20
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A further preferred embodiment of the invention relates to compounds of the formula
la.a as defined above, wherein R is a radical R-15a, wherein R is as defined above
and wherein R is in particular hydrogen (Compounds la.a11a).

A further preferred embodiment of the invention relates to compounds of the formula
la.a as defined above, wherein R is a radical R-158b, wherein R' is as defined above
and wherein R is in particular hydrogen (Compounds la.a11b).

A further preferred embaodiment of the inveniion relates to compounds of the formula
la.a as defined above, whersein R is a radical R-17, wherein R’ is as defined above and
wherain R is in particular hydrogen {Compounds la.at2).

A further preferred embodiment of the invention relates to compounds of the formula
la.a as defined above, wherein R is a radical R-21, wherein R is as defined above and
wherein R' is in particular hydrogen {Compounds [a.a13).

A further preferred embodiment of the invention relates to compounds of the formula
la.a as defined above, wherein R is a radical R-22, wherein R! is as defined above and
wherein R! is in particular hydrogen (Compounds la.a14).

A further preferred embodiment of the invention relates to compounds of the formula
la.a as defined above, wherein R is a radical R-24, wherein R! is as defined above and
wherein R' is in particular hydrogen (Compounds la.a15).

A further preferred embodiment of the invention relates to compounds of the formula
la.a as defined above, wherein R is a radical R-25, wherein R’ is as defined above and
wherein R' is in particular hydrogen (Compounds la.a16).

A further preferred embodiment of the invention relates to compounds of the formula
la.a as defined above, wherein R is a radical R-28a, wherein R'is as defined above
and wherein R is in particular hydrogen (Compounds la.a16a).

A further preferred embodiment of the invention relates to compounds of the formula
la.a as defined above, wherein R is a radical R-25b, wherein R' is as defined above
and wherein R is in particular hydrogen (Compounds la.a16b).

A further preferred embodiment of the invention relates to compounds of the formula
ia.a as defined above, wherein R is a radical R-27, wherein R! is as defined above and
wherein R is in particular hydrogen (Compounds la.at7).

%B ﬁ?%% 3- (pi perazin-1-yl ) phenyl NV El 1 g f %”Pygﬁ%enyl

70



6- met hyl pyridin-3-y1l la= 74 6-trifluormethyl pyridin-3-yl1 MeE= 75

3-(h hyd 3, 4 | -2(1 ) ph |7 I
211 nor opnSAPRTER0y 1 76 5711 tor ophegyt npromyl 790 o TN

n-propyl 80 2, 4-d |quorophenyI n- prop 81 2,5-d rquorthenyI n- pr opyl
6-difl uor/bfyﬁﬁq;f}mreferred embodiment of the invention relates to compounds of t
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propyl 78 3-fluorophenyl n-propyl

e formuia
la.a as defined above, wherein R Is a radical R-28, wherein R? is as defined above and
wherein R1 is in particular hydrogen (Compounds la.a18).

A further preferred embodiment of the invention relates to compounds of the formula
la.a as defined above, wherein R is a radical R-29, wherein R! is as defined above and
whergin R is in particular hydrogen (Compounds 1a.a19).

A further preferred embodiment of the invention relates to compounds of the formula
la.a as defined above, wherein R is a radical R-34, wherein R' is as defined above and
wherein R is in particular hydrogen (Compounds ta.a20}.

A further preferred embodiment of the invention relates tc compounds of the formula
la.a as defined above, wherein R is a radical R-35, wherein R is as defined above and
wherein R1is in particular hydrogen (Compounds ta.a21}.

A further preferred embodiment of the invention relates to compounds of the formula
la.a as defined above, wherein R is a radical R-36, wherein R is as defined above and
wherein R' is in particular hydrogen (Compounds la.a22).

A further preferred embodiment of the invention relates to compounds of the formula
la.a as defined above, wherein R is a radical R-37, wherein R' is as defined above and
wherein R' is in particular hydrogen (Compounds l1a.a23).

A further preferred embodiment of the invention relates to compounds of the formula
la.a as defined above, wherein R is a radical R-38, wherein R is as defined above and
wherein R is in particular hydrogen (Compounds ia.a24).

A further preferred embodiment of the invention relates to compounds of the formula
la.a as defined above, wherein R is a radical R-16, wherein R is as defined above and
wherein R1 is in particular hydrogen (Compounds |a.a25).

A further preferred embodiment of the invention relates to compounds of the formula
la.z as defined above, wherein R is a radical R-16a, wherein R' is as defined above
and wherein R* is in particular hydrogen {Compounds la.a25a).

A further preferred embodiment of the invention relates to compounds of the formula
la.a as defined above, wherein R is a radical R-16h, wherein R' is as defined above
and wherein R1is in particular hydrogen (Compounds la.a28b).

77

or phenyl

82



n-propyl 83 3,4-d ifluorophenyl n-propyl 30 Ar 1:21 84 3,5-difluorophenyl

n- propyl 8 = rophenyl n-propyl 86 3-chl orophenyl_n- 7 2-tolyl
n- propyl 8§w§@§ghﬁﬁgn-propyl 89 2-isop£§pylphenyl n_pg%g@%&@%&mg
3-i sopropyl phenyl n-propyl

A further preferred embodiment of the invention relates to compounds of the formuia

la.a as defined above, wherein R is a radical R-26, wherein R' is as defined above and
wherein R1is in particular hydrogen (Compounds la.a26).

5  Afurther preferred embodiment of the invention relates to compounds of the formula
la.a as defined above, wherein R is a radical R-26a, wherein R* is as defined above
and wherein R is in particular hydrogen (Compounds |a.a26a).

A further preferred embodiment of the invention relates to compounds of the formula
10  la.a as defined above, wherein R is a radical R-26b, wherein R is as defined above
and whergin R is in particular hydrogen {Compounds la.a28b).

A further preferred embodiment of the invention relates to compounds of the formula
la.a as defined above, wherein R is a radical R-44, wherein R? is as defined above and
15 wherein R is in particular hydrogen (Compounds 1a.a27).

A further preferred embodiment of the invention relates to compounds of the formula
[a.a as defined above, wherein R is a radical R-44a, wherein R" is as defined above
and wherein R7 is in particutar hydrogen {Compounds la.a27a).

20
A further preferred embodiment of the invention relates to compounds of the formula
la.a as defined above, wherein R is a radical R-44b, wherein R" is as defined above
and wherein R is in particular hydrogen (Compounds [a.a27b).

25 Informula |, and likewise in formulae la, Ib, la.a, |a.b, la.c, la.a1 to 1a.a27, the
substituent Ar is preferably a radical Ar', in particular a radical selecied from phenyl,
naphthyl, thienyl, pyridyl, pyrimidyl, pyrazolyl, imidazolyl, oxazolyl, isoxazolyl, thiazolyi,
triazoiyl, thiadiazolyl, guinolinyl, isoquinolinyl, tetrahydroisoquinolinyl, benzofuranyl,
benzothiophenyl, benzoxazinyl, benzothiazolyl, benzoxadiazolyl, benzothiadiazolyl,

30  benzomorpholinyl or indanyl, wherein the cyclic radical Ar? is unsubstituted or may
carry 1, 2 or 3 substituents R* as defined herein. Likewise preferred are compounds of
the formuia |, wherein Ar is a radical ArZ-Ar3, wherein Ar2 and Ar? are independently of
each other selected from the group consisting of phenyt, thienyl, pyridyl, pyrimidyl,
pyrazolyl, imidazolyl, oxazolyl, isoxazolyl, thiazolyl, triazolyl, thiadiazolyl, wherein the

35  Ar'and Ar? are unsubstituted or may carry 1, 2 or 3 substiiuents R* as defined herein.
in the radicais Ar>-Ar3, the radical Ar? is preferably selected fram phenyl, pyridyl and
thienyl, and the radical Ard is preferably phenyl, thienyl, pyridyl, pyrimidyl, pyrazolyl,
imidazolyl, oxazolyl, isoxazolyl, thiazolyl, triazolyl or thiadiazolyl, wherein Ar' and Ar?
are unsubstituied or may carmry 1, 2 or 3 substituents R* as defined herein. Likewise

40  preferred are compounds of the formula |, wherein Ar is a radical Ar?-O-Ar®, wherein
Ar? and Ar® are independently of each other selected from the group consisting of
phenyl, thienyl, pyridyl, pyrimidyl, pyrazolyl, imidazolyl, oxazolyl, isoxazolyl, thiazokyl,



91 2-di fl uoronet hyl phenyl n-propyl 92 3-difl uoronethyl phenyl n-propyl

2- trifluor
bi phenyl -

n- propyl 98 3- met hoxyphenyl n-propy

93

@%“Bgenyl n- propyl 94 3- tr|fIuoromethylé,%];}ﬁgf[g,(108/5}.6 ropyl 95

n-propyl 96 bi phenyl - 3 ﬁ? n- propyl 97 oxyp eny

100 3-di f | udvianewt ddhiggiarelly wheteip Mwﬁ Ar? are unsubstituted or may carry 1, 20or 3
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substituents R* as defined herein. In the radicals Arz-Ar?, the radical Ar? is preferably
selected from phenyl, pyridyl and thienyl, and the radical Ar® is preferably phenyl,
wherein Ar! and Ar? are unsubstituted or may carry 1, 2 or 3 substituents R* as defined
herein.

In formula 1, and likewise in formuiae [a, Ib, 1a.2, la.b, la.c, 1a.a1 fo la.a27, the
substituent Ar is more preferably phenyl, which is unsubstituted or may carry 1, 2 or 3
substituents R* as defined herein.

If R is present, R* is preferably selected from halogen, CN, C-Cs-atkyl, C+-Cy-
hatoalkyl, C4-Cs-alkoxy, C1-Cs-haloalkoxy, Cs-Ce-cycloalkyl, and a group NR¥'R%2, More
preferably R~ is selected from halogen, C1-Ca-haloalkyl, or Ci-Cs-haloalkoxy.

In formula |, and likewise in formulae Ia, Ib, fa.a, la.b, la.c, la.al to la.a27, the variable
m is preferably 0. f m is different from 0, R@ is preferably selected from halogen, CN,
C4-C4-alkyl, in particular methyl, OCHa, CFs, CHF2, OCHF, and OCFs,

in formula |, and likewise in formulae Ia, Ib, la.a, la.b, la.c, 1a.a1 fo 12.a27, the variable
n is preferably 0. If m is different from 0, R® is preferably selected from halogen, CN,
C+-Cealkyl, in particular methyl, OCHa, CF3, CHF2, OCHF> and OCFa.

Examples of preferred compounds of the formula | are given in the following tables 1 to
32b.

Table 1: Compounds of formula l.a.a, wherein m and n are 0 and R is a moiety of the
formula R-11, wherein substituents Ar and R' have the meanings given in one of rows

1 to 225 of table A {compounds la.a-1 to 1a.a-225).

Table A.

Ar

B

phenyl

Z2-fluorophenyl

3-fluorophenyl

2,3-difluorophenyl

2,4-difluorophenyl

2.,5-difluorophenyl

2,6-difluorophenyl

3.4-difluorophenyl

O~ O W] N
Ilx(xixrxr|x|lT{|FX| X

3,5-diflorophenyl

2- dlfluoronethoxyphenyl n- pr opyl



101 2-trifluoromet hoxyphenyl n-propyl 102 3-trifluoronethoxyphenyl n-propyl
103 2-phen§§§ﬂ¥%%%g;n-propyl 104 3- phenoxyphenyl n'pﬁgﬂﬁ%mﬁgémﬁs

4- (oxazol - phenyl n-propyl 106 3-(Ryrrolidin-21-yl)phenyl n-propyl 107

1- naphtyl n-propyl 108 2-naphtyl n-prdpyl 109 pyridin-2-yl n-propyl 110

pyridi n-3-yi1 n- prop#t R!
10 2-chlorophenyl H
11 3-chiorophenyl H
12 2-tolyl H
13 3-toivt H
14 2-isopropylphenyl H
15 3-isopropylphenyl H
16 2-difiuoromethylphenyl H
17 3-difiuoromethylphenyl H
18 2-trifiucromethylphenyl H
19 3-trifluoromethylphenyl H
20 biphenyi-2-yl H
21 biphenyl-3-yl H
22 2-methoxyphenyl H
23 3-methoxyphenyl H
24 2-difluoromethoxyphenyl H
25 3-difluoremethoxyphenyl H
26 2-trifluoromethoxyphenyl H
27 3-trifluoromethoxyphenyl H
28 2-phenoxyphenyl H
29 3-phenoxypheanyl H
30 4-(oxazol-5-yl)phenyl H
31 3-(pyrrolidin-1-yl)phenyl H
32 1-naphtyl H
33 2-naphtyl M
34 pyridin-2-yl H
35 pyridin-3-yl H
36 pyridin-4-yl H
37 2-{pyrrolidin-1-yhpyridin-4-y! H
38 8-morpholinylpyridin-3-yi H
38 B-phenoxypyridin-3-vyi H
40 thien-2-yi H
41 5-methylthien-2-yl H
42 5-(pyridin-2-ylithien-2-yl H
43 5-(2-methylthiazol-4-yi)- H

thien-2-yl
44 5-chloro-2-methyl- H
benzo[blthien-2-yl

45 2-methyithiazol-5-yl H
46 2.4~dimethyl-thiazol-5-y! H




111 pyriclin-4-yl n-propyl
6- ”Drph°|'Q%E&¥%b

112 2-(pyrrolidin-1-yOpyridin-4-yl n-propyl
%%n 3-y1 n-propyl 114 6-phenoxypyri
116 5- et hyl t hi en-

thien-2-y1'n -yl n-propyl
5-(pyridin-2- yl)th en-2-y1 n-prapyl 1 5-(2-nethyl t hi azol -4-y1)-
t hi en-2-y1 In- propylAr119 5-chl oro- 3- net hyl - Menzo| b] t hi en-2-y1 n- propyl
2- et hyl t hiiazol - 5- ydnathpiegph2-yi H
48 5-methylthiazok-2-yi H
48 3,5-dimethylisoxazol-4-yl H
50 1-methylimidazol-4-yl H
51 benzothiazol-7-yl H
52 4-methylbenzomorpholin-8-yl H
53 quinolin-8-yl H
54 isoquinolin-4-y! H
55 2,1,3-benzoxdiazol-4-yl H
56 4-fluorophenyl H
57 4-difiuoromethylphenyl H
58 4-trifluoromethylphenyl H
59 4-diflucromethoxyphenyl H
60 4-trifluoromathoxyphenyl H
81 4-methoxyphenyl H
62 4-{oxazol-2-yl)pheny! H
63 4-{oxazol-4-ylphenyl H
64 3-(oxazol-2-yhphenyl H
65 3-(oxazol-5-yhphenyl H
66 3-(oxazol-4-yl)pheny H
67 3~{piperazin-1-yliphenyl H
68 3-(morpholin-4-yhphenyl H
69 3-(4-methyipiperazin-1- H
yhphenyl
70 2-cyanophenyt H
71 3-cyanophenyl H
72 4-cyanophenyl H
73 6-methylpyridin-3-yl H
74 B-trifiluormethylpyridin-3-yi H
75 3-(hexahydorpyrrolof3,4- H
clpyrrol-2{ 1H}-ylyphenyl
76 phenyl n-propyl
77 2-fluorephenyl n-propyl
78 3-fluorophenyl n-propyl
79 2,3-difluorpheny! n-propyl
80 2 4-difluorophenyl n-propyl
81 2,5-diftuoropheny! n-propyl
g2 2,6-difluocrophenyl n-propyl
83 3,4-difluorophenyl n-propyl

113

?f@/‘lﬁgio}f&n(»@s’s? ropyl 115

120



WD 2009/ 019286PCT/ EP2008/ 060335 31 Ar R, 121 2, 4-di net hyl -t hi azol -5-y1

n- propyl 1 - hy| t hi -2- - - | v
- propyl 198 BRI Soxaztl - 4- i propyl 125 LGRS RN SaY0l - a- 1
n-propyl 126 henzothiazal-7-y1 n-propyl” 127 4-met hyl benzonor phol i n-8-y1
n- propyl 128 qui nol Ah-8-y1 n-propyl R
84 3,5-diflucropheny! n-propyl
85 2-chlorophenyl n-propyl
86 3-chiorophenyl n-propy!
87 2-tolyl n-propyl
88 3-taly! n-propyl
89 2-isopropyiphenyl n-propyl
90 3-isopropyiphenyl n-propyl
91 2-difluoromethylphenyl n=propyl
92 3-difluoromethylphenyl n-propyl
93 2-trifluoromethylpheny! n-propyl
94 3-triffuoromethylphenyl n-propyl
95 biphenyl-2-yl n-propyl
96 biphenyt-3-yl n-propyl
87 2-methoxyphenyl n-propyl
98 3-methoxyphenyl n-propyl
99 2-diffluoromethoxyphenyl n-propyl
100 3-diftuoromethoxypheny! n-propy!
101 2-trifluoromethoxyphenyl n-propyl
102 3-rifluoromethoxyphenyi n-propyl
103 2-phenoxyphenyl n-propyl
104 3-phenoxyphenyl n-propyl
105 4-(oxazol-5~-ylphenyl n-propyl
1086 3-{pyrrotidin-1-yliphenyl n-propyl
107 1-naphtyl n-propyl
108 2-naphtyl n-propyl
109 pyridin-2-yl n-propyl
110 pyridin-3-yi n-propyl
111 pyridin-4-yi n-propyl
112 2-(pyrrolidin-1-yl)pyridin-4-yl n-propyl
113 8-morpholinylpyridin-3-y! n-propyi
114 6-phenoxypyridin-3-yi n-propyt
115 thien-2-yl n-propyt
116 5-methylthien-2-y n-propyl
117 5-(pyridin-2-ylithien-2-yi n-propyl
118 5-(2-methylthiazol-4-yl}- n-propyi
thien-2-yl
119 5-chioro-3-methyl- n-propy!
benzo{blthien-2-yl
120 2-methylthiazol-5-yl n-propyl




129 i soqui nol i n-4-

4-trifl uoronet
4-trifluoronethoxy

yl n-propyl 130 2,1, 3-benzoxdi azol -4-y1 n-propyl

4-f|uoroph§%%hﬁ%FB%ppyl 132 4-difl uoronet hyl phenyl niQﬁﬁﬁ%%?&%%s
yI'p eny

enyl n-propyl 134

4§pifluoronethoxyp
4

phenyl n-propyl 136

- et hm(yp

) phenyl

4- (oxazol - 2-yl ) phenft n-propyl 138 4-(opxazdt'-4-y
121 2,4-dimethyl-thiazoi-5-yl n-propyl
122 4-methylthiazol-2-yl n-propyl
123 5-methylthiazol-2-yl n-propy!
124 3,5-dimethylisoxazol-4-yl n-propyl
125 1-methylimidazol-4-yl n-propyl
126 benzothiazol-7-yl n-propy
127 4-methylbenzomorphaolin-8-yl n-propyl
128 quinolin-8-yl n-propyl
129 isoquinolin-4-yt n-propyl!
130 2,1,3-benzoxdiazol-4-yl n-propy!
131 4-fluorophenyl n-propyl
132 4-difluoromethylphenyl n-propyl
133 4-trifluoromethylphenyl n-propyl
134 4-difluoromethoxyphenyl n-propyl
135 4-trifluoromethoxyphenyl n-propyl
136 4-methoxyphenyl n-propy
137 4-(oxazol-2-yl)phenyl n-propy
138 4-(oxazol-4-yl)phenyl n-propy
138 3-(oxazol-2-ylyphenyl n-propy
140 3-(oxazol-5-yl)phenyl n-propyl
141 3-(oxazol-4-yhphenyl n-propyl
142 3-(piperazin-1-yl)phenyl n-propyl
143 3-(morpholin-4-yliphenyl n-propyl
144 3-(4-methyipiperazin-1- n-propyl

yliphenyl
145 2-cyanophenyl n-propy
146 3-cyanophenyl n-propyl
147 4-cyanophenyl n-propy
148 6-methylpyridin-3-yl n-propyl
149 g-trifluormethylpyridin-3-yi n-propyl
150 3-(hexahydorpyrroto[3,4- n-propyl

cipyrrol-2(tH)-yl}phenyl
151 phenyl methy
152 2-fluorophenyl methyl
153 3-fluorophenyl methyl
184 2,3-diflucrpheanyl methyl
155 2.4-diftluorophenyl methyl
156 2,5-difluorophenyl methyl
157 2,8-diflucrophenyl methyl

n-"propyl

henyl n-propyl 137

n- pr opyl

131

135



139 3-(oxazol - 2-yl ) phenyl n-propyl 140 3-(oxazol -5-yOphenyl n-propyl 141

3- (oxazol - 4-yl ) ph | n-propyl 142 3-(piperazin-1-yl) - pr.opyl 143
ﬁ@'zat}o@g%i%ﬁen - (4- et hyl pi peﬁ%}#pi@mﬁ%

3- (nor phol i'n-

yl n-propyl 144

n-propyl 145 2-cyanophenyl n-praopyl 146 3- cyanophenyl n-propyl
4- cyanophenyl n-propyl 148 6-nethyl pyriidi n-8-y1 n- propyl
158 3.4-difiuorophenyl methyl
159 3,5-difluoropheny! methyl
160 2-chiorophenyi methyl
161 3-chlorophenyl methyl
162 2-tolyl methyl
163 3-tolyl methyl
164 2-isopropylphenyl methyl
165 3-isopropylphenyl methyl
166 2-difiuoromethylpheny! methyl
167 3-diftuoromethyiphenyl methyl
168 2-triftuoromethylphenyl methyl
169 3-trifiucromethyliphenyl methyl
170 biphenyl-2-yi methyi
171 biphenyl-3-yl methyl
172 2-methoxyphenyl methyl
173 3-mathoxyphenyl methyl
174 2-difluoromethoxyphenyl methyl
175 3-difluoromethoxyphenyl methyl
176 2-trifluoromeathoxyphenyl methyl
177 3-trifluoromethoxyphenyl methyl
178 2-phenoxyphenyl methyt
179 3-phenoxyphenyl methy!
180 4-{oxazal-5-yl)phenyl methyl
181 3-(pyrrolidin-1-yhiphenyl methyl
182 1-naphtyl methyl
183 2-naphtyl methyl
184 pyridin-2-yl methyl
185 pyridin-3-yi methyl
186 pyridin-4-yl methyl
187 2-(pyrrolidin-1-yhpyridin-4-yl methyl
188 8-morpholinylpyridin-3-yl methyl
189 6-phenoxypyridin-3-yl methyi
190 thien-2-yl methyl
191 5-methylthien-2-yi methyl
192 5-(pyridin-2-yl}thien-2-yl methyl
193 5-(2-methylthiazol-4-yl)- methyl
thien-2-yl
194 5-chioro-3-methyl- methyl
benzoblthien-2-yl

) phenyl
147



149 6-trif|uorhethy|pyridin-3-y1 n- propyl 150 3-( hexahydorpyrrol of 3, 4-
c]pyrrol -2 AN enyl n-propyl 151 phenyl nethyl - phenyl
nmet hyl 153&%5%?%%%§ghenyl met hyl 154 3-dif|uorphenéﬁgﬁégﬁ%ﬁﬂ%§5
2,4-di fluorophenyl nmethyl 156 2,5-difl1orophenyl nethyl 157

2, 6-di fl uoriophenyl | Aet hyl WO 2009/ 019286PC/ EP2008/ 060335 32
195 2-methylthiazol-5-y methyl
196 2 4-dimethyl-thiazot-5-yl methyl
197 4-methylthiazoi-2-yl methyl
198 5-methyithiazol-2-yl methyl
189 3,5-dimethylisoxazol-4-yl methyl
200 1-methylimidazol-4-yi methyl
201 benzothiazal-7-y! methyl
202 4-methylbenzomorpholin-8-y! methyl

| 203 quinolin-8-yl methyl
204 isoquinolin-4-yl methyl
205 2,1,3-benzoxdiazol-4-yl methyl
206 4-fluoropheny! methyl
207 4-difluoromethylphenyl methyl
208 4-trifivoromethyliphenyl methyl
209 4-difluoromethoxypheny! methyt
210 4-trifluoromethoxyphenyl methyl
211 4-methoxyphenyl methyi
212 4-(oxazolk-2-yl)phenyl methyl
213 4-(oxazol-4-yhiphenyl methyl
214 3-(oxazol-2-yl)phenyl methy!
215 3-(oxazol-5-yljpheny! methyl
216 3-(oxazol-4-ylphenyl methyi
217 3-(piperazin-1-yliphenyl methyl
218 3~(morpholin-4-yi)phenyl methyl
219 3-(4-methylpiperazin-1- methyl
yhpheny!
220 2-cyanophenyl methyl
221 3-cyanophenyl methyl
222 4-cyanophenyl methyl
223 6-methylpyridin-3-yl methyl
224 B-trifluormethyipyridin-3-y) methyl
225 3-{hexahydorpyrrolof3,4- methyl
clpyrrol-2(1H)-yliphenyl

Table 2: Compounds of formula 1.a.a, wherein m and n are 0 and R is a molety of the
formula R-12, wherein the substituents Ar and R have the meanings given in one of
rows 1 {0 225 of table A (compounds {a.a-226 to la.a-450).



Ar R1 158 3, 4-difluorophenyl nethyl 159 3,5-difluorophenyl nethyl 160
2-chl or oph I t.hyl 161 3-chl orophenyl nethyl 162 2 yl 163
3-tolyl neﬁﬁéww%gﬁg§-isopropylphenyl qﬁyhyl 165 3-is§%&§%§ % e%5| met hyl

166 2-difl uoronet hyl phenyl nethyl
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Table 2a: Compounds of formula l.a.a, wherein m and n are 0 and R is a moiety of the
formula R-12a, wherein the substituents Ar and R have the meanings given in one of
rows 1 to 225 of table A {compounds la.a-226a fo la.a-450a).

Table 2b: Compounds of formula 1.a.a, wherein m and n are 0 and R is a moiety of the
formula R-12b, wherein the substituents Ar and R have the meanings given in one of
rows 1 fo 225 of table A {compounds 1a.a-226b {o [a.a-450h}.

Tabie 3: Compounds of formula 1.b.a, wherein m and n are 0 and R is a moiety of the
formula R-11, wherein the substituents Ar and R! have the meanings given in one of
rows 1 to 225 of table A {(compounds ib.a-1 1o tb.a-225).

Table 4: Compounds of formula I.b.a, wherein m and n are 0 and R is a moiety of the
formula R-12, whersin the substituents Ar and R' have the meanings given in one of
rows 1 1o 225 of table A (compounds 1b.a-226 {o Ib.a1-450),

Table 4a: Compounds of formula Lb.a, wherein m and n are 0 and R is a moiety of the
formula R-12a, wherein the substituents Ar and R* have the meanings given in one of
rows 1 to 225 of table A (compounds 1b.a-228a to Ib.a1-450a).

Table 4b: Compounds of formula |.b.a, wherein m and n are 0 and R is a moiety of the
formula R-12a, wherein the substituents Ar and R* have the meanings given in one of
rows 1 to 225 of table A (compounds th.a-226b to Ib.a1-450Db).

Table 5: Compounds of formula 1.a.b, wherein m and n are 0 and R is a moiely of the
formula R-11, wherein the substituents Ar and R have the meanings given in one of
rows 1 to 225 of table A (compounds la.b-1 to la.b-225).

Table 6: Compounds of formula 1.a.b, wherein m and n are 0 and R is a moiety of the
formula R-12, wherein the substituents Ar and R have the meanings given in one of
rows 1 to 225 of table A {compounds la.b-226 to ta.b-450).

Table 6a: Compounds of formula l.a.b, wherein m and n are 0 and R is a moiety of the
formula R-12a, wherein the subsiituents Ar and R' have the meanings given in one of
rows 1 10 225 of table A {(compounds 1a.b-226z to la.b-450a).

Table 6b: Compounds of formula l.a.b, wherein m and n are 0 and R is a moiety of the
formula R-12b, wherein the substituents Ar and R* have the meanings given in one of
rows 1 fo 225 of table A (compounds 1a.b-226b to la.b-450b).



