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WD 2009/ 019286 PCT/ EP2008/ 060335 1 QUI NOLI NE
COMPOUNDS SUI TABLE FOR TREATI NG DI SORDERS THAT

WORIBPOMN28GT O MODULATI ON OF THE SEROTONI N 5- HT6 RECZEP2032060335

BACKGROUND OF THE | NVENTI ON 51The present invention

bELGaERe ROy R LyACs FOR PHEAT NG BRGRBERY TiiaT
Fespond (o wodl i on of the sefof oni n 5. HTG 1 ecopt or

B0CRS AN (Nl Quyt Typtam ne, 5-HT), a monoa ne

neurotransmtter an ocal hornone, is fornmed by the
hydr oxyl ati on and decar boxyl ati on of tryptophan. The
@h@ateesht icEmtientelatbs annivel ﬁm)uaﬂdmelcnntpbends The compounds possess

B%IQ%Q? Bg)l %ﬁ'e%%nefaré B@r‘tl %étgglﬁffo:r ﬁ@étmgtdlf’é‘atses that
tesgond Ao RePoas %@g&%ﬁ?tebm) 5 HT | s

|an|cated in a vast array of physiological and 15
B@H&ﬁ’rmﬁﬁlhy'dr ptamita, BWEB)Sa mdmobMtheRRIur iR kbhitter ind local
c
SO Rt ARG R RIBEA o MRSt B SR e
B'@laFeétl@(H‘Gﬁﬁtrat@é‘ is fappr i thejanteroghramatineghs offthe Gﬁ@fqmﬁﬁ'na'
tract] thdireainber ety prebiomfnaaperesérd,in platekts aadid tae Lentral
N@NoHQ Sgéﬂe#no(@,\?\rs )S8- ?ﬁ‘ﬂs n?{;%btfehnlga 39 PR Bﬁys‘?&&éubé? I%md

secr? E are terne seroton
%tBOFP L}’ﬁ@ﬂ‘?%‘ﬁ Bathwaysr I ee‘%?é'PF%’M it &?ﬂﬁr StENYHPR OBW
wiuseles ped:|nﬁuceS(@”@iothe<bnr@f@pemdeiéuamathmtn ﬂherﬁH\I@ Itgebelnaved to
by pRoIved irba Wide raR Mfgﬁaloha\/iﬁclbcﬁ Hedﬁﬁtrbl{_(li_lt?gpetﬁe gﬂood

an
i LR s ST oy ML 728 and
5- HTZC) 5-HT3, 5-HT4, 5- HT5 (vvlth subt ypes 5- HT5A
Bedrobs thED Becrete-34H6 mdar&eﬂﬁ@rotdmglc Ofthetfoectien roé 6-¢4 iBrexerted

Bhén |?55infe9é’d%ﬁ%tf1% %ggﬁita/% %B%e@rfseg%tlltr{b%v seven types of 5-HT

act ties of e t
GRS e (et DDy SHERPF OB Effor S Tpes-HT 1o, 5-HT e

pod biHTve) ?-l'ﬁb()/ptfe@bﬂ}@ea@éﬁww HE yecdrals® H T e HA B, 6-HT4, 5-HTs
it dubBples 8-H T, HG BAYE ) BEH'IHdﬁHlEFHTﬁMdsﬂbﬂheﬁll@ceptors are

8$4pqéacit%|6 p?cgé R?l?ha?faﬁ cl? ‘tane 50?1\/@&@8%@%?%&8@%& {;ﬂ:tle%l% or

o an
BhCPSFPG‘O\*F@é@&Yor by Sui tabI e substances is expected to
i nprove certain disorders including cognitive

?Hec'ﬁﬁrﬂﬁﬁ 5QNE, re SMtbYs B Boﬁ#ﬁ{ ehyCddupled tggg@ﬁ yI cyGRNThbPhre

Ao ufeeiouthou ek hoie sbiala Rcdriss eaighs of he bl prsighow a

bighl affinity tecagimsy¢hotics.npai rment, attention deficit
di sorder/ hyperactivity syndrone personallty

%éc’ 91 %SIraﬁm 8HRQ5§§T§8&%&@Q§/ seur}?ﬂe sbﬁstgr{i‘({ |sC gxp%cted to improve
‘éq* %tj'isﬂ?réieﬁ igglejag sognidie dysfunstimss §lr'Q§"naS %ﬁ@(ficét"ﬂ/m@ﬁ@ry

ohp s ang |earnipg| |Snpaﬁ|cdlas assteiased Withi Alzheioter'sisense, age-related
gég?ﬂﬁ/é‘?fe%llm rﬁﬁd IVBSI'rﬂgalﬁn r?{' §t‘t=e"i‘1ﬁ8n @%lt%dr@&ﬁ%g)eractmty

al ne, ers I NC 1.stu nces
I s e g e e

z-majed;mlta salnidodbueni g adfectiverdigarders such as depression, anxiety and
obsessive compulsive disorders, motion or motor disorders such as Parkinson's
disease and epilepsy, migraine, sleep disorders (including disturbances of the
Circadian rhythm), feeding disorders, such as anorexia and bulimia, certain
gastrointestinal disorders such as Irritable Bowl Syndrome, diseases associated with
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gastrointestinal disorders such as Irritable Bow
Syndrone, di seases associated with WO 2009/ 019286

weFanbaPR2808/ 060335 2 neur odegenerati on, such BGSI/EP2008/060335

stroke, spinal or head traumagand head injuries, such

as rocephal u d addi cti.on .and obesity. .. .
SIS e Bt a5 i, Sl eRe AR rER e injuigpgsucn as
hﬂﬁ@?ﬂpd?ﬁluﬁadféglﬁéélﬁtlmtpbﬁ@dw n 5 the prior art, e.g.

in US 2007/0027161, WD 2007/039219, WD 2006/ 053785, WD

81'.51 n%ﬁr?eléﬁn do\md? ﬁé\:}lé& gﬁ’ %[f@ﬂg x\?) 0%42-@8 geic%B EB eéh%qascrlbed in
H\%cpr'@ba@ﬁ 98055020 Oc?éﬂ(w @h %9t%08W9ﬁ9%193M\5@@P@§(9§%785 WO

P5/p26 25, WA OFI1 18568 arad War 03108a580per azi n- 1-yl radi cal
in the 10 8- p03|t|on of the quinoline nnlety The

fR RS el Rl RRE gg,ﬁ@&ﬁ&ﬁ@%%ﬁ%g@ﬁ 'hnd WO 03/080580

23Ty @1 PRflonaltiy wbshtatﬁddamerazmﬂkw rgligad of h¢rb®pln¢razlhé -yl radical in the

gLoBiabh BEthBQURbNRe m@.e“yghe conmpounds di sclosed in WO
05/ 113539 carry an am nonet hyl or am noethyl radical

in the 8-position of the quinoline noiety. However
F%P@“P%Ur@ﬁldl'ﬁc'oéﬁd BhY8 PRy Thssd ceay aﬁ%”%ﬁ%t'%‘?ﬂ)@%@g” 1-yl
reaidahor gyinglidiaf1tyl madigal frothe 8tpusition T Gher edreinemadetyl whi ch
show high selectivity to this receptor. In particular

20 d I ff ty t ,
H0E emp S e dnckned ranCoR R oo e anaun e cs cappasiny
radirehini the Srpesitipn of e avinolineamoldty. r ecept or, and
dopam nergic receptors , such as D2- recept or,
Qg\glgver {P\ %Vigl ﬁlhgﬁ oﬁ%oq@ﬁee%?kgeﬁﬁ‘gl c%ng)ggﬁ?seﬁé\ﬁr?if‘?g affinity for
H@ %HE@ [RCaPoR b RISR SBew hfgéfﬁe@@t"('té){ctﬂ%%tf%eﬁtor In particular the
pahpsindatshould bbivé loer afirtify thy:pmneeguswetzeptefsf sudh af oi-adrenergic
%c@ﬁt%?'ﬂ‘starﬁﬁ%?é&?}t&s %K%éqlﬁb?ock y #it%é‘?ﬁ iRer8ic r@&eptors , such

S Darrenir g oas to i O (e eoneiarabic’ ige Afieets associated with
d\odw@ti@re@fstheﬁe eoerinnsi swdhas mfstuf@lﬁwmﬂenﬁiep rre&@atﬁchmu@%

psteAwdtioh @ tHetartiRgperieh 8iok aflsct of plaksitl tef22680! dWxazd¥in and

F:%E{(%‘PXF (‘rﬁg} 9@43 a[}?%;ﬁgfggtto H}eso‘?%&gﬁe 8fst'ﬂ§r& %%re%gtig Fgc BtO{f weight

I nsoni
Qﬁ‘ﬂoﬁqgﬁﬁon @fOVé‘fr'l'éRﬁérqr peteatiationtaf Ce”t{s"ﬂ gRPressHit Sfl&étqsﬁoc'ated to the
Bloekeatei of the( Ig atemeptor, ron estyapyyareidelimastdnagnt disosder Lsylch as dystonia,

?%ﬂi‘tﬂﬁgﬁ a4 ggké‘tﬁéla:"t?rﬁ)@éyéﬂﬁgélg%r N ﬁtfr))meaérsé?fa'o@ﬁﬁéjeffects

or.
b e el SR IS Y oo TGS iy S
dyshingtionfrf inales)y assavibtediodbe blockadef afithe RerdseptDd
receptor, thus allow ng the treatnment of disorders

rt%éﬂ ét%f K& pr gé ef‘fhtvg t|(91yto tr"c?\/ pJu%% Wh?ch a%g an% affinity
e A e 28 iF )

9@%§¢I¢@|V|téfo¢j thegd w@(pqugqr r{hu%ﬂalw t,hgttre@tm%pt @Bglgorders related to
bi affectdd @Bhthé BtYTs rgeadomet abol i ¢ stability, or a
decreased inhibition of the mtochondri al

espi i on.
Ji’he cl)ragct)dn%rs] shg\i?d 28?8%%1/89/% %%gg pﬁaﬂa%g%&%g(&g g 3e59 asgood brain
plasma ratio, a good bioavailability, good metabolic stability, or a decreased inhibition
of the mitochondrial respiration.
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SUMVARY OF THE I NVENTION It has now been found that
t he qui noline conpounds of the fornmula (1) as defined

w®20venei2se t heir physiologically tol erated aci BCT/EP2008/060335

addition salts and the N-oxidgs thereof exhibit to a
surprising and unexpected degree, selective binding to
the 5-HT6 receptor. Therefore, the present invention
PEMMARSOF HHE INYENDEPYounds of formula (1) R (Ro)n N 2 3
() (RA)m4 X-Ar 10 wherein Risarmuﬂyoftm

g%g}#ﬂﬁ b%eﬁfo%g éM)[ the @J ﬁﬁllne comgouné&f the olrj’mﬁ% I%@o%ﬂned

a%neWthemﬂhy?'a@g@aW to'%@“?@ agl @Hﬁ?'ﬁoﬁ}\ﬁ@lﬁs ad‘dst? ,Ngo>@deslther@of
exhildt toB $8pristhdPara imexbedted degrge Oseldctiv@ bioding;to th€ 5-H3's receptor.
ﬂ%‘r@oﬁe %é Bre’éerbﬁh\%ﬂmtlgm ré"ategtcpﬁe%om{)g@nd\é dfSorkfd)y with

being 0, 1, 3; provid
a+b|sl 2, 3pr 4, x+y|s% 2, 3or 4anda+b+x+yis3, 4, 5, 6 or

7: Qis Nor cH RER)s hydrogen, Cl-06-alkyl

C1- C6- hy INKyl, Cl- C6- hal oal kyl, Cl-C6- 25
al koxy- , Cl-C6- hal oal koxy Cl- &4- al kyl
C3- CB- ¢y C3- C6- hal ocyc(lpal kyl ,