167 3-difluorom et hyl phenyl nethyl 168 2-trifluoronethyl phenyl nethyl 169

3-trifluor enyl nethyl 170 biphenyl-2-y1l net hphenyl - 3-yl
nmet hyl 172&§§%g¥ﬁ%§yphenyl met hyl 173 -nethoxypheny?¥ﬁggﬁéwg%§§

2-di fl uor omet hoxyphenyl nmet hyl 175 3-§ifluoroneth0ﬁ%£henyl met hyl 176
2-trifl uor orfeblaGxyphrpds efdarfiyla l.a.c, wherein m and n are 0 and R is a moiety of thé

formula R-11, wherein the substituents Ar and R" have the meanings given in one of
rows 1 to 225 of table A (compounds la.c-1 to la.c-225).

5  Table 8: Compounds of farmula l.a.c, wherein m and n are 0 and R is a moiety of the
formula R-12, wherein the substifuents Ar and R have the meanings given in one of
rows 1 1o 225 of table A {compounds la.c-226 to 1a.c-450).

Table 8a: Compounds of formula l.a.c, wherein m and n are 0 and R is a moiety of the
10  formula R-12a, wherein the substituents Ar and R' have the meanings given in one of
raws 1 to 225 of table A (compounds la.c-226a to la.c-450a).

Tabie 8b: Compounds of formula l.a.c, wherein m and n are 0 and R is a moiety of the
formula R-12b, wherein the substituents Ar and R have the meanings given in one of
15  rows 1 to 225 of table A (compounds ia.c-226b 1o la.c-450b).

Table 9: Compounds of formula l.a2.a, wherein m and n are 0 and R is a moisty of the
formula R-1, wherein the substifuents Ar and R have the meanings given in one of
rows 1 to 225 of table A (compounds la.a-451 to la.a-675).

20
Table 10: Compounds of formula |.a.a, wherein m and n are 0 and R is a moiety of the
formula R-3, wherein the substituents Ar and R have the meanings givenin one of

rows 1 to 225 of table A (compounds [2.2-676 to {a.a-800).

25  Table 11: Compounds of formula |.a.a, wherein m and n are ¢ and R is a moiety of the
formula R-5, wherein the substituents Ar and R? have the meanings given in one of
rows 1 to 225 of table A {compounds {a.a-901 to la.a-1125).

Table 11a: Compounds of formula [.a.a, wherein m and n are 0 and R is a moiety of the
30 formula R-8a, wherein the substituents Ar and R have the meanings given in one of
rows 1 to 225 of table A (compounds la.a-901a to la.a-1125a).

Table 11b: Compounds of formula l.a.a, wherein m and n are 0 and R is a moiety of the
formula R-5b, wherein the substituents Ar and R' have the meanings given in one of
35  rows 11io 225 of table A {compounds la.a-901b fo 1a.a-1125b).

Table 12: Compounds of formula .a.a, wherein m and n are 0 and R is a moiety of the
formula R-8, wherein the substituents Ar and R have the meanings given in one of
rows 1 to 225 of table A (compounds la.a-1126 to la.a-1350).

40



177 3-trifluoronmet hoxyphenyl nethyl 178 2-phenoxyphenyl nethyl 179

3- phenoxyp, hyI 180 4-(oxazol -5-yQOphenyl neth
3- (pyrrollgﬁgxymﬂF%phenyl met hyl 182 1-.naphtyl nethy¥%1é%%%mﬁggﬁtyl nmet hy

184 pyridin-2-yl1 methyl 185 pyridin-3-y1 nethyl 1860p ridin-4-yl nethyl
Table 13: Compounds of formula l.a.a, wherein m and n are 0 and R is a moiety of the

formula R-9, wherein the substituents Ar and R' have the meanings given in one of
rows 1 to 225 of table A {compounds la.a-1351 fo la.a-1575).

5  Table 14: Compounds of formula L.a.a, wherein m and n are 0 and R is a moiety of the
formula R-16, wherein the subsiifuents Ar and R have the meanings given in one of
rows 1 to 225 of table A (compounds ia.a-1576 to 1a.a-1800).

Table 15: Compounds of formula l.a.a, wherein m and n are 0 and R is a moiety of the
10  formula R-13, wherein the substituents Ar and R! have the meanings given in one of
rows 1 to 225 of table A {compounds |a.a-1801 to la.a-2025).

Tahle 16: Compounds of formula |.a.a, wherein m and n are 0 and R is a moiety of the
formula R-15, wherein the substititenis Ar and R' have the meanings given in one of
15  rows 1 to 225 of table A (compounds ia.a-2026 to la.a-2250).

Table 16a: Compounds of formula 1.a.a, wherein m and n are C and R is a moiety of the
formula R-15a, wherein the substituents Ar and R' have the meanings given in one of
rows 1 to 225 of table A (compounds la.a-2026a to la.a-22560a).

20
Table 16b: Compounds of formula l.a.a, wherein m and n are 0 and R is a moiety of the
formula R-15b, wherein the substituents Ar and R have the meanings given in one of
rows 1 1o 225 of table A (compounds 1a.a-2026b fo la.a-2250b).

25  Table 17: Compounds of formula l.a.a, wherein m and n are 0 and R is a moiety of the
formula R-17, wherein the substituents Ar and R! have the meanings given in one of
rows 1 to 225 of table A (compounds la.a-2251 1o la.a-2475).

Table 18: Compounds of formuia 1.a.a, wherein m and n are 0 and R is a moisty of the
30 formula R-21, wherein the substituents Ar and R have the meanings given in one of
rows 1 to 225 of table A {compounds la.a-2476 to ia.a-2700).

Table 19: Compounds of formula |.a.a, wheretn m and n are 0 and R is a moiety of the
formula R-22, wherein the substituents Ar and R! have the meanings given in one of
35  rows 110225 of table A {compounds la.a-2701 to la.a-2825).

Table 20: Compounds of formula 1.a.a, wherein m and n are 0 and R is a moiety of the
formula R-24, wherein the substituents Ar and R have the meanings given in one of
rows 1 to 225 of table A (compounds la.a-2926 to la.a-3150).

40



187 2-(pyrrolidin- 111)pyridin 4-y1 et hyl 188 6-norpholinyl pyridin-3-yl

met hyl 189 pyr|d|n 3-yl nethyl 190 thlen 2-Y,
5- nethylthlgﬁﬁgﬁ’ et hyl 192 5- (pyr| -2-yQt hi f&ﬁqﬁ&m%hm%§193

5-(2-net hyl t hi azol -4-yl1)- thien-2-y th | 194 5- chloro 3- nethyl-
benzo[b]thiéﬁmﬁélemnmhy¢sd@wmgﬁmgﬁow@ﬂ@ﬁPGWﬂER@@@&ﬂ@%@GB@dgsOfmﬁ R1

formula R-25, wherein the substituents Ar and R have the meanings given in one of
rows 1 to 225 of table A {compounds |la.a-3151 to la.a-3375).

5  Table 21a: Compounds of formula i.a.a, wherein m and n are 0 and R is a moiety of the
formula R-25a, wherein the substituents Ar and R have the meanings given in one of
rows 1 to 225 of table A {compounds la.a-3151a to 1a.a-3375a).

Table 21b: Compounds of formula L.a.a, wherein m and n are 0 and R is a moiety of the
10 formula R-25b, whersin the substituents Ar and R" have the meanings given in one of
rows 1 to 225 of table A {compounds la.a-3151b to 1a.2-3375b).

Table 22: Compounds of formula l.a.a, wherein m and n are @ and R is a moiety of the
formula R-27, wherein the substituents Ar and R* have the meanings given in one of
15 rows 1o 225 of {able A (compounds |a.a-3376 to [a.a-3600).

Table 23: Compounds of formuia l.a.a, wherein m and n are 0 and R is @ moiety of the
formuta R-28, wherein the substifuents Ar and R' have the meanings given in one of
rows 1 to 225 of table A (compounds 12.a-3601 to la.a-3825}).

20
Table 24: Compounds of formuta L.a.a, wherein m and n are 0 and R is a molety of the
formula R-29, wherein the substituents Ar and R have the meanings given in one of
rows 1 to 225 of table A (compounds [a.a-3826 to 1a.a-4050).

25  Table 25 Compounds of formula l.a.a, wherein m and n are 0 and R is a moiety of the
formula R-34, wherein the substituents Ar and R have the meanings given in one of
rows 1 fo 225 of table A (compounds la.a-4051 to la.a-4275).

Table 26: Compounds of formula l.a.a, wherein m and n are 0 and R is 2 moiety of the
- 30 formula R-35%, wherein the substituents Ar and R? have the meanings given in one of
rows 1 to 225 of table A (compounds 1a.a-4276 to [a.a-4500}.

Table 27: Compounds of formula l.a.a, wherein m and n are 0 and R is a moiety of the
formula R-36, wherein the substituents Ar and R' have the meanings given in one of
35 rows 1to 225 of table A (compounds la.a-4501 to1a.a-4725).

Table 28: Compounds of formula |.a.a, wherein m and n are { and R is a moiety of the
formula R-37, wherein the substituents Ar and R have the meanings given in one of
rows 1 to 225 of table A (compounds [a.a-4726 to l1a.a-4950).

40



195 2-nethyl thiazol-5-y1 nethyl 196 2, 4-di met hyl 4hi azol - 5-y1 net hyl 197

4-met hyl th o nmet hyl 198 5-net hyl t hiazol -2-yl
3, 5- di met h%ﬁgégfé@z‘% _4-y1 methyl 200 1.pethylini dazol@y@%dmfr@ﬁ?l%;l 201

benzot hi azol -7-y1 nmethyl 202 4-net hyl b€nzonor phol i n-8-y1 net hyl 203

gui nol i n- 8- yTebiFEShGemOAds o fyukia b B nwhprgi g myare 0 and Ris a moiety of the
formula R-38, wherein the substituents Ar and R have the meanings given in one of
rows 1 to 225 of table A (compounds la.a-4851 to ia.a-5175).

5  Table 30: Compounds of formula l.a.a, wherein m and n are { and R is a moiety of the
formula R-16, wherein the substituents Ar and R' have the meanings given in one of
rows 1 to 225 of table A {compounds 12.2-5176 to 1a.a-5400).

Table 30a: Compounds of formula l.a.a, wherein m and n are 0 and R is a molety of the
10 formula R-16a, wherein the substituents Ar and R* have the meanings given in one of
rows 1 to 225 of table A (compounds la.a-5176a to la.a-5400a).

Table 30b: Compounds of formula l.a.a, whereinm and n are 0 and R is a moiety of the
formula R-16b, whersin the substituents Ar and R have the meanings given in one of
15  rows 1 to 225 of table A {compounds {a.a-5176b to 1a.a-5400b).

Table 31: Compounds of formula La.a, whetein m and n are 0 and R is a moiety of the
formula R-26, wherein the substituents Ar and R' have the meanings given in one of
rows 1 to 225 of table A (compounds la.a-5401 to {a.a-5625).

20
Table 31a: Compounds of formula l.a.a, wherein ra and n are 0 and R is-a moiety of the
formula R-26a, wherein the substituents Ar and R' have the meanings given in one of
rows 1 io 225 of table A (compounds la.a-5401a io 1a.a-5625a).

25  Table 31b: Compounds of formula l.a.a, wherein m and n are 0 and R is a moiety of the
formula R-26b, wherein the substituents Ar and R have the meanings given in one of
rows 1 to 225 of table A (compounds 1a.a-5401b 1o la.a-5625b}).

Table 32: Compounds of formula l.a.a, wherein m and n are 0 and R is a moiety of the
30 formula R-44, wherein the substituents Ar and R have the meanings given in one of
rows 1 to 225 of table A (compounds |a.a-5626 to 1a.a-5850),

Table 32a: Compounds of formula 1.a.a, wherein m and n are 0 and R is a moiety of the
formula R-44a, wherein the substituents Ar and R have the meanings given in one of
35  rows 1 to 225 of table A (compounds la.a-5626a o la.a-56850a).

Table 32b: Compounds of formula 1.a.a, wherein m and n are 0 and R is a moiety of the
formula R-44b, wherein the substituents Ar and R! have the meanings given in one of
rows 1 to 225 of table A {compounds fa.a-5626b to ia.a-6850b).

40
The compounds of the formula | according to the present invention can be obtained as
outlined in the synthetic routes below.



205 2,1, 3-benzoxdi azol -4-y1 nethyl 206 4-fluorophenyl nethyl 207

4-dif|uorogﬁﬁﬂ¥hﬁgﬁpyl met hyl 208 4-trifluoronethylp g éﬁngh@%ﬁyZOQ

4-di f | uor onet
4- met hoxyphenyl met hyl 212 4-(oxazol -

oxyphenyl nethyl 210 4-tgjfl uoronet hoxy
Y

| ) phenyl nethyl 213

4- (oxazol - 4-yl ) phenyl nethyl 214 3-(oxazol -2-yl)phenyl nethyl

10

15

20

25

30

1. General synthetic pathways

Compounds of the formula |, wherein Q1 is N can be prepared e.g. starting from suitable
8-halo substituted guinoline compounds of the formula H and polycyclic amines il by a
base catalyzed coupling as depicted in scheme 1:

Scheme 1:
1a 4
R R,
N
Y
Hal ®R) g : ( -
N 5
(R )q B\N,A .
R K "
&
PN XA R N a, N
RN, NH -
Y B Base, e.g. K,CO a
RA 5 o R X—Ar
R,

() "

in scheme 1 the variables R, R?, R%, R4, R5 A, B, X, Y, Re, R, Ar, m and n are as
defined herein. R has one of the meanings given for RY, preferably different from
hydrogen, oris 2 suitable N-protecting group, e.g. butyloxycarbonyl (Boc),
benzyloxycarbonyl {Cbz}, 9-fluorenytmethoxycarbonyl (Fmoc), triphenyimethyl (Trt),
nitrobenzenesuifenyt (Nps), allyl or benzyt. Hal is halogen, in particular Broor |.

According to scheme 1 the polycyclic amine compound i is reacted in the presence of
a base with a haloguionline compound according to standard processes, e.g. by the
processes described in WO 2005/113539 or US 2007/0027161 or without a hase in a
polar aprotic solvent such as dimethyl sulfoxide {DMSO) as described in Bioorg. Med.
Chem. Lett., 2003, 13, 1329. The reaction of the compound Il and Il can also be
performed in the presence of Pd(0)-compound by analogy to the methods described in
WO 2002/059107, in particular page 112, WO 03/03197, US 2007/0027161 and
Organic Letters, 2003, 5, 887-900.

Suitable bases include alkali metal carbonates, such as lithium carbonate, sodium
carbonate, potassium carbonate, alkalimetal hydroxides such as lithium hydroxide,
sodium hydroxide and potassium hydroxide, alkalimetal alkoxides such as, sodium
methoxide, sodium ethoxide, sodium propoxide, sodium n-buioxide, sodium tert.-
butoxide, lithium methoxide, lithium ethoxide, lithium propoxide, lithium n-butoxide,
lithium tert.-butoxide, potassium methoxide, potassium ethoxide, potassium propoxide,

211



215 3-(oxazol -5-yl)phenyl methyl 216 3-(oxazol-4-yl)phenyl nethyl 217

3-(pi perazjn-1-yvl enyl nethyl 218 3-(norpholin-yl) | 219
3- (4- net hy ﬁé@%g%ga-l- yl ) phenyl nethy 220 2-cyano§%§ﬁ%%m%§®%§I 221

3- cyanophenyl met hyl 222 4-cyanophenyl "net hyl 223 6-net hyl pyridin-3-yl
met hyl 224 @omﬁin@mmlq;gdej @itassigmﬁrt.ﬁg@ﬁ@, alkalimetal hydrides such as lithium
hydride, sodium hydride or potassium hydride. The amount of base is preferably at

least 0.9 mol per mol of amine 11, in particular at least 1.0 mol per mol of amine lll, e.g.
from 1.1 to 10 mol per mol of amine lil.

In a preferred embodiment, the coupling reaction of 1l and Ill is performed in the
presence of a catalytically effective quantity of a palladium (0) compound or a
palladium compound which is capable of forming a palladium(0)} compound under
reaction conditions, e.g. pailadium dichloride. palladium(ll) acetate,

10 tetrakis{triphenylphosphine)palladium{Q) or tris{dibenzylideneacetone)dipalladium(Q) (=
Pdx(DBA)3), advantageously in combination with phosphine ligands, e.g.
friarylphasphines, such as triphenyiphosphine, trialkylphosphines, such as tri-n-
butylphosphine, tri-tert.-butylphosphine, and cycloalkylphosphines, such as
tricyclohexylphosphine, and especially with phosphine chelate ligands, such as

15 2,2-bis{diphenyiphosphinc)-1,1'-binaphthyl, 1.1'-bis(diphenylphosphino)ferrocene or
1.4-bis(diphenylphosphino)butane. The catalytically effective amount is preferably from
1 to 500 mmol, in particular from 10 to 306 mmol per mol of compound It

Generally, the coupling reaction of 1l and 1il is performed in an inert solvent. Suitable

20 inert solvents include aromatic hydrocarbons such as benzene, toluene, xylenes,
ethylbenzene, isopropylbenzene, butylbenzene, tert.-butylbenzene, chiorobenzene,
dichlorobenzenes, anisol, aliphatic or alicyclic ethers such as tetrahydrofurane,
methyltetrahydrofurane, dioxane, aliphatic or alicyclic sulfones and sulfoxides such as
dimethyl sulfoxide, sulfolane and the Tike, N.N-dialkylamides of aliphatic C1-C3-

25  carboxylic acides and N-alkyllactames such as dimethyl formamide, dimethy!
acetamide, N-methylpyrrolidon, N-methylpiperidone, and N-sthylpyrrolidone.

Compounds of the formula |, wherein R* is hydrogen can be obtained from compounds
of the formula I' by cleavage of the N-R*a-bond, if R? is & suitable protective group.
30 '
if in the resulting quinoline compound 1" the radical R'? is not the desired radical R* but
a precursar thereof, the compound can be modified as outlined below to obtain the
desired substituent R'. A precursor s a radical which can be easily removed and
replaced by the desired group R or which can be modified fo give R'. The precursor
35 can also be an N-pratective group (PG}, such as butyloxycarbonyt (Boc),
benzyloxycarbonyl (Cbz), 8-fluorenylmethoxycarbonyl (Fmocg), triphenylmethyl (Trt),
nitrobenzenesulfenyl {Nps), allyl and benzyl.

If R1= is allyl, the allyl group can be cleaved to obtain a compound of the formula |,
40  wherein R is hydrogen. The cleavage of the allyl group is achieved, for example, by

reacting a compound ' with R*2 = aliyl with an allyl trapping agent, such as

mercaptobenzoic acid or 1,3-dimethylbarbituric acid, in the presence of catalytic



225 3- (hexahydor pyr roI o[ 3,4- c]pyrrol-2(1H) -yl )phenyi nmethyl Table 2:
Conpounds for .a.a, wherein mand n are 0 an ety of the
formul a R—%f?mwg}jél n the substituents Ar and Rl hav(elacﬁﬁdﬁeﬁg%%ngs given in
one of rows 1 to 225 of table A (conp dtinds 1a.a-226 to Ila.a- 450). 5 WO
2009/ 019286 R@W@W@‘Oﬁﬂa@%@%scmomabloe p2ladiuCmepoornds woich prsraligltaforma. a,

wher ei n m anghaladuin0Pcoaipdud irdcraestibetondidbng be. foinduh dicReodd2a, wherein the

substi t uent %etérklsa%ew RV B dTRAD) BEH (ﬂééﬁ%ﬂidbﬁba@&é’né?cfl angan@nb to 225 of
tabl e A (conplpg %OUS%EC&%Q?MWh@p il 180 %@pOSBWﬁQ%?mm .

formula I.

R- 12b, V\A?eréf‘wef‘ﬂ@""é%’éef s Hﬁ’%‘%&‘?esaﬂﬁ ﬁitm{v@ ‘I?SE’B Hl ngs given in one of
rows 1 to 225cledikvinhbsriings.(seehisolitydiehexiraesphies, ang eﬁ@C@HMWGSPh'ﬂeTabI e 3:
Conpounds ofchbleterigérais] subh as 2 @kvés(diphenyiptanechim)driebiBapti ® i s a noiety of the
10f or nul a R-{ldpisiapaésiphoddimopbulad, isbbifnd SePbda@dwito Hawrd beeo@a@ni Nngs gi ven

in one of rq ré‘i téﬂmﬁ%% —aﬁy@mltf@z p%esfeﬁ%%%tdb@nz%mjacﬁoséeb a- 225) . Tabl e

e ooty e b R LRI RS B g ol

gi ven in oneesf- Al'BerW? §°‘f 309H 82528 Bb %80 KORAEAM JuR@sCTT- 2085 67 Y
| b. al- 450) . Prablig-37as3). Sempdveid $recleatanerniNellyl.can also Wheffesied bireaatinon are 0 and
R is a noi etgpmpburtdhesifhar nbdigg MRyl Ir2iae pwhetceionrhbliemsulstuntisientrsasAr and R have

the neani ngﬁrrﬂirlﬁ%y?ﬂos‘aﬂlﬁe ehiorb@BEurh(Il By AR Eott@me@,o@s fsemeaungds | b. a- 226a
bre 0 anif R oo, S *ﬁ"‘?ﬁ%% i éa *L;e“*?st (& DBIEHT ents A
and Rl have %Oﬁg%ﬁ(goa?ﬂ ﬁgar@d(}jéﬁ\s?’rﬁmﬁtﬂ’e 'f%% Of table A

(conpounds | b.a-226b to | b.al-450Db). 25Tab| e 5 Compounds of fornula I.a.b,
wher ei N m antRhisdrezyd tenslbRithant mayeseby cledvet treotfiain aoorapdRnd livhetieRei n t he
substi t uent ss Ar THNEadidn BaMBotdTer thEasdvagsargikMein infiheadte TRficang e thnkyo 225 of
tabl e A rﬁ?&iﬂﬂg%n{ by gyéﬂrdh%erba'hg@@acilon lrﬁl’\@|p%s@nc@%@§@@iéﬂl@3°d%fatafy9r rml a

.a.b, erel nmoi ety of the formula R 1
V\/ner ein the Sé'ubs% ‘? %a{@onﬁr algg ﬁfyf@)\(f@ethe meani ngs g| ven in one of rows 1
to 225 of table A (conpounds |a.b-226 to | a.b-450). Tabl e 6a: Conpounds
of fornul a LRbsarieserhsan asidatedvapieprelegivegipur ihe D&’t‘?ﬁtﬁffb@"ymjﬂa&t% formul a
R-12a, wher eemotddeo gl stdotnpeumids, wherdmig= Rlhyh@gen. Shigebieganiecigs ggupsen i n one of
35 rows dg t 0@ kRov@fin thaRhenAalCRNMPRHRRSsdisthx2faet ButbRRarbelRBoc)T abl e 6h:

Compounds ofyd gyl ednyAich) SASTENMNARARALERD) AeRihand (RS Y Of the

formula R 12 ani ngs given
in one of rd“\A’}EOb’i’”*’tGBG%@%“VJ)&pF péef“i&"e &6 %th%fé’”‘f *3138 %Br‘?‘*&“Yea%"%Ob) 40
WO 200910192‘8’8#’@1‘7@2@63?‘%@3@%“0?5 Stetbpserepime AgBeIPraScss amipe i an |

wher ei n m anatidne griei@eandd RutsassHi@hor BBy faphictaleid of tiflmidaeiR-ac, onfiyer ei n the
subst i t ugint shyAfogatioRbptmary ik bre preandengs PgickRlysi N one of rows 1 to 225 of
table A (compounds Ia. c 1 to la.c-225). 5 Table 8: Conpounds of formula

Lac, wherei nTh@rQﬁﬁj nnac melRln'F@ x?H r@%‘ﬁ"e}‘n bQ eatcré% afn%rkwggxr%?n wher ei n

t he substltu nts Ve n one rows 1 to 225
of table A (& %fﬁ?&ﬁﬁfﬁ" 0'22‘@;1?80'1”810”83%5&? idre % B @g.of ounds of
formula I.a. reear\mégyprmforrﬁbwwcmaraﬂ@e@nﬁw mdrogen Wrﬁ?sé‘ﬁ?‘p@‘#“dt W@ ¥10f or mul a
R-12a, wber eirefetably Bilbstkyt Oebi-gclalkarii-Gihalvald, €He-atmaniCngsalgilveyt | n one of
rows 1 to 229.0falkydbearyAC(COAROUINTISC:logeifalidRBaCt-gk) ane X 420a) .

nucleophilically displaceable leaving group, e.g. halogen, trifluoromethylsulfonate,

alkylsulfonate, arylsulfonate, alkyl sulfate and the like. The reaction conditions which

are required for the alkylation have been disclosed, e.g. in Bisorganic and Medicinal

40  Chemistry Lett. 2002, 12(7), pp. 2443-2446 and also 2002, 12(5), pp. 1617-1919,



Tabl e 8b: Conmpounds of fornula |I.a.c, wherein mand n are O and Ris a

noi ety of Sl a R1 2b, wherein the substituent have t he
meani ngs gﬁ\t}g%};{ahﬂ%ne of 15rows 1 to 5 of tabI e A g@%@ﬁﬁgsﬁa c-226b to
| a.c450b). Table 9: Conpounds of formul'a |.a.a, wherein mand n are 0 and R
is a noi ety '8 akreliopspmaibabrechievehéarae Pieftsﬁéf%iﬁﬂé‘tt't’? aERpONARY T8¥HH"R1 have the
meani ngs gi \tmmommie wfergioRs = H wittP28.itelble ketbheeor Aldebpiepoia destmeat 451 to

| a. a- 675) . 20edablagdl.c.LaMnepRescobf § Burelytiadd sudh as soter eirshydicend n are 0
and Ris a npighYy %b{gr i@ ﬂh@urﬁtr%cet%&%hé rtti@el'hé'éiaﬁéd'ﬂe%mss Ar and R,

lh:v: tﬁgg [rge%:rméupag “@88}6 reaﬁ;{]‘n %q%gltiir? wt‘%\g{sare re%t? %% o) redJcﬂPe e‘tztmr'?éttglg % nggls nm

and n are 0 @W@‘W’Q@‘%“ﬁﬁ’?e@waw em‘rQéryf-Btrt r'\)ﬂ@?a%-% ppv@ﬁ’ér?@ﬁ ﬁ”‘t t?éj $bstituents
Ar and Rl heae®-f3¥8. meani ngs given in one of rows 1 to 225 of table A
(conpounds la.a-901 to la.a-1125). Tabl e 11a: Conpounds of formula |.a.a

wherein m an&ﬂcé%eatﬁ%rgd:% &h, el dmPodail 85218 bd REctSPh@T 4Rt HRideds Wherei n the

bsti t ugnt to 225 of
subst i R gx&fB%aW@}eﬂﬁg@Yrﬁﬂotﬁbﬁsnﬁk atlo Conpouﬁds >0

table A (co O\)ﬂ Ch b ¢

formula |.a. ﬁr ° 8?08?h‘ 'f‘r?sﬁﬁamﬂ‘)%?%c@ §rt ‘ilg’”%t F%‘t o ¥ he formula R-5b,
wher ei n t he %oWBRIs ot genaral Ui Whares H?echﬁdaﬁwyhd'é‘e P §TPHRARB of 351 ows
1 to 225 of dsalbeesatiefodhpdumiatitgagantdo tifain e coapauwntil MBEypin Rfdhl e 12:
Conmpounds  of1, f-@fiuBdafkyl Addaion wheteeidiontaang ahiaves Y sandarRmiethoas, mbicet y of t he

formila fi 8, nheseld M’tﬂ %&9@«4 m&%eééo@tn.@@qerﬁgﬁw@memth@v;;@?aryoﬂsgs given in

one of rows 0). 40 WO
20091 010980R Lt BEE SR/ %%5? %&#ﬁ%@%‘g’d"s ggﬁa ¥ gfi' {;t&e%'f‘e]d%
wher ei n m arigs AUR4Faiop %Wd@@r??aéyﬂitﬂ“eﬁeﬁ 2P H@ rein the
subst i t uent sanAwita mgarRito resveion iee gisardi *r‘@i%f%}i%@h%ﬁ%?ré%? 1B&Is 1 to 225 of
table A (conpounds |a.a-1351 to |a.a-1575). 5 Table 14: Conpounds of

forml a dg a.cbmpdhiefs@k the BrA0E | MwrdFeh Q is20Hl cdR BeSprépdidd €§ Wtaingtbe fornul a R- 10,

wherein the i of rows 1
whereLn |t s Fﬁ%é etl'@%b%t&tﬁ%dapgoﬂﬁéc ﬁntﬁtWM$a@p%$%a@a@g& cOnpo‘Sﬁds

of formula I éggfhy?W%hC&Uam%F%gﬁ” nﬁcqle?ea moi ety of the 10fornul a
R- 13, wherein the substituents Ar and Rl have the neani ngs given in one of
rows 1 to 2Zghefetabl e A (conpounds |a.a-1801 to |a.a-2025). Tabl e 16:
Conpoundss of fornula |I.a.a, wherein mand n are 0 and Ris a noiety of the
formula R-15, wherej.n the substi tueths Ar and aEhave(;tﬁljte meani ngs given in
one of 15rows 1 toF226 bf table A Bcomhunds | aha- 2026 t'o | a. a-2250). Table
16a: Conpounds of .Nernula I. fein mang 210 and Ris a noiety of
the formula R- 1§at erein the subs tyents Al 4 have the nmeani ngs
given in one tﬁgﬁ?ﬁg A (aBr ha.\a- 2026a to

| a. a-2250a) G.) FablL& 16b: oungsAof for mut-a—t—a—a—whegein mand n are
0 and Ris a noi et§ of the formul a(R 15b, wherei &gt he substituents Ar and
R1 have the neani ng¢ gi ven in one cithH"abws 1 to 225 of table A (conpounds

| a. a- 2026b to | a.a-2250b). 25 Table 17: Conpounds of formula |I.a.a, wherein
mand n are 0 and (Raj S a noiety ofgtpe fornula R-17, wherein the
substituents Ar and Rl have the neanings given in one of rows 1 to 225 of

bl e A (compaydy ) f 8L vul g RISk v, TR 8 Mg Coppace of

formula | ) f*ﬁ %P g e %ﬁ e 30 formula
R-21, vvherelct‘?“t‘ eé‘Ub fﬁﬁé’ﬁ?g ?mﬁ?mn%fwﬁ% L et el Piigen i"O(Pen in one of
rows 1 t& 22@dwem,abtsesmta(%hﬁmma@ grauns e g4y IPycarzenyl B990) . Tabl e 19:
Conpounds of behoylorybaabdnyld Cbz), Sferaiymathoaymrbend (fen@).dimhe®Imethd (rdi ety of t he
formul a R-22ZsiroMasicbsuirbie(Npg alyil bty HAN araindk! Ble aotentihgarimanBngs gi ven in
one of 35r0%At&e1%%§s ferb3RhEndbdeh CHRVIRG ial z@c@w&iemnttgotgan@zm%925) Tabl e

tde ]Fgrpnﬁijgd%n.?ﬁ d\tlutb aﬁ%rdt@%%bn Scﬁt?&e@s égﬁ‘r %ie%ﬁgggn 4i5 @ noiety of

erérn vhe su uen ave e meani ngs
given in one of rows 1 to 225 of table A (corrpounds | a. a- 2926 to
| a. a-3150). 40 WD 2009/ 019286PCT/ EP2008/ 060335




37 Table 21: Conpounds of fornmula I.a.a, wherein mand n are 0 and Ris a
nmoi ety of the formila R-25, wherein the substituents Ar and Rl have the
meani ngs gi M8 he of rows 1 to 225 of table A (coP GAABE 9% 5. 3151 to
| a. a-3375). 5Tabl e 2l1a: Conpounds of fmula |.a.a, wherein mand n are 0
and R i s a niEtrebedraf 198het3f R0GRE2; R- @GaChanhdB8d, 531438088 The uents Ar and R1
have the nmeagyf@sn@tmeBuhdis eRe@lenthoresctdd ih @ NE3BsHofypé RBDEmMAdiIfteo BRSNS
la.a-3151a t u!)[ﬁ ?ea%%%ﬂw “an appr-cl)_&%ltéaiﬁ ga"-l@qum@@%%@énoqrto g%@mg@ . a. a,

101
\é\ﬂg;te: tnutrannsg uR%t&eaScoQPOHnd l% %3%%”% the r¥etRoc§ ées nb g %Wettalgga %5?@ WherZE:SHO]E he

B o A Pl SoFCb 7o Logr 7Ry et e o on oo

formul a | . a.genemied oedancaincaaethpengrlidd Gindrdrammedalizedys. gt withdiuOnidhidlor nul a R- 27,
wher ei n t he sudbsbdetiuenteactdd witngl S-Rilotianding dvenpreahdfmgsiugilven i n one of 15rows
1 to 225 of table A (conpounds |a.a-3376 to |a.a-3600). Table 23: Conpounds

f f la | f I
OR_ ) 8‘”% ael”ﬁ% gﬂwealo‘é{ﬂﬁ&ﬂe?a &Bgs&tﬁé ﬂﬂé’re%o#nﬁeﬁ:saﬂ?b@a‘ilé(blé’&tﬁ e\’e | ﬁr g‘;eao .

n N
Fows 1 1D 545 5F PreRRRR Sl B PP S a 5858 36 Tap) o 24
Conpounds ofk”P‘GFFﬁﬁ%?ri’rO”ék' d ipnerash A orRyARAOH e ’Detﬁ?ijodeﬁorf%dﬁ‘ noi ety of the
formul a R 29NVORPS/OBDHB0L tﬁ@ma!bﬁitﬂotuhemrsuw* airrdeliRE iha(Pe: dah e peaakengs gi ven in
one of rows dg tsturttidFroafe-tindjuRolhe(C0OPROUNCShE BfaulBR20s tepidid insd@b@) . 25
Tabl e 25: Cogipounds of fornula |.a.a, wherein mand n are 0 and Ris a

noi ety o{sthe formula R34, wherein the substituents Ar and IRl have the
meani ngs Qi ven in_one of rows 1 to 225 of table A (conpounds | a.a-4051 to

| a. a- 4275) . S"eF88j e 26: Conpounds of formula |.a.a, wherein mand n are 0
and Ris a noiety of the 30formula R-35, wherein the substituents Ar and Rl
have the neani ngﬁo iven in one of ngws 1 f@ 225 of table AN(J,@:orrmejlds

| a. a-4276 to | a. & §9 (R)n Tabl e 2[7:° hn@s— LRar mul a
and n are 0 and"R i
Ar and Rl have 2
(conpounds I@Qa- 0rXto la. a- 47@5 “Table 28: Conmpound&°y Tl 3, 1. a.
wherein mand i are 0 and Ris a noi ety bf the fornula R-37, ®Whérein the
substituents Ar a R1 have the maartwgs given in one of r WS 1Qo 225 of
table A (conpounds'1a.a-4726 to | a. a- 4950) 40 WO Hgr
20091019286PCT1EP20081060335

L
I\)
@
g
3
(@]
c
-]
o
w

wherein mand n are 0 and R4 2 |ety of the for ' 38, Wne.rei.n,the
substi tuent sVIiAr and -Rt—have fani ngs given in ows 1 to 225 of

table A (conpounds | a. a- 4%% &. a-5175) . 5Tab%;e) : pounds of fornul a
|.a.a, wherein mand n arf®’® and Riis a noi ety of t'he f@Ail™ R-16, wherein
the substituents Ar and Rl have the neanings given in one®f rows 1 to 225
of table A (conpounds la.a-5178"o la. a-5400). (F¥&i%) 30a: Conpounds of

formula #Ca.a, wherein mand n are 0 and Ris a noiety of the 10fornula R-1

6a, wherein ct:mn%.ewvbm@trﬁmanmamds RichBawecdnte comanba@snhdswed in one of

rows 1 to 22 Tabl e
30b- Corrpoun n%twg 'bfﬂfé HWH%H%:nE%nga%; Cﬁgslkl?od@s&ét %e ina moi ety of

S
the formla ?9 f%tbs”dms ?03 Cﬁ@ ylse{?o ¢ torIzi q%\?d' %@rﬁ?ouﬁgo h[eﬁ’Je rr‘§€am ngs
gi ven in one 4-lgpmats camRe Seppryiesah e staagisr a larer cEerFAmRaYNg Kisdhasreaied: o
| a. a- 5408b) . witedsl aaB tnetaDeatr amd§nioacid HrHR@H le.@ ihe, sodiverselt A-FiGiA@. n are 0
and R is a maitetyesehcd dia copsemy) saltfudtas Mh@nefare it B@olatiimieht suemasNAr  and Rl

have the meagig@g a%tm;aelmm)r& CHlF £91R e fuoRRBechpol AV IERACEHIEPOUN S
| a. 3- 5401 to L%nr g%%%% VI |e ng?o ﬂﬂé)o ’WP Re ﬁan%%h&eﬁbgﬁa wherein

m and n areT(.r)' rein &
e 225 of

substi t uent s"%e y g‘gt TR N q{?{%@?f‘ eI a%ef” RS
table A Qtéongdu,@gtglypcahygrcggmgan fe@hqlwegf%vgl@s@)those skilled in the art. The amino
group of VIl is then converted to the iodo group by a Sandmeyer reaction using a



25Tabl e 31b: Conpounds of fornula |.a.a, wherein mand n are O and Ris a

moi ety of {hefqnsl a R 26b, wherein the substituent s, Algafdoddlsshave the
meani ngs gi ver(l} QI%EI one of rows 1 to 225,0f table A (corrpo&é‘g's | a. a- 5401b to

| a. a- 5625b) . Tabl e 32: Conpounds of formula I.a.a, wherein mand n are 0O
and Ris a rreseyupsoysregoNaitunBuR:4and pRdre{eo %borm{*i flents Ar and
| RL have t hesuitsdmsahgst sgiivesiei ar Ghia@Nof rows 1 to 225 of table A (conpounds
la.a-5626 to |a.a-5850). Tabl e 32a: Conpounds of formula I.a.a, wherein

;nuggg| Puar tes@O,&rﬁd%qndg dr ?he@orﬁ’igia% Xre%f)mﬁﬁla%laﬁh%ﬁ%@e SFihB@n :n‘@?laeéfﬁbrrr&aﬁ be t 0 25 of
Lable A (to r%%w%ﬂ'}gﬂm% LSy TRAR e Bie o T N3 8 “F’%ghéé%*

formul a | . a.oegiarerperion AR defred fHaloRe %OF%“Q&&SE‘P?/”B]‘GCPVH PG mJI a
R-44b, wher eifrprotrstien assleparibethind. Keciensti, IRTobEING Craves meeTageiagi ven in one of
rows 1 to 22%uttdarttzad, ep A86 cotdann ds rbfareasdsGREHthemin é:ompcﬁ&ﬁ@tj)the 40 The
conmpounds Offo;tnlilf?a mémg"idbs@gmhdmmga;toomtemnmmére@try (Foentsogn),can be

obt ai ned

2009/019 86P EE’%&B/? %‘l\'}}d §/0%{?§f€if§o%g wgofg\glémﬁy§891 Conpounds

of the formf Gid H’O@af"g D" grEpar %réﬁ I AY from

sui tabl e 58-#¥fo substituted quinoline conmpounds of the formula Il and

polycyclic amnes |1l by a base catal yzed coupling as depicted in schenme 1:

Scheme 1: 10 notkidicsehetmerwlset the abdveidaablresd RRhctioR? arel§8nerBY, calRed ot in B, X, VY,

Ra, Rbf f gaz\@ﬂﬁatfbnﬁsgftﬁgs méeﬂegbn?@ﬁ%b@ﬂ&@ th@@oil%%rﬁ’éerétn@éom@m ngs

given for 184 Yt GRS a4l 240n Q6 i Jirdd fr Bl a%
MR D e

N- t ect | (Cbz),
9?[3;3&?9 e HediBR A e Farpte ik 'ie gh Spepine Wik o oMY (02

ni t r obenzeneyayeddnbe of vRIga)in paliquar, ”bﬂ“eb“é??z%f he r%t'on%cawzéﬁﬁhtfaﬁsﬁ%art i cul ar
Br or 1. Accoetdsngtitregsd veeastidnstusegpotryevet.isee datratedroo BpBiund pl 8199 s react ed
in the ppesenegeomb fakesd, WaldandraNairdat MiBlovsGOORAI Sy@eem" dirdg t 0
standard pr oct%?;%% @,] vdlodcpe 20processes described in WO 2005/113539 or
US 2007100271 out a base in a polar aprotic solvent such as

di met hyl sul f oxi de DIVIS as described in Bioorg. Med. Che Lett., 2003,
13, 1329. ThEheraé%Q(ﬁdP'ﬁ?P 's PhRemPaIS ARG pr@rp%?ﬁwwst%w BPRE" B! or med i n
t he pr esencethefrePerse it epporsnendiyg asivalvoryy aprsortlate neelHisd dedediibed in WO
2002/ 059297, sdivenptor bxatyplcaaceioaigie, & 18ver WELIAB L0318 MethiBoR 80ZADO627161 and

250rgani ¢ Lepbgdrdy, a0 sieh a8 8iétnPQher FhdthyaRHUBASES o Bsbbdpy 3lnkaki et al
car bonat es, iﬂ&{a &m L%kéa@opagmg%f&?ke@% rpéet&aaueps@étﬁyu aPQL@ssi um

car bonat e, oxXI| I um hydr oxi de, ‘sodi um
hydr oxi de anﬁ ge%?cﬁ %’Q?‘%‘*SS‘%?"%O&WS"M?*&[ al koxi des such as, sodi um 30

nmet hoxi de, sodi um et hoxi de sodi um propoxi de, sodi um n-but oxi de, sodi um
tert.- bod oxT@eqorﬂpbmddiqﬂmemeBtﬁmm@be b iBtHTis taveptohamenidieinclbdingpartal pr opoxi de,
|'i t hi um n- buig@xisteactiliiyl brialBmT@Edeptdd uibtayinde inchding $sbergeidiaativile, pot assi um
et hoxi de, potassi um propoxi de,

The compounds of formula | according to the present invention have a surprisingly high

affinity for 5-HTs receptors. The high affinity of the compounds according to the

35  invention for 5-HTs receptors is reflected in very low in-vitro receptor binding constants

(Ki(5-HTs) values) of as a rule less than 80 nM (nmolft), preferably of less than 10 nM

and, in particular of less than 5 nM. The displacement of *H-L3D can, for example, be

used in receptor binding studies for determining binding affinities to 5-HTs receptors.

40  Furthermore the compounds of formula | are highly seiective 5-HTs receptor ligands
which, because of their low affinity for other receptors such as dopamine receptors,
adrenergic receplors, muscarinic receptors, histamine receptors, opiate receptors, in



WO 2009/ 019286PCT/ EP2008/ 060335 40 pot assi um n-but oxi de, potassi um

tert.-butoxi de aI kal i metal hydrides such as |ithium di um
hydri de or ;902["%{’5' B hydri de. The am)unt of base is J&é?@g@%@?%t | east 0.9

nmol per mol of amine I1l, in partlcula‘? at least 1.0 nol per nol of am ne
I11, e.g. frmctiadddpembe Dmt1~ap®nermlandhtsami{we‘-hlrmept@ bive esegp éfwer r ed
enbodi ment , didiesreod Hah Bthef, RAE béleMvOb-HITL ligdRek. 1 1 | is perforned in the

presence of a catalytically effective quanti ty of a palladium (0) conmpound .

or a pall adll’—u runégﬁ%otﬁ gmt')c% Aﬁ/aéﬁﬁrggerg 8d5 LI?T!lmsngct@sz +f tl?edl um(0) conpound

under reacti’dh diun(l1)

acet at e, °LOt@PPaKIdS @fwcm‘.?éﬂm %@BHPY?@B‘% ‘]‘P(%‘) SHTs),

tris(di benzyKGadééré%elt:}dﬁé)’ﬂ"ﬁ)pélKl Haiddrtidy of e WEIQTDJBN)QW Coa%ﬁﬁﬁt*%@jébusl y in
conbi nat i on rletahiepht@s phefaabily ngamd §0. evergbetier atawagt fi8osphi nes, such as
triphenylphosphine trial kyl phosphi nes, such as tri-nbutyl phosphi ne,

tri-tert | ) | xBiple, for
t;:cyglro uf%h %émérﬁ]gf %H%bgﬁk‘}gpgggﬁéﬁo@ﬁﬁfsﬁi%@%eﬁtl f|gands such

bs 185, o1 bietuingh ?HGB’ﬁa‘% BTGBy o B
1,1' - bi s(di phenyl phosphi no)ferrocene or 1, 4- bls(dlphenylphosphino)butane.
The cat al yt i faatheynoef the cormmpoendsd fortuied bm@@ﬁmfafhﬂirystrﬂﬁwmf&awr@s B0 mmol, in
particul ar fguesaplifle tadispy arahanped bramlpetdtrag@imponistterlkhowCeAigs @kdptor t he
coupling reagtiQn of Il and Ill is performed in an inert solvent. Suitable
20i nert | vénts include aronatlc hydrocarbons such as benzene, tol uene,

xyl enes, ‘et hyl benzene, |so§ g Renzene but ben ene, tert. -butylbenzene
chl or obenzenZeCAdER G BHERS B9AE; the FapUids AN DR 4 fortfeagnq(éf F¥% et hers such
as tetr ahydr‘(«ﬁ*m rgprond fael-HyH fﬁ@%ﬁ%ﬁ%\d@m ivais areciugseRiile foéﬂeﬁﬁﬁ’h?ﬁt Wigh r

al i cyclic sub-Hosveseramdbigsd). i.exhayese sieclivedsr tahatingt thede rsadichiadidot®rs gul f ol ane and
the like, N dkcdidikWwharbeemgth imubiaahi@oddiaticg-the2S6ay Rospidrs Radcibdes and

N-al kyl l?tf:t th Fo\%&h A tﬁ%}@i{ﬁkgb’ |c’£ur9'6m3%éjﬁs agé B@ﬁg‘?ﬁtedaﬁﬁn?d@s%these

N- net hyl pyr rﬁ? I don rrg é&g en%%b s n@qn N %t yrrol i done. Conpounds
of the formi'¥? Pes%ﬁg' PEPA R TR UMGgeh CaR Be 8btai ned from conpounds of
the formula |I' by cl eavage of the N-Rla bond, if RL is a suitable
protective gfﬂi@mpers30d5$a‘as$9mftﬁﬂ$eceﬂ*é@uﬁwpwﬁgﬁyefamrﬁm pnserstoppotaen®s t he radi cal
R a is not tdsr@eswhieitaifeatthe apindRtorbatd,an paricisr, sier briéithevieof the tleeniconpound can
be modi fped <§$heﬂWénl1&ﬁﬂ1el?&ho'Wsér@e!@Qérﬁité% cﬁéﬂﬁbeﬁ@&l arRfbr 5&5?@!@51#@6}{3;'81 A

pr ecur sor i s,g %%&9 oS G2 é{@ géﬂd eang&%%%#ﬁ% yheRbaced by the
pa

d d 35
T il e X .

benzyl oxycar Weithe frexzpnt ag@ﬂl"]‘“ﬂﬂ)fpé*i‘ﬂ/'f‘\‘?é‘f'ﬁb@@?cpﬁ "0 fFfPftT@)V'dU?rl phenyl et hyl
(Tr t) ni t r otismaenesAnomalds of Npbdlegial toplditiemsd it b@tm;plossmltf foRdeyeias al | yl, the
ally' grewp samabes, whieavegdod cauekivalyMnkeede®smn waer, &f bd dvenbired i a |, A0wher ei n
Rl is hydr 00gikernthG. Gna¥R8SwHIh Jah%eﬁflaizt&k inGEQRnkSwRrhE Bvedionf or exanpl e,

by reacting a conmpound | wth Rla allyl with an allyl trapping agent
such as nercaptoben20|c acid or 3-di net hyl barbiturjic acid
presence of %ea%i?%qr%wh‘m%s@fﬁafémw é 8 Brde6ass aﬂ‘”(ﬁfﬁ%ﬁﬁ?rtles of

pal | adi um ( Oyisergarpwhinklesendiab Medviaianch g SuhidsearpPe hhevrieclyls ceoribef orm a

pal | adi usg 0) dystumpipns duciaer dafieibio e onghitbh @nsieareing. in partitedi um di chl ori de,
tetraki s(tripheaybehasnbditdrRaiseadt, Hed-R)atddlcognitive decline and mild cognitive
tris(dibenzyl qFasrﬁcag&%%)dghoﬁ&%@o@a@wwm%w@ r@mn%gﬁﬁ%laﬁfty hRorGogbi nation

Wi th phosphi n uch as sc [zophrema Qn pa&cu%r%o nitve Qf'cﬂs relatesd%t sghazophrema

affective disorders such as depression, anxiety and obsessive compulsive disorders,
40  motion or motor disorders such as Parkinson's disease and epilepsy, migraine, sleep

disorders (including disturbances of the Circadian rhythm), feeding disorders, such as

anorexia and bulimia, certain gasfrointestinal disorders such as irritable Bowl



5tri phenyl phosphi ne, tri al kyl phosphi nes, such as tributyl phosphi ne, and
cycl oal kyl % ﬁ W}F such as tricycl ohexyl phosphi ne,,g3hgRshessal |y with
phosphi ne che I gands, such as

2, 2" - bi s(di phenyl phosphino)-1, 1' - bi na 4ht hyl or

1, 4- bi s(di p@HWWHO%WFWWW"“%WOW%QW%Q%6‘&5‘ R ABUR: eEerski | | ed
person (Wit theaggamah ¢ral rekd mjuries, sur athpdrbgephilns, dhig ddie®prmoe ofsity.

mer capt obenzoi ¢ acid, see 10WD 94/24088; with regard to elimnating in the

P eaied Og STée%gaélbtré%tdr&xgaérrmuegr C\égh@&b&de@ 8 HehadiBtal it nc.%@@htglg)ooj- 123
Al ter ng!tol veIare ce{uﬁ%(?%watﬂ‘aabuse 0‘%5’7\}?— ?Fflc G mes S&%Bg pf%??qacemcc? Sb? reacting
conpound | wqohcswrad%%r%*gerarqlsﬁpn 'ﬁe"isﬁ% SH?*@E"?%’EUWOFWB'B?GWP@%%pounds such
as tris(tri ety disbrdens hoirgenhtre cepdiftedl Engmles paddiptye solstanges 1€ net hods
descri bed i ropbidsi&ghesmhi@oberpinfBed kideinty, ansiet nicring;.aldChgambgames Bi o- Organi ¢
Chemi st "y 1994%n(i gtér)actﬂrﬂth er@@%ﬁmdaaﬁbnﬁa@a RAIRHa10sY RRblid 2k897, 8(20),

pp. 33871g 32ddincel dze of 1oFERnlof RAMEMzcpidd) SR ararbw@@?s dmabSo be ¢l eaved to

obt ai n a co h eaction c ons for the

cl eavage ar gs?WHé‘Wﬁ? ?*hg‘*grefhyf ‘?’%’éﬁ I ethy’f’rﬂﬁhaﬁ A9 up i s removed by
a hydr ogenatdngfhetagietang Amphetarpiae- ﬁ%@é’%wc@ a§mef'}*¥lﬂl"@“' %‘a’t §st, such as
Pd on car borstiouiaptalidcading relfeyrdr sddicties suRbtan@amvhahsompeartiguiageind cl eavabl e
protective Qoptiratbherdsai’®etdcrife, GinpUitaimy obempiemvedikeGuiktaices,a compound
I, wherejd RigibSaAl-pgen. Suitable protective groups 25are known in the
art and are, for exanple, selected fromtert-butoxycarbonyl (Boc),

benzyl oxycar baon Cbz) fl u t hoxycarbonyl (Fnoc), tiiphenylnethyl
Crre) ana i bibens Sbk iramge ﬁqﬁi?ﬂ”gﬁe Y PRI PSP Y bup |5 Bow
The pr ot ect i tesegrBapeds asrosingrte g vanisy ok e irmHet Woigs thexgeivesse "ok eat nent  of
the protect ewssavs aey pdytimtrapic aifict Thie cgp albm@bogerrveding, teg usihg @, Wikh.or HBr,
formc ag d ferhdvinglpder saeRtied 36hshundd wiish 3PsdsagiaRadtordince \erthh@na| ly in

the pr esencqn\%fntr@ﬂ FAL62hat ¥or intadm-m%ﬁatfoﬁ%%ycﬂﬁroﬁ@m%gesJ for WRI R is H,

can then be reacté in a known manner, i'n the sense of an al kyI atlon wth
a conpound RiTFRne V\/nerel n R b has one of the neanings given for R whi ch are
different from hydrogen. In this conpound, Rib is 35preferably O C4-al kyl,
C3- C6- cycl oahdkyiding G1ar@Othehasresl ok e pregentyentiok oty cabnragidsackyrting sripe -

het aryl -£5 arialdkydn D s@Ebieforeyatingalskibrs@hoteabéydananidas partialy be

nucl eophi | i cakibMedioShlAcRABLL @GV SATOEE4brs.€. 9. hal ogen,
trifluoromethylsul fonate, alkylsulfonate, aiylsulfonate, alkyl sulfate and

the like. The reaction _conditi whi ch r or. the al kyl ation
have beon diArpaRad SEIEY Sxecist B8 AR AR B e e S ehBR St v Lot o

2002, 12(7),Papisulapaoygre %ﬂaweaﬂ%cmﬁerﬁgwﬁd *ﬁmﬂiegsfrsei 9. WO

2009/ 019286 RIpLESR 0EBIcDEI0Z3TeR biTthe batkiny lobtrefersbyamcgehsmsy@datisteesded, in the
sense of a r@eHied daviaeraighads) @5-HRyedeped | Ng the conpound |, wherein RL = H,
with a suitable ketone or al dehyde in the presence of a reducing agent,

e.9. in the presence ofa.hl {?Qéfedc{w&‘%gé&‘o%ﬂ) T

cyanoborohydrl ersonis 5
famliar wt F?QP%*VFB%??"&}HG Eb?failr??%"ﬁéje\‘i\ﬂ? b & PRYAFEFFH a reductive
am nat i o% ecogditﬁfrsmhflfwed@?rgh@w%’rsﬁr@ﬁf'%d*is@lrwalth@ﬂé‘ﬁﬁ“mﬂﬁ%@ai@étaﬂd 2002, 12(5),
pp. 795- 798 anditidrd(njy ropsibil 26@e Iy Sach lothec arsheReoridgiohsydayoappagr it he corrpound I

can al so be gRaeh &bh¥etihichnirasdylexib@al i de to 10obtain a conpound of the
formula | wherein RL is fornyl or Cl-C3-alkyl carbonyl. The car bonyl group

in these co ounds can duc Qrane taq n ounds of the
general f or mIl%""POHiHE gﬁﬁm%li ﬁa”g%ﬁs%g gﬁa 'O eé?‘fas i ymrp Up can al so
be react®Y vwrtdrpra*affr%?%rrévrqhﬁge @@@%ﬁedt%thdmﬁ%d%s Efd]?ﬁ)?ﬁﬁ‘r‘iﬂ ”P“’W‘Ferel n 1Rl is
1, 1- di f | uor oasteyl and Ao pkditilanthe atbvemdtiionébsenditiensb Ehege higesy edntiymsst andar d

rret hods, whi gfi/or EFaifa@tceordiistuds Sfeckxaimpid £1 diytulvd edmtiomdipan eatty Qiggani ¢

Chem stry, 3rd ed. J. Wley & Sons, New York 1985, p.370 and 373
(acylation) and p. 1099 f. and in the literature cited in this publication
(wth regard to acyl ation, see also Synth. Commun. 1986, 16, p. 267, and
with regard to reduction, see also J. Heterocycl. Chem 1979, 16, p. 1525).