C3- 06- CyBal kYK, CL- C4- al kyl , aryl - C1- C4-al kyl ,

het a(l&T) Cl- C4- &l gl ar C3- C6- al kenyl , C3- C6- hal oal kenyl ,
fornyl, Cl-C4-alkyl carbonyl, Cl-C4-al koxycarbonyl,
phenoxycarbonyl or benzyloxycarbonyl, where the
pheeyl rings in the last two nentioned 30 noieties
RIr € idnsubistyi dfihedrmnlacarry 1, 2 or 3 substituents,

sel ected from hal ogen, Cl-C4-al kyl or Cl-C4-hal oal kyl,
in particular hydrogen, Cj-C6-alkyl,

C1- C6- hydr oxyal (&) ~_Cl- 8- hal oal kyl,
Cl- C6- al koxy- C1- C4- & A
C1- - hal oal koxyREL-IGA- al ky! Q—* (R)

wherein * indicates the binding site to the quinolinyl radical;
A is (CH2)a with a being 0, 1, 2 or 3;
B is (CHz)» with b being 0, 1, 2 or 3;
X' is (CH2)x with x being 0, 1, 2 or 3;
)y

Y is (CH>), with y being 0, 1, 2 or 3;
providedthata+bis1,2,30r4,x+yis1,2,3ordanda+b+x+yis 3,
4,5,60r7;

Q isNorCH;

R' is hydrogen, C-Ce-alkyl, C1-Ce-hydroxyalkyl, C1-Ce-haloalkyl, C4-Cs-
alkoxy-C1-Cs-alkyl, C4-Ce-haloalkoxy-C1-Cs-alkyl, Cs-Cs-cycloalkyl,
Cs-Cs-halocycloalkyl, Cs-Cs-cycloalkyl-C4-Cs-alkyl, aryl-C1-Cy-alkyl,
hetaryl-C+-Cs-alkyl, Cs-Cs-alkenyl, Cs-Cs-haloalkenyl, formyl,
C1-Cy-alkylcarbonyl, C+1-Cs-alkoxycarbonyl, 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, C4-Cs-alkyl or C4-Cs-haloalkyl,
in particular hydrogen, C1-Ce-alkyl, C4-Cs-hydroxyalkyl, C1-Cs-
haloalkyl, C1-Cs-alkoxy-C1-Cy-alkyl, C1-Ce-haloalkoxy-C1-Cs-alkyl,
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WD 2009/ 019286 PCT/ EP2008/ 060335 4 C3- C6- Cyd oal kyl ,
C3- C6- hal ocycl oal kyl , C3-C6-Cyd oal kyl - C1- C4- al kyl

w@eoboR8CA- al kyl , hetaryl - Cl- C4-al kyl, C3- C6- e REPR0D§/060335

C3- C6- hal oal kenyl, fornyl, Ci-C4-alkyl carbonyl or
Cl- C4- al koxygarbonyl ; i s hydroge 1-CA- gl kyl _or
C1- Ca- hal oal Gyprotisaia G G BER, Co oty i ic.ratiy,
Cl- C4- hal oal ¥ytCGi-Cpalky, letaryl-Gr-Cz-alkyl, iCs-Ca;alkenygl C2-CefRgloalkenyl,
ibf pg esen;( , foAnyle (8z-akiizarbeny| Gic%alaadowdd;wdny@nd

ound to 5 i . 2, one
radical R4, %gﬁ&@rrﬁg%(% %%ﬁq%ﬁgk 21%&%'&%@{’ omof X or Y
adj acent Rt o is h¥drrpen.dgerr-alkd Ry Cr-budelvelkyli t h R1L may
al so be pineal0, 1622C5- al kyl ene, which may carry 1 or 2
radi cal sqR6;is@f 1 otb; P is 2, two radicals R4, which are
bound to_adj.acent .carbaon atons .o of Y tqget her ma
1 50" be Rl ndbimepsntcs GirgsARar Cihr-oAIoRly HrHgng © Xghdior .
or 2 radical®,R6; R5 if present, is Cl-C4-al kyl or
g{ g h|a|k0|a| iKy Is BOER, pdnradits RA, @hidh & bdsind t&R8 chfbon atom of X or

- -al kyl, - - . - - ) 1 .

1 G 1, Gy RN 3 BB gy g e
20 Ra, Rb arer-tnakyenrievichymarraiey Lar 2radicahB ‘§roup
consi sting af p isa?,dgemdicdly RCIHZh aralbloyhd to adjacent carbon atoms of
Cl- CA- hal oal ¥y} v tédetitedt e, Al MAdtR* Which 1
C(O Raa, C( 03 @Fl{c a% %n@é}kﬂlg%g%&b% vz\hlt%ra(eaﬁ)n&%xéa IiCs may carry
hydr ogen, CI1%CA@8IRYIY" C1- C4- hal oal kyl , Cl- C4-al koxy
or Cl1- C4AR® half prgiskix g, C1elbvep R oREe-CaRBIpalklyleand bound to A and/or B;
i ndependrat | iy cs43,2mtye € LC.0MBI64M8/1,9T QOPaIROFSIr T L QchBdalkoxy;
@ydrgg)eq p9d Cl-C4-alkyl; Xis CH2, (O, S, S(O or

(O2;’whiCch is located in the 3- or 4-position of the
Bui n§1% Ae2PTdg; Ar is a radical Arl, Ar2-Ar3 or
Rr,eRPGrAirdie pavndy selbetdd frAm2hagebuprédnaistingeasfdtalag@en, CN, Cq-Cy-

| ndeaﬁ\yl,dﬁ-bL-Mal%sﬂms:tfﬁ-é4-fark999{,td1§t:49#a@a@< NG{PRNB(GfNR<R and

aryl ar hetaryl erein aryl or hetaryl noieties my

be UH%&C&I’. ituted or may carry 1, 2, 3 substituents R,

wher ehereRxR¥ és Ihiedreggem C1-Ontalko-Caiha@elkyl, IG5t Ca-alkoxy or C+-Ca-

Cl- QRalbak®@! kyd . Cl- C6- hydr oxyal kyl ,

8%: fﬁg%’%gag%( E@%E}%&d—e@g{f%§%§%ﬁ%—tgé5§$L%;qopsisting of hydrogen and

C3- Cerhakb¥ycl oal kyl, Cl- C6- al koxy,

K1- G8-CHdCy &, B)yor SIOYLavhich is located in the 3- or 4-position of the
quinoline ring;

Ar is a radical Ar', Ar2-Ar® or Ar-O-Ar3, wherein Ar', Ar?2 and Ar3 are each
independently selected from the group consisting of aryl or hetaryl wherein aryl or
hetaryl moieties may be unsubstituted or may carry 1, 2, 3 substituents Rx,
wherein
Rx is halogen, CN, NO,, C-Ce-alkyl, C1-Cs-haloalkyl, C1-Cs-hydroxyalkyl,

C1-Cs-alkoxy-C+-Cs-alkyl, Co-Cs-alkenyl, C,-Cs-haloalkenyl, Cs-Ce-cyclo-
alkyl, Cs-Cs-halocycloalkyl, C1-Cs-alkoxy, C1-Ce-hydroxyalkoxy, C1-Cs-
alkoxy-C1-Cs-alkoxy, C4-Ce-haloalkoxy, C+-Cs-alkylthio, C1-Ce-haloalkylthio,
C1-Cs-alkylsulfinyl, C4-Cs-haloalkylsulfinyl, C4-Cs-alkylsulfonyl, C4-Cs-
haloalkylsulfonyl, C1-Ces-alkylcarbonyl, C1-Ce-haloalkylcarbonyl, C1-Ce-
alkylcarbonylamino, C+-Ces-haloalkylcarbonylamino, carboxy, NH-C(O)-
NR*1R*2, NRx'R*2, NRx'R*2-C4-Cs-alkylene, O-NR*'R*2, wherein R*! and R*?
in the last 4 mentioned radicals are independently of each other hydrogen,
C1-Ce-alkyl, C4-Cs-haloalkyl or C4-Cs-alkoxy or R*' and R*? in the last 4
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al koxy- C1- C4- al koxy, C1-C6-hal oal koxy,
Cl- C6- al kyl t hi o, C1-C6- hal oal kyl t hi o,

w@i00001abkyl sul fi nyl, Cl-C6-hal oal kyl sul fi nyl , PCT/EP2008/060335

C1- C6- al kyl sul fonyl Cl1- C6- hgl oal kyl sul fonyl

C1- C6- al k | car | car

L 002l e gahontlae Gl 1L 591 SYSSL S8 31 Rouna s
car boxy, N—n@@@prmsm@w(lzetemmlmgan N- bound 7-, 8-, 9- or 10-
NRXI RX2- fadmBereall katliite hRiIBl B Ahiohiee @hsutsttlitenst vitiéh carry

0 e 1 85 abomsabiaoed tadieal & 818y peceendpally olo.

each ot her”’ g@m C%/
C1- C6- al 363( y@}ky Gnfee-akoxy an ‘ﬁ'éerﬁ'ﬁgt ragicgg R*, which are bound
2009/ 01912>8ﬁjd%€fh't’ EPRA0SO 06 @3B Ab may forend sameded adircatusated 5- or

t oget herg Y‘Aérﬁbéré@cé?b&éﬁ@@@r F?’ét%b%% ﬁh&%r%rb@é&%a@ car@ a

or 7 nmen R saturat’ed heterocycle or an N-boun
8-, 9- of T@ menber ed, saturated heterobicycle mhlch
are unsubstltuted or whi ch carry 1, 2, 3 or 4

siedpaicodgied||p €dl&rd tddr s dditlof-saltk ¥hd tHelN-G4dbatieaddty| |
Cl-&4 5 hydroxyal kyl and Cl-C4-al koxy and wherein 2

radi cal s Rx, which are bound to adjacent carbon atomns
bpe Rresﬁ’éty”‘f%\t'ﬁﬁ‘ alsg s¢lateatea pB?rmLﬁ@HFQﬂI geragositiongyhich comprises at

Bastorzeyudrdlicacbhopyaid o ties fdmatiler() andlor at leastgpnewhiysiblogically
{o‘iﬁ?gﬂeﬁ yao‘aﬁ Fﬁéaﬁ‘of(l PLH S at @ést&%l@%%d%%f?l QUREL SBbrbYriate
E ﬁ@at qh ﬁ [ %ﬂ;{talcon 3 ItcSr ie grgﬁ r uﬁ] gs nces.

o1V PHE' DPYUSER F?R}% FicaNies AW/ rauxiiay sugsy
phar maceuti cal conposition which conprises at | east
TRE pldbmahvaron QPR rRIateE totthe ub® bl Stainéllrﬁe 0Qhd 8f the formula

L)e%?ot/or%gf ,&g% W%% %tg!j Ia}éid atdgltigﬁ %%I‘tes hglceiog?ﬁ? ﬁét I(\%’\#t one
BrydsRfi(at fer rnsparing H'é@rmwwoahwmsa@ncwtwa y tOgether with at
masepteaiiysiotgicalleasceptatileorardenar ausliary substbraoeces.  The
present invention further relates to the use of a

I d of . the fo
fe EPBPOIGIOE Y I Aot ivEGionct-& BaaHPPlne Smiungn gl bgformua

é\hth\/smhyaolog@alblttoemed Beidaddidomsalts| of (1).ftbe NopXégesrafily and the
d@is@mp kSl@atetiRPEd diticPsalts ItHdr@csf;aJa feYselcRG@S H8IT, Wedeptor
an

.ar he RO RINR P RGL Eal  AREEPABRLRCEANY Lot as o

N‘W@ﬁﬁ‘iea in particularier the f‘rﬁéim% otRYEaFS thet qultfé' PRIV PHA System,
adgictioheligeages ot aigisitylds)thésel disaterd aadidtbeaskl aredikelg & tespond to
ﬁ’ﬁ‘l éroin tgh@ HY; Rl ch‘)? Ji@dnd6! '}hé?*%ré {48 pr or ﬂn%rqgfn“aq’éd é/rowdes a
trff’é' |t on saﬁs mé are. sel ect
t&‘??gf‘% IS9ETers AAYEMaten 5 LY %S’rm"i“ﬁ@””g an
pﬁf@ztlwamlonmeﬁtaut t@asfam@ gearouod bfamleyorsrwla Hbared/ersat deast one

Y tolératdaddid &aditdh daftfof {ihend/beatidanbn®N-oxide of (1) to a
%ijg& elqged%e'tegg central nervous system addiction

eases or obesity, as these disorders and di seases
are likely to respond to influencing by 5-HT6
m@: eptation digamrtdes {ohibe af@oiethé Bempo@sindf thenpresdrition irdlestion as a

ﬁ'aﬁi]%ﬁt th aﬂ:ﬁémda %Qalcérﬁgﬁtfbrntﬂe HesRr IR 6P h{éd@m%raer as
gng admnistering an 30 effective
a%ﬂ efﬁ'”ﬁ? e conpound of the formula (1)
and/ or at | east one physi ologically tolerated acid
BeetipmestRIATION of 1HE IRDENTGGN at | east one N-oxi de of

(') to a subject in need thereof.