20Conmpounds  of the formula I, wherein Qis CH can be prepared e.g. starting
fromsuitable 8-hal o substi tut ed qui noline conpounds of the fornula Il and
pol ycycl i cwé)rﬁmff@é”ﬁ |l a by a Pd-cat al yzed cross- coupl |P§§m§§°0§i‘@ﬂ?3€t ed in
schene 2: Scheme 2: 25 Rl la (R4)p X/ (( ,NRR3 R2( R3 B, H A(B,H A CC

| | Hal ' Zn- Hahsight éridlabéiyy( té Tikel) cubtomsylsecial nzrrmmtheaddnaiuﬁemaﬁjhy iR, R3, R4, Rb,
A B XY, dR@ngerhteﬁberarlﬁbrﬁr@laibe@l'rein@rﬁdtﬁ_ﬂiﬁﬂi\ﬁég%ub@éﬁhu&geﬂl&ephﬂhﬁstp_ne of the
meani ngs gi vgn Jn@ﬁn fRdod, Bz&fé?b%ﬁéé@Wthgbéuﬁtf{o%ge&

t abl N- t B f@ﬁ%s i(prl oxve b |
-suita e ro e X C enz oxycar pon
(Cbz), o-fl f’&?ﬁ%ﬂ@ﬁvw&gﬂ?ﬂ'w'éﬁér%&ﬁ%' 2Bl On%s %%% s ctrey, Y

ni t r obenZendiSFPFESRFES: ERIPYRIeNcE ?‘ﬁ'ﬁm ‘F‘epﬁ"éﬂ’ﬁ‘i’-at’oﬁél‘d ﬁa Q%Ppt"’%ﬁ*e hal ogen, in
particul ar Bielugnonal ideag cbardingispeeth. dach eimynignastee sttt sbepegsit flongronpatdrd ¢fl a i s
converted i rntuak andinganeshhdrCposetyo tiidi dxpldhsiag eandiongustspesghandar d processes,

e.g. by the g @§§§r§, lln’@@@’edl sBont¥MRit? BRI LLRKERGHHERAMIB LAL03RM 43
Tet r ahedr on ajo %Jtr%n s n%rﬂ% Qgsmhoﬂwg%gmc% turt%ﬁ?e@ 2392. The
or ganozi oun t

C
PA(0) - et atdtt @wa's%me@ m%80?338%t*i%ﬁew%s%%ﬁm%wra%sy B8kabaui nol i ne
conpound | | qxgta@m/@ﬂdtq%fuaon slipberia dyskigetconpdamas pnd tgylisgrigrsedy- t o t he nmet hod
descri bed i rHugyimgtats chd@8&nd Gjile3Ta-T9880¢'s JyndAme, Givegn sy8rome60Q3, 125,
12527- 12530.pefbicrs padifionsl] piatibhiadddseinaibg vatigd, yneg@oRsiattgste@; ganozi nc
conpound | I ,cap.dg hiaRspetal lized, e. g. with QuCrf2LiCl, and subsequent

reacted wth'a 8- halqu|noI|ne conpound of formula Il. The 8-hal oqui noli ne
conpounds” of the fornul a are commerci al IQ/ avaj |l abl e or they 10can be
prepared acciti hg “FB“‘?%R&W‘%‘@"G’PB%W "ERIBENFSOIPYLIE & PERyRtNB EFAMehi ch are

wel | known t{eroahyaxiss dnrastidular eslrelapse ephylexis oeplpse pippbiiaxisoggwell@stiitte met hod
descri bed | nreatment of acute or chronic signs, symptoms and/or malfunctions. The treatment can

be orientated symptomatically, for example as the suppression of symptoms. It can be
20  effected over a short period, be orientated over the medium term or can be a long-term
treatment, for exampie within the context of a maintenance tharapy.

The compounds according to the invention are preferentially suitable for treating
diseases of the central nervous system, more preferably for treating cognitive

25  dysfunctions and in particular, for freating cognitive dysfunctions associated with
schizophrenia or with Alzheimer's disease.

According to another aspect of the invention the compounds of farmula (1) are
particularly suitable for treating addiction diseases caused for instance by the abuse of

30 psycholropic substances, such as pharmaceuticals, narcotics, nicoting or aleohol,
including psychic disorders and behavioral disturbances related thereto.

According to another aspect of the invention the compounds of formula (f) are
particularly suitable for {reating nutritional disorders, such as obesity, as well as

35 diseases related thereto, such as cardiovascular diseases, digestive diseases,
respiratory diseases, cancer or type 2 diabetes.

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

40  compounds, as a rule formulated in accordance with pharmaceutical and veterinary
practice, is administered to the individual to be treated, preferably a mammal, in
particular a human being, productive animal or domestic animal. Whether such a



W2003/ 080580. Conpounds of the forrmula I, wherein Xis 5(0)2 can be
prepared e,g.. starting from 8-nitroquinoline conpoun e fortnula Xl
as depi ct egy%lzﬁﬂgiﬂf:%%ﬁne 3.-15 20 Commercj_al |l y avai l abl g’%ﬁﬁ%%‘%@b"?;ﬁa i nes such
as |V can be converted to the 3-iodo d&rivatives V by treatnment with an
i odi nati ng rteatyent is gdchted sanHin Wadsfowek miteiakepipee, dersotiyventhe idelkduals aceti c
acid to yieldsd hel iSsubfict ¥nicdaicisbarombmedismopountchVakeE rgo Snsiagrdtioh | somer s
ggcvi Pﬁ 2ﬁpglrs?éng,%y@ﬂbgto%:@,'aﬁd/’érixﬁ%fﬁm&?&n@wﬁiéﬁsﬁfé pbadane FER Og)%%@obe(ngs :Egn ggaﬁn ed
| - , €.0. sodi u
salt Ar-S(0) @5{”3‘{%&9“%3&’%%#08?5‘38@* @%\h&&r@!&%gggoﬁ? ""%@lgt such as cu (1)
triflatedn a pol ar solvent such as N,N- di nethyl acetam de (DMA) or DVF to
yi el d t he gquisrfolienibe Eeripotirvieligeted Reagensi BANYP of 19eedied day aerguipraip VI gi ves
t he am no coseouapdroghidte tddethac bt Btarnedng, Bith atdricetivedolnpoddy aracétey net hods,
i ncl udi ng 1 edhpbirAroainihg PROBMIEI0gERE o RALEISB BT FERAbIyIeRNEbaS 0SNCT 2. 300r
by catal Yti G sl QIENIbhMIRE MhALRS of Sl dohfifisibford, BOS GodlcbbliBd 1 Lhe art.
The am n gr@ p_Qqf I S. %t e%%%nve te 153? the ké)tgo iggoup@ %ag Sandneyer
reacti on'usi Mg "$ ARPLYE 1S Ca TERTEL 6853 SE S RFYPEEIR A im sour ce
(e.g. NaNoe,indigiiRdoPe 4R#% i odide (e.g. Cul or n-Bu4Nl) in a suitable
sol vent such water or CH3CN. Conpounds of the formula Il are commercially
avai | abl e orTHsmamiohRisb heatas to tar predustidyet bparepeduechl Esrpbstibie fearetrgpondi ng

pol ycyclic amiRfsdRe¥cRGatly £8aMadhGdRiSudY: MR8 BhinY Sroductive animal o

tectign/ : I : dard
vetee g g e U e o R e
G oups”, Thi'&HL ‘95?'"[“56‘? Ve GPTRRFPN | Copprise BRI TRaceucaly pecei'q of er ences

ci ted t her eigfcivienhipasiiion ¥itvrt IgageorpseipruRd Brgordizg e te igventised i W i n Jour nal
of Medi ci nalap@herats tother @B FImpdbitds2 Zhgse LOMEABBRHSDSTor $BRBOY 081347, WO
2008/ 060767, adWAis26108 bR Qs tuity, N8R, QOB aRY, BiroRhgaR ¢ & Medi ci nal
Chemi st ry, '—%t?a‘?r{n.%cdla?rg(%@%trar%@ﬁfﬂy.l) , 2891- 2894. If not indicated otherw se,
t he above-described reactions "are generally carried out in a 15solvent at
t enper at ures_bet ween room tenperature and the boiling tenperature of the
sol vent enplB@Eaes g W%PW%@‘V}‘“@H@”&&“PWWBﬂ‘dé??éifcﬁ&?’f SefHN @S r equi r ed
for the reactowgerscaanuing. iablieisod perdellar fimptaplpls. Ipzaseed. srrhatsxaadiats, §ddang

m crowaves, @owretdviengcadsuied shesasgiraal/@htit oafseles ind sdfipejatin cappaled,i cul ar, in
the casezpf Jubgosht€E bl QimaCAtddinal R ¥erhib@aThddicoR! ARabsh(Gw th regard to
react | ons USfiofil HOIRYERoc8RDalel hANEMORNE AR ot medlna? L, 204 - P- 9225

ff. and alsoé |{1,ag g H.erI il vvaLgs I n ani c nt hesi s", Andre
Loupy (Ed. ) , SiPIESTSVRSioso ™ PRREC A i Sl 15 B S i RPN S5 | are
prepar ed i n 'giopadtienian JreRHATES 2B/ INWRIRD HIGPYAEONE ratd eplePS\ENE RATATOBD I r espondi ng
aci d, wher e lapprieprdletse devices chutlsobe isad &n adngaiwricg PEbIryventrdinbdr exanpl e
acetoni t 34 | ehe mvéivein addahal is aistipdsside: toraddipbsimes @k hafbheés. pr opanol , an
ether, such as diethyl ether, nmethyl tert-butyl ether or diisopropyl ether,

ket , - h t hyl
acetate, mxyaiofEe 3%§F°§‘r o Pl B SRy BRI P BV “SoThe
conpound of PHRAMTERE POV N B@”eaoréﬂqiﬂ'%xcfpéeé‘gsp FPERNSE S%%cl udi ng

parti al semisolid or liquid materials which serve as vehicles, cartiers or medium for the active
35 compound.

Suitable excipients are listed in the specialist medicinal monographs. In addition, the
formulations can comprise pharmaceutically acceptable carriers or customary auxiliary
substances, such as glidants; wetting agents; emulsifying and suspending agents,

40  preservatives; antioxidants; antiirritants; chelating agents; coating auxiliaries; emulsion
stabilizers; film formers; gel formers; odor masking agents; taste corrigents; resin;
hydrocolloids; solvents; solubilizers; neutralizing agents; diffusion accelerators;



agonistic activity, or a 5-HT6 receptor antagonist, including inverse

agoni st acti vi tgy. The conpounds of formula | accordi ‘g‘g?to t he present

i nvention KRAYL1EH prisingly high affinity for 5-HT 'é@"é‘f?f“?)@ 5 The hi gh
affinity of the conpounds according td*t he 35 invention for 5-HT6 receptors
i s refl ect edbigmentee nyatéroamy BmAwenitmeompamps; ozfatbnqelidnyedoitstagatts, r$K; (5- HT6)

val ues) of agataridistbeidt@sss, tchams2P oltMildn®ddrildtiveprspicasiapbiximfies €ss than 10
nMand, in patdiGcul sgerﬁljaqts; L3St} aBsed; Aot dhfafts SRIAGE ARG s, Flers - 1- LSD can,

for exanple, he use n receptor binding studies, for determ ning binding
LT o bs i 38 e halsE g Boplahl BYis taehes SlaciEkahiliieRd D NING
hi ghl y set ectd$s PEsigRe B¢ ¥t Firerahaifds faiRvten ibBEdeead 5289 | ow

af finity forspetitistknoeledp ordssyibeth farexaopear hiedeetdht oxikon dal Hdinelnf ¢
receptors, nisR@FhaYie; Kb@aRipuod Shgrdhizeiderdabrig [Eesplopsda ofeakisde receptors, in
WO 2009101928686 LER2BRBHAROSEMAR Padisaticds) dORambM AuldRdoraEadr energi ¢ and

hi st am ne Hl.rec ] g rise to fewer side effects than other, |ess
?—i{ligﬁﬁ%ogrﬁl/g?g‘ Il@(?r%' i nstance the 5-HT6/ D2, 5-HT6/aradrenergic or

selectiv -

5- HT6/ Hi 'i%l ectivities of the Sconpounds according to the present invention,
i .e. the ratThsdoIRYODSFIMLITSLTE) eXpigin 1 BIGPET BVetey MRhqubl itsgEope.

Ki (N KL(5-HT6) of the receptor binding constants, is as a rule at |east 25,
preferably athel@@pbun@Owere\eierRRirb@Eriz848 vib @a%dn-AR in ds-dimethyifiioti @i acement  of

ut recept or by R L RENELR 85 G NURR HaRiep! @@ ARG By e T Yt e
corrpoundjgé ofSPFgFOWFrg’,gleﬁ%(%'h{éﬁ%oédegfv'at%%%r“ @gtnr?ufc?ts th;? %‘ﬁé)n? g%?&?‘g‘sa[ei{?e suscepti bl e
to display afeerfsameiaispioni(RSHERED ATHRNIPATh ot her known 5- HT6 recept or

| i gands. 15 Because of their binding profile, the conmpounds can be used for
treati ng di stasesnedt chesrespontetspedratfFfpertes ¢PVIR) refer gathel shefraval sttifisch ar e
suscepti bl e fspexbfc8addi®fHris\Wet Milldn Bophh] Srieea8Rt QFeal df 8RNRENS in theH fiRY - ar e

effecti Vo f Oépe%tfﬁ@écjrrjagpok t%qu%%f h?{irﬁgé'n G'BF a gérﬁcﬁ@a?%cﬂidﬂal\’{me(:h

exerting an | uence gn (nodul atin -HI6 receptors, | eads to 20an
n o ovegent D IeTRetE; T P Y B 505 AT LLBIBERIE curod. Exanpl es
of these di s¥&) HF@IGINgI5 Gebrs: WUdlg] (b g9ad deyblat fibrd dARIPHD: vous system
Di sorder s ortipedBagasandt (¢)heigeiayinl) anemvitelel (st em are under st ood as
meani ng di sorders which affect the spinal cord and, in particular, the
3_r alt n. bV!fS hi @Nkrla%-(amwsamﬁnﬁﬁgfno;tn_@%a's RURRIsk Bom IR Nt ERMicdl 588 bng denot es
i sturbances_an r | re. . g ei ng
pat hol ogi cal a[%d%%oﬁr?agjr%g‘gglre F%uﬂﬁc ¢e§%§&g§ddlﬁ%ﬁ?8{1a%%§cﬁB(ﬁn}g\ﬁ@? g@{éé? ?lde)'msel ves in
the formof particular signs, synptons and/or malfunctions. Wile the
t r eat nent ac&?ﬂ@ﬁsﬁﬁroﬂ@inqhﬁéwﬁﬁwmﬁs%ﬂ%WS*E@ (diemicgt Bavtioenaid!sondi vi dual
di sorders, i preparahsingltheasoadupakboibedinealenicappitbatiorof©200X08088(al so possi bl e
for seveg@l 30anonalies, which may be causatively |linked to each other, to
accor dance. v Lh R RenphBRmde Argbb IR, sHlbpY AR Rl R g, |
accordance \Aﬁj'f??'nedf] rﬁ%d?srg\r}%ﬁqtniw%%0&23?0%%%3&??@%0%9@{@% gue&r}goi?,%?’c ngrespond to
a modul at i onBigerodired Klegigigal Cheistng Fetemh & U9IndPlde B8LAT ve 35dysfuncti ons,
such as a deficit in menory, cognition and |earning, in particular
associ at 88l wWrdrhbédtl iz bes as)-hexatly S e ageio[ageipyediabedrbongné sicoemaetlly ne and m | d
cognitive i NpPALIFEMM FRLE eMihn M8khshie di sorder/ hyperactivity syndrone,
personal ity disorders, such as schizophrenia, in particular cognitive
deficits related with schizophrenia, affective disorders such as
depr essi on, ﬁﬁ)ésé‘ﬁ@“Qﬁ%"%@@fgé’i%p@ﬂ%ﬁ@’%‘} A srichupsestfgvapBiePdRdor ot or
gi sorgers ?Uﬁdﬂn agas,ﬂé%}gimmnbg@ddbms@f taﬁ@duo@mok}gpsw pnﬁ@'rgL@'teﬂeifa sl eep
i sorder i nc in i.st urbances. .of . the.C.rcadi an_ rhyt eedi ng
ai sor der 20 e G B P RPE R B P U GO aP Pl PV B bR S sor der s
such as | rrithabeeyiBantarbonyl group. (13,55)-3,6-Diazabicyclof3.2.0lheplane-3-carboxylic



WO 2009/ 619286PCT/ EP2008/ 060335 46 Syndrone, di seases associated with

neur odegen I uch as stroke, spinal or head trapm head injuries,
such as hy P%E%g’%ézﬁs drug addi ction gq’nd obesity. The aé’%{“ﬁ"?@%ﬁ di seases

i ncl ude psychic disorders and behavi oral disturbances which 5 are caused by
t he abuse ofacplppenbdestepias sytibestzan eewmrdimte Hougal phidediase Ghéraiaths (280 7)nar cot i cs,
and al so ot hgyoadehiolsk@ o/ $RESFDE108% 461 @S ALDMGHIR LRI REm( 1 npul se
control disordef's not elsewhere classified). Exanples of addictive

subst ances &% ¢gpi oi ds (e.g. norphine, heroin and codei ne), cocai ne;

ni cotine; al cohol; substances which interact with the GABA chl ori de channel
compl ex, gsedas sKRSe-DRERBRYIGS 2 adphRL-b2RaMIlIE 28T ©n-bhQf esBX 38V bRpared

benzodi azepi nes; LSD; cannabi nol ;%S' psycgom%tgor, st.i mul ant s, s,gc{ﬂ as

3, 4- met hy| erf@d] GRPRI Aetarpror e ARanEne dcatoasyf acid Rpghasfentdehiy"

anphet am ne-(kR66)-3 6id&izabceso[3.0Chepianerdthpbpheaiidat-eughddient her stimul ants

i ncludi ng caffeine. Addictive substances which cone particularly into

consi deration_are opi 0ids, cocai ne, anphetam ne or anphetan ne-|ike

subst ances, !1BEPUBHONREINE GoMBIUBRHol . Wth regard to the treatnent of

addi cti ol di seases, particular preference is given to those conpounds
accordi ng t ceXAMPLUEM 81tie@hydpbpytrbie[3f4asipgmobs(f Hwh)-TiphedyenB@iyiy@dotkee not possess
any psychot rgpjsenigfdect . This can al so be observed in a test using rats,
whi ch, 20after having been adm ni stered conpounds which can be used in
accor dance V\4£h t?e ilnvlgnt%o.n ik duce their self adm nistration of
psychotropic™ ubd féqqggg,onsf P'“gi?a" '€° cocai ne. Accordi ng to anot her
aspect of°the present invention, the conpounds according to the 25invention
are suit abl eld asolutipeaitd-mige-tHiendedfonyihgseing f&ks 1¢dnmatol)liczestic g tial |y be
attributed t(@o an :afP0Baeusdaidionvhivilerqd 2bg HEGsmeo@Ph pordonsAceddhag t o

anot her aspeffe r@uit%?‘@us‘%ﬁ%n&as'sﬂl\f@dﬁof OethdrdB nlif RWAE Men kSl dRGled, 1N

particular, | oNalh LRes EndiBR IR oML ERBa R LUl HaNERAne YEDL t he
sense of _an | expepgl en margl Cl ha %rsa ment, Ry 1 nding ot preferably
exogeneots| yEEH RSB BY Fﬁecﬁ‘dt'fgs"‘gﬁ 'Lsﬁ%‘feg Ue% %r‘?&g)’va?rl? g‘i"ﬁTG receptors.
The di seasesaiReddn bulpxise spiubior @efoniveler RENIHIISE PHITMUEEWoT tf HEPYD t he

i nvent i on arieyet megiierdd apd tearcaetoerted odffoy tprtdlg cesgivee (H2veltéPed , i .e. the
above- descriasly ggondi ti ons change over the course of time;, as a rule, the
severity incpeases And -697¢ihigons may possibly merge into each other or

ot her nghdi tions may appear in addition to those which already exist. The
compoun of formula | can be used to treat a | arge nunber of signs,

synpt oms 40 hAd/AdPIrPhERYSUifENRAA % are connected with the di sorders of
the central nervous systemand, in particular, the abovenenti oned

condi tions. &Fhese-{stcgyisyfosyphdine wan gdicparetrtibrh Brgdngngfohyiglinde;8-f or exanpl e,
a disturbed gghat} 88shttOpERAshdescrlas ke pRfent Mication WO2003080580.

2009/ 019286 RGd/ EH2008/..060 7 insight and ability to neet customary
. [ =395 gﬁ : .
soci al norns or( h)e %e%’gng Frli]de by life, changes in tenperanent, changes

in individual drives, such as hunger, sleeﬁ, thirst, etc., and in nood,

di st ur bances?-# n terhButdSrirnpny'siigpdaripeingndheshireryrolekend@solen (Hér sonal i ty,
in particul agarexgeteonal | ability, hallucinations, ego-disturbances,

5di stract edness, anbi val ence, autism depersonalization and false

percepti gns, s dalida ioPeRAlun RRXide FRANG. 018 AREESY teh-B@Y HefarS¥BkiRSI a,
short-step gaigt T‘rlol%-xlﬁquﬂgl%g)gﬁa?e @57 Haks andpy bl iR e b, R sty OF ty of
facial expre SI%DI'Y, rm@ onou ech,. depressions, .a at |rrp§8I d

spont anei ty YKE" YEGR; \Pdplayas a? dviepie H’@ﬁ‘y RREInaNs" eré%(i??ﬂg > inxi ety,
nervous agi t @rbnPd263EMnE@z Megl-03 sEickiang A= (Pirimbeicay sraplngieds

10wi t hdr awal mgynfit roms!), fsioassincha tddtonwi & iridefendeittioranerdhe frottume wyndr ones,
states Ofp then heated at 40°C for 12 h before partitioning between CH:xClz and water. The



excitation and confusion, dysphoria, dyskinetic syndrones and tic

di sorders Huntington's chorea and G| es-de-la-Tourette's syndrone
vertigo syﬂﬁﬂ%ﬁ@gyw% g. peripheral positional, rotatﬁgﬂg?mgﬁaﬂﬁsC|lIatory
verti go, nelancholia, hysteria, hypoch%hdrla and the like. 15 Wthin the
meani ng of trhieturerwasiiitered thraugh Celdie aehthe atgeic phasle wae semraieceVeawaige t r eat nent
( prophyl axi Sphasd Wadeutrhitedinite wits OHBCIR PSR EanthyddadirsctOdriep &L 0PT ophyl axi s,

as wel | as tfhsrﬁ ﬁ@&&ﬁ%@ﬁtra%fd il to%omrtmrsdesaq&@ﬁal mamma@raﬁnf%e%
mal f uncti ons for exanple

oS e supprEsiy fﬂm%?gri%ggp?afx%{%e Pfe Bl 5 b SRS SR Rlor ¢ per §od
be ori enttat d4° Rt PRE ¥ermor can be a Iong-ternltreatnent for
exanpl e w t hiHINIR 408 ditize RMSOH : &lprmi ivtasreahtéd tdaeiapy2 (MHE).cipauds
accordi ng t o3.0then, itRY erbI(a2Hr 2epre el ami(al 1), 365 (abkHe 428r(mf tiear.ong

di seases of (hgy c)esnt(rsaémn;esmugwmg%nmmse(@me;f)@@qbysfmr treating
cognitive 25dysfunct|ons and in particular, for treating cognitive

dysfunct | ons S schi zo Al zhei.ner's di sease.
A>c/cor din % éf(ﬁg’fa & B%/&rf)'%@f“ @P\’gm?%\r}gﬂi' %&WW@“BM%WH% of formula (1)
are partlcuI%@F§”§ﬂmtable for treating addiction di seases caused for

i nstance by the abuse of 30psychotropic substances, such as

phar maceut i cabSution af RAbUGES- (3r(preemyusmnﬁyquabi&oﬂngjhsxahv@prnom psychic

di sorders ang,heRaysoLal boszusasé EASHELE nrneduaﬁ eﬂzdsnernmtvpas u%gfe@mhng to anot her

aspect OI t *\ne dro%i‘ﬁ?@ct alic? 4]& nr?qg 8)%”802%#% @iang{h@'ﬁ' sﬁ‘ e Ia} Soageforpl%r ﬁ'é%l arly

sui tabl e wel | as
35di seases r%W%F@BWFh@FQFHUd§ﬁEWaﬁ?d@§P CBVégﬁﬁpﬁP“dF§@§%@ggﬁﬁﬁg%st|ve
di seases, re@ﬁﬁpmeﬁ9H@lﬁE@%@@BW@Eﬁ@@¥ or type 2 diabetes. Wthin the
cont ext of the (Esleahiaerdsp.1tiMeHuse according to the invention of the

descri bed compaur o MO DVRD) aa(b%ﬁquwds me-t)f'ﬂﬂ}{mﬂﬁthpdm@rﬁ ehfed e
quanti ty,pf gy ;ee,@f (T2H 3”99% RS (m A%, S14he 107 AU B 7168 (AOsgT dance
with pharnac i@c EE ngt 6{ %% Ikﬁ adnlnlstered to

e

i ndi vi dual in particular a hunan bei ng,
productive anlnal or dOﬂEStIC anlnal Whet her such a WD
20091019286HEW?EEZD@&%@E@@%B@W@W&U@aw%nﬁ@m?%v%ﬁéﬁbﬁﬁ@ﬁ&bﬁﬁhmhﬁﬁmﬁich form
it is to takecpbagrte depends on the individual case and is subject to

medi cal @ssessment (di agnosis) which takes into consideration signs,

Bgfﬂ gm;af”gé%u%ﬁ' of Sk Q%o c?d‘m 0951%931%]%1 1é§§ e %&gré ]9“ C?g‘r’g' opi ”9 .
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adni ni st rat i $ed Whder aitragnsr bpiisatas aﬁ%@éﬂﬁévtvm%ﬁsp@m ep e DA™t h ot her
acti ve conpopsalisdiuroli)acttaie¢s.¢ ogpditha~od atdédng-(preeparifatygnsoisacdt t hat a
dai |y dosge ofngju &Bherad). Yhé mxirabaithe®hdatdaat 6Q0o it kgorefhatigshiwei ght, in the
gg;img:‘ gg[ al ?ég\g%@ﬁ;&izgggﬁdo\gﬁera?ﬁe ;qfxtuie,r \9-5@ fﬁt@@Htmr&Jg%ldemelaQ&%@ o@f{&gdoz o

i ndi vi dual t 58 "} SRR ?Pe WES n}rg&g&t&'ﬁ “RP'CHE)af %%Q(?)r oducti on of
phar naceut i c%ﬂmb(‘,’l?ﬁﬁétﬁcﬁ RIS ("faé$o‘t} f@%”tefj ﬁ@d ecrgiedit@sho mﬁ:\’%"fq bl y a
manmal , in perdd oateds vehidhregmutiisd by ﬂawwmﬂ@ﬁqgmhmumlih%we%@@w@éti c
aninal. Fhusystbe+ranrpamagMeH-fornula | are custonarily adm ni stered in
the formof pharmaceutical conpositions which conprise a pharmaceutically

accept abl e eé@pﬁﬁ@ tgrpgﬁmeté émeﬁﬁsﬁhnwﬁ&ﬁ&nn% hEAIRRLIRRAGEAI N o the

i nvention an €r' "act 1 ve ‘conpounds.
conposi t i onsSRAHNeRE ég@ 'é be administered orally, rectally,

transdernmal | y, subcutaneously, intravenously, 20intranuscularly or
i nt ranas#® | yA solution of sodium t-butoxide {49 mg, 0.51 mmoi) and {18,58)-benzyl 3,6-

diazabicyclo[3.2.0]heptane-3-carboxylate (88 ma, 0.24 mmol} in toluene (3mL) was
stirred under nitrogen. To this solution tri-t-butylphesphine (25 mg, 0.05 mmol),