The diseases which are susceptible to treatment with a compound of the present
invention include, e.g., disorders and diseases of the central nervous system, in
particular cognitive dysfunctions, such as a deficit in memory, cognition and learning, in
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The invention also relates to the use of the conpounds
of the presention invention as a 35 nedicanent, in

w@a20oviocabar a nedi canent for the treatnent of BCTEP100&060335

di sorder as defined herein aed in the clains.

DETAI LED DESCRI P NVENTI ON .40 The. di se
RO A A TS TaeANeAYe- 1013 HO BOSIIE TR ognd mild

@MItWﬁe@ewtmentnmlp@ deflmicdlwéer/fypgractl\dandr@m (ARHID),

pérs 8a5i85diodrdeiRes ebids! sthizBetiréAdSinasicaMr cbgnitieaddficitdeRited with

g&%pﬁ Fe\ﬁ?a %Yf%ét'\'/@% éo?(ﬂa%s s&éﬁcwe}ég%sﬁg\f b@g%ty A TBE K

F‘@W@Z@é@?’@@@ @5’“06 obg}ofqr@mogier%lg%bqsal?%r ingpn'fdisease and
ébilepey, mepfained sieep sisprdegetinadlditedisttidgmces viethe ircadien erythm),

ljﬁ‘il SRR | Yeh 'alg'\l%ﬁ!t)tre%rbtnd RAIHED C@n ggf‘,tkgﬂgtfsagtlnnall disorders such
P AN EShe e e aeigh W e RGN, Son as

emh@s spival adbeaciragma endhead injuries, stichias dyliogephalus, drug addiction
and esdditye di sorders such as depression, anxiety and
obsessive 5 conpul sive disorders, notion or nntor

di sorders such as Parkinson's disease and epile

firgrding &o theipeptien. £bleget e Gamavar 9fthgi %@%W@'&O”@fe a
tieol(tiercvatgtioand phiyt lyeheral foevdariy hdvisg trensanisgecheationed at the

3&9&95' ﬁyﬁ&gg@éﬂy'tg‘e@ated:g& %H(‘ﬂtl&a if & ﬁtﬁnsﬂl'o& le of (1) or a

a'@éﬁiﬁ%@ﬁ(ﬂawd@d %@Wé‘?%ﬂf '%a%i%ﬁeamgrtﬁﬁ above
gphtieneddndieaiions tFravided thedcconmmundspiihe égmutaudrof agiven
bortiEen Ry Wkist M diferastdipatial Gfranddmamed, febe&niple if they possess

@‘?é: 8 rqbt%gcetnf)erg BFaéty%?éW 88|y8l,ﬂ)tstl u‘te ﬁr]qgrgf' d88t§r8 %89(25 %¥' as

'ﬁ‘@re@ét@ém‘erﬁ d? igalse F{Oﬁ'bﬁdﬁ? luﬁ% eﬂ?ﬂi'oﬁ’t%t'ﬁ lnﬁﬁté'r%'ﬁ‘tﬁaétﬁé@r
gdcethtes, diasiestometicphiyisiresl agl taatbngrit alidu@s goretatatidy, however, the
?e@gé&lv@rés§é“t|tallypf>u@|e)nanlﬂﬂné}"s odféé?!@rgefne@ z)noot'éul%rrqe'ﬁs of th

RN SR B bl b e o e S SR NS idest ot o .

Provi ded t he conpounds of the for mJI a (1) of a given
rtm%mgétpio@abmw us¥ pﬁys@l@g.danfyft@é@ﬂéd S tdf e compounds of the

ron n@‘l‘%‘?@ n@%})teﬁl‘a%g Sée’ﬁﬂ&% ?alfs Ws@%@%ﬁﬁsﬁtol&&gd %Eldgoéﬁamples

Bfo'ﬂﬁéb'e@Py%lg'Og'él?'fyft@%@ﬁ?d P@@‘f‘@r?é‘ﬂénorg@n'? gcn§$ a3 ygeaghiaris acid,
hydrolsreménaaid, | phisephatic racikit sulisic acid, faCh-atkylsalforiddacids, such as

ﬁ%ﬁ%ﬁ@élﬁ\%ﬂlcddcﬁﬁ%ﬁfn%fé%ﬁﬁ&lgh&&é‘ %éh QQGeﬁz%lt‘\%QuWnicCamd and

ecC
Bl TR Ao, Busl i it Al St e pERSRLE ity tatarc acid
a@tglp@neiranddfentzue acidoPiwn ntilizable dcistsrane degdriped idf artschfitte der
ARRieimiti@fdrschang [Avahbs ih dN:g»éséi@rah] Vbluhi® 10, k8yéss®24 ff.,

Bﬁﬁ%uggﬁvé %ﬁuﬁﬁsﬁgéﬁéﬁtﬁzﬁ aﬁ_!t tolerated salts of the

conpounds , especially acid

addition salts with physiologically tol erated acids.

Eislikplvese postibkLtb tiabINeoxidessif theogina@dungds bbiherfatads (1), if those

6rﬁe6un‘as %Bﬁitahné)f)zg@@hlﬁogﬁ\ %n@@@cfhé{éjfh@%mo%%h Gt b’fjt’he quinoline
robromc acid, phosphoric acid, furic acid

%yﬁ%ﬂ al kyl sul foni ¢ acids, such as nethanesulfonlc

acid, aromatic sulfonic aC|ds such as benzenesul fonic

Ak Gorﬂﬁ&nd%@f tlférb?&*,{:lrﬂ Qﬂbﬁtlcﬁlﬁdaﬁ alsX5¢é iRlicksbelled BRINRboration of
36t TR ARl ok BEAC L PSR 38 Ay i o, o

her uti
grpqgord@gc'l}hedggprp@fap@} olatpgast pre fagiionucleide 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 labelling 5-HT6
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Arzneimttel forschung [ Advances in drug research],
Vol une 10, pages 224 ff., Birkhauser Verlag, Basel

w@eaBtasd gart, 1966. It is |ikew se possi bl e POI/EB®08/060335

N- oxi des of the conpounds of ¥he formula (1), if those

scontlna bas i.trogen ato such as. .
et A TEn BRI Em SeiaS B S HIPIr R ots LRI I ricuar i
Bumpisy Rgdiotebeti gcempeat s of igariesant inyantionl aso bigeused for diagnostic
Wﬁ iy efieklieekppyssirChe BAHBS ieBptofs iatmdner@sls, iaparticular for

h

@gﬁg%gégigéHg%i%@J-SH 11C 13N, 150, 18F 75Br,

1251 40 and/or 1311. The
i ncorporation of at |east one radionucl eide can be
Baticelsecbydisitatsdd ratiiol aedllbd dsmpoundsruf dhiepareadnt yention relate to

frRdL @&Hgbdﬂo‘é‘%ﬁ theefoﬂnuIQY v?rﬁéH |98Mdé at I\é‘&t%(?mg%%%ﬁ%%uttmg
[%(ag]lctngllglgl g Sélch P%r@jqﬁﬂ 1%[' P]r 18|I: |pr?§ﬁ§%gg% ven%g% se?ected from
BCRNEPX0 G itsis preferred er@ém'mestsm tadidabalied gamppinds of the
bl@@htﬂl&/éﬁfloﬁahﬁﬁoéeﬁmfé?rﬁ R! IS ORBIRY Sr Al B 'FREIBstitUtEd phenyl.
hgdlogpgﬁaé?jsconﬁﬁglhgé %ﬁg ?e%egp HP&H.%ES\NF%Eh Fn%dB ?%?Ett one positron

?mgmﬂeraéb@ﬁlﬂ'@g'gPn@retpﬁg'CBLaWHs‘PfHHva‘ﬁH%bqllWQ@QW%OSW%manQ of
her3-HT 6 reaeptad functio@dinasit ineansnefgionitroofentidstorbtoaiography (PET).

PRELS MR un@é@%ddlé‘@ﬁgrﬁc&{lrlf REkP kcﬁkﬂ?é nggn&ggﬂﬁéﬁ?ﬁ@oﬂfssue

th t t
eI o1 T8 RIS RaTAInRals: In AEdeias i GRRLPE T aging of the
brairt by mgany ofch o (RE Tesaebesprrformed eChby 23alogy Bthe metigrls

HesdpBéd irowloaroos/os3damnucl ei de sel ected from 11C and
18F. Particular preferred enbodi ments of radiol abell ed

conmpounds of the 10 present invention are those,

WA PrgIRRIcOIties entiopedh i theabaye dafinitiops ofthervatiaklagiare - like the

tealnremalogen Radileatiedo e fordradipdwat tistingt of the ipdigdeadtgroup members.
Flrétflk ec V\’ﬂbl&‘@te W‘P%éé‘ﬂecaéé tH SRR USRS ok Eé’rﬁon toms in the

ting ralonuc el are particularly useful
gﬁﬁ’@pi abel | i ng and di agnostic inmaging of the 5- HT6
receptor functionality by nmeans of positron em ssion

TeéRgmapapgéiEHEhotes TS CREMOBHNES bRIndindl dhfdrine or iodine, in
?gﬁ Eulg%ﬁ J c%%‘o“?%glort)&hmlﬁge di agnosti c imagi ng of

HT6 receptors in mammals,
in particular for d| agnostic imaging of the brain by
MeatesmdT:-Re-hlkyPRE usat hbreirpard iartiedlkg.ngoieting al CiCGagydtaxyalkyl,

ehe aRbReds. m%ﬂﬁF lt%dalmh\éoc%@e éﬁﬁ.ﬁﬁ cles mygaﬂw

t éj b |

Gacr: Mé@w & Ereldiehbondamirg ﬁ$%388ﬂﬂﬁ'cga?4r%'é¥'|%' CrCe-

alisylres hptaryHCheivdlihl dendtess ini eagh cese a lstraighidéhai ordiragehed@iky!