Exanpl es of suitable pharmaceutical fornulations are solid nedicinal forns,
such as powders, 9(%ranul es, tablets, in particular fil gabl ets,. | ozenges,
sachet s, c%ﬁg?}é{" %gar- coated tablets capsul es, s & %"W%D@;gel atin
capsul es and soft gelatin capsul es, ZS%p ositories or vagi nal nedicinal
forns, sem soladimBideedtaial6.J vgfel3 rsudharaB-ointhuhetdsulfernarisoling(Bdr ogel s,
pastes or plmgoeing mmedndverd Sdaieh i Tl intxtire tia itk lhehtod BEG0 S e b hashesol ut i ons,

enul si ons, 'd%ta@%tréa%%%lx@%l wésﬂﬁé&‘%%&noﬁ‘é@lﬂeﬁdlééﬂ%mélyﬂ%b‘%éroﬂ% mil@fe €xanpl e

otions, 1l ettion, BERRICAL 0P a il ILHAL AR BESRALET 003, A, Bedr ops and

ear dr ops. ering

i nhi bi t or%s a%%‘?‘%ﬁ W{fet%th%?%ar?%%?ﬂmwd FgRNigfefiragisopere P’Hed (§33§10§)o possi bl e
to use |i posiared ant cancentaigiieyasyo towheireghoerudd mgtelti%eh'ftmmwlﬁﬂeém t he
conpounds acizei diragatbgrapyeo piny eatilomnaoendpt i onal [y m xed or diluted with
one or nore WehL S 4 p[gents can be solid, semsolid or liquid
material s mhl\lﬁ%ﬁé%e)r v% asggég% cles, carriers or rredl um for the active 35
conmpound. Suitabl e exci pi ent s are listed in the specialist medicinal
nonogr ap g h ceutically
accept ab{bs Cmmwhen ﬁ@%@ﬂrrﬁ%ﬁyﬁ@%ﬁ%@%@éﬁﬁ %ﬁjgﬁ%g’s gl i dants;
wet ting agenzt"ém@ﬁfm%noﬁﬁ ng and suspendi ng agents; 40preservatives;
antioxidants; antiirritants; chelating agents; coating auxiliaries;

enul si on st ahieltuitlaearrspouﬁdi vas yﬁremamﬂsy angleby fodhameossduecdd Exavgski Agxegent s; taste

corrigents; (s@gitdH-oly Gr@eHehM By GOhNEBLBheEM i Hibgeas 4 Rpytdiali zi ng
agents; i ffé{&u Odart%szﬁ%leeis%&(sé %) oV e %@%n%g 5936&5’@950@6%@?&3@ 49

pi gments; quat. rnary ammmoni um conpounds; atting and over ting agents;
raw materi al¥ $or oint nments, creans or oils; silicone derivatives;

spr eadi ng ad%?lb?%f)iré/é 384 hH)zers: sterilants: suppository bases: tabl et
auxiliaries, such as blnders flllers glidants, disintegrants or coatings;

propel | ant s; gyl Ros; %ﬂ@@é&en Qtﬁiﬁ%L(BJ(&feﬁyisJIthﬂh@H&aﬁ% y@xes; plasticizers
and whi t g, W O]h Loraul ation in this regard is based on speciali st
" ofes'eY 2%

know edge a or exanple, in Fiedler, HP., Lexikon der

H | fsstoffe fur Phar ma2| e, Kosnetik und angrenzende Gebl ete [Encycl opedi a
of auxi | i ar yTsuiie capraesd ey prapripchRcIalog rier preseduifd’ Feineiedi3f9xesris] , 4th
edi tion, AulwhgdtR 5SEENVRYtI, Hdikambicpre[¥eOiragiand88sbod@teThe f ol | ow ng

exanpl es serme (t+@xRk=akHn1 tNeypresent i nvention without limting its scope.
The conpaunds were either characterized via proton-NMR in

oo, o) ey St SO OLL IR, 400, MU 0L R0 Moty urent

in a fast gradi ent on Cl18-material (electrospray-ionisation (ESI) node), or
mel ti ng poi nihe tiheompayne wWaePBDRT PEki analegy ivdhe Rrossiiest of Ekampiopérecer (NVR)
refer to theusttydm® eaj-teaibibyt S(3({Blengkpivegmeidoling-Pp3,6s per mllion (ppm. The
rel atives@r egaRbichdns. §b1hgf§§§néue§lc§r!§t§<yﬂa{é NMR 20spectrum corresponds to the

number of hygg D ALARs particul ar functional type in the nolecule.
The nature o ?%2 shift, a@ﬁr@gards rrultl plicity, is indicated as singlet

(s), broad singlet r % doubl e broad doublet (d br. triplet
(9): broad sLogiete { Ssotles) syiohl Bitnep s ogrmpely SDPRDY SATEOARA 1 | pl et
(m. 258-Ni tblow@letihdrprtsuyidtenyl ) qui nol i ne was purchased from I nsi ght
Chem cal 35501 uti ons and al so prepared using the procedure described in
patent appl i &abiRn oy‘@—amglémg@suifgnﬁﬁgﬁolﬁe MobhROAUEAOhRE, (Waseddyr chased from
II zs:c)g?ten?hgga W‘e’?ﬂ%% %@3?@@%@%&(% eRA, Qﬂat%'?é% tzhf pr ocedure descri bed

kg)s {benzoyioxy)succinale (844 mg, 1.74 mmol) and K2CQOs (577 mg) in DMF (3ml) was

stirred under nitrogen and heated at 100°C for 7 h. The cooled mixiure was diluted with

40 10 mL of saturated NaCl and the resultant precipitate collected and dried to give the
title compound.




30 ‘Et hyl (3a8, 6aS) - hexahydr o- pyrrol o[ 3, 4- b] pyrr ol e- 5- car boxyl at e was
prepared usi nﬁ t he procedures described in WO 2008060767,P WO 2008041090 WO
2007100990V O2NH B2 rgani ¢ & Medi ci naI Chem stry Let t'&'E %“2%‘83 16(11),
2891-2894. 35Tel t - butyl

(3aS, 6aS) - hev&Bair)on/py sl gf-81)4- b] pyrr oI e-5-carboxylate is comercially

avai |l abl e from Focus Synthesis and Enam ne.

(1R, 55)-3, 6- e MM §<£ 4%%9%9@@@%9%% %ﬁe%&l’o%ﬁﬂ’otoﬂwt yl ester
was prepare 3) brcyclo ept ane- 3- car boxyl i ¢ acid
phenyl ester IRyrgle7! Cfa 8f(¥%?1 of the free amne with

di -tert-butyl -dicar bonate and subsequent renoval of the benzyl oxy-carbonyl
group. (18, S¥piide emicardesyepaddpyanephciotiznero@dgraobbxamniet.3 \agrept

2009/ 019286 Ry ER260&5 8033 8ohl)-saictduipbier\shd estiety! nashsyapyhast2ed accor di ng
to Journal Qf]py%@“@l—'ﬂﬂ:larb%%é 58 Yg(@DRY 31, thedfe28hpoipd QBrpfifhedand VWO

2001081347, ig | so avail abl e commercially from Asta Tech.
5(1S, 5R) - 3, ﬁ cycI 0 O] hept ane- 6- carboxylic acid tert-butyl ester
was pr epl'fre Eg’in% jf? §?82£§‘;6_3D| aza- bi cycl o[ 3. 2. 0] hept ane- 3-car boxylic acid

phenyl as descrlbed for

(1R, 5S) - 3, 6-DArMRAED: Gyetud] 3-(2(p0¢ryisplaniErgotratiyiocidhydro-dchepbibyridineut yl  ester.
| . Prepar at iQH)abridokgateonpounds 10 EXAMPLE 1:

8- (Hexahydr opyrr ol o[ 3, 4-Db] pyr rol - 5(1H) 10- 3- (phenyl sul f onyl') qui nol i ne

hydrochl ‘%E d]%e%ﬂe com Ph(? %( ;ljejro la)nglg{; nf%'ti‘ge pr? mt?%?Ex ?;p?;: 1 § e%) ltjt ion of

8-nitro-3-(phen ot ‘acetlc acid (40
m) at 80C vbﬁ?gé%@ﬂy OF%W ﬁb%@?p hiryrigige-d(2H %ar%‘yﬁf?of%m?‘ § 6)rctfﬂ5’ns over 5
m ns. The rdiakenprynd weipabtdingd apapaistylionved- for a furt her 30 mns. It was
t hen cool ed MdovEBIt)onzeGne t mpyr at ure and filtered. The solid was washed
with acetic acid and the collected 20filtrates concentr at ed. The residue

was di ssg| v 2 olution (25%,
wat er an%J M@s@%&$%eowsgm%%mefy% gﬁgtezr ed and then
evaporated to afford the title conpound (3.2 /()F as a eIIow solid. M5
(ESI +) m z =hedfie gomagmpg yadmengared @’ﬁ”@@@y@t'@pﬂ’@?ﬂﬂi@lﬂf U rfgFeRhe

8- | odo- 3- ( phusimgltertipdty Gy EBphendsuifony)) arolipBepesteiydfor igimaphthyridine-1(2H)-

3- (phenyl sul damaydiatgui meks %) G-theatte BEmtyuNt Rerepobetred WE @ ppll@@rvlioﬂuﬁil y descri bed

in patenjs ap@ég@xlrﬁ)@ =29 0580. 30MS (ESI+) mz = 395.9 [MrHt 1.3
tert-Butyl (phenyl sul fonyl ) qu

nol i n- 8- yGChe ropyrr rro 5A sol ution of
sodi um t - but%@Eﬁ@&ﬁ@{%ﬁ%mﬁﬁ@‘%@eﬁ‘aﬂé&ﬁﬂh‘ﬁe}f\“ﬁ"ﬁﬁs@@a’r pyrrol o-

[ 2, 3- c] pyr r ovEoleBFpIP B EE-a880yE87 g, 2.53 mol) in di oxane (3nL) was
stirred under nitrogen. To this was added

1, 1' - bi s§di phenyé phesdhi 383 frepd-aceealodPioe pdcddretmBkampldd2 (B3 (12 ny,

0.02 nmol ) %ﬁuggeﬂuﬁqghéxaﬁw%}@qw@H&IB{@QYA%QV%H@Q 6H5‘§ar§<%&9@te%d 30451 ol ),
fol |l owed by

a fur m xture was
40t hen heat e&oropél%ti #Onyl %?dﬁq%nofiéer SE%QPU tﬂ)mc eq%%e?vx%wn &P 2and wat er .
The obtained as a pale yellow oil.
MS (ESi+) miz = 512.2 (M+H)*
35
EXAMPLE 12: 8-{(3aS,8aS)-hexahydropyrrolo[3,4-b]pyrral-1{2H)-y1)-3-(phenylsulfonyl}-
guinoline

A solution of (3a8,6a8)-ethy! 1-(3-{phenyisulfonyhquinclin-8-ylthexahydropyrrolo{3,4-
40  blpyrrole-5(tH)-carboxylate (60 mg, 0.133 mmol) and trimethyisityl-iodide (160 mg,

0.797 mmol) in chloroform (1 mL) was stirred at reflux for 1.5 h. Methanol {4 mg) was

added and the solution was partitioned between ethyl acetate and aqueous NaOH



WO 2009/ 019286PCT/ EP2008/ 060335 51 m xfure was filtered through Celite and
t he organi s separated. The water phase was wice with
CH2C 2 and%o%@%@gn%@ned extracts dri ed5 (Na2s&™4), fil tP?rir ﬁﬁg/ﬁ’chncentrat ed
in vacuo to provide the crude material’, which was purified dy fl ash

chr omat ogr apghiy)- fTbe giogrc @W@Cft"i’atsIdée%wﬁé@@nfﬂte(@?”ﬁﬁm@B%te‘h@ ygld 11gre  yel | ow
oi |l . 5V5 (ESEZ¥) nﬂtﬂetﬂieébﬁ@pdur@l\d&blpﬁteybﬁomw (400 MHz, DMBO) : 8 (ppm
rotoners 1. 3@3(@.” =3do B 1H), 2.02 (m 1H), 3.00 (m 1H), 3.40 (m
2H), 3.68(m 2H), 3.82 (m 1H), 3.95 (m 1H), 425(m 1H), 7.02 (s, 1H,
10?3 4(5 62 I_i)l-';’)(A%AP(?JL—é 1%”31 (45mofop§eny%u1§onw EJ{ HPH pyrro?oké ’pyn 9.10 (br s, 1H).
8- ( Hexahydr s s31-41-8HEBHF AR YW auBeHg) - y1) - 3- (phenyl sul f onyl ) qui nol i ne
hydrochl ori de A solution of tert-butyl

5- ( 3- ( pheny| Bultifiomyppundbd pre@ragquyexabydn dpyrocidod2f Bxample 1.4, except

c]pyrrol e- 1(u% &%Méé{é @Lﬁ,o(o%aerwaulf&yxﬂq%;nmmé hHeRaHyeRG HpyrdIoM4- Was treat ed
wih sy %ﬁ éh(%HgS bl bl xoﬁ{b%egm ﬁm;?&un&)s;em s gt L1 red at

50C for Acen ratl on; uct was washe t 0OAc and
dried in vao‘@ ¥edPptle the title corrpound (80 nmy, 100% as a white solid. M
(ESI+) mz M3EGHM) “Q/NEI‘H)?-*Z(M*H) 1H NWVR (400 MHz, DVBO : (ppm) 1.95 (m
1H, 2.20 (m 1H, 3.12 (m 1H, 3.26 (m 202H), 3.67 (m 2H), 3.97 (m

1H), 4.15 (maxabibLe 4: 3l-fudrophElyisuifordi2s(thxathdyapyrfel6iB,4lomyrr&E)1H)8. 10 (d, 1H),
8.85 (brss, E%Egmoiﬁeﬁ’é' s, 1H), 9.22 (br s, 1H). EXAVPLE 2: Benzyl

6- (3- (phenyls fonyl ) qui nol i n-8-y1) -3, 6-di azabi cycl o[ 3. 2. 0] hept ane3- car boxy
late 25 A sol ution of sodium t-butoxi de (49 ng, 0.51 mol) and

(13, 55) - benZVe tile ermupiag e Rorare] . palophigpicarieccdue s’ bmaiat & ¢oPtng, 0. 24
mmol ) in tolusegeer(-Bid 5:(}-(4taeraphényiseitbnulimieolims-yitegeydropprddid.4- was added
tri-t-butyl BlaLAEH) (3B oxiate. 020 mgMumY:) of tiRateadinpding Mlcfe dteicatg a( 6. 9 ny,

0. 03 ol I Vpglp 3- (phenyl sul fonyl ) qui noline (80 30ngy, 0.202 mmol).

- The mxture V\%?Eééﬁ /Zh%géenggﬁ 60C for 2 h before partitioning between
CH2d 2and walf' H& evvas filtered through Celite and the organic
phase was separated. The water phase was extracted twice wwth CH2d 2 and

t he conbi nedEXAMRLECTSS tedtrtivtyliS-(NZ BBy omethaxyleherysafrybeineém®r at ed i n vacuo to
provi de the ﬁ)hebdeydm:tyerblbald,-c}wmio@m(mgamux;ila‘té ed by flash chromat ogr aphy to
gi ve theggitle conpound. 35M5 (ESI+) mz 500. 2 (M+H) * EXANPLE

il e e

mmol ) and (18 boxyl ate (98
ng, 0.24 mm(ltf)ﬂu?fﬁm?@?’ﬁ nylsifprygiolieg. 140 @ ((hiet t‘?ﬁ Yile sgEpRUng ¢eten s
sol uti on triettaitmdtaglapaspehiwneti¢.25 ng, 0.05 mmol), WO
20091019286 PG (EH2008~360385+HH2 pal | adium (11) acetate (6.9 ng, 0.03 mmol)
and 8-iodo- 3- (phenyl sul fonyl ) qui nol i ne (80
EXAMPLE 16: 8-(hexahydropyrrolo{3,4-clpyrrol-2{1H)-yi)-3-(3-(triftuoromethoxy)-
phenyisulfonyl)guinoline

35  The title compound was prepared by analogy to the procedure of Example 1.4, except
using tert-butyl 5-(3-(3-(triflucromethoxy)phenylsuifonyi)quinolin-8-yl)hexahydro-
pyrrolo[3,4-clpyrrole-2(1H)-carboxylate. 79 mg (74 %) of the title compound were
obtained as a pale yelliow oil.

MS (ESi+) miz = 464.1 (M+H)*

40
EXAMPLE 17: tert-butyl 5-(3-(3-(5-(tert-butoxycarbonylihexahydropyrrolo{ 3, 4-clpyrrol-
2{1H)-yhphenylsulfornyi}quinolin-8-yl}hexahydropyrrolol3,4-clpyrrole-2(1H)-carboxytate



ng, 0.202 mmol) were added. The m xture was then heated at 60C for 2 h. The
obt ai ned reaction m xture was then partitioned betwe d wat er. The
mi xture wa¥ 5P PPEFEd through Celite and the organic p as%e;%{/%/es separ at ed.
The wat er phase was 5extracted tw ce h CH2Cl 2 and the conbi ned organic
extracts were dried (Na2SO4), filtered and concentrated in vacuo to provide
the crude rTHltheﬁ:il@émpwmmmaaamdrﬁyfdn&ldgwtﬁel;ﬂsd&dmi@roommxgdsmphryg to- gi ve the

gi H:’ﬁe?lolms)ﬁl heB@nyG 'h)io L% pyrréllgé(‘!@ LM fareldia enylsulfon E-
7H, 7aH) yyI )qél(,ll n%éf]%j%lge ?/13 O? h% hﬁ%‘?\c}np%mod\ﬂlgg%é 8§ !{'aé ?yb\g to the
procedure'3 of SOk nple 1. 4 except using tert- butyl

2-(3-( phenylf‘é%u[a‘ﬁbﬁwgqﬁi?(h'é)[M*rH)B- yl ) hexahydr o- 1H pyrrol o[ 3, 4-c] pyri di ne-
155(6H) - carboxylate. 25 ng (51 % of the title conpound were obtained as a
pale yellow solid. M5 (ESI+) mz = 394.1 (M+H) * EXAMPLE 5:

(1R, 59) - t er teXumMPLE 13~{( Brekaryenpirald$ ooyl | 1RpyH-0- B hekdhyBroPyrrolo[3,4-

20di azabi cycg rg, 119 TN R AB& Ry IRanBRRY | ate The title conpound was prepared
by anal o e %@m tert-butyl
3, 6- di azﬂ)fval c cI ﬁﬁg’%@fﬂ"}j& prQ o gj é‘%@%ﬁ%ﬁ" 16(1%5&?3& 1 (MeH) +
25 EXAMPLE smgt ri-butyl 5-(3 F -(5- (tert~butoxycar on lhexa ydropyrm rrol-2(1H

8- (( 1S, 5S) - 3ehatylagienyayiepisrsy PerHéppaRoB. 4Pyl FAdhsara e My qui nol i ne
The title cofpéynidheite comepadiedrdybtainsd sgyateoyetidvecipr ocedur e of Exanple 1.4,

except usi ngu$ |§5,)/zt,~eg¢-ghm|-y)l« 3- (3- (phenyl sul fonyl ) qui nol i n-8-yl)-3, 6-
30di azabjgycl o] 3. 2. 0Thept ane- 6- car boxylate. M5 (ESI+) nmu z = 365.1 (M+FI)

EX'(A":\,)/P I(Ehényl(‘ég&%%et ?%/{yl 2- (38(3 )5 r| %oromej'hod(y 8henryisu||fonff%qué{\ohn -8~
b] pyr r ol e- 5(p§*ak %WW%Q'QS AGIPArdRa-YPT ??"Q?fe

8-fl uoro-3-(phenyl sul fonyl ) qui noline (100 ng, 0.348 mmol), (3ab5, 6a5)- ethyl
hexahydr opyrThelied Srboblpysd el GiHnaicgy boheyprateaiule2RESRYpIR1.3-except

bi s(benzay! qynh s BLn{R44HIRrold3, E%}ﬂﬂ@:h%(@ﬂﬂcéﬁ&&?@te(aﬁag -i¢8a)3-n DVF

(3nL) was st %ﬁ?{&?m%”% th%Jfg&ﬁﬂqLﬁ@‘ﬂné“?% 86 (@ o LAl fi@lcorfoding E@Pe cool ed

m xture was sat ura e resultant

precipitate "?egc?fé‘cﬂ’aﬁﬁaﬁodvﬁog%l to give the title corrpound WO

2009/ 019286 P¢T (ESPD0UBF G6D3EE 153 MS (ESI+) mz = 454.1 (M+H)* EXAMPLE 8:

tert-butyl 5-(3-(4-fluorophenyl sul fonyl)quinolin-8-yl)hexahydropyrrolo[3, 4-

b] pyrrol & 1(2AMeda nosyitaberok(3,4-clpyridin-2{3H,3aH,4H 5H,6H,7H,7aH)-yl)-3-(3
{trifluoromethoxy)phenylsulfonyl)quinoline

The title compound was prepared by analogy to the procedure of Example 1.4, except

using teri-butyl 2-(3-(3-(trifluoromethoxy)phenyisulfonyliquinolin-8-yljhexahydro-1H-
30 pyrroiof3,4-clpyridine-5(6H)-carboxylate. 67 mg {63 %) of the title compound were

obtained as a pale yellow oil.

MS (ESI+) m/z = 478.1 (M+HY’

EXAMPLE 21: tert-butyl 5-(3-(3-{triflucromethyliphenylsufonyliquinolin-8-
35  yhhexahydropyrrolof[3,4-blpyrrole-1({2H)-carboxylate

The title compound was prepared by analogy to the procedure of Example 1.3, except

using tert-butyl hexahydropyrroic[3.4-blpyrrote-1{2H)-carboxylate and 8-iodo-3-(3-

{trifluoromethyl)phenylsulfonyl)guinoline. 133 mg (56 %) of the title compound were
40  obtained as z pale yellow solid.

MS (ESI+) miz = 548.2 (M+H)*



The title conmpound was prepared by anal ogy to the procedure of Exanple 1.3,
except using 3-(4-fluorophenyl sul fonyl)-8-iodoqui noli L- butyl
hexahydr op 81 f%?%- b] pyrrol e-1(2H) - gar boxyl at e. 2§%erﬁp“%9(ﬂgjgﬁ%g of the
title conpound were obtained as a pal e E‘S/el low oil. 10M5 (ESI+) mz = 498.2
(MrH) * EXAMPLE 9: tert-butyl
5- ( 3- ( pheny| sAMraEYd2) 8HHeRayH o Brayd[d, 00 padiy-a1eh-44)-S-(Braphivlytetdiyne 1 ( 2H) - car boxy
late 15 The JLEh&iGRNRASE was prepared by analogy to the procedure of
Exanpl e 1.3, except "using tert-butyl
oct ahydr o- 1, 5- napht hyri di ne-1( 2H) - car boxyl ate. 120 9 99 of the title
cormpound wer &gt RN EasPrERaed RYANPIGRY 1%itrl‘e. prﬂﬁ% ‘E§?E ag’?ﬁ‘%/q'é—" KHHL 2 (MrH) *
20EXAMPLE 10ssingterti3uyl fHE(Rytréluprooaipghpe mitufenylaymde ahyaxeoudio-5- napht hyri di
The title caypouBd-Masropriepdreadcbyatandinagy? 2 of the tifer @opdundevasdé Exanpl e 1.
except usi NGhkereki-=BuipYdle yeliow oil.
5-(3-( phenylhﬁ%késqm{ng}g%é!?wm)&s- yl ) oct ahydro-1, 5- napht hyri di ne- 1( 2H) -

ng % o

car boxyl gt e. the title conpound were obtained as a pale

yel l ow oil. 25MS (ESI+) miz = 408.2 (MH)* EXAVPLE 11: tert-butyl

2- (3-(4-fl ucﬁ_’bﬁﬁﬂﬂ%& RéaFHpetHoT-i3S80 05%%9*&1%"8-8%“95%}}%“8?‘8[%, 4-c] pyri di

ne- 5( 6H) - cantibssphatrepy80di3el-alpbe-A Ohpetmylaims prepared by anal ogy to the

procedure of Exanple 1.3, except using tert-butyl

PlexahydL o- 1|++r@|>ﬁ]@g @Anigoé%&w&é ¥dréli méb@y%gwrbg@%@ e?@% 33 (heept .
UOT OPNENY! Rk (AR el o HellaR oiré)p@/ﬁgolé% Brofe2pifd)-d Ad g€ compoun

\ivgr e obtdl neiccjdogsé-(f(tr%ﬁ%orgmgt%!)lp%&y?sﬁ fonyliquin 1;§ %7% 60_%)§0f 'eétitl E/gm otné?' 5 EXAWPLE

8- (( 3aS, 6aS)wdie gipiper aA/RaivYedpB sdidp] pyrrol - 1(2H) - y1) - 3- (phenyl sul fonyl ) -

qui nol i ne A ®8kE&i+onzef548.388+16AS) - et hyl

1- (3- (phenyl sul f onyl ) qui nofi n- 8-yl ) hexahydr opyrrol of 3, 4-

40b] pyrr ¢ e;%ﬁﬁ%ﬂf%ﬁ(&{ﬂiﬁgﬁwﬁeﬁ%y%?r% BByl bandyersmet hyl silyl -iodi de

ne
4,

(160 ny, O. m F ctpsl Qro[)ognnglh( m.) was stirred at reflux for 1.5 h.
Met hanol (4 FEFOREETHRYEYSEIAPRE LS ution was partitioned between et hyl
acetate and aqueous NaOH WO 20091019286PCT/ EP2008/ 060335 54 (1M . The

or gani ¢ ext rBettilpaenehupedag ivgSoad by draloge iodee BirebdeErid Exarnae &4 @eesfi el d 11 ny
(22 % of t hairyi(Bre6as)mpBLLN 545 (R(tabremyllpdemduionyMBifdESB+) m z = 380. 1
(MtH) * - SEXAMk Exahdro gr()ﬂ) f4-40y-RRA Myl stdok@ay | 103 G @Hpwr hetil 3, 4- c] pyri di n-

2( 3H, 3aH, 4H, 7 = N6 ,Jhe title conpound was prepared by
anal ogy to t g“ﬁt%dceﬂ m%((! Q%Zr%?%éﬁ?.ﬁl,' except using tert-butyl

ur

2-(3-(4-f1 uo¥'gp “ﬁW%u’w"ﬁ%ﬁW}‘ Ui nol i n- 8-yl ) hexahydr o- 1H pyr r ol of 3, 4-

10c] pyri di ne-5(6H) -carboxylate. 81 ng (77% of the title conpound were
obt ai ned as BEXAJdPiE 3fekIa\wab)-ethyHIB3{(EBIorpharyisutforgi@uirplif-fyHyexanydro- EXAMPLE
14: I ;%-(436 : ureRreNY bt simyljaridxyiBexahydr opyrrol o[ 3, 4-c] pyrrol -2(1H) -
15yl ) qui nol i ne

25.1 3-(3-fluorophenylsuifonyl}-8-nitroquinoline

15 g of 3-iodo-8-nitroguinocline (50 mmol), 0.476 g Cud (2.5 mmol} and 21.22 g KsPOs
35 (100 mmol) were suspended in 150 mi of ethylene glycol. 9.61 g 3-flucrobenzenethiol
were added and the reaction mixture was stirred at 80°C for 6 h followed by stirring for
14 h at room temperature. The reaction mixture was partitioned between 150 mi of
dichloromethane and 150 mil of water, and after stirring for 15 min, the organic phase
was separated. The aqueous layer was extracted one more time with dichloromethane,
40  the combined organic lavers were washed with water and stirred with 5 g charcoal for
15 min. The filtrate was added {o a suspension of 54.1 g (87 mmol) monoperoxy-
phthalic acid magnesium salt hexahydrate in 300 mi of dichloromethane/methanol at 10



The title conmpound was prepared by anal ogy to the procedure of Exanple 1.4,
except usipg tert-butyl <

5-(3-(4-fl f}g) %Gé?‘?y(l sﬁl fonyl ) qui nolin-8-yl) hexahydrop ??%’Fﬂof/gfgﬁs—°
c]pyrrole-2(1H)-carboxylate. 121 ng (92 % of the title conpound were

obt ai ned as -R520pdhie 3§ einl dfercitifring B 16 B3t repmrigppesatd@gthe (adei-FxXIEXAVPLE 15:
tert-butyl Swds3o613d bihd didwipzBoonESfEOEY Ngtve Bydis pfrogflte spititipo Wete-a8ded.

yl') hexahydr oprd QInRlpRadk a%hmér;fr&ma%(mﬂerﬂepgs%féa%uknfagreed%ﬁm“é@@nﬂ bt | e conmpound

was pr epar ed, bg%l%n%!,a%cgégoi{ s o i @}am SadaBSRR, Ui o

oX i
61 bdor 51 3 e g4 WAt e0s B %P%{i}teﬁefﬁé HORUPPRE I TPHE (79 A) of

the title conpdghd were obtained as a pale yellow solid. 30M5 (ESI+) mz =
564. 2 ( M+H) *MEXFINPLEz £@33.0 [M+H]*

8- (hexahydropyrrol o[ 3, 4-c] pyrrol -2(1H)-y1)-3-(3-(trifluoronethoxy) -

phenyl sul fO%Q%‘{E@Q&rb;fh%nﬁs@ﬁ&%i)&ﬁn%hﬁSmund was prepared by analogy to

t he procgdure of , ‘éxcept using tert-butyl

5-(3-(3-(trifluoromnet hoxy) phenyi sul f onyQqui nol i n- 8- yChexahydr opyrrol o[ 3, 4-c¢
1 pyrr ol e- 2( 11 LeefodxyraprienyiyiiaryEmjtraguinglinet (5 mmof) dvetsotiserined Wer e

obt ai ned as 0paloacgtit dariherdiwarme@Bo(1ESICHB.Sing of ton@uyder (| fa-Hrel) 4ereEXAMPLE 17:
tert-butyl SaddddB-stiat bbredrs-wWittsimyd Stbiag wes bexiakydsropy mhal, ale3edbticd pyrrol 2(1
H) - yOphenyl sy d arwds) @b bk 8s )J&é?@&ﬂé%ﬂefw@b@ﬂv%ﬂaﬁd dW b&kAe. 2( 1H) - carb

oxyl at & 1SV\0%%0%€5%33%§366 U/ AR PRS0, B8 A B iR prcparcd
Prr

b I t
hZ\XZde?g%yr 8’1 yé 3 yjega efl—ﬁ 8‘8&?%‘%‘? cfg{pgm%l AYprs andytLe pH was

3-(3-br ormph%’dﬂ?l@d@ P*iﬁiw yandgonso Pwslaﬁ@‘m@@‘)%‘ﬂ%% ragifl stirfee- e | e
conpound wer@&gatid layeneds sspataqpiabdrayiet voge Bthotatet, drivd oydEBlaghesirz sutfa®00. 3
(MrH) *  EXAVRUBreli&ind the solvents were evaporated to yield 9.2 g of the product.