GRUP BBGing froRe1 Y @EarsoBtoki®, bf&érﬁ@lﬁlel&o UrtafREat6As Extdiles of

?r‘? ’Z’llﬁ/lb rglrlppglquﬁéta@f etleIsR %popg Q%Eprjog}éltﬁﬁutg 5%“?3” J(p%utl){l tert-

bHyloPEMHY, 6?“@%6*?%‘ 2imgpth D@Jt)ﬂafﬁﬂ%fw“aﬁwf?a&*mﬁ@}"propw

¢elttofprogy| drexbly O/t diethyipeodye rR-diGkbtgprap iyl -mets/ipened

Q‘?ﬁ& @’ﬁ}q 3-Fhel é'i"nltyjfyd mgﬁ’iyﬁ)teh 19-dimethy! ut I 1,2-dimethylbutyl,
8/ '%a% %ﬂhy&%ﬂfi%@ug}émﬁil A it butyl, 1-ethylbutyl,

Z;_Bir(w)uaﬂ kyﬂ,gttrlmgﬂwlpropyl 1,2,2-trimethylpropyl, 1-ethyl-1-methylpropyl and

1-ethyl-2-methylpropyl.

The term "C4-Cs-haloalkyl" as used herein and in the haloalkyl moieties of
C1.Ce-haloalkylthio, C1-Ce-haloalkylsulfinyl, C1-Ce-haloalkylsulfonyl, Ci-Ce-haloalkyl-
carbonyl, C4-Ce-haloalkylcarbonylamino denotes in each case a straight-chain or
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Cl- C6- al kyl car bonyl, C1-C6-al kyl car bonyl am no,
C3- C6-cycl oal kyl -C1-C4-al kyl, aryl-d-C4 30 al kyl or

wedoanyd28Cl - Ca- al kyl denotes in each case a  PCT/EP2008/060335

strai ght-chain or branched al gyl group having from 1

é;%&?&é:dzépﬁgro%& ag{[nrgﬁ 4 ef B éqbgn ﬁgqrﬂ | reg(%)lﬁwae hydrogen atoms of
isogroply Bre pasiiallyros patally rﬁplang/wnh Qal@g@ryjatorrjss Breferrga haloalkyl
h@ldties Bt 38lecteRéniIC,-A=ramddmyl, RisbydiallyZoremetrBy Fobt @)-Co-haloalkyl,
%udﬁeéshéﬂ &q%é{hxéf)ho%nc%&ﬁ%/lh%krﬁg%ﬂ%gth l, tﬂ] rﬁéﬁ&%‘ G{y? ﬁ’lxbromethyl

Q'IIWPHVFWIEMWWO”@@ 3@ rﬁfﬂ'%@’ﬁ?@b" d@he{?QfWW
dnlomtitfiybroerettyl, 1-dhidrodingie tl Hydrbethyl, 1- flmoﬁemyhﬁtfhry)rdatHWI
2 ZSUlﬂ]o%‘étwl ?E@&hﬂucﬁo@thﬂ' Sef BB@ @%é(r{)eth l, 2- chIoro 2,2- drfluoroethyl

2 2B oT e e bt 2 2 e piloroetnf 5 IRhEL

propyl, 1 -ethyl- 1 -nethyl propyl and
1h@tdﬂm| 'C2-OrRIKYENePES B3 d hetBin TaAofes arstrafght-Efaif at Brahkhdd bivalent

@)ﬁ % (ﬂ@) rﬁ(‘hgﬁ‘&% h rﬂ%%*&&b%ﬁ a{t)&h%(yex#ﬁm Et ﬁc?L?drrﬁ)J methylene,
E1-298 Oa-RPPadVh drpihyiene G oAy 11 ey
0:12 pE6pdraliybh,, xprapanmylnyjsarmpmwdmrrbtoatannryearqulﬂamreyra

$t3ftﬁlt 1°h£’r1'b[]ta%| M@@&ng%%u%%@m@ rQrGQ?f%QrC§C4

Sanshed o oo et SeSgh i e o MBving from
h&e ¢ icatbop agams, sxainples irgidingemethylehe hh2-efwienat ddepropandiyl and
Puefuesriopg hal oal kyl noieties are selected from

C, - C4-hal oal kyl, especially preferred from

C -C2-hal oal kyl, ~such as chloronmethyl, bronmoneth
dhe tardr GmSetalkoxy 1as ussd derrir eRg In the plkoxy Feietigs of Gr-Ce-alkoxy-Ci-
Gi-blkyiatedotishiy Bacht cdskuostangHtlehibin oc bfamcbéd alkoxayngdbiyy having from 1

& @E%rBBrQHOH%r BF&?&BM&/ 1 to Qma%cﬁ’rddtﬁln’s' %)%Wﬁ;l%y&f an alkoxy group are

@e 0¥y Q‘Pﬂ(y p- propé)xgcig%s prc{é)&%é\t-wﬁoxy Etbu¥yléxy iso-butyloxy,
Erighutyloxy, Dewlroasreﬂhmlethy@ub/mxwZrnzeiwlbm}rl@e'r Byhethylbutyloxy, 2,2-di-
RretHYR6 8 1oky 2 t-@tHyl piersyRad Niydxyloxd, R didfhdtayiBrodyibky arelimsthyl-
FPYR DR 2 AEIATLRUHL ARG Eyponn
X% aﬂg‘#rmeéwﬁmtr s H)ﬂamf@ﬁ@d'bﬂtyrﬁweh? dirgetRyRuyipKy o rdjnethyl-
bk’ityllong Z 3-dimethyitmutyloya Blsedimetrottaityl@xya hqattedb utyiatyy Biettgylbutyloxy,

ﬁﬁln?e'?r%ﬁlpro% )ﬁtl By g'?rﬂgegg)a]%rgnp)ﬁ&@aﬁ‘@tWI-)l mé‘th%pﬁﬁ)?%k)‘?ﬁﬁd

geg‘ybgdﬂegﬁgp'))ép O)iy 3 propandi yl, 1,1-but and| yI
1,2-butandiyl, 1,3-butandiyl, 1,4-butandiyl,
2hStdpmat: @ﬁ‘-@séﬁbloa&oiy tﬁé&%@@‘ﬂrbb@rn arldp the hﬁlbalkbky’lrﬂ@ktréé of@-Ce-

gaosrw 08, a7 AP NPLSIT e N R RoHA B B RIEL RO group

B \Wes frora ) @& th@Pmér ‘H@erﬁ@tth‘? hedregenmatomstohihisgroup are
parBalpyr @patally uelplmedi with hétogah atetiisy in paFiieuldreluotine atoms. Preferred
héroalﬁ:&( K85 mé\ﬁdé‘é?@h tPr%fo%lk@x r|‘r§j ér'ﬂ L&QﬁC%k@Moalkoxy such as

? I
BSpcme ey s raresRpd ekt oty il o GeEhov
R2uiffupréatioonx12,2tbtrifueraethoxy, &t eharo-2gitust eatladilyy 2-thipto-2,2-difluoro-
6B 2, Rfi hdro-2EX RFhSS, 2R @ﬁrcﬁlbkﬁéﬁbxg I semfafRbethoxy and the like.
met hoxy, ethoxy, n-propoxy, iso-propoxy, n-butyloxy,
2-butyl oxy, iso-butyloxy, tert-butyloxy, pentyloxy,
Ih‘?r{ﬁ”ﬁy pbﬁﬁ';hb’%@ii}’a”zd n*étamatﬂh‘f'?'l‘%ﬁw b@nﬁ'ﬁf%)\% Gf%deW ing from
2 t@6 tispevimliyhy kg4 oarpboatomsl(=-@tQuthydpsxgypiklyl) ,0x particular 1 to 3 carbon
hexyl oxy, 1, 1-d inethyl propyl oxy, 1, 2-dinethyl



10

15

20

25

30

35

40

25 propyl oxy, 1-nethyl pentyloyx, 2-m ethyl pentyl oxy,
3-m et hyl pentyl oxy, 4-nethyl pentyl- oxy,

wd 2dodisred hyl but yl oyx, 1, 2-di net hyl butyl oxy, PCT/EP2008/060335

1, 3-di net hyl butyl oxy, 2, 2-di nmgt hyl - butyl oxy, 2,3-d

t hyl | .3-di net hyl tyl - et hyl
é@%ﬂ%?%@ﬁ%fﬁ'gwfiw%? Bitq ot Yyrike AT B Alasey by 2
hydroxy groupnsech gk ir opydroxyethyl oedydroxypraetlhy | pr opyl oxy
and 1 -ethyl-2-m ethyl propyloxy. 30 The term

TIQ? te% EaCO%II&)Q?-XIé C’J‘sa“ll&?ﬁgag?rgﬁhr moﬂ tﬂa%l:h%gfllall ﬂroup having
fﬂ%’ﬁd‘tt@s“ ‘iaﬁ %%tﬁméa‘%erﬁ'ns‘tr\eaqf&?ﬂ hydhegen %?méisarﬁeﬁ‘éﬂd ﬁy a

el-Kexikogy gropp, fuehiasdn frretioxgmethyb etrexipraathgl, propoxywhethgi n
| hethySERgen- é’f’ﬁ@&@th?f 2l RétRoB/eMP 284 tRoxyREY, 'Z%Jet}‘noﬁfpropyl

R ﬁfr@pﬁt{% e T L

i nclude C, - 4- haI oal koxy, in particular
The f2mf"CUs 0l dakoXy-C3aGRIIGE is b kttgigpn@iaitsibranched alkyl group

géxf.%gﬂﬁ&ﬂ qeth qo&bo%été&g L{gl é)rgﬂtc!?w%)(&f 'thelh)fd r(yg% Oa%rng ?%yreplaced by a

uoroetho
§1§&@3P?WP¥M%$H@thoxy 2- chl or o- 2- quoroethoxy
2-chl oro-2, 2-di fl uoro- ethoxy,

?h@%rﬁﬁhb?t‘gi 1b&IKGA "§§ Ué@&yhergm 2ndin fh'eQ;%lBélQﬁthétYes of

h
P X%i%ﬁanﬁ*? SotplErgaol AnSH R srechsanea
eyqlgallp@at@updlh@l\han@gffrpm fo 6 & Bomesyyebiaalchglonropy, ayclobutyl,
dpeitydbigdBydchell 2Ry Rldled| thay b8 upgubstittdPsr day carry

0 / 0335 9 atons
2 é %38 eﬂg&l?rgﬁ?gélg mﬁergﬂéo'ﬁppa%c ‘he hydrogen
atons is replaced by a hydroxy group, such as in
Phd im0 Cy-Elsdplocoel oBkyn'yakr usedpreogiy bind Thtbe thaloeycloalkyl moieties of

c%—s @éroe_l,& I?(y‘l €, c%wl §doted e% Rlh&d gxeycl&an.ehéhcqrad.cal having

Eia g, sHReSp Ry &w@a@ﬁy'af@&oeﬂy?%@ﬁ%@éﬁxy'
nger@m @Iez{s@oaea Rydroger wdisal, §tﬂ:ﬁ as3, idroripetydmogneadiodls are
%pha@&d 59 hBgen, Ah RAXYIEEAIYIne. EXaniédpsies hfluorocyclopropyl,

fl%ggzéf()%rlag l gd‘@%&%ﬁ&%%%@ﬁ ﬁu&é&&ﬁfﬁb{}? quor:))ﬁyclobutyl
g,Zéatlmwp@By yI 31ft9|oméclp t 3,3- dlﬂuorocyclobuty 1 3 d| uorocyclobutyl

8tC, - C6- hal oal koxy- C, - C4- al kyI is a straight-chain or
branched al kyl group having from1 to 4 carbon atons,

e f the h ogen atQ Iac
e lmcobaelkony" g5 B FFRR i ek kDR PG e o
alseny! hed eivhCad-alkenylrienotes|in adkytasewi single onsgsfturatesl hydrocarbon
kticabhawied 2.3, By b o6 (CHtorisky . ﬂﬁyi &gt @ﬁorbaéroq:x/gl Pyptdpgh-1-yl,

??)P(?Rt %5% gl @%@%ﬂ){lgf‘?r?et@ up ‘ééﬁ"z' echa é{ﬁ@[)bt(én 18&9’ £ BﬁjteEalv%J r§J—penten-

Eyk Sopserary | yhﬂcpe@%]rbﬁemet yfdhlé 2«:%[‘6/ Izkfﬁfhy P@BTQC%H‘ 11’)’59nd the
lie. unsubstituted or may carry 1, 2, 3 or 4
C - Ca-al kyI radi cal s, preferably a methyl radical. 20

i[ﬁ%teﬁ% G'a'y asngthgqu?fgﬁ aI |lr<13(/§|rach %gseug ggrbggyrc?c rada ca?selected

memdee bwup@podu@tmw Iphe:nyl and ahapl fused e @ safuratedohunsasated
8- shBcheaibe RftadartSody AR gy smvammfrfypmﬁdwdr@n@wl O11B,3,4-tetra-

ﬁ;&{; Al Q&L%manyasamwmgtnme (0 AR o @ pound vi the
gy 2

”thh%fUS&dcﬁH"g% hydr ogen r adi cal s are
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repl aced by hal ogen, in particular fluorine. Exanples
i ncl ude 1-fluorocycl opropyl, 25 2-fluorocycl opropyl,

\Ndzmwmuhm;uorocyclopropyl, 1-fl uorocycl obut yl , PCT/EP2008/060335

2-f|uorocyc|obuty| 2 dlfluyorocyclobutyl

- f| uor, cl.obut uor o
The et RERPLCT b egHT dgnqies Hirach bone & Hstewovafogarppl solected
Hemukedrobie censistingddf mprlonﬂ:halSkem@menmeéQd legferparomatic radicals
EampisimpaLrirPmahibenyl, 2@ rtdtbatcrrstcetdterymh NJe¥HES and 5- or

E%e%&é?%& ﬁét%ro% &Jgé‘tﬂ! r}’r‘égutgsc‘@t{ t‘draa&?e‘?myf‘r}’r{{(/&‘ié‘ %o%r fsrnfi‘é%&e%d

magﬁgﬁtclra@p?I w@erﬁrtg?,gﬁtegqcyphc ring Cﬁﬂ@ﬁé?ﬁ 9s (jng members 1,20r
ﬁmeteaacbdt(ylhs &aleatet! frp Wy O@nd-Sen- 1-yl ), 2-buten-1-yl,
3-buten-1-yl, 2-penten- 1-yl, 3- penten 1-yl,

SxToT Bl S @ﬁm%%ﬁwrﬂ@a% Fagts oy Pyl e 2 3 or
4@y, ra/smpb@sd ilfe 2Zeidn otemytinaisinyh pyeezinyt ayedazinyl, i.e. 3- or
ZF@W&CMC}JI itsief@diec al osBtesHye duryll 1.OM-befgyOdiProlyl, i.e. 2- or
SO0RLAL pRScRA (RENYL oS DRAYLGUSACL O o %‘?%q%?c%ﬁgxl
thiazelyphenst 3- ar, Dthiazelhisoipaaiy i.e- 8, 4; srﬁiw'@@ly pyrazolyl, i.e.
iy B¢, olnapﬁtpyta,zoiyhdenyl 2-04- orrﬁ}mrmgfézolynrmdldedylt bgt2ior the
BT%Q]&@H%%@?H'or‘§(1b23§%91aa‘bfo ne. oA Pﬁﬂ%dﬁ%l 02‘ gr

\O P
e RARRS A A ggéﬂa& a2l e%h case
é(h@t%ﬂ’l@@lyazpi)xd J-ai5c(A12, %mlmz@ﬂyl fieseivi &g. Hilogpl- or
8RNIS2, Sltiidr@|-By|, PRINASYSHILG, F4-, 2H-, Or ABNLEA&GhZolyl and tetrazolyl, i.e.

t radi cal s conpr|3|ng as ring nenbers 1,
Eﬁ 8V§$Le¥%§|§tons selected fromN, 0 and S and 5- or

6- menbered heteroaromatic ring fused to a phenyl ring
Bkarhples oba Seor Gmeathieesdsicbtéronehertioaing figdeddo badheoglring or to a 5-

W‘@H%nﬁd?e@ed“ﬁétéfo%%tlc(%a&b%] &@?Jér&@ﬁ:raﬁ‘ﬁll bbRELHTBRASh&olyl, ind-

1 .

L R L A R VA e e
bmﬂopg@{@nxquh Wnyl isoehinghinyl, gurinybrl,8- qaqhyqy[rldyu pteridyl,

PytidoB, 2lidytimidyl 6r pydidoinfldazelyl BndPivei iR ATHEEE fuderttdritrhdicals
%g bg%%hgé(& }? tb%?emgpdé)rrof }ho éol@Xul%?@%*e%’rémél? et'ﬂ}é'x group) via

BYY g gtpm of g or Q—mqwbergd B?t?FQ?IrWat'CJMZQﬁIVﬁ a cr{lrb@n atom of the

fisedphénydbxmiaty.yl , i soxazolyl, i.e. 3-, 4- or
5- |soxazolyl thlazolyl i.e 2-, 3- or 5-thiazolyl,
ESOt Is?éf’rlr}/qs wﬁareln %radICA‘lPS R w@scg (St;l)rliqytlo’qdjag_entharbon atoms

of Ar, formay saiunataddamlsytprat@(@-cpraﬁzmbmbere@i agroagycligror heterocyclic
ﬁnd mcﬁﬁdéht@c@iayeﬁé@én&bfurélnyl @, 3-8 drotid3lyR ¥t RFindplyl, 3-

(ir é&r}?%%(ﬁm%éatg{rgﬁ@ (%yclchhn%lln bequomorphollnyl é:hromenyl chromanyl,
éﬁcdlhwrm%pﬁryé& 23 4ttpyanydmnaghtyl, Hld@my'@nﬁ 'rt'qﬂné(bn azol )yl ,
3- or 5-(1,2,4-thiadiazol)yl, triazolyl, e.g. 1 H,

FhE 1P séb‘ﬁa%edzo&r{sﬁfﬁgtg# %.Ele}’dca/cl%"r"ﬁgr inafﬁ‘h Ay Henc;teé"é 3-to 7
|

B rbalcLi i A ContaRa pHeas o e aiim el apahe oroup
bertsiatiogobNa®iandrS. frxamplssdon syich sptusatgd or umsgtwatet 8- & 5-
PimdimbRed BeREbA Il compiss sdtaditatpdr UnBstukkded, aromatic or non-
QI%%?E lﬁre?e'}](yéycll r r{béog?én%]& the'ré}gt%l |X(I:Iudé Iglgart from the above-defined
5- or 6-membered heteroaromatic radicals, aziridyl, diaziridinyl, oxiranyl, azetidinyl,
azetinyl, di- and tetrahydrofuranyl, pyrrolinyl, pyrrolidinyl, oxopyrrolidinyl, pyrazolinyl,

pyrazolidinyl, imidazolinyl, imidazolidinyl, oxazolinyl, oxazolidinyl, oxo-oxazolidinyl,
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azol yl, benzi m dazol yl, benzoxat hi azol yl,
benzoxadi azol yl , benzot hi adi azol yl, benzoxazi nyl,

wehionoid28¢| , isochinolinyl, purinyl, 1,8-naphthgT/EB3008/060335

pteridyl, pyrido[3,2-d]pyrimyl or pyridoim dazol yI

BBrsln g e R HRERYY PRy aRtipETpHp TRl
pradeipgerphotinyl .t diexokiignemppling andig like.ng at om of 5- or
6- menbered heteroaromatic ring or via a carbon atom of

Nrb%ung %S?j opl?%]é%bé‘% gét&}}at&ﬁﬁ&@ o%gclgg %rre g{;é%i, C@gsatU{ated

E%F?BWFP”&P% ra@@?'ﬁ)ﬁorﬁ?'n'”ﬂ&nﬁ]”ﬁr%ﬁﬂ @t ag aging member which is
atteschied tathedebainder &-the mokrceld, aad bptynally anedor more, e.g. 1 or 2

hu?thsf l‘i’éié!&)lato?ns édcﬂ%s'd‘@ o rlﬁ %Mr%%oj {8EABY5 6 or 7 ring
QeRTr Bt Ensapi for N 55 P e iies salyrpted heteracycle” are

byrrodidimeT-plhpipengin-1- yirmmf@ny-n-yl ﬁqmtkgiiyg}erazm 1-yl, morpholin-4-yl,
thictnsHpRYREDPIRPITE ¥ olidih, 121 30xdrz biRfirk- elwdmi@ftaialmtstyl,ori ndenyl

ﬁ&%h&@%@% Epln %Syl T&%e& gwcyﬁ%% Hr,la%le aziH-rHS-gt M%ﬁ@ﬁpiperazin-1 -

case €S a
K‘e%@ﬁ'@wd@ém’ mwetm"eéry containing at |east one hetero
at om sel ect ed fromthe group consisting of N, 0 and

R- bo’éﬁn’gﬁpb‘? GG HEH Oy AASRE YRSy é”atuu‘a@ed

ered C 1.C S COITp [1Se tur
nﬁeaqbwgleéaomaw SRRV EgdeRaom 2B ahina BBt e PBIE) & flached to the
rennﬂ;yederEimn@ecqlﬁarefcmﬂenallmna@emoa@@rq 1f¢ré?nfuﬂher heteroatoms
alpves 0esd bnﬁdas4=mug5nerﬁ5er6hm%¢@rcﬂ@| Jn et 8P @Rig ember atoms.

E%jrjmglgg 3f N3oLRY 9}/ 40 1thjngr7n' L{ratte8)ﬁ' e?%ﬁ‘ J:yc |c radlcals ere the
rAgkGals iR Wh Q B@‘FQ b'| i aﬁhﬂﬂo&eﬁgﬁrﬂﬁ Aihyl

pyrazolinyl, pyrazolidinyl, imdazolinyl,

V\ﬁhq@jé?lj It(?t;%}flabnﬁ)(@%md t@ﬂl'l%fl)g%%’éég; r eferenge is |ven to

S BRSS B PRl mUia B, WbesBind e s Ay, R e and

BP paveathe mdaningsgpieoltietoyy., t hi onor phol i nyl ,
oxot hi onor phol i nyl , di oxot hi onor phol i nyl and the Iike.
[

ilrﬁé; Pegﬁ%‘é? ml’apg in t%{e f&loﬂﬁr@b\gﬁrﬁ%ségét Y ﬁFe?gr%aeés%e&g%‘fh]%sinventlon
e ontoirafergd m?@nmgﬁ b BeryaEaAs QECOA“FPQW?S (heripegferrghpempounds (1)
aisd togirtleche @ntoodinfents efithe nebdododr théresenadoeadimgeto tha thvention,
ﬁ;ﬁ’ﬁl J AN&lch¥%a888n Q{elrrﬂ?/\yr?or t6 cgmbﬂ‘]aﬁ(.r)n'szthelfe*éiE ther _

eteroatons such 0, or as ring nenber, having a
total of 5, 6 or 7 ri ng merrber at ons. Exarrpl es for

Preférencriisivendo theneamipsuads shthe fermsth lartdetp dfagiics adts, winerein the
ﬁﬁbfel'tyokl e Vakablés x Bhi§latslo Nt er/'Pre@ka‘bWﬁi iyis 4-2/br 3. In particular x

pi perazin-1-yl, norpholin-4-yl, 10
tl¥| onor phol i n-4-yl, imdazolidin-1-yl,
oxazol i di n-3-yl, thlazolidin-s-yl or
Restarbyicl isdiiveneap ithe- donydounds petbis dbrimuleplyarmdabitisinsalts ywherein the
%Fé%f ﬂzﬂh@ v%rdt%les 4 aﬂ@%@f%}@' PEf Q‘le’r@feilabl%e *bis 1,2 0r 3, In particular
g ﬁg ga mor phol I n- ound 7- to

saturat ed het erobi cycl es are generall y

saturated 15 het erobi cycl es contai ning one nitrogen
REcHEPaBIy 22+ b +NG+ JRIDEr 5 oMBi ipartrcurir3aglaed. to the
remai nder of the nol ecule, and opti onal I y one or rmre
e.g. 1 or 2 further heteroatons such
Mor@pr,e@w is giyen ,tfgthg qQoBPaHNgst of the @)rmglad,ang@o Fheﬁgsalts whereln
thenmbaietyR dnsvaridblearpdresb afe (Hbo@nd ard ytave 001 oeizer &ds 1, 2 or 3,

galyEat £dr BgheLaby exal § & 4,3d5 6RbSin¥afickiBf 3, 4 or 5.
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radicals Rwith Q being N and atb+x+y being 3, 4, 5 or
6. 20 Wth regard to their ability to bind to the

wh20d012ecept or preference is given to conpouPdBEPR{008/060335

formula (1), wherein the varigbles Ar, A X n, m RI1,

R2, R3, R4, Ra and Rb have the nmeani ngs given bel ow.