8- (hexahygr o r{éﬁlﬂq{,@,ﬁ%gbwm oI 2(1H) -y1) - 3- (3- (hexahydropyrrol of 3, 4-

c] pyrrol -2( 1H§ phenyl sul onthw noline 10The title conpound was prepared
by anal ogy to the procedure o le 1.4, except using tert-butyl

5-(3-(3-(5- (%%:f‘t‘?(BUFQTQWQWMHW%‘?%%?%B‘%roI o[ 3, 4- c] pyrrol -2(1H) -

prhenyIsquon hqui_nql i n- 8- IThe dropyr r.ol rrol 1 car boxyl
2o, S oo B e P Srirad) Be ASaied OB | G o1
MBS ( ESI +§’.5 m rztt of trifiggrogeefiopdiq. Fha BixERANPE Fongentrated i vigld e |tr|fiuoroacetate salt

2- (13- (3- (tri whicrowantbérhdiseplphierayétsnitifeon i ygin- hmj/imtnﬁes{zls 7 mmol) in 150 m

yl') hexahydr oot bbktiifileOledd Shofkutd 0 drditneade(dBimie sartbesithatrBucrbeetatd 28 conpound

vas p[)ﬁlto;[ ed%f%v@%g@rb&% lmomsmnamce%ﬁ@m%&o@&amcﬁm&a@emrmg 20usi ng

b by et Tl S Ao e*fé%[ f "% of
the T i d ot erevere laa?ra?%éadét?raa%an @yt PR TEET 082 T PRSI ) il z =

578.2 (MH) +After evaporation of the solvents, the residue was dissolved in dsch[oromethane and
washed twice with a 10% aqueous sodium thiosulfate solution. The organic phase was
evaporated to dryness and the residue was treated with isoproanol. The precipitate
was filtered, washed with small amounts of isopropanol and n-heptane, and dried in

35  vacuo o yleld the product. Additional product was obtained by evaporation of the
filtrate to dryness and purification of the remaining material via silica gel chromato-
graphy (eluent: n-Heptan/Ethylacetat), to yield a iotal amount of 6.4 g of the product.
MS (ESI+) myz = 413.9 [M+H]*

40 254 (3a8,6aS)-ethyl-1-(3-(3-fluorophenylsulfonyl)quinolin-8-yl)hexahydropyrrolo[3,4-
blpyrrole-5(1H)-carboxyiate '



25EXAMPLE 20:

8- (1H pyrr pyridi n-2(3H, 3aH, 4H, 5H, 6H, 7H, 7aH)

(trifl uorogr;e%of%z%enyl sul f onyl ) qui no&l,é ne The title ngn%%ﬁ%@%\%s prepar ed
by analogy to the procedure of Exanple 1.4, except usi ng tert-buty

2-(3-(3- (tr|0raﬁ§onf9%@%\@3{%@%@@0%*@%@5@!1@@ EW By hRXARydr o- 1|+
30pyrrol of 3,(@aPqB)weirgi esalyd Gblyrraddd Hooyiras-6(1-H-CarbaxyEE30BY 7 ool Hied@di t | e
conpound wer f@bsu@h 6&60@% @.208 kol ed.0 vy @lpbuadwﬁ 4068lstd.082 Aroh 448 1 (MrH) -
EXAVPLE 21 {)_;él C(Oﬁe %)bgplh rzo‘{rgttn W[B 'Ofd%.@)‘rln)dﬁ)“' nol i n- 8-
35yl ) hex gﬁr | A-b 5 ), car are re th feedcorrpound
was prep a{ﬂﬁ?rﬁd’vf?% é ofe CI%%{ é "X EXEEPt®Cusi ng
tert-butyl Wé%(%ﬁ?@?'c?ﬁw&%‘{pﬁy@Lﬁ]‘ﬁdw’?'@l’f@eﬂﬁ@f—ﬂ HEH0X JrkylamERY

8- i odo- 3- ( 3-Fridtipng ¢anbiromebdyrbJyshesrg icsmbifieshgridgod seblenness e¥y@®rated 1056 %9 of the
title corrpowmh OBt g ddebiairaesloast whigrahas yed iroawasplk 28 withdot fddBloml M z =
548.2 (MrH)*, rn37'(\@“;;)09/019286PCT/ EP2008/ 060335 56 EXAMPLE 22:

8- (hexa ol -5(1H)-y1)-3-(3-(trifluoronethyl)-

phenyl SlI}Y m o+/f§néeh7§1}ﬁ}em_t*ltle compound was prepared by analogy to the
procedure of Exarrple 1.4, except using tert- buty

5- ( 3- ( 3- (t r i Brualedte?-ByTiyqsereenzeaes o8 (2R ¢r5) haxaydieryHeiRBHyripysto!-

pyr rol o[ 3, 4-Bjpyinciokéydro@ididear boxyl ate. 17 ny (17% of the title conpound
were obtained as a pale yeIIow oiI M5 (ESI+) mz = 448.1 (M'-H 10

EXANPLE Eo?’lﬂ%g 64t§ft(3 th [1-( ? {3-fluoro-| heny!gu!fonyl)qu;no!m-&

5(3(3(”"} uo [o) |n
yl) hexahydr T%’m o ﬂg?%?ﬁ %1 cgart% n?moul% 0t?’l‘g’?lge conmpound was
prepared by ‘HRENGHY %det(ﬂé o P ST A N hipToRrm & phlPr 18 [ antg

(3aR, 6aS) - t exdtlitibnally bt rherg dgmypdrabpsy for &F b Siditiond! ipratylséyd pitpvasaddsdxyl at e and
8- 1 0do- 3- ( Ingtitkd rehation en@irdiwhy giveayl retlxfforgm. )Tge idalré wes ccb@d o600 %)  of

the ti t | & CQHEHQ&E&GreV\@EE&\ @b’ﬁ gonasnasr &.433hoYRérk aWicd Mith QiirriMar{ESl +) Mz =

548. 2 M+H) Stlﬁgg for 30 min. ?he soEventwas ated he remaining material
8- ((3aR, 6aS 10 ”é* 31 ¢ [emaling
(tﬁ.(ﬂuoronéwi i & 5%%??% S e SRS A

r?g (GAEF'%%hs prepared by
anal ogy to t%ﬁée%@@é‘mﬁ‘ﬁeﬂﬂﬁ aqERAHIPRVET Wamextiggiee phres figien ¢ith digmoremsihater t - but vl
5- (13- ( 3- ('t ridnddror @mbiney bitgehie fayers wefeattigfl beprimaghésiun8sulifate, filtered, and
25y Onex adyy dr @apyentraled| Bhefcradenysduet veasdiuiifido-vadilea il catotatobghyand( 97 / 0) of the
title conpoundWake HAPE afReYurBshIdiaP Shifwateloia@y baaifd2 (FRI h) Mz = 448.1
(MH) diethylether to a solution of the free base in tetrahydrofurane/diethyl ether. Thereby, a

precipitate formed, which was filtered, washed with diethyl ether and dried in vacuo to

yield 10 mg of the product.

30 MS (ESI+) m/z = 398.1 [M+H]"

EXAMPLE 27: (18,5R}-tert-butyl 3-(3-(3-fluorophenylsulfonyljquinotin-8-y1)-3,6-
diazabicyclo]3.2.0]heptane-6-carboxylate

35  0.153 g of (18,5R)-tert-butyl 3-(3-(3-fluorophenyisulfonyl)guinolin-8-y1}-3,6-
diazabicyclo[3.2.0]heptane-6-carboxylate were prepared by analogy to the method of
Example 25.4 by coupling of 3-(3-flucrophenylsulfonyl)-8-icdoguinoling and (1S,5R)-
tert-butyl 3,6-diazabicyclof3.2.0]heptane-6-carboxylate.

MS (ESI+) miz = 484.2 [M+H]"

40
EXAMPLE 28: 8-(1R,5R)-3,6-Diaza-bicyclof3.2.0lhept-3-yi-3-(3-fluoro-benzene-
sulfonyl)-quincline hydrochloride



EXAMPLE 25:

(3a5, 6ab) - 1= (3-fl uorophenyl sul fonyf | qui nol i ydr o30pyrro
| o[ 3, 4-b) p%%’fgg}%éﬁl—l) car boxyl ate 25. bhAIRIAR
3-(3-fluorophenyl sul fony1l) - 8-ni troqui nol i ne 15 g of

3-1i 0do-8-nitroqui noline (50 nm)I), 0.476 g CQuJ (2.5 mmol) and 21.22 g K3PO4
35(100 mmol )0.\88 et s1EsPonereolty! A-(3-Bofuntoptdnytifyriydmuinotn-§-eibB.6- 9. 61 ¢

3- f I uor obenzgpatificels MeherAddedrargatt RemERaG b QN wltodidsbi®edias nibf rred at 80C

for 6 h 7ol 1N Bin S i Ranct ol M A Ml ABIIAL Wiifod of R eact i o
mxture\r/?\gasg t | Qne slemaln ). o r% nﬁhanean 150 m of
wat er, ard & %ﬁ’agrtel? Mg POPaq'8 WH‘F ‘fvﬁ% AR §é° S8parated. The
aqueous | ayefissaied 'é)?f‘*?’h%ff‘@ﬂ’tsdﬁéthﬁ‘iﬁ‘ é”chP"ﬁ%p‘WecdH‘mBla@W iy b AEtHERE" 40t he
conbi ned or gasiystallizatien sonethenaisebrepanal ©H) walded 0. 83T sefitrermselivgh th 5 g
charcoal forudBon)miz #l3e4.fiiM+Hat e was added to a suspension of 54.1 g (87
nmol ) m)noperoxypht hali ¢ acid magnesi um salt hexahydrate in 300 m of

di chl oro t / 57 - 25C
SRR st e e R L et s
m xture was CESEIVIREIYIW y 250 nL of an aqueous sodi um pyrosul fite

sol ution were added. The organi c phase and the precipitate were separated
and washed .88 gi56-(3d3-bforaergauitngiiinain-Bipaidbpivatyeros sl Adtlpoml-1-At er
stirring forchibﬁdmvéke p&éﬂ;@rearb%hm@@d BeWahodf bf Hempes 2nasdBhwolihingat er and

et her, f duct. M5 (ESI+) mz
ner 0%&{( @ g@pﬂa ﬁjoxsuﬁésﬂemh?(tgn%ptosﬁzsrbeﬁ S pe 40 10.13 g of
3 (3-fl uorop‘:}? qrg‘f}'lrrfa mﬁrof rqu| hol'ine %%b’@ r’r?mef q reeseuspended in
150 m of adeii-exvsePervh 'V%H?%}Ei HEGN B96€27%. 51 g of iron powder (152 nmol)
wer e added iMS GfahImMpeBeB.oMdtith stirring. Stirring was continued for 1 h.
Then, the reaction m xture was cooled to roomtenperature, partitioned

bet ween At erxant eefohy)s-866bdb&endRiid)§-8q500BAD- h@k@ﬁ@ro%ﬁol@[@ﬁar ated and the
aqueous Iayewa{ngﬁ\te%gd%mo%etl mes with ethyl acetate. Water was added
to the conbi r@f

ani ¢ l'ayers and the pH was adjusted to al kaline
conditions with aqueous anmmoni a solution_under rapid stirri ng The organic
| ayer was sepHibdd:GElproengnesiped-duceR. Gﬁ%)rféq*ahyﬂfq yErelgierelmEghesi um
sul fate, filW-euiedinahgiredi@ridoiverentepanned be amaiegyde it atbtitods yitelaipes 27 g of the
product . 2220Mnd CESY tduphihdof 3-(3@3erépHeMtddiford®-83odoquinoline with commercially
3 (3-fluor Opcﬂfgi%les(B'JrFﬁ QM'Q@X&;/HB%NHH[‘SQQ! b%le%&lﬁbxﬁm%&d tert-butyl ester
3-(3-fluor Oph%”M' 24 ?n?gé{prgtgcgfopgﬁhgteﬁ b?m &?cz;régn demL[ : aﬁ\?ﬁ&l Igl ssolved in 50

25m of trifluoro 588 oncen to yield the
trifluoroacef@®€alt, which was then di ssol ved in acetonitrile. 4.71 g of
n-butylnitrite (45.7 mml) in 150 mM of acetonitrile were cooled to 0C and
t he acet&ni tm$ (ESIsohatidoa.10fM+Hhe trifl uoroacetate salt of

3- (3-fluorophenyl sul fonyl ) qui nolin-8-am ne (dissolved in 100 nL
acetonitril d i 10 mn,
22.52 g of teé M@iﬁ_ 8 b?%%ﬁ%y%%{ogyll d@g\‘/r\}e@g Og{agz&b?ﬁpg’gork%?gns and the
reaction m AFEN -lgmsc chmg for 2 h at - OC. After evaporation of the
solvents, the residue was dissolved in dichloronethane and washed tw ce
with a 18% dyticauss 650d-vnremindulidrabainetn-yentahydtied HarygelniSd-pindide- was
evapor at ed t D vEss wandprbfied Bindidgy toars: hetbadset ExantidiesiZapd eabpl . The
preci pi tate wasinkiok 881 fropHBsRarbnY-boddF@hdind iR &nsn&ially S0RARABanol  and

e hane: Pk vgw 33 ;@9@19&% ar¥5>§/léjacrld‘rgrt [QEES anddiLdd,Ral Pproduct

was obt ai ne rati purification of
the i i iEREEU 0% P Bt igal! SEHPHTRRY B Gy TEH ot

n- Hept ant®Et Y &&dtatk = 4162l a total anbunt of 6.4 g of the product. MS
(ESI+) mz = 413.9 [ MH 4 4025. 4

(3ab, 685) - et hyl - 1- (3- (3-f | uor ophenyl sul f onyhqui nol i n- 8-yl ) hexahydr opyrr ol of
3,4- bjpyrrole-5(1H)-carboxyl ate
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3-(3-fluor | f onyl)-8-1odoqui noline (0.617 435 of

(3ab, 6aS) -ngagg(PML%%ahydr opyrrol o[ 3, 4- bl.pyrrol e-5( 1@5@?%%&%%%@ (0.617
mmol ), 0.404 g of cesium carbonate (1.234 mol ), 0.014 g of palladium

acet at e (0. GABMAREIS: ARASH 06 TyorpnoryisHissy)auinoln841)-3-52

(2- di cycl ohexyrigiivysipifii2ridneptand ' hy@osttigridesopr opyl bi phenyl, 0.062 mmol) 5 in 5
m. toluene were stirred at 90C for 8h. The reaction m xture was directly

puri 11 ed ¥ & il lql o AR sA AR DAL ARV R RIM.o 1, plslieael et hanol 1071+ 2.5
% triethyl am_ne). Fractions containin e product I i.ned and the
sol vent \Asklis aé%%)béciyg?@%(#'bep%ingﬁﬁ“&?fh (1‘9 We(r)efpr?%aereogb 5ika eaﬁﬁﬁﬁegﬁ%tp O‘G\%/ni ch was
used in exarfhFE¥MEEsG71A06 68 LraRHPInGsH S1C-PirernerdtuenyD-SripdguineisE Wth ny z = 470. 1
[ MFH] *  ExangliR.58pteri-butyl 3,6-diazabicyclo[3.2.0lheptane-6-carboxylate and subsequent

3- ( 3- Fl uor o-depmzemngsii tHeaarirb)tyl Sx(c3admp aS)vathexeay-il opyspralaod 3, 4- b] pyrrol 1-yl -
qui nol i ne hygk aednyoxs degd pAvagl ution of 0.264 g of (3aS, 6aS)-ethyl
1-(3-(3-@] uor o- phenyl sul f onyl ) qui nol i n- 8-

yphexahyadr opyr.ral o[ 3, 4-b rrole-5 - car boxy| at 0,562 |) and 0.338 g
{rimet hyl si |%@&&%ﬁ@%wmmv@é@)qgip?'»ﬂf%%m AR IR o of or m (5
mL) for 1.5 dpvadier2daarhiodaal |y at roomtenperature for 16 h. Additional
trimethylsilyi iodide was added and the reaction m xture was stirred at
reflux for @.dv2 gldre-( 3 iudFRnhevamuengl@Gholirms-yIpRmnddbe Apsrabpreloyiden, 0.279
For 30 i, Jhn ciRidre BRpSeBEn St ind Koot o SRl 2T BN M eated
with water é;r?H&'tn%Q %ﬁ'}&*,ggopﬁ%nﬁé@ﬁgg?%g 8?%%%9#&%‘1[3”{% %Qgg%igtﬁ% }e\g{?ed aqueous
amoni a. Theb“%'ﬂ?é‘éwr‘?'3‘3‘/‘8}‘”%%4‘8?Wdé{@f?é%f")t%Fbé’éy‘§P ABESYRREHER chl or onmet hane
and t he contieneiecinmgd tiedet-byterosyoposy dpriivetiveovitirHGhitgiaepseanat sul f at e,
filtered, ands Exomoenunat@dHlThe crude product was purified via silica gel
chr omat ogy aphy and preparative HPLC. The hydrochl oride salt was obtai ned by

adding 2 N } 464 | ek, ol U0l
t et r ahydr of Bl el %ﬁ g%{zﬂgr? é”%ﬂ%@‘b&ﬁ'g‘ﬂ%ﬁ%ﬂ?ﬁﬁ%ﬁgﬁm’%g’ Mv]\?ﬂ ch was
filtered, washEHoRUCPHSHPRPAYI©"88 her and dried in vacuo to yield 10 mg of
the product. 30Ms (ESI+) mz = 398.1 [ MtH + EXAMPLE 27: (1S,5R)-tert-butyl
3- ( 3- ( 3- f | ucHoip ety SHbbaayip SRy drof HrpygolpBY-yvedine-2(3H)-carboxylate

di azabi cycl of 3. 2. 0] hept ane- 6- car boxyl at e 350. 153 g of (18,5R)-tert-butyl

3- (3- (3-f1 uay pRMERYLSAOFRATY (4 Gd il vt Sadlbd rddwise to a mixture of 1.028 g of

di azabi cycl of 3, @9%-%%54@&%3 QB E- 1SRRG A 69y to the

met hod of Exa , T ) ,
3 (3-1 1 uor opRERIEAT Syl d-48 aoaireruT Caonale1PP2 mevgan @ spalya b 3 6. g

i azabi cycl o[ @.18-cOTREIN el g-leimhiRiyIaae-d he Eciganidprawyas sirrergiar B T aH) 40
EXAMPLE 28: room temperature, filtered and the filtrate was concentrated. The residue was dissolved

8- (1R 5R) - 3, iR dihid ey teadrgant IVERBRS washgd wih (3tef, ldbay @cbeagesiesul f onyl) - qu
i noline hydr gehlofib e o d 0 RANAIIREGTGTS EBROGHI06G3A5 B0 A0 g of
(18,5R)-tert-but }ﬂl t3' g?ﬁ\;tﬁ%g_‘lﬁ&%o{rogmea icyl sul f onyOQqui nol i n-8-y1) -3, 6-

di azabi cycl os[ ) ‘Eﬂ RER AN -c%r%oxy ate from Exanpl e 27 were dissolved in
5 m of ethadAelES'y WE=5{-REMh i sopropanol was added and the nmixture was
stirred 3 room 5tenperature for 16 h. The reaction m xture was

concent r at edsdan ds-bdreyloastiydiwwe! Frpsrot SEdbyrigithei2r6-dioml driceiount s of et hanol and
precipitated with addition of diethyl ether. Recrystallization from

et hanol /i sopy 9panghed Girdhs-phhSHREHy S0 0% R 8ol 4-L AR dPE QMG LarbdBialdES! +) Mz =

384.1 [MeFI] 84.28 mrmol) were dissolved in 10 ml of ethanol. To the solution 20 mi 6f 5 N HCl in

40 isopropanol were added and the obtained mixture was stirred at room temperature for
16 h. After addition of diethy! ether the product precipitated. The product was filtered
and after an additional washing with diethyl ether, the product was dried. Additional



10EXAVPLE 29:

3-(3-Fluor ul fonyl) - 8- (hexahydro pyrrol o[ 3, yl) -

qui nol i ne %O%rﬁ@@ﬁ %fl de 0.088 g of TR a3

5-(3-(3-fl uo&gﬁhenyl sul fonyl ) qui nol i n 9/ poct ahydr Pyr rol o[ 3, 4- bi pyrrol -

um chl ori de et Wiseptained b gonsaairadigy ofites e s ikoas *éﬁ“OEf(afﬁﬁle&y' 27 and 28
by coupl i ng etfmofCcBfrdd Bioamts pheedpcswdré Ay D) - 8- i odoqui noline with
1-(tert-but axy@henyipi7.eghadhydropyrrol of 2, 3-c] pyrrol -5-ium chl ori de and
subsequent deprotection of the tertbutyl-oxycarbonyl derivative with HCl in
i soproand . 3B 6EShenzyii-zpyEroBBa-d|prtnkdEH, 2 EXAMRIGHE, 7807aH)-y1)-3-(3-

3-(3-Fl uor 0 fpgﬁaﬁéﬁ%&”oﬁﬁ Yinbie- (3aR, 6aS) - hexahydr o- pyrrol of 3, 4-
ci pyrrol - qgui nol 1 ne ydrochloride 0.145 g of

3-(3-Fl uoro benzenesul fonyl - 8- (3aR 6aS) - hex rro ] pyrrol -

yl - qui nol i né- 7 BENP-BF 2 ré’“g’r'deﬁ@f @E‘J" Sﬂ%gﬁév%ﬁq ngﬁlé?ﬁ%ds of
Exanpl es 27 fRemptEnziguispysgnpinengroprepared by analogy to the methed of Example 27

3- (3-f | utlr opyeoyliag bf BEyfluproBhdrydatpaydlodominditewit diReergoddHygrodiiai | abl e
(3aR 6aS) - Hexaby@uoRybinek eldufcabiye r ol e- 2- carboxylic acid tert-butyl
ester and suhs %Zd%g%gm jon of the tert but yl - oxycar bonyl derivative
wth HC in s anol L‘-?ESH) mz = 398.1 [ M+1- 1] + EXAMPLE 31:
6-(3-(3-fl uorophenyl sul fonyl ) qui nol i n- 8- yI ) oct ahydr o- 1H pyrrol o[ 3, 4-

b] pyri di n- 1-EXNM L5 35 36T gge—bgly,gan@mquyi)-s {oCtahydro-pyrrolof3,4-clpyridin-2-yl)-

6- ( 3- ( 3- T4 uanoplrerytsotiérryhqui nol i n- 8-yl ) oct ahydr o- 1H pyrrol o[ 3, 4- b] pyri di
n- 1l-iumchloride were prepared by anal ogy to the nethods of Exanples 27
and 28 by C%Q,lsb&gsto‘ﬁfoféoé pﬁ)m@b%pmanmloswétémasladu&io%@mmbmlolsm Wi th
commer ci al |y orBY Qber?z i'ﬁi ?o'@’PVB % ‘é’il—?’m-drsﬁ s %‘H"? gégar boxyl i ¢ aci d

tert-butyl est h X carbonl
derivati ze vd“P'E?pli‘-ii’ﬁ‘lytsi" ”YI?H PW:SHB i thﬁ?ﬂé&'eﬂ’ﬁwﬁ W[a%/k? C% Y Y

20091019286 RCHPEP2008)- 60 WWILE)@WP@E (&6t mmol in 2 ml of water were added
(18, 59) - 3- ( 3Af(eB4 hlat®rOpdritipha vhtbigstyphd guimnolin fier@iayelyer8 addeg- Btirring was

azoni abi cycl @héudd &F hepk aove. myéjftﬁ@bﬂtﬁfd't ogs BeRBbifGndthe filtrate was
(1S, 59)-3-( 3309 sirlid@ r:%e h@srualesm;ég QmarDea UbiARbd Barforhdthaiedmd water. The

r5r2tz ﬁgh‘;‘b'ofc yggg Lisieg/e@»;a %nr;%c;] %vacreo\p\(f:sth df) os%%we}’l\ﬂeane HE B AL ﬁéjd gé’an%qgle%gy to the

3-(3-f1 udt op‘ﬁ%ﬁ?’l‘%‘ﬁﬂ"ﬁﬁﬂ?ﬂ”ﬁs'!?.m SB%%%]UFEH%‘? FieoGFaRated RhS 8judf BAUG HES) |

3, 6- di azabi cyeifies] 31 $Hico BRlebramascdbrrbE sy | Rtuensmethanh $¥ g a&dt % depr ot ect i on of

t he t er t - but giéthpxyioaibeinyk SdaBi2vgt Fraetions tdmtdiGig the picgop weanabined/5 ( ESI +) :
mz = 384.1 &M&?ﬂrﬂieégnmw&gd’;ﬁﬁlde@aé Brrh St iyl ddamiapsreny insaidthymsmer) qu
noI|n8yI)o Fodg] Mé%ﬁ - c]pyridin-2-iumchloride 0.072 g of

5-(3-(3 uo noI|n 8-y0oct ahydro- 1H pyrrol o[ 3, 4-cl pyridin
- 15 2- il%dn 'Hg %yé“’\%eréggﬁ red by anal ogy to the nethods of Exanples 27

and 28 by coupling of 3-(3- fI uor ophenyl sul fonyl ) - 8-i odoqui noline with
commer ci al | yExxARUESS: é—((t3e$ BBt ybenzylhexahydropyrrolo[3,4-b]pyrrol-5(1H)-yl)-3-(3-
hexahydr o- 1HupwohelyRlLiBngsRinaytd di ne- 2( 31- 0- car boxyl at e and subsequent
deprotection of the tert-butyl-oxycarbonyl derivative with HCl in

i sopr oangé @’%7(9 §| 233@6%18) 1 ﬁ&%y%ela%dr&gyrmlo [3,4-blpyrrol-5(1H)-y1)-3-(3-

fluorophenyisulfonyl)guinoline were prepared by analogy to the method of Example 27
by coupling of 3-(3-fiuorophenylsulfonyl}-8-iodoguinoline with (3aS,6a5)-1-
benzyloctahydropyrrolo]3,4-bipyrrole
MS (ESI+) miz = 488.2 [M+H]

40
EXAMPLE 37: 3-(3-Fluoro-benzenesulfonyl)-8-{(3aR,6aS8)-5-methyl-hexahydro-
pyrrolo[3,4-clpyrrol-2-yi)-quinoline hydrochloride