25 The remarks made in the following with respect to
Pref¢renceid givepde the esimpayads altbaferowla | andgo their saitef wiereia the
ARRM ROBeQhristhie QvieN.abl es of compound (1), to

preferred conpounds (1) and to preferred enbodi nents

of the nethod or the use according to the invention, .
Appihgr ¢TPediANtRl & iprentiairelatonric 6YMpRHndspbihedpinaHa | and to their
sdisr ebére i3theRneibBr R freevariablgi@&CHO t he conpounds of

the formula | and to their salts, wherein the noiety

§ rqtfé]r%a(\:/eairﬁ | ggv?elngc.s) then(:ao%g(}c%ﬁin 3% Sfatgé )12(:)]' rmg{lﬂ éa' TF% ?rféeeirr éa'aikl)tls y w%(er-le-i n the
PoisteRelhe evaliablg iR} émhydsogene Cobamptivh §s-Cafalkkemygl drayaiaprpyimethyl.
rlparacilfeirefesral efboaiesre Y is Rgdrogén.moi ety R the
variables a and b are 0, 1 or 2. Preferably a + b is

1, 2 or 3. In particular a+bislor2. Preferably a + b
LI-'kQWLWWQf%reB?e 8 givendp the cqppqyads pEiiedermyla hang todheingglts,
Woereinpthe nediety & thesvagiablerRtio bemey|, benpooxydsrbofylton €4-Ca-
gl%fﬂélaﬁboh%l%'&gh Le éﬂéﬁ%xﬁlcaﬁﬁblﬁ}ﬁ MG ESoBNyI! tﬂﬁo%bt‘%ﬁg%r tert.-

b Ss/caEpopyt, Theseycompaipdasre Yaldatys pfrpecisles i yeepdyation o
pompoundsy, whergin ~4 isydsogetpar ti cul ar 3, 4or5. WD
2009/ 019286 PCT/ EP2008/ 060335 12 Preference is given

R RSl R A AR o
BRisSaRnERvaable RE is vdeegano RreferaeRis A% Fuipledrricorpounds of
thecfofnanaruided fo theidsdlts, vherein the aldisty Rwttex variabletRds hpdregen. In

Ba&iagawﬁfér%pﬁ;eﬂggoﬁl %roé:’é'n(_efer ence is given to the

compounds of the fornula | and to their salts, wherein
the nmoiety Rthe variable Rl is hydrogen,

Brefarancy ig\givends thescantpaeings obihe dgrolutsplr anshib ifegimgalts, whegein the
hbicty Rathkivabiatas qis ef erred enbodi ment, Rl is hydrogen.

Li kewi se preference is given to the conmpounds of the

formula | and to their salts wherein the nmoiety R |
Preéergass isivenra thescamneppas Oﬁ@ﬁiv ey candde iygir sits cihergin the
moletx Rt varigtble puch. as met hoxycar bonyl ,

et hoxycar bonyl, but oxycarbonyl or tert. 15

ut.oxycar bonyl . These conmpounds are val uabl e ,

o BEY bR of b RVer RO R aEs i oo @ ap fedarula 1 and to their
sdltsr whereRlisi2saridytdosgdicals R effichearedousd & adjacend carven atoms of X
60YeY&tHs: £t lihde d.CsBlkdede, MhtEhti® ubdiBistitusedl dramaVdeiyel ¢ 2

jety R riable R2 is hydrogen. Preference
fag?cgllsggd%l %egque{jggEeI@‘ conpounds of 20 the fornmula I

and to their salts, wherein the noiety R the variable
R3uritteer lpyribodigemt of the ipentiorcrelses 8 oampduRds afrtee Boptnlala | and to

eRs98€Where p is 1 and the radical R! together with the radical R4, which is bound
to a carbon atom of X or Y adjacent to the nitrogen atom, are linear C>-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,
wherein the moiety R the variables a, b, x, y, p, 9, Q, R', R2 and R?® are defined as
follows:

a is0,1or2,
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Preference is given to the conpounds of the formula I
and to their salts, wherein the noiety R the variable

W@ 2008/002825 Preference is given to the conmpounBcT/BP200$1660335

formula | and to their salts,qi3serein the moiety R
he yqflable p is 0. Another enbodi ment of the
nvelith P Pel ates to conpounds of the formula | and to
Xheis0,3®rdalts, where p is 2 and two radicals R4,
yhicgcﬁn@rbound to adjacent carbon atons of X or Y,
t oge near le h, : :
un Su%@?lld?mr%é + t?% 1 %aSr‘SX q]}}ﬁg g%r \gﬁb %al H%§I3\§6+ gls 3,4,50r6,in
defi Cqﬁﬁ%lﬁ” A further enbodi nent of the invention
pel asés to conmpounds of the formula | and to 35 their
galtg,owhere p is 1 and the radical Rl together wth
éhe riglcal R4, which is bound to a carbon atom of X
jacent to the nitrogen atom are |inear
B2- O5-radtogkerfe:-Cs-alliylcBs-Cs-alkarylios cyaenrepymethain @ aartiqular
or ZhyRebeinbpRRE bzl boesdydesaiyn. Particul ar

pef er, iven to the conpounds of the fornula
R @r@pﬁgeh%nglts 40 wherein the noiety R the

5ar|§6W€§@§n X, ¥V, p, 9o Q Rl, R2 and R3 are
defi ned as folloms ais 0, 1 or 2, WO 2009/019286

Bgéﬁgg%?grg%qg’%lveﬂ% ths c'o?npgunc]s Erth@for%ufasi Bd té-th%fr s%lts,
%/Eerfln tbeg}m%ty %ﬂ'& ae{ig'ﬁa £ @e_ﬁgn@ge i’ %é f6,in ,

particular 3, 4 or 5, pis 0, qis 0, Qis N, Rl S
hydr qgen, Cl-C4-al kyl, C3-C4-al kenyl or

cycl opropyl methyl, in a partlcular O hydr oggs

[ car bon hy F.ogen and\$53 |s

r pref r enfle |s given |to the
ornmul a | dtothel alts,
R is alradical ornula R-

N 1 RL R\ RAN'

R-1 R-2 R-3 R-4 R-5
1 1

R1\ R \ /R

N N N

1
I?h<;;> <;f> <;;>“
2 LN\\
* N N N N
*/ */ * / */



8
N—R'

2 7{%‘\%—
N
I

- 26,1R-
20
N—,

N/

N
—N

NERL R

NNNN?*N=*N*N NNR21 R22 R-23
§1* * %

NNNN R6 R7 R8 R9 R 10 WD 2009/ 019286
N R16 R17 R18 R19 RR20 R1 1111

weompaP2808/ 060335 14 R N, RL N~R1 8: 11 N - RIPCT/ERLoDB/060335

R
N
N
I

N *, NN, *
RR1 N

29 R-30

§

INNNNN R1IR2R3R4R5 RR1IRLNN NRN
R11 R12 R13 R14 R15 RIA1 RL p NNNRNNRIL

NRL N, *
*

i)

R-M_R- 25

R-15

R-14

R-13

R-12

R-11

R-18

R-17

R-25

R-24

R-23

R-22

R-21

R-30

R-29

R-28

R-27

R-26



WO 2009/ 019286 PCT/ EP2008/060335 15 RR RL R NNNN

RN*NB?*N*N NNR31 R32 R33 R34 R35 RN
woORdyOM285- NFNRL *-N NN N R 36 R 37 R 38 R- 39PCREPI0NN60335

a N NNNN ** * R40 R4 R42 RR43 R 1 N N

R—ﬁ{l 5 vvhergg'(n Rl is as defined in claimJliand_ ¥

i ndiates the hinding site to the quinol iyl r B cal .

erenceNis\gi ven t of the N
the{r [ [ sajts,
ety R of the
lae\R-1 tg 38 ' i cul ar
i gal s of R-5, R*6;NR-
009/ 019273 R- 10,

R 12/ R 13, R 15, R 17, R 21, R22, R24, R25 R27,
R 28, R29, R34, R35 R36, R37, R38 and R-44.
Partir@iar prefRrdnce is giRg3 to the ®gpounds of R_-35
the formula |, their N-oxides and to their salts,
wherein the noiety Ris selected from the radicals of
the formulae R-5, R1 1, R12, R15 R16, R25

R- 26 R- 44, ' 5 nost erence given to
¢dnpqunds Ywher & n RNsrdel e¢ted froml R- nd R 1
N—R'
N

*— N |
N .
/ /
R-36 R-37 R-38 R-39
1
1 R \
R\ N N
N N
N
N ! AN \
R-40 R-41 R-42 R-43
TR1
N
N
R-44

wherein R' is as defined in claim 1 and * indicates the binding site to the
quinolinyl radical.