20 EXAMPLE 34

8- (5- benzyl, fﬁplo[3 4-c] pyridin-2(3H, 3aH, 4H, 5H, 64 dabdea%l) - 3-

(3- quoropheny sultonyl)quinoline 34.1.tert-butyl

5- benzyl hexahydr o- 1H pyrrol o[ 3, 4-c] pyridi ne-2(3H)-carboxylate 25 0.7779 of
benzyl brom de (4.54 mmol) were added dropwise to a m xture of 1.028 g of of
comer ci al | y0.-8vapil JafdtFeuotaebanzéngsytonyl)-8-((3aR,6aS)-hexahydro-pyrrolo[3,4-clpyrrol-2-

hexahydr o- 1 Hiyytiroetlydrohieide Yo.it t ol Sl)disssladdin xigtnabd. (dqbdiermarl ), 1.883 ¢
pot assi um calBRRANErok &g‘m%tﬁgﬁ@il wasHfeP aPRE Hidurk WRs %ncéﬁra@édom 6 in 25 m

of tetr ahtydrr%f Hreta\{/]a% dass d! ?%%lpﬂ?({hlor?mé{ﬁanem%ﬁ O%)E}li 9 oF:taced Gﬁl]@ é%’at 30room

t enper at ur e, resi due was

di ssol ved i H”;HPQ:I‘CF}T&I d%fré‘ﬁ‘ﬁa‘t’ﬁefomﬁ%hb‘?eg%’m e @aﬂéf“”@ﬁ&é"”%&@ﬁ@& ¥ Mat er

dried over niepsexihomhgdiided® €17 hinpl eeredubasduerdnaddetrAltes dororletiph ef e 1. 413 g of
product t hatreaaisn uvebrdmettahe was bied Udhatorghie payat Wirowdshbdiwthaepudf | cat i on.
M5 (ESI +) ma?odmnﬁﬂc%rb%nﬁt%bmtloa%r%‘}he?aqueous layer was reextracted twace with

?e?tenéﬁlty 5 kgen% ; O%ﬁ rro i Sre%;nédg}er g{ Lﬂ%a%bgigl gt gf
(4.28 mol ) g rreB SEREOtES ﬁt?@ okR ”Rgtﬁ%y‘ﬂrﬂé”aé‘glaﬂ 8n 20 1 of 5

N HCl in 40|@’85’P@ﬁ5¥?(§?”¥7@?@%@d%@ ¢! Bistiedivheliernfiar fitraticiaest i rred at
room t enper atrodust wWarwabBedwithAfigtierl ethddindidged iofvacliod®.A§d g etdiatuct frmnegd). oduct

preci pi t at edvs Tim+prieduck 2pas-lfi | tered and after an addi ti onal washing with
diethyl ¢f her, the product was dried. Additional

2009/ 019286F; %0%8 tion of
the filtrat %%é ﬁl\?}?’?a? rﬁ{sﬁk ﬁi"a ﬁ'héjp jole gﬁio&%olﬁﬁ g&g}}r{gﬁount s of
product wer e ¥MFY9 VB (ESI+) miz = 217.2 [M+Hy 534.3

8- (5-benzyl-1H pyrrol of 3, 4-c] pyri di n-2(3H, 3aH, 4H, 5H, 6H, 7H, 7aH) -y1) - 3- ( 3-
f | uor opheny| G oof\BH B¢l vvad phevey!DIFG §Fguinotid-8-yloctahydropyrrolo[ 3,4-clpyrrol-2-ium

8- ('5- benzy 1- didripy W@l prdpdred 1,6 haxbdydb ﬂre%e’ﬁl‘dﬁ@f‘&)élﬂpﬁebb@@m?tﬁ E@&dhp%é) 3-(3-

f ;g{) opheny] GuLEANKLAAHIRLL) %-;gaqﬁmgngngg%@&nm&c Q% method of
5. benzy| octi*h dare ‘&fmfﬁgr"‘r%’i’%‘f’%‘ ey Res it S bR Pﬁ SP? e B (ESI +)

mz = 502. 2 ct:on of the ter=iA] §:5)nyl denvatwe with HCl in xsoproanol
3- (3-Fl uor o- Fﬂél(ﬁ’?éh)eglal-f?@&?wﬂﬂ (oct ahydro-pyrrol o[ 3, 4-c] pyri di n-2-y1) -
15qui nol ;e hydrochl ori de A suspension of 0.05 g Pd/C (10% in 1 m of

wat er was adﬂ%d:oh@o@ﬂﬁ@ﬂ dkbinPBs 88 toQ43dle Srefdred by analogy to the methods of

8- (5- benzyl- é)!g-f,?)y § of 3, 4-c] pyri di n-2(3H, 3aH, 4H, SIQ-FGH, 7H, 7aH) -y1) - 3- ( 3-
f1 uorophenyl Sul t'onyl’) qui nol ine (0.66 mmol) in 10 nl of ethanol. The mxture
was beate 20 to 80C. Then 0.41 g of amoniumformate (6.61 mol) in 2 mn
of water wer2Xiddd39: Af-Borophpnyigulf@y - (agrandrapaeiold 4tipyret5(Aid  ammoni um
form at e3wergoaidded. Stirring was continued for 1 h at 80C. Then the
catalyst was filtered off and the filtrate was concentrated. The residue
was partitiopgdedetweencdbehiligr onet hane and water. The aqueous |ayer was
extracted twice with dichl oronet hane. The conbi ned organic | ayers 25were
dried over nEgA@siEuD: 88-beHz@hedah)drélyadiomact)SABCRM At EGhenliRiksde product
was 35 quinoline

MS (ESI+) mfz = 470.2 [M+H]*

EXAMPLE 41: 8-(5-methyl-1H-pyrrolo[3,4-clpyridin-2(3H,3aH,4H,5H,6H,7H,7aH)-y)-3-
40  (phenyisulfonyiiquinoline

MS (ESI+) miz = 408.2 [M+H]*



purified via si I i ca gel chromatography (eluent: , toluene/ methanol 10/1 +
2.5 %trie Anal ogi x SF 15/ 249). Fractions he product
wer e corrbﬁr%‘@lj£ concentrat ed and the hygdyochl oride mﬁ%@%@g%ggaddl tion of
HCl in diethylether. 0.0189 of product were obtained. 30M5S (ESI+) mz =
412.2 [ MrH] m&&g%ﬁ (phenylsulfonyl)qmnohn—S ylidodecahydro-1H-pyrido[4,3-biindole

84( 3aS, 6aS) - 1- benzyl hexahydr opyrrol o[ 3, 4-b] pyrrol -5(1H)-y1) - 3-( 3-

f 1 uor ophenyigsildgpnywauisagh ive4350. 157 g of
8- ((3aS, 6aS) - 1- benzyl hexahydr opyr roI o[ 3,4-b] pyrrol -5(1H)-y1)-3-(3-

f | uor ophenyl sul i naline met hod of
Exanpl e ng; Mﬁ%@‘ q'gd'()gyrf g% ﬁﬂyﬁ%w%ﬁ@]ﬂ‘ g}ffm&y@gﬁtﬂﬁiﬁlﬂol ine with
(3ab, 6a5)-1- benzyl oct ahydropyrrol o[ 3,4-b]pyrrole M5 (ESI+) mz 488. 2

[ MFH + 40 BEXMWSASEH3z = 380.1 [M+HJ*

3- (3- Fl uor o- benzenesul fonyl) - 8- ((3aR, 6aS) - 5- met hyl - hexahydr opyrrol o[ 3, 4-c] p
yrrol - 2-y1) -gpnile aespaehlos b i209940 5A286RGHHERREQR/ 060335 62

0.05g o
3-(3-Fl ui)or o- (rgﬁozr(e!ﬂ%tg ppenﬁlsﬂonélﬂ"?gw 6aS) - hexahydr o- pyrrol of 3, 4-c] pyrrol - 2-

yl) - qU|noI|ne hydrochl oride (0.117 nmmol) were dissolved in nethanol. 1
Equi val ent HunFRyEE-8XY 8" i n met hanol was added, and the ni xture was
concentrated The 5residue was dissolved in 5 m of dichloronethane and

0.007 g of acetddyicanh@s{dBtdt7 nmmol ), 8.7 pl of aqueous fornal dehyde
sol utiong 0.117 nmol ) and 0 025 g of sodiumtriacetoxyborohydride (0.117

mol ) were Sﬂ)’s %ac%u erqtt f)cliadé) ﬁs bmAcguti ei% theo'o olvxfa c?o%egt\um{: rgce%?f]%]' on,

di chl or onet hare WAS ad P as Was aqueous sodi um
bi car bonat e sol ution, and the aqueous Iayer was reextracted twice with
10di chl or omet haeepamien eforsitings by giasapicl tigpiarest qudéfemntid geividgatimignesi um
sulfate, filtered, and concentrated. The residue was dissolved in
t et r ahy dgof Usa9 BomReiblchnlyed Reb bt A3 doreaonling fgegbt&xsmgh tion of HC
in diethyl &Qgreneé d 8doa ttdghn gl 1 (e HE &,e N%«ﬁzv? di ethyl

e ére colle

F}VITa]r ing% harv edmlg’ng?h{)Bﬁp ‘r_'ﬁ’A hec m z 412.2

5-(3-(4-fl u#ﬁiﬁ’ﬂ’@ﬁ&ﬂ”@ﬁ@%?tﬁﬂumﬁoﬁl%‘: SEENSLVERRR Wﬁtﬂfuﬁf%(sﬁo 8] pyrrol 2-i um

chl ori de 0. QuUBMig. 45€). The peflets were stored at -80°C until use. For membrane preparation,
5- ( 3- (4-19 uorephesy tsiwpslie M ORLigpehddd-BicyDoie bakyd om0 2% M[s8cdss] pyrrol - 2-i u
m 20chi ori deygifge: E@ﬁﬂrﬁq Dyvahah aythg.gj.fbgaﬂma@m 79t BGOSR &gmR7 and 28

Y PRl o9 sl RngAYs S GOBLLIR i BB akd 4 Comercial |y
avallable( R n%s x hy.d rOﬁér F ro (t:%d xylic acid

tert-butyl est¥ir WrOdiuussuiine" F’H{ Pk YA& Cf”éﬁi"’l” ?§ oxycar bonyl
derivative vivelRs)HCH! dt?rﬁuni@w%%h%*ed VIS teeesi o) a microseopg ggenpRifingHiProken The
conpound3l of cefixaenelpeletdst it 908 4 fond® enip e ax Btk dyproambiliiegyurematahewaset hods of
Exanpl es 1 t@ed&ntrfuged at 60080l 18Rt 4°C (Beckman Ultrazentrifuge XL 80). The pellet

go( |4) f Lfﬁ;ﬁpﬂ&%&ggm{;@w@o " io(e'}%?&aﬁ&é%@é?)(édrﬁhq{la% %)Hozf],\g{fﬁ Ot Sdcbtin
2- (5 bonzy Heta M ay ol FITaRiGpd e oy RS 4 ony1) -
35qui nol i ne ceninfuged forih at 4” at 60. OO A final re spe s&on as pe rmed n a small
35 wolume of ice-cold Tris buffer (see above) by pressing through a serological pipet
followed by ultrasonic freatment with a Branson Sanifier W-250 {Settings: Timer 1;
Output Control 3; Duty Cycle constant; 1 cycle). Protein concentiration was determined
{BCA-Kit; Plerce) and aliquots stored at -80°C or in liquid nitrogen for long-term
storage.
40
2. Receptor binding experiments



MS (ESI+) mz = 470.2 [ M+H] EXAMPLE 41:

8- (5- net hy ol o[ 3, 4-c] pyridin-2(3H, 3aH 4H, 5H, 1) - 3-
40( phenyl s{lﬁvlogztlgb;ly %%m noline Ms (ESI+) z = 408.2 [ M+ T@ﬁ@%@&'&ﬁ%

2009/ 019286PCT/ EP2008/ 060335 63 EXAMPL 42. _ _
2- ( 3- ( pheny | Alupgestoy PIEDY BERTIHES Yo'y gardet i e carspending §psey 3uliTrithdol e M5
(ESI +) nl z == t4#4Bvclunje\iF Y LITERAMREENc4 BT vaBosdmmnadnprdiianp pf tegtlcofnBoutwic] pyrrol - 2( 1
XL E342"”§@;Zi$§’””“‘3§f'§‘6§?' bR o2 0 bR
e rfifi‘!% Ty@ R%Mn r(‘P relsca k r@
) -3-(3- t ulfan I mz =
21)62y2) [ m§|(: ]l{n]TQt% I{’lﬁe k&}{jﬁggr{a %L leseﬂymt? lkﬂa&ll{k)%w ipqate ngvév[?er( radl ol i gands
bi nding to tPRPEE N2APesy dEeLAh A AN BRE frscffrt'léaﬂa?%&q‘@ﬁ of menbranes

by ultr asonl(SefBPfe@tSmrht%MimﬁFW@r@ﬁ@(i éﬂad@@ww waggegasead 2GCdIcIosetr om st abl e
clonal cell Triuxeso Boyps & thegddife of Orersesfilaniah mgturee Oefptderivet SrokfTiGyid

ar adr ener gi Cscm%@&%dﬁuamlazméaé arfhly8é ;féeaub&nénem@mr@ SysioNnElyMeGReRe W t h PBS
(W/ 0 Ca+ '\@)e of”‘tﬂ S %Et}égtsﬁngf}sa %? &88%4’5!%'3 An" E—';S\Nﬁe 4 S were
é ?i? g% with PBS and

gglnlt re|C1E 5ged d(egﬁ% rt’ % Sfﬁ”ﬁnd %ﬁ’jbafd’l{ﬁ‘ a'iﬁt@f"l Cé‘ew&% e%a\@? 0C until use.

For menbrane prepar ation, 25the thawed cell pellet was resuspended in

i ce-cold suca)(ﬁs}ﬁsbw[ebbrbiﬁ@n@ﬁsw sucrose, 10 nM Hepes (pH 7.4), 1 nmM
Phenyl met hyl sul fonyl fluoride (PMSF) in DMSO, 5 ug/nl Pepstatin-A, 3 nmM
EDTA, 0.{25 &él@@g'célrsas%b@)exﬁr@% HARPYE T %?efﬁbzt(hlc@ BRI sea0tiEb@r W 250

(Cgfalt t Id Ingfu Eog%%\;\évbre i 1{]6% iy G &I%“fstrﬂﬂ%gg%% %n?ngycl es).

unbr oken BOJ@F‘H @l gy aﬁ@lqrzéf"@@'“ﬁm”f 66?)'“6”‘ 'ape E"@p%”‘?‘f’” "ﬁ‘f’ PFEMEHES sucr ose
buf f er superdeaerigat inggsionHehordease FeMmeds att 601 YoTM fr PoHLSth(laterde (Beckman
U trazent ri fArgEDiXibylB80Ke; Arestpel, TBK10885waedtspérd &g means30 satbraligee- col d Tri s

buffer (20 WdTr@l Spéitdnts. &) theayl of thd BRAS R hBmbrandd werdMMaRd®ilutés ifM EDTA) by

pi petting thy I 3 tahyi 1h at 4C at
50, 000g. Af ﬁ@r%@dﬁwﬁqflcﬂ %MC@ACQ%H’@ sé&&cﬁa@mpk/gﬁ? inflé)th 2 e cord

Tris butfer *‘9 W *"e{‘t@s@ﬁ‘%@wa@ YR el PeHE ol | owed by
ul trasonic t’?'é%l?‘??e?ﬁ‘fd'%i EaH]éﬁ’é?fg‘B cig bt W@SGCUP%? fithgresercer 1,

Qut put Cont rabivarBus Bercpnt@fiertsest tasheonwnund in agsay beffer. Nanespedifc irsingevasr at i on was
determ ngsl (BGAediith 1 | eletthepindTHal birgithgtreacibrowatkaated 080G 28 hiatvobinqui d

nitrogen foriehefgute b1 BEBatichOiné plaBRGRRE SHakdl i MSte SXIXEF AtNBAL S
rpm and terminated by filtration on Packard Unifilter GF/C (0.1% PEI) plates, followed
by 2 wash cycles with ice-cold 50 mM Tris-HCI, 5 mM CaCla.

30  a) Dopamine D; receptor binding assay

HEK283 cells stably expressing the dopamine Dz receptor (NCB! Reference Sequence
NM_000795) were cultured in RPMI1640 medium supplemented with 25 mM HEPES,
10 % feta! calf serum and 1-2 mM glutamine. The membrane preparation was
35 performed as described in section 1. For these membranes a Kp of 0.22 nM for
[#8]}-iodospiperone (PerkinElmer Life Sciences, NEX284) was determined by means of
saturation binding expsriments. On the day of the assay, the membranes were thawed,
diluted in assay buffer (50 mM Tris-HCI, 120 mM NaCl, 5 mM MgClz, 5 mM KCl,
1.5 mM CaClg, pH 7.4} to a concentration of 15 pg proteir/assay and homogenized by
40  gentle vortexing. For inhibition studies, 0.01 nM ['2%|]-lodospiperone (PerkinEimer Life
Sciences, NEX284) was incubated in the presence of various concentrations of test
compound in assay buffer. Non-specific binding was defined with 1 pM haloperidol. The



WO 2009/ 019286PCT/ EP2008/ 060335 64 All receptor binding experinents were
carried o . correspondi ng assay buffer in at of 200 pl
in the pr&gﬁ@éﬁ@ 8(varl ous concentratigns of test coqn%glljgﬁ } (d]‘}g%?) Mto 10-9
M tenfold serial dilution, duplicate determ nations). The assa}/s wer e
terninated BiPdnBreackan was cofiepartyetiHyat sifmhiemeerabes ansl lemgingteddydiatio esoaked
Packar d 5UnichiPatierd PhidteeSF/BOF/ G RiE) mBréBiollowadbyt Wanitcgdeswithanncetsold

96wel | - pl at & dpasyasiakiycdbbigtont he pl ates had been dried for 2 h at 55Cin a
drying chanber scintillation cocktail (BetaPlate Scint; PerkinElner) was
added. d| | i.n a Mcrobeta Trilux two hours after the
addi ti oﬁ%of ? 3’1'8 n?? eloa‘fqer%%n%ng XtUre. Data derived fromli qui d
scintillation counting were anal ysed by iterative non-|linear regression

anal ysi s wi tGrQ-Kecell9siglly efprassieg Heareenerai roealoy NGB! Byigtaaps PSS a progr am
simlar to "Ni GANDS3) wee demexd ibhBEMOBiMrasion sapderRothiarith 26 Al HEPESal

Bi ocheni st r 050l 24QeR30ar(d19BAM Lﬁémaée HF6 nfe@sﬁ)@éﬂecifreplalralﬂﬁh #g assay 15HEK293

|| t.abl XM
col 435;‘ 01 Yoo hSH esgg gg%ms @gwﬁow ﬁ&s%%é?xé%; ,géggnxg%%%ﬁﬁcf&ﬁﬁmﬂﬂuagggs o

%fetal calf 358?" Eimaé" REMEPeS dﬁbé’ ik Qf)gr ati on was

perf or ned agatyedier P'B@@E ?’ﬁ’e%‘é%’ttﬁi & the daysf the Razay. B MSMAMESS WeRBI¥EI1. 95 nM
for [31-11- liBDe¢ ibyessaydiutierAbd dMDirietH®y: Ipain.- 4140 a ppnsestaiiom ofFRKIL038) was

det ermi ned Qyotelansy ahd Saidgeaikddy gdRtebioreiimng Fexipisiidiesides, Onnwifelday of the
assay, the TRIBLANES M Rerl REVELhcediNEBES Wal iREEAY B Wd éseﬁ&oof M Tris-HQ,

5 MM Cad 2, 0.1% asco | k.ne concent ration
Of 8 pg pr OthIE%U af‘soncen&zg ﬁSﬁQéSQICO %URMﬂ%@g ¥) %"NOFP&%GZWC glnéﬂ% ['iol nhl bl tl on

studi es, 1nNepEdv §é¥"g *@ﬂi&%ﬁw 'éf’[tﬁ ré%? OV\H@SF&HQWQ’E presence
of various d@mmﬁtznemi tginated Pb@?ﬁt@aﬁﬁé’ﬁ%@ Bnities G/ W0 PetED H’{Bﬂs specific

bi ndi ng was f@bwdé by hedshmytias dittpibd-oed issey hdfer.n. The bi ndi ng reacti on was
carried gut for 3.5 h at roomtenperature. During the incubation, the

pl ates were a I shaker at 100 rpm and term nated by
filtration o h }%%%att&g:%nqgf?%a?er G-/ C (0 1% PElI) plates, followed by 2 wash
cycles with ice-cold 50 mM Tri s- HCl mvl Cad 2. 30a) Do am ne D2 receptor
bi ndi ng assd&HPEKeYS sighly pyressiagihe W‘@%E’i W@thWéE‘JB%?ﬁ” “19-%ecept or (NCBI
Ref er ence SeifiR! iketerddvt 600 F9%) NMeI088& Wetgrartiurps infINI 18Wanasisdl um suppl ement ed
wi th 25 78V HopRESnertdl Wi mtral: HEREE, R tealanitsctu® andvli-glmM ginarmine. THee menbr ane

preparation M@q%rméﬂa%ﬁma@ﬁm@mas%gmb@d &%&mn for th@E rlchBRAegEMDr anes

2 KDaor O 22, Rrlodh B AGRRRIREL NS TIRIHAE nﬁﬁrdg4é\sa§0' ences,

NEX284 01 th
day of)tvﬁﬁsége ooy %mﬁ%ﬁaﬂx&g“w@ ”Lgﬁéwéﬁ‘enﬁr bl ¢ %é%”e@'tﬁfer (50 MM
Tris-HCl, 120eNBINE®Ere thawed, NS assayRuiieo(50 mM arh\ﬁ Qo pM @44) to a

concent r3t i artd 0f) t4 B cpupepiraive bil |apwayinashylrodbgBodanzdd bsygem}gemtekieg vort exi ng.
For i nhi bi timRinshidh eSdies). 1M Pldydi29h3 (PodeE ppae@iRn{ReNkTIE way Life

39' teggteséoN%éﬂed Wase br@QéhQ@BﬁQnéd% bR@nPERAE PSSt eémy@ha PUss i ﬁﬂé r ait 't ﬁni
pM hal operlng\gcin Sp??l W%‘%%gjﬁi é‘ﬁ@gr—'fw&%aﬁ 46% @grﬁ reaction
was carried GiedegyonSHmigetes ﬁd?ﬁ”ﬂ@ EPPLY 2P gAY CP?’F’t rati on on
Packar d ¥ni finiilier CER/(B3FCEIPieE, 50!1@4@5(%/82 WEFSBICN@%‘M“B‘}G“@W%W Ryfel-es with an
ice-cold 7 % pol yet hyl engl ycol solution. 5b) arAdrenergic receptor binding

assay CHO- Kig celdaf Slafky expressing the aradrenergic receptor (NCB
Ref erence Sequence NM 033303) were cultured in RPM 1640 msdi um suppl enent ed

with 25 mM HEPES, . 1 serum and The menbrane
prepar ati on gﬁrﬁ' 8%?'8?%%5%{13'a&’gg%%nﬁa%w?rﬁana %ztnylgg 'tefaa'ﬁ non {1885e menbr anes
a Ku of Zeﬁ‘ﬁﬁ?r'%‘ra”[aﬁi‘s it the Hge fdhenialispet RPalgiseystan aS B&Pé‘?%?ég NET823)
was det er mi nerdilanjo hiS3AND" @b desetivadatyiNumsi ardli Rugiberd pénal. iréashem. 1G80. {19&. day of

t he assay, tie-avenbitnessperemthawedingds forh@sk dascited by FEuhire(Angb0 nM
Tris-HCl, pH 7.4) to a concentration of 4 pg protein/assay and honogeni zed
by gentle vortexing. For inhibition studies, 0.1 nM[3H -



15prazosi ne (PerkinEl mer Life Sciences, NET823) was incubated in the
presence O‘R,O\é@%%% concentrations of test conmpound ipgrapsmadfoshutfer.
Non-specific binding was defined withgk pM phentol anm ne. The binding
reaction was carried out for 1 h at roomtenperature and term nated by
filtration GHCREKEFY “Brd'rISBkiCsarriEntd i VEYSPPREE SPEERE 25 OBMTOWEd by 3 wash
cycl es wi t h nieee-Footederisrs awih b Udvf affinity 20 the)testicompaaptvderaira biomet igslsay CHO- K,
cel I s st abl yoepgpnessicagrdibeinhibsddagasnieantdio w @ epatferaddysasdrdren- ES- 390- C,
NCBI Ref er enGe; e et EeferMMel Q0801 e qGatloh Wf €8bngRindRPNMsdBdibcAgEll um 25

suppl errer%t e%h%&a@o!%?@j\ﬂéﬁﬁ%mé‘ﬁ;Qﬁfeﬁ%@ésg& eére?t@éﬂégﬂ ?nd 1-2 mM gl ut am ne.

The nmenbrane preparation’ was perforned a Cri | section 1. For these
menbranes a KID of 0.83 nMfor [3H -pyrilam ne (PerkinElnmer Life Sciences,
NET594) was Theteskin aiéw rbseris Ainding sludies Ap S1AreFreh PhEFCPRICTEXIERICASRE On the
day of the &g5ai;), Kitte), KiwbrdaamessioheneKitHhawepectigkly, as describeddweaybdieref er (50 v
NaZHPO4, 50 srdvhiliédaRP@bie 130pH 7. 4) to a concentration of. 6 pg protein/assay
and honogeni zed by gentle vortexing. For inhibition studies, 1 nM
[31-11-pyril am ne (PerkinEl mer Lif i,ences, NET594 i ed in the
presence of E@@??eotﬁés‘g%%%og‘rﬁo?' %({Siagﬁosf‘%%s%tﬂées'ﬁ \?eggon %XE%B V%%%éds%%ﬁ%g% er.

Non- speci fi ¢her-Héi Aprivads aefP AME w4 Y ¢ pfA WrgFf Ay &nd %*ﬂé‘%qyﬁoﬁ ng reaction
was carri ed nyur <florv)sBurtriermdre thoes camporndsdimsseetyel e Sthee rcaripred by
filtration cBchagded @ ti3bdimidy ifdrtrer D,3Ré G:-§DedgiPHl the gl @tasoers fioktcowed by 2

vas h gy%estc)eéffﬁsunh@@xr@dwssehe_%%ﬁaxs #aufhfec@rz,l-m%adga%@cétnah :ﬁtgé]p?zorm :azsl;b_am ved from
iquid scintj R yzed by iterative non-linear

40r egr essi onorarigédy@lﬂ E&%@%b@ﬁgm@g@ @W’it he Statistical Analysis System
(SAS): a programsimlar to "LI GAND' as descri bed by Minson and Rodbard
(Anal . Bi ochéfe:1980, 107, 220-239). Fitting was performed according to

formul ae describadply Fe| dnman (Anal. WO 20@9H049286PCT/ EP2008/ 060835 66

Bi ochem 1972, 484 317-3B8). 1C50, nH and K wval ues were expressed s
geonet ri cal -meanSFor Tereptors w thatow affinity for the test Cpnpound,
wher e t he highest—tested-conpound—eoncentratton—tnhtbrtedtess—than 30% of
specific radiali inding, Krvalues were determ ned according-tp the

equati on of! Cheng4and Prlisoff (Bi ochem 5Phatttacol. 1973, 22, 2099-P108) and
expressed as greatter thah (>). The results of+the receptor binding| studies
are expressgd as {£Ceptof binding constants KI{5-HI6), KI(D2),

K(ar adr ener , : o re, and
gi ven in taple-t-—-7=101n these teststhe—conpounds—aceording—to—the
i nvention exhibit'ery good affinities for tHE" 5. HI6receptor <250 _hM or< 50

nM or <20 nMor <1810 nM and frequently <56 nM%r < 1 nM. Furthernore those
conpounds bi nd selgectively to the 5-HT6 receptor, as conpared to the
affinity fof the [, Thejaradrenergic or the,H receptors. These

15conpoundsexhi U‘i H-tt+e—afntrti+es—for tile_!__i_m, at=adrenergicor] Hi
receptors (K>=250hMor.%.1000 nMandfrequently->.10000-hM—TFable |:
Exanpl e K(5:HT6) 40 +++ 2 Tt

22 ]

24 RS

26 4+

28 ot

29 SR

30 ++

31 ++

32 ++ 4

39 +++




3 4 -F-F-F 10 12 +++ 13 +++ 14 +++ 15 ++ 16 -Ft+ 18 +++ 19 -Ft

-Ft+ 24 4 goobhontsads F 28

20 +++ 22

PCT/EP2008/060335
67
Example Ki(5-HTs)
40 +++
41 o
42 +
43 i
44 o

In table { "n.d." means not determined; "+++" 2 K; < 10 nM;
"' A K< BO nM; M 2 K< 280 nM; T 2 K 250 nM; - - 2 K> 1000

-2 K> 10000 nML



+++ 29 -F 30 +++ 31 +++ 32 +++ 39 +++ WO 2009/ 019286PCT/ EP2008/ 060335 67
Exanpl e K, (5-HT6) 40 +++ 41 ++ 42 43 +++ 44 +++ |In table | "n.d." neans

not determ ned; "+++" K < 10 nM K <50 nM "+" Ki <250 nM "-" Ki>
250 nM "- -" KJ> 1000; "- - -" K> 10000 nM
68
We claim:
1. A quinoline compound of formula (1}
b
R (R,
Ny/ 2
. (1
(Ra)m ‘ X—Ar
wherein
R is a radical selected from the group consisting of
RT
- N N N N
N ) L ! !
R-1 R-5 R-11 R-12 R-15
R! R
/ |
N N
—pi
N N
N N | ’
| J

R-16 R-26 R-38 R-39



68 W claim 1. A quinoline conpound of fornmula (1) )rnX-Ar wherein is a
radi cal selected fromthe group consisting of 69 R-41R-44 wherein *

i ndicates the binding site to the quinolinyl radical; IRlis hydrogen,

01- C6- al kyl, C1-C6-hydroxyal kyl, C1-C6-hal oal kyl, C1-C6-al koxy-

Cl- C4-al kyl, C1-C6- hal oal koxy- C1- C4- 82 kyl, C3-C6-cycl oal kyl ,

C3- C6- hal ocycl oal kyl , C3-C6-cycl oal kyl - C1- C4- al kyl , aryl -Cl- C4-al kyl

het aryl - Clar al kyl, 03-05-al kenyl, C3-C6-hal oal kenyl, fornyl,

Craral kyl car bonyl Cl-CA-aIEﬂgyca b | , phenoxycgar bonyl or

benzyl oxycar bonyl, where the p gs in the Fast two nentioned

noi eties are unsubstituted or s ituents, selected from
hal ogen, Cl-C4-al kyl or Cl-eA4-heloal kyl; nis 0,1 op 2; ms O, 1, 2 or 3;
Re, Rb are independently se|lectgd fromthe grou nsi sting of hal ogen, CN,
Cl1- C4- hal oal kyl , C)aralkoxy,cg C4-ha%ﬁglkoxy, 0)R C(0)NR'Rbb and
wherein Rea is hydrogen, 01-C4-al kyl aralkexﬁ“ r £L1- C4- hal oal koxy, and
R', Rindependently selected fromthe group consisting of hydrogen and
Cl-C4-al kyl; Xis 3(0)2; which is located in the 3- or 4-position of the
qui nol i ne ring; Aris phenyl g%fch IS unsubstntu%tghgr may carry 1, 2, 3
substituents R', wherein RX|§ al ogen, 1 al kyl,

Cl- C6- hal oal kyl , C1-06-hydroxyal kyl, Cl-C6- alkoxy Cl- C4-al kyl

C2- C6- al kenyl C3- C6- hal ocycl oal kyl ,
C1- C5- al ko&*‘e’e&? Eggﬁaglrﬁ%id éﬁ’%&w t%(@'%{'{? 1 C4- al koxy,
Cl- C6- hal oaa koxys, h}@!LGQ@Baq?de aihyi,o& @&bmowamwapkﬂswp@ikylc@ O52kPxRy| sul fi nyl |

Cl- C6- hal oal kyls ‘d%fdnm"o £ afB@!k@ &1 éﬂ“ s“h?ﬁ %&@(W@SQ%L%YA@HMWW
Cl- 06- al kyl car botly éi oal Ky car o Icarbo | am no,
CL-05- hal oal ky1 o o B L et b,

NRx1-x2_ 0, - C6- &l leyleRRikelyt, RK, C,-Cu-alkyicarbonyl, C;- C4~aikoxycarbonyi
phenoxycarbonyl or benzyloxycarbonyl, where the phenyl rings in the last two

mentioned moieties are unsubstituted or carry 1, 2 or 3 substituents, selected
from halogen, C;-Cs-alkyl or C4-C4-haloalkyl;
n is0,1o0r2;
m is0, 1,203
R?, R® are independently selected from the group consisting of halogen, CN, C4-Cs-alkyl,
© C,-C4-haloalkyl, C+-C,-alkoxy, C4-C,-haloalkoxy, C{O)R®, C(O)NR*R™ and
- NR*R™;
wherein R* is hydrogen, C4-Cy-alkyl, C-C,-haloalkyl, C+-C,-alkoxy or C4-C.-
haloalkoxy, and
R®, R™ are independently selected from the group consisting of hydrogen and
Ci-Cs-alkyl;
X is S(0),; which is located in the 3- or 4-position of the quinoline ring;
Ar is phenyl, which is unsubstituted or may carry 1, 2, 3 substituents R, wherein
R* is halogen, CN, NO,, C,-Cg-alkyl, C,-Cg-haloalkyl, C+-Cg-hydroxyalkyl,
C,-Cg-alkoxy-Ci-Ca-alkyl, C2-Ce-alkenyi, C,-Ce-haloalkenyl, Cs-Ce-cycloalkyl, Cs-
Cs-halocycioalkyt, C4-Cg-alkoxy, C4-Cg-hydroxyalkoxy, C-Ce-alkoxy-C+-Cealkoxy,
C4-Ce-haloalkoxy, C4-Ce-alkylthio, C-Ce-haloalkyithio, C-Ce-alkylsulfinyl, C1-Ce-
haloalkyisulfinyl, C;-Cg-alkylsulfonyl, Cs-Ce-haloalkylsuifonyl, C,-Ce-alkyicarbonyl,
C,-C¢-haloalkylcarbonyl, C,-Cg-alkylcarbonytamino, C4-Ce-haloalkyl-



xi r,x2, wherein Rx1 and Fe2 in the last 4 nentioned radicals are

i ndependently of each other hydrogen, Cl-C6-al kyl, Cl-C6-hal oal kyl or

Cl- C6-al koxy or R Rx2 in the last 4 nentioned radicals together with the
nitrogen atom forman N-bound 5-, 6- or 7-nenbered, saturated

het erononocycl e or an N-bound 7-, 8-,709- or 10-nenbered, saturated

het er obi cycl e which are unsubstituted or mhich carry 1, 2, 3 or 4 radicals
sel ected from Cl- C4-al kyl, Cl-04-hal oal k A- "{5% xyal k){( and

Cl- C4- al koxy an@amRBA=TROCE By MIHCRYN ﬁ“RarF% el -CoCagfdesn©-car bon

atons of Ar may NrOTHH @vh%%ﬁ#ﬁata@rQF@?m%@@%M Rbefbnad radi ca@;ar@‘ﬁfﬂéﬁérﬁfénﬂy
carbocyclic or het erocyclic ich itself ma arry ara Rx; or a

physi ol ogi cal | y of %ﬁ’féroé'?%(ﬂ‘yféré’ﬁﬂ‘ gﬁd?ﬁtﬁ”afr’r %aﬁﬁthaéﬂa“‘é{}/‘?\l-%xq:ﬁo%!kqxﬁg gof""md 2. The

conpound of cl aigm rrluthé’\i@&rzﬁhanﬂ%}aeﬁ Sadial @ ﬂer vdth zﬁ@ﬂrt@gémmmomf agNai'm 1,
WnereransIocatedint e 8osrt|ono urnolrn?/ g&)r a/ g The
27 BPodre fné &

compound of cl aPAY Swhet e REROEEY wyeted fPWf?m@“O&YCd%Q
‘qui nol i nyl noi ety 10-membeted; eamekEthaérobiciiidwhich whatmubstided bswise estyed from

t he group consi str n al o C I r oxy,

Cl1- 04- hal oal koxy: 2 Or(%ra;:]&?asgﬁ{;"ﬂ‘?g}lé?ﬁ'ﬂ& 84?@’0 ()J(]\p%ﬁ}o%y; % The conpound
of ﬁl aiml, Vme{h?dirﬂx@ikyﬂarﬂi CZC4—¥hanera@bm gf h]lmcmrm ®bumdtoi s 0. | I8.
A pharmaceuti ca osi.tion co i Si the co und o optional ly
together with atadlaég@tcafﬂ‘?@ a&%% W?S %’&re{gé)%r Lfnéc’a%'ééi??aéro%’r auxiliary
subst ance. 9. Tmrﬁmei)wﬂocyblzméraemrdsycmWMachR&self rsapedrecd edickr® t he
group consisting of hal ogen, Cl-C6-alkyl, Cl-C6-hal oal kyl,

01- C6- hydr oxyal kyl , Cl-05al koxy, 01-C6-al koxy-Cl-aral kyl, Cl-C6-hal oal koxy,
C2- C6- al keryla, phiRolCichiyltoiatakerngdid adriiticn spitonp NNRidedtRe@of. 10. A conpound of
the formula la.a wherein Ris a radical 5-12 or 5-16 R1 N R 12HR- 16H
wherein IR is hydrogen and wherein Ar is as defined.in claim1l or a

physi % ogl nﬁ%hﬁ&@# ap% %ﬂq’fjﬂi“s dr%@ér'i a N-oxide thereof. 11.The

conpound accor to'c ere radr cal of the fornmula R-16b,
wherein Rl is hydrogen.

3. The compound of claim 1, wherein X is located in the 3-position of the quinoliny! moiety.
4, The compound of claim 1, wherein X is located in the 4-position of the quinolinyt moiety.
5. The compound of claim 1, wherein R* is selected from the group consisting of halogen,

CN, C,-C,-alkyl, C;-Cs-haloalkyl, C;-C.-alkoxy, C;-Cs-haloalkoxy, Cs-Ce-cycloalkyl and a group

NR¥'R™,

6. The compound of claim 1, wherein m is 0.

7. The compound of ¢claim 1, wherein nis 0.

8. A pharmaceutical compoéiﬁon comprising the compound of claim 1, optionally together

with at [east one physidlogicalty acceptable carrier or auxiliary substance.

9. The compound of claim 1, wherein R™ is selected from the group consisting of halogen,
C,-Cg-alkyl, C4-Cg-haloalkyl, C1-Cﬁ~hydrc_)xyalky1,_C1-Cs-a_1k_oxy,' C,-Cg-alkoxy-C4-Cs-alkyl,
C,-Cg-haloalkoxy, C,-Ce-alkenyl, Co-Ce-haloalkenyl and a group NR¥'R*,



12. A conpound of the fornula la.a wherein mis 0, nis O and wherein R
is a radical R 16b wherein Rl is hydrogen or nethyl and wherein Ar is
selected fromthe group consisting of phenyl, 3-fluorophenyl, 4-

fl uorophenyl, 3-trifluoromethyl phenyl, 3-trifluoronethoxyphenyl,

3-di fl uor onet hyl phenyl, 4- (oxazol -5tyl ) phenyl, 3-(oxazol -2-yl)phenyl,

3- (oxazol - 4-yQphenyl and 3- (oxazol -5- Aphenyl, or a physiologically
tolerated acid addition salt or a N-oxide thereof. 13. A conpound according
to cl dPm 1A cemraunstRfdioEE#R 3y tol erated acid addition salt or a N oxide
“thereof, selected fromthe group consisting of:

8- (Hexahydrapyrrol of 3, 4-b] pyrrol -5(1H) -y1) - 3- (phenyi sul f onyOqui nol i ne;
Benzyl 6-(3-tphenyl sul fonyOqui nol i n-8-y1)-3, 6-di azabi cycl o[ 3. 2. 0ThePt ane- 3-

car boxyl at e, t er nr butyl

2- (3-(phe | ) qui nol i n- 8-yl ) hexahydr o- 1H- pyrrol o[ 3, 4-c]

pyri di ne- 5 car boxyfat e; (la.a)

3- (Phenyl stkfd g‘fLH- pyrrol o[ 3, 4-c] pyri di n- 2( 3H, 3aH, 4H, 5H, 6H, 7H,

7aH) -yl ) qui nol i ne; 3 (LR 5S) -tert-butyl
3- (3- (phenyl sul fonylj qui nolin-8-y1)-3, 6-di azabi cycl o[ 3. 2. 0] hePt ane- 6-
car boxyl at e; '
84(1S, 53) -3, 6-di azabi cycl o[ 3. 2. 0] hept an- 3-y1) - 3- (phenyl sul f or 1yl ) qui nol i ne;
(3a3, 6aS) wekiw r Is 4 Adtaahrylos &-feoNy Oqui nol i n- 8-yl ) hexahydr opyrrol o[ 3, 4- b]
pyrrol e-5(1H)-carboxyl ate; | tert-butyl
5-(3-(4-fl uorophenyl sul foﬁ&yl ) qui nol i n- 8-yl ) hexahydr opyrrol of 3, 4-b]
pyrrol e-1(2H) - car boxyl at e; tert-butyl
5-(3-( pher}%ﬂ_ﬂ{ll yl) qui nN i N\ 8-yl )octahydro-1, 5- napht hyri di ne-1( 2H) -
car boxyl at'e;
1- (3-(phenyl su yl ) qui noHH- 8-yl ) decahydro-1, 5- napht hyri di ne; tert-butyl
2-(3-(4-fluorgphenyl sul f onyQglhi nol M 8- yChexahydr o- 1H pyrrol o[ 3, 4-c] pyri di ne
- - 5(6H)-carbox e; P
8- ((3a3, 6a3) - hexahydropyrroljo[ 3, 4-b rrol-1(2H)-yl)-3-(phenyl sul fonyl ) quin
0|§§]e; ) fahydr opy L[R_16H]py (2H)-yl) - 3- (pheny yl)a

wherein R is hydrogen and wherein Ar is as defined in claim 1
or a physiclogically tolerated acid addition sait or a N-oxide thereof.

11. The compound according to claim 10 where R is a radical of the formula R-16b,

P R-16b

wherein R is hydrogen.



3-(4-fluorophenyl sul fonyl)-8-(1H pyrrol o[ 3, 4-c] pyri di n-2(3H, 3aH, 4H, 5H, 6H, 7H

, 7aH) - yQqui ndi ne;

3-(4-fluorophenyl sul fonyl) - 8- (hexahydropyrrol o[ 3, 4-c] pyrrol -2(1H)-y1) qui nol

ine; tert-butyl

5-(3-(3-(trifluoronethoxy)phenyl sul f&hyOqui nol i n- 8-yl ) hexahydr opyrrol o[ 3, 4-

cl pyrrole-2(1H)- carboxylate

8- (hexahydropyrrol o[ 3, 4 c]pyrrol 2(1H)-y1)-3-(3-

(trifl1@or oEORERY)DHHERS IETYB MBI ) qui nol i ne: tert-butyl

5-(3-(3-(5-(tert-butoxycarbonyl)hexahydropyrrol o[ 3, 4-c] pyrrol -2(1H)-

yI)phenyIsuugonyOquinoIin-8-y|)hexahydropyrro|o[3,4-c]pyrro|e-2(1FD-carboxy

| at e;

8- (hexahydr gpyrr gl o[ 3, 4-c] pyrrol -2(1H) - y1) - 3- (3- (hexahydr opyrrol o[ 3, 4- c]pyr

rol - 2( 1H) -y Ok sul f onyl ) qui ndi ne; tert-butyl
-thﬁky)phenyISLméapyCHU|noI|n 8-yl ) hexahydro- 1Hpyrrol o[ 3

, 4-c] pyri dimre ‘ boxylate '

8 (1H pyrrol of 3, 4 c] gy riAti n- 2( 3H, 3aH, 4H, 5H, 6H, 7H, 7aH) - y1) - 3- ( 3-

(trifluoronethoxy)phenyl sul fonyl) qui nol i ne; tert-butyl

5-(3-(3-(trifluoronethyl)phenyl sul fonyQqui nol i n-8-yChexahydr opyrrol o[ 3, 4-

b] pyrrol e-1(2H) - car boxyl at e;

8- (hexahy ¢aRYH faé @Ir?’vs‘b’éﬂd%err@h RA¢ Arhdidal R3td3- (tri f | uor onet hypphenyi sul f on
yI)qU|noI|ne 3aR, 6aS)-tert-butyl

- 5-(3-(3- (trlfluoronethyl)phenylsulfonyOqU|noI|n 8-

yCOhexahydropyrrol o[ 3, 4-c] pyrrol e-261H) - car boxyl ate; 74

84(3aR, 683) - hexahydropyrrol o[ 3, 4-cd pyrrol - 2(1H) -y1) - 343-

(trifluoronethyl)phenyisul fony)) qftﬁ\nol ine;
(3aS, 6a3) -ethyl -1-(343-fl uoroghe sul f onyQqui nol i n- 8- yChexahydr opyrrol of 3,

4- b] pyrrol e-5(1H)-car boxyl R-16b
343- Fl uor o- benzenesut f onyl ) - 4ga856§§) hexahydropyrrol o[ 3, 4-b] Pyrrol -111-qu
inoline; (13,5R)-tert-butyl 34343-f| uorophenyl sul fonyl ) qui nolin-8-y1)-3, 6-

di azabi cycl o[ 3. 2. 0] hept ane- 6- car’poxyl at e;

8- (1R 5R)- 3, 6-Di aza- bi cycl o[ 3. 2. D] hept - 3-y1- 343-f | uor o- benzenesul f onyl) - qui
nol i ne;

343 Fl uor %H@eaggmwdf@@ygb},r&myexahydro pyrrol o[ 3, 4-b] pyrrol -5-y1)-quinolin

3(3 FI uorcﬁ'ﬁéﬁ‘f&@ﬁ%g‘ms’fsﬁf?ﬂejj Teomsthp OFR) COREIFINA A PR rféﬂ%clp?eﬁy!cﬁ Pyrrol - 2-yl -

qui nol i ne; ﬂuoropheny[ 3- trlﬂuoromethy!phenyl Striﬂuorome’thoxyphenyl 3- dlﬂuoromethylphenyl 4-

%? ;a&r Opheng&yi Igge?'sg (oxazgltf S Xﬂ f? (oxaz 4~yifp))h8:[15?l’ and QJ(cBéérzblcg n-6(2H 7H 7a

8- ((1S, 59)yiBnhénylli azabi cycl o[ 3. 2. 0] hept an- 3-y1) - 343- quorophenyIsquoerQU|n
I

g |(ge( 3- 1 1 GrRpRERgicaly tPlsmRIPY BRiF AdTHaR ‘cgqlt st ’ﬁ%trhc?” Pl pyrrol o[ 3, 4-cl pyri di
n-2-ium chl ori de;

8(5-benzyl- 1H - - = -

: |( . gg e y‘% %ﬁ%@ e%)cc%ofd ﬁg% Ol 91 et bloralda oS hdd addidsbhlor 343

343- FIumﬁ@ﬁbemzeabsmhﬁmnym¢gﬁnmabahﬁdmdfpyrroI0[3 4-c] pyridin-2-yl)-qui nol
ne B (35 0a5) bl oRERRNANSXARNISARYSH o Ghefichb NG aRbme 11-1) - y1) - 343-

quoropheny

3(3- Fl uoro- Bmé@‘ré%mhboﬁwmnﬂmymﬂl &48)3 Gdiasatigclofbs BIRgetPoVT r ol of 3, 4- c] pyr
rol - Zl%gm gﬁigollne
e

3(4-fldoro nyl sul fonyl) - 84hexahydr opyrrol o] 3, 4-c rrol-2(1 1) qui nolin
( tert—tiztyi 2-(3- (pgen)ylsulfonyl)qmr)r/olin-SD%)hexahy[dro 1H- p]yrFr)g/io[?: 4-c] (1H-yl)q

3(4 fl%?ﬂﬂ&bﬁ@M-éﬂkgﬂﬂié) 84hexahydr opyrrol o[ 3, 4-b] pyrrol -5(1H) -yl )quinolin-

8( 5- benzyl haxRsratssfigmhd-dHyaibhéelryridin el 334 fHEHEHERyi sul f ony1) - qui nol
i ne; r?(ﬁMkmﬁeF+pyrrolo(3 4-c] pyridi n-2(3H, 3aH, 4H, 5H, 6H, 7H, 7aH) - y1) - 3-

(phenylsu onyl ) qui nol i ne;

2- (3- (phenyl sul fonyl ) qui nol i n- 8-yl ) dodecahydr o- 1H pyri do[ 4, 3-b] i ndol e;

8- (hexahydropyrrol o 3, 4-c] pyrrol -2(1H)-y1l) - 3- (phenyi sul f onyQqui nol i ne; and
8- (1H pyrrol o[ 3, 4-c] pyri di n-2(3H, 3aH, 4H, 5H, 6H, 7H, 7aH) - y1) - 343-
(trifluoronethyl)phenyi sul fonyQqui nol i ne.
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(1R,58 )-tert-butyl 3-(3-(phenylsulfonyl)quinolin-8-yt)-3,6-diazabicyclo[3.2.0lheptane-6-
carboxylate;

8-((18,5S)-3,6-diazabicyclo[3.2.0theptan-3-yf}-3-(phenylsulfonyl)quinoline;

(3a8,6aS )-ethyl 1-(3-(phenyisulfonyl)quinoclin-8-ylYhexahydropyrroiof3,4-b]
pyrroie-5(1H)-carboxylste;

tert-butyl 5-(3-(4-fiucrophenylsulfonylquinolin-8-yi)hexahydropyrrolof3,4-b}
pyrrole-1(2H)-carboxylate; - _

tert-butyl 5-(3-{phenylsulfonyl)quinolin-8-yl)octahydro-1,5-naphthyridine-1(2H)-
carboxylate;

1-(3-(phenyisulfonyl)quinolin-8-yl)decahydro-1,5-naphthyridine;

tert-butyl 2-(3-{4-fluorophenylsulfonyl)quinolin-8-yl Yhexahydro-1H-pyrrolo[3,4-c]pyridine-
5(6H)-carboxylate;

8-{(3aS,6aS)-hexahydropyrrolo[3,4-bjpyrrol-1(2H}-y1}-3-(phenylsutfonyl)quinoline;

3-(4-fluorophenylsulfonyl)-8-( 1H-pyrrolo]3 4-clpyridin-2(3H,3aH,4H,5H,6H,7H,7aH)-
yhguinoline;

3-(4-fluorophenyisulfonyl}-8-(hexahydropyrrolo[3,4-cjpyrral-2( 1H)-yl)quinoline;

_ tert-butyl 5-(3-(3-(triflucromethoxy)phenylsuifonyl)quinolin-8-ylYhexahydropyrrolo[3,4-

clpyrrole-2(1H)-carboxylate;

8-(hexahydropyrrolo[3,4-clpyrrol-2( 1H)-yl}-3-(3-
(trifluoromethoxy)phenylsulfonyl)quinaline;

tert-buty! 5-(3-(3-(5-(tert-butoxycarbonyl)hexahydropyrrolo[3,4-clpyrrol-2( 1H)-
yl)phenylsulfonyt)quinalin-8-yl)hexahydropyrrolo[3,4-clpyrrole-2(1H)-carboxylate;

- 8-(hexahydropyrrolo[3,4-clpyrrol-2(1H)-y1}-3~{3-(hexahydropyrrolof3,4-clpyrrol-2{ 1H)-

yl)phenylsulfonyl)quinoline; '

tert-butyl 2-(3-(3-(triflucromethoxy)phenylsulfonyl)quinolin-&-yl)hexahydro-1H-
pyrrolo[3,4-c]pyridine-5(6H)-carboxylate;

8-(1H-pyrroio[3,4-clpyridin-2(3H,3aH,4H,5H,6H,7H,7aH}-y1)-3-(3-
(trifluoromethoxy)phenylsulfonylquinoline;

tert-butyl 5-(3-(3-{trifluoromethyl)phenylsulfony!)quinolin-8-yhhexahydropyrrolo[ 3,4-
bipyrrole-1(2H)-carboxylate;

8-(hexahyd ropyrroio[s,4—b]pyrro!—5(1 H)-y1)-3-(3-(trifluoromethyt)phenyisulfonyliquinoline;

(3aR,6aS)-tert-butyl 5-(3-(3-(triflucromethyl)phenyisulfonyl)quinolin-8-
ylyhexahydropyrrolo]3,4-clpyrrole-2(1H)-carboxylate;
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8-((3aR,8a3)-hexahydropyrrolo[3,4-cipyrrol-2( 1H)-yl)}-3-(3-
(trifluoromethyl)phenyisulfonyljguinoline;
(3aS,6a8)-ethyl-1-(3-(3-fluorophenylsulfonyl)quinolin-8-yl}hexahydropyrrolo[3,4-
blpyrrote-5(1H)-carboxyiate;
3~(3-Fluoro-benzenesulfonyl)-8-(3aS,6aS)-hexahydropyrrolo{3,4-b]pyrrol-1-yl-quinoline;
(18,5R )-tert-butyl 3-(3-(3-fluorophenylsulfonyt)quinclin-8-yl)-3,6-
diazabicyclo[3.2.0lheptane-6-carboxylate;
8-(1R,5R)-3,6-Diaza-bicyclo[3.2.0lhept-3-yl-3-{3-flucro-benzenesulfonyl}-quinoline;
3-(3-Fluoro-benzenesulfonyl)-8-(hexahydro-pyrrolof3,4-bipyrrol-5-yl)-quinoling;
3~(3-Fluoro-benzenesulfonyl)-8-(3aR,6aS)-hexahydro-pyrrolo[3,4-c]pyrrol-2-yl-quincline;
3-(3-fiucrophenylsulfonyl)-8-(tetrahydro-1H-pyrrolof3,4-bjpyridin-6(2H,7H,7aH)-
yhguinoline; _
8-((18,58)-3,6-diazabicyclo]3.2.0]heptan-3-yi)-3-(3-fluorophenylisulfonyl)quinoline;
5-(3-(3-fluorophenylsulfonyl)quinolin-8-yt Yoctahydro-1H-pyrroio[3,4-c]pyridin-2-ium
chioride;
" 8+(B-benzyl-1H-pyrrolo[3,4-clpyridin-2(3H,3aH,4H,5H,6H,7H,7aH )-yl}-3-(3-
flucrophenylsulfonyljquinoline;
3-(3-Fluoro-benzenesulfonyl)-8-(octahydro-pyrroio[3,4-c]pyridin-2-yl)-quinaline;
8-((3aS,6aS)-1-benzylhexahydropyrrolo[3,4-blpyrrol-5(1H)-yi)-3~(3-
ﬂuorophenylsu{fonyi)quinoiine;
3-(3-Fluoro-benzenesulfonyl)-8-((3aR,6aS)-5-methyl-hexahydropyrrolo[3,4-c]pyrrol-2-yl)-
quinoling; .
3-(4-fluorophenyisulfonyl}-8-(hexahydropyrrolo[3,4-clpyrrol-2(1H}-yl)quinoline;
3-(4-fluorophenyisulfonyl)-8-(hexahydropyrrolo[3,4-bjpyrrol-5(1H)-yl)quinoline;
8-(5-benzylhexahydropyrrolof3,4-cipyrrol-2( 1H)-yl)-3-(phenylsulfonyl}-quinoline;
8-(5-methyi-1H-pyrrolo[3,4-clpyridin-2(3H,3aH 4H,5H,6H,7H, 7aH)-yl)-3-
{phenyisuifonyl)quincline;
2-{3-(phenylsulfonyl)quinolin-8-y!)dodecahydro-1H-pyrido[4,3-blindole;
8-(hexahydropyrrolo[3,4-clpyrrol-2( 1H)-yl}-3-(phenylsulfonyl)quinoline; and
8-(1H-pyrrolo]3,4-clpyridin-2(3H,3aH 4H,5H,6H,7H,7aH)-y1)-3-(3-
(trifluoromethyljphenylsulfonyf)quinoline.