More preference is given to the compounds of the formula I, their N-oxides and to their
salts, wherein the moiety R is selected from the radicals of the formulae R-1 to R-38
and R-44, in particular from the radicals of the formulae R-1, R-3, R-5, R-6, R-8, R-9,
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Particul ar preference is also given to conpounds of
the present invention, wherein Ris R-44. In the

w@elogoyd2s€ radi cals R the bridging carbon at oPeT/EP®08/060335

the carbon atons carrying R2 1610 and R3, respectively)

r f _chi [ [ Lon_r.el ates
Ror0. B P Griersi R R Rl P B Qe R @i Reoa.
R3E-36. &3 T.dR-30 Apd (s Pavifeeites prefeRnessis given to the compounds of
BRIO AT thelal loxides bh€ RetheP alty) kMBIl re@ibly )R BWelcted from
tTn'%er?&’ﬁ?E'l?'oP{h% fgﬂﬂrﬂﬁéé RIEES P 1%@?&56\%'1%5 125 RIb and R-44, whith
P?-OQ‘JOFGW%%%‘@”F@ &ampawéisgmﬁm r'f%'lséiei‘?&?e@éfom 551 1F&DdF%12
RdrtiB3lar priefeeriReXs alBp givienb c&npolridshof Qe*prrsdt Wiventdn, hefkin R is
RB®ad R(R5) g (Ra) (Rb) R R NNHHHH NI I
R5a R6b NRLNRHHHHNRLNR HHHH NNI I
NN * 1 I 20 R12a R 12b R 15a R-15b WO 2009/019286
IPaie EPYOYR/raBCES R, thetbridginBcargonRitomi(i.¢. the garban pforpsigarrying R
bhd R?, redpativéiyithdy createdantdrdbf-chirhilty. THe- ilN/éntibh relates to
compounds, wherein R is a mixture of enantionmers as well as to compounds, wherein
R is enantiomerically enriched or enantiomerically pure. The possible enantiomers of
the radials R, in particular of the radicals R-5, R-12, R-15, R-16, R-25, R-26 and R-44
are shown hereinafter:

4 4
(RY, _ R oA
RN RN Q—*
N /
- Y TTB
5
(RY),
(R-b)
1
R\
N—
T
N
|
R-5b




NNI I R16a R16b R 25a RR25b RI RR Ri R N NNN

"IHHHH ... ....HH7 7 H *--NN N R26a R 26b
woopdaiRseldb 5 A particul ar preferred enbodi neeit/ERP£008/060335

the invention relates to conpgunds of the formula 1,

wherein X is SQ2. Another enbodi nent of the inve&hi on

rel atesRo conpounds B the formul & I, wherein X[ is
A further odi ment of the invention reNates
unds of yhe fornula I, érehn X is a<

group, r.e. Xis C(=Q, Ehpref rred H

H q.ﬁ yerit i on X T's'/ocy inth
jon of thg 15 \qui nolimytNmiety, i.e i's
nt rel ates\J"0 conpounds e foll ow

la: (Ro)nIX-Ar NR(R(I a) Ram m 20 In
anot lrer enbodi nent *of the invention X is located in
the 4- ition of phenqui nolinyl iely, i.e. tR5p
enbo%i%ewsht rel at eslkthlgsbconpounds opﬁt tg fol |l owi ng
formulia I'b: WO 2009/ 019286 PCT/ EP2008/ 060335 18
(Rb)H|RN X-Ar it (Flib) R Ra AmRigst conpounds Ra and
I b, ef erence is\given to thosrfll compounds, V\:hqlﬁ ein X
IS PN N

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 SOa.

Another embodiment of the invention relates to compounds of the formula I, wherein X
is CHa.

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).

In 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:

b X—Ar

(R),
NN

(la)
(R%)

m

20  In another embodiment of the invention X is located in the 4-position of the quinolinyl
moiety, i.e. this embodiment relates to compounds of the following formula Ib:
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5 Anongst conpounds la and Ib, preference is given to
t hose conpounds la, Ib and to their salts, wherein

wo bmowoizedy R the variables a, b, x, y, p, q, EZT/RE2008460335

and R3 have one of the preferged neanings and in
particul ar are ﬂgﬁined as follows: ais 0, 1 or 2, 10
bis 0, 1 or 2, Qn' lor 2, yis O 1or 2

provi ded t hat a+bi s1, Zox3, %g; gorSanda+b+x+y is 3,
4,50r6,in particularn3, A o , 15 pis 0, qis O,

Qis N RLis hydrogep—¢ -C4-alkyl, C3- Al kenyl or
cycl opr opyl net hyl R4 rti cular hydrogen, or Rl is
benzyl or butoxycarbo

.ag? is hydrogen and R3 is
hydr ogen. Anmpbngst conmpounds and Ib, particular
preference is given to those conmpounds la and I b and

KR Ol ARG o PR IR BT o
a%miety R1, R3, R5 R6, R8 R9 R10, R 11,

R 12, R 13, R 15, R 17, R 21, R22, R24, R25 R27,
RréRgstRofpoufisdd:and 8 preferede idiven tolthdse cdipdondé12Mand to

re preferably a npi R-5 EJI'jé-gl o R-12 - 15, R-
(BRls Rt neras e Rl & e Vaablen pober fobofh £ o 3 9 R fove
one ettho peaferredimeanings @ichinRarticylag gregedfinaeas fdllowe:  and
an per Heowbkar hydrogen. 30 A very preferred enbodi nent

gf the ynyention relates to conpounds of the follow ng
ormul & la.a: WO 2009/ 019286 PCT/ EP2008/ 060335 19 O

© BR824 NRR (I a.a) Ram whereinn, m Ar,

Ra fa'lsd),FRhDrare as defined herein and wherein Ris as

def i pRdidle¥Ra + bis1,20r3,x +yis1,20or3anda+b+x +yis 3,4, 50r6, in
particular 3, 4 or 5,

p is 0,
q is 0,
Q is N,

R' is hydrogen, C4-Cs-alkyl, Cs-Cs-alkenyl or cyclopropylmethyl, in a particular
hydrogen, or R' is benzyl or butoxycarbonyl,

R2 is hydrogen and

R3 is hydrogen.

Amongst compounds la and Ib, particular preference is given to those compounds la
and Ib and to their salts, wherein X is SO, and wherein R is a moiety of the formulae R-
1 to R-44, 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-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.

A very preferred embodiment of the invention relates to compounds of the following
formula la.a:
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e.g. a noiety of the formulae R-1 to R-44, in
particular a noiety R-1, R 3, R5 R6, R58, R9,

wom/N1R8dl, R-12, R-13, R-15 R-17, R-21, R-2PCT/RPAdd8/060335

R-25, R 27, R28, R 29, R349 R 35 R-36, R37, R 38
or R-44 and nore preferablgy a miety RR5 R1 1, R1
2, R15, R 16, R- 25, 26 or R-44, and nost
preferably a npkbt ISorATR- 12 or R-44, wherein RL
[ 7 ({n particular hydrogen. 10
Anot her preferred engbodi §ent of the invention rel ates
to conpounds of the KollOowng fornmula la,b. . O (Rb)n
A N(la.b) R (Ra)p wherein n, m A3k and Ro
are as defined hé&tei wherein Ris as defined
above, e.g. a noiety=e. @é)forrrulae R-1to R 44, in
particular a moiety RR1, RR3,"R-5, R6, R- 8, R 9,
R-10, R 11, R 12, R 13, R 15 R17, R 21, R 22, R 24,

Whein M2, 7Ar, Re 28 RRa#fas ddfndd hefdirdand fha&ein Ris3s ddiné@ above,

gr 5*'31%1%9%%@26%&% B%M In &Qﬁgﬁ% 5g%1et RRU, R-3R3, R-6, R-
BiROeRaBl M0 Bt ey TR 18, Byl TR, Br o RFud, Foasuffad oi?, R-29,
R134i, R-3f5 Ri28,iR8d, Ri36\0e Redvbandhmpeer ireferdkdy a imyadkety fem.R-A1, R-12,
RUE, Rete, M- @5 -p6 O RO AR st Brfeférg’(ﬁy bW&&S/'Rm’{/%ehﬂtZ%‘? R-44,

follo
Besr RO s el Subaro S aEeu bR e . N R
(I a.c) Ram m whereinn, m A, Ra and Rb are as
Aﬁéthéﬂﬁ’ref@ﬁ’@didmt@ﬂdnm of BienVantion @até@fd: dBtboahey ef the f@lowing
%rrﬂHI’a%ﬁ: of the fornulae RR1 to R-41, in particular a
noi et 1, R3, R5 R6, R 58 RY9 R10, R 11,
R-12, R 13, R 15 R 17, R 21, R 22, R24, R 25 R 27,
R—28, R-29, R-34, R 35%XR 36, R 37, R 38 or R 44 and
nor e preferablx&srmiety MrR11, R1 2 R15,
R-16, R 25, R R and nost preferably a noiety
R11or R12 or R erein RL is as defined above
and in particular hydroggn. 10 A further preferred
enbodi nent of the in (on relates to c blnds of
the fol | ow ng R

(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-44, 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-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.

A further preferred embodiment of the invention relates to compounds of the following
formula la.c:
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formula I'b.a: (Ro)n O 11 N S-Ar 11 11C O (Ib. a)
aymm wherein n, m Ar, Ra and Rb are as defined

whesoeiom2snd wherein R is as defined above, 15P@T/BP2088/060335

noi ety of the formulae R-1 t@(R-41, in particular a

miety RR1, R3, R5 R64RS8 R9 RI10, R 11, R-12,
R-13, R 15, R 17, R 21, R’f_ R-24, R 25, R 27, R-28,

R-29, R34, R(R%)n R 36,/R 37, R 38 or R 44 and nore
preferably a moiety BR5\R-1 1, R1 2, R15 R 16,

R-25, R-26 or R-44,Nand irost preferably a moiety R-1 1

or R-12 or R-44, oreiin Rl is as defineggapove and

in particular hydyogg R0 Anot her preferred

enbodi nent of th inon Jelates to conpounds of

the following formulathb. (R){Ro)n O N Ar (Ib.b) R/

\ (Ra)m 25 WD 2009/019286 PCT/ EP2008/ 060335 21

wherei n n, rrk Ar, Ra and Rb are as defined herein and
wheviel i "R Ars Raang B pigets daiinee hereln gnd whersingR {5 asfdafined above,
&.9r anichety Bf thetfarnfiaELR-1i to Rp4t tin pailtianlasa moiety R-RRE3, RE3R-6, R-
B‘ﬁg, R-fo, RRr1 %-15‘%4%%-31@; §-'§7,1ﬂ§=221$R1%, Fégzék%-zgﬁév R78, R29,
K% R35 %?6,%%% REBERA® RO ﬁmév 55?5‘@31’ R-12,
Roi%e Ry1RR625,R-26 or RRM41 apd npsRereterality adnoi®y 2511 & RE 2@ R-44,

Bhérdin RN 2RRRtNGY dsvealPldyn arfiBligt Bydbgenl or R-12 or
R-44, wherein RL is as defi ned above and in

particul ar hydrogen. A further preferred enbodi ment of
therthen peaferreshemnbodimest of dheivmpriiondelaiss @ srempeyndswaf iy following
foomnomallbat a. c: 10 (Ro)n CGAr H2 (Ib.c)

NN

(RY)

n

[l
ﬁ—Ar

0] (Ib.a)
(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 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-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.

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

(Ib.b)
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R N (Ra)mwherein n, m Ar, Ra and Rb are as defined
herein and wherein Ris as defined above, e.g. a

woreioeny2ed the fornulae R-1 to R 41, in parti CBCEHEPR08/060335

miety R1, R3, R5 R6, R2115 8, R 9, R 10, R 11,

R 12 R-13 R-15 R 17, R.21, R-22

Roggin g, B 330 Riasbias dgigd nprefandlaroig R | dpAalgd sbove,
a9r @ sty ef @blfgmwlaﬁ)*?étty RR4 %, in Rarticylar Repiety R-RRE8, R-5, R-6, R-
BR8, RREZR-1 RR202,R-1KR-R45 RAG, RuBl, RZERe2AR-75 3RI0] R128, R-29,

B'§4 %‘? ﬁ If\)’t%(lg'gR ?J} @3@3)7 R Mgﬁcgﬂggl&%eﬁ‘?abq\a?qﬁfétgﬁ% ‘%p(?YGR 12,

Br@f Br? & %@rb%aﬁﬁ’éﬁt 4ofan@ Aws} W@Eﬁﬁ@@'bﬁ Meet4Res! pR-12 or R-44,
wberrouRdis aefdefnhmj abboyklandiimpgarticulantyalrdgenal : 0 0 (Rb)n
S-Ar 8(R (la.al RN Naym 25 wherein n, m Ar, Ri,

NPT err%ﬁ%@ﬁ%f? RSP Pieso LB LR olovin

tfmuladachvention rel ates to conpounds of the
following formula | a.a2: WO 2009/ 019286

PCT/ EP2008/ OGO?@% 22 00 (Ro)n SSAr R NR(R (I
a.a2) a)mwherei'n™,, M Ar, RlL, Ra and Rb are as
defined herein. Rl j H\rd gyl ar hydrogen. 5 A
further particularly preern-pd enbodi nent of the
invention relates to oun&s of the follP&hi ng
formula la.a2a: ® "S-Ar R HNKIIIN"Il(Ra)H
10 wherein n, m Ar, gaand Rb are as defined
herein. RL is in particula drogen. A further
particularly preferred enbodi nent of the invention

WRLRIES, th,OnC RIBAYRESrds ddigd hetdiPMd @hdreinl istad defiféd above,
g.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-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.

A particularly preferred embodiment of the invention relates to compounds of the
following formula la.a1:

\S Ar

<:E> (Ia.a1)

wherein n, m, Ar, R', R@ and R" are as defined herein. R' is in particular hydrogen.

Another particularly preferred embodiment of the invention relates to compounds of the
following formula la.a2:
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(Rb) 0SS Ar RO HNN / \ (la.a2b) ~00. (R am 15
wherein n, m Ar, Rl, Ra and Rb are as defi ned herein.

w@10w®819286 parti cul ar hydrogen. A further prefBCT/EP2008/060335

enbodi nent of the invention rel ates to conpounds of
the fornula 20 |la.a as defiggd above, wherein Ris a
radical R-1, wherein Rl igygﬂ defi ned above and
wherein RL is in ?q?ticulaf‘ﬁydﬁbgen ( Conpounds
la.a3). WD 2009/0 938. 78 P2008/ 060335 23 A further
preferred odi ment of ttheVi nvention relates to
conmpounds of \the formula 1l4.a as defined abgve
wherein Ris wherein R is as %@??ned
above and s X parti cul ar hydrogen
(Conpounds | a3 \oret/he referred enbodi mnent of
the i nvention relates to conpoudﬂs of the fornula
| a.a as defined above, wherein Ris a radical R5,
wherei m MY1AA R, &% ahafRed aglefitedaigeinWReis & parfdularshyidfogen.
parti cul ar hydrogen (Conpounds |a.a5). A further
greferred,enbodinent of the invention relates to
dursin padicdierly Reefergidemiediment of the igkenjienirelaigs 4y gerapounds of
thiedolmwindg¥ormula la.ada:cal R-5a, wherein Rl is as defined
above and wherein Rl is in particular hydrogen
(Compounds | a.ab5a). A furthep preferred enbodi nent of
the invention rel ates to(§Q_oounds of the fornul a
la.a as defined pﬁ¥- wher&THAR is a radical R-5b
wherein RL is as definggd aRove and 15 wherein Rl is
in particuRar &fdrogemJ( pounds | a. abb). A further
preferred e ment o 2 i nvention reIatgsJ%P
conmpounds o r mul a.a as defined abék ?)
wherein R is a radlM wherein Rl is as defined
above and E Rl is= R?tlcular hydr ogen
( Conpounds Ia.4$). 20 A further "preferred enbodi nent
of the invention relates to conpounds of the formula
| a.a as defined above, wherein Ris a radical R-8,
wheiieisi m RIAT R, &% aidfR rasel aadefireddradeinuRbis én parigularshyidrpgen.
parti cul ar hydrogen (Conpounds |a.a7). 25 A further

erSrftr?err Rgﬂucﬁ?’ﬂf ﬁrle[@'rgd é?f]b&d}ﬁeﬁtg)\fgr{g bQ{htloﬁlrQ5§§ t(g 8ompounds of

ned a
“ﬁé?%“%n¢$¥@uﬁ|?ﬁaPcal R-9, wherein Rl is as deflned
above and wherein RL is in particular hydrogen
(Conpounds | a.a8). A furtherOpreferred enbodi nent of
the invention rela%es to(ng. OHEFS of the fornmula 30
la.a as defined dboye, whe is a radical R 10,
wherein Rl is as defi above and wherein RLis in
partlcularRNydquen (Gonpounds | a. a9).

,,,,, (la.a2b)

§ lllll

wherein n, m, Ar, R', Ra@ and R" are as defined herein. R' is in particular hydrogen.

A further preferred embodiment of the invention relates to compounds of the formula
la.a as defined above, wherein R is a radical R-1, wherein R' is as defined above and
wherein R' is in particular hydrogen (Compounds la.a3).
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A further preferred enbodi nent of the invention
relates to conpounds of the fornmula |a.a as defined

wabmwel92eherein Ris a radical R 13, wherei n RICT/BPRSS/060335

defi ned above and 35 whereimpdRl is in particular
hydr ogen rther, prefe
By pisterrat Bhate0 e e oa el go ByfpSliidiet e formula
tahaaa$ @¢fm9|daibov<a vehesin ffeip |arfédicd%ﬁeWh%ﬁ@rFé1l is aRdpfinegl above and
whshefaR! iRl partivdigr i8idPodah (Compsurtirfianreyl above and
vvher e| n Rl is in particular hydrogen (Conpounds

. 40 WD 2009/ 019286 PCT/ EP2008/ 060335 24
P‘G‘f‘"t*rf?érpr?f?ré‘?cb?’i”%d'@ﬁﬁb@lt'h%we@fontrﬁ'@tqsﬁﬁ)éﬁ’ﬁ‘P%‘r‘f‘qsélfﬁieefé’rmu'a
tace s dgfedcbood, viHeesifh & isnal radichldR-8, wiserdiaf R'nig ds abfines, above and
WhEfeS R |8|r‘1 éarﬂcmﬁlé‘rdrﬁya?égeﬁ (&83fMpotitfN16ia8). Rl i s as defined
above wher el n I's In particular hydrogen
(Corrpounds la.al | a) 5 A further preferred enbodi nment
offurthes preferced ehodivkeat @fdhe mventippdalates tetompheurfdsrahithesformula

laga 8s asfirdafabaes valeeyie R iwhabaicsl RR54 SwigereiadR1Gahs Refkeld,above and

whels B By hgﬁaﬁaﬂﬁ}dk@nﬂe 8ur|mz;)sqg] \gg)er ein RLis in

part’ cul ar A further
preferred enbodi nent of the invention reI at es to
Adunten paserodd émbodimenusfahe bemtonaelatesde tompduraisayf ¢he formula

Wé@&é\‘l d'a%o@e nArGAR |Ba]er|8%Y:F?SS'%éﬁém;@rl%gseﬁgﬁdeﬂea%ove and
R0 Pt hydloden ARy o 09N ¢ of

the |nvent| on relates to conpounds of the fornula
haurther preietréNefbedMeat o MREMeEMioR rbBited tb 88inpalinds-of the formula

PRELEk i Bh JeB @Syl Rad ;30008 B d 8 WAL 8L Acfied Shove and

Whéﬂe&'ﬁe@ '%ﬁ%@‘ﬂ'ﬁ‘éﬂﬂdr‘?ﬁent(ﬁ@mlpﬁ\%@ﬁ'?@ﬁ reI ates to
conpounds of the fornmula |a.a as defined above,

M@r‘fﬁ’ér r&ré?er‘réd é"mf)@rﬂl'n%ﬁi of%@%ve%ﬁrrgl'afés% cbi®) p@t?no@"%f kRermula
Beanoames PATSMErO36 Rarrdd bt %p%?rswr'%d EHgBeskAhove and

hertermm imvrepartioxar idgages (Eompowpisuadg)-of the formul a
| a. a as defi ned above, wherein Ris a radical R 24,

mgr'ﬁ?er %c?%rﬂBo&i%h@%@&%rﬁgﬂ@&aﬁe@%r @B%ﬁgd cﬁ tHé’]formuIa

arti c

%%ﬁ‘?fé@dé‘r%b‘%h '” & 'S@Héd'Pﬂ\%ﬂtWWeWﬁ df as defned above and
whemeuRdis inpartibarf gdmgea (Cbapaurads ldeB).ned above,
wherein Ris a radical R 25, wherein Rl is as defined

oye an erein RLis in rticul ar dr oge
Rt ers SeuRadmeR: 4rins Meblonafiletdn CUmbRRattheformuia
taeas definetiabave, eVhereis R is agadipalhde, wiereihdR'fig asrdéfined3bove and
WaerireR! idend paveeulal8rogeiEbmpbuiiis 18.28).r adi cal R- 25a,
wherein RL 1s as defined above and erein Rl |s in
partl cul ar drogen (Conpounds la.al6a). A furth

Priether peafer é‘?%%’ﬂp?ﬂé'ﬂ?ﬁanf thhBventiparielpins tp éP@P@%”chPf the formula
lmlm@deéfd&d@foof/dﬂ@vrfemﬂmﬁd ia a rhdical Rxd 3, detiereiadR’'abay defined above and

1 rei is as defined

%gh%{?g{ R IBIH‘ Ear‘ﬁw]l e)}?jﬂﬂgRﬁ (éép]mmr}%rltglagg ar hydrogen
(Corrpounds | a. al 6b) .
A further preferred embodiment of the invention relates to compounds of the formula
la.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.a11).



10

15

20

25

30

35

40

A further preferred enbodi nent of the invention
relates to conpounds of the fornmula |a.a as defined

wabmwel92eherein Ris a radical R 27, wherei n RICT/BPRSS/060335

defi ned above and wherein Rlp4s in particular

hydr.ogen .(Compounds | a..al7). 40 0Q9/ 019286

B Bt o e henfur e hpdiondFlafea o st ot g formula
fa andefined@bove rwhesgiafas atradiedfpddmaghessin Rids adefined above
bid @haeirdRf is negarab@iienydwiiehgCBmBolrtdsdalaadacal R- 28,
wherein R is as defined above and wherein R1 is in
particul ar ég%dr ogen (Conpounds |l a.al8). 5 A further

6rf wihar peiereerbmbadimeniif thayigvenfipaielaiss tp spmpaundsf the formula
oampo defited albotdeviensimiA ia a rbdical Ry$ StolefHenaid Raliwaedefined above
WREWRERINR @pérﬂ%l%yd%g%%@%?&@hd% |5<.Ja.1*u§?IE as defined

above and I\/\,1|1ere| n RLisn particular hydrogen

(Conmpounds | a.al9). A further preferred enbodi nent of
Aﬁ@r'them@eefenr@hembocamést efdhe @njgaimdslawfs te her_nf)@wrml o therformula
laga 8s asfirdafabaes valeeyie R iwhabaicsl RR17 SwigereiadR1Gahs Refdted above and

i 13 i . i B Rl N .
MR S Pt e AR IR A X Ty

preferred enbodi nent of the invention relates to
Adutreu peferodd einbodimenudfahe ingemdtiongeldifsito edmabands, of the formula

Wé@ﬁ@firﬁd'a‘bo@e,r\/@r@r&ﬁh iRa3adicAMeD ¢l hdrlinirs i@§s d&fHeaembove and
a%ve nd. 15 .V\Qereln Rl j.s in rth ar hydrogen
Pegiianad PG Voeaen CREPOWIE adl enbodi nent of

the invention relates to conpounds of the fornula
haurther preietré NefbedMeat o MREMeEMioR rbiBited tb 88inpalinds-c8 the formula

AT g Sl B 3H0L8 29 DB S B abfovson
pheesy Reig irpddetlaendregent(Gempavditipdd4t-el ates to
conpounds of the fornmula |a.a as defined above,

)Mggrif/rgér r&réjerjréd grpg%ﬂn%iﬁ ?fslﬁﬁ%ﬁver‘mr?)ﬁrrglhfég?@ ﬁbr?n Pgﬁheo@%f kedrmula

RS acire aPave, Suiereis & R arrio bal 28 RGeS dafinsd above and

wheneheR] invrepartiowan idsages (CompoupdsuaddShf the fornul a

| a.a as defined above, wherein Ris a radical R-38,

50 i Bl e 15, LR e oo
-%F%i"?fé@d@r%b‘%li"ﬂﬁﬁ?m & is eHadicah AP Whereig|Ritigas defined above and

whemeduRUis impartit@arf gdmgea (C3Mpbands laga18efi ned above,

wherein Ris a radical R 16, wherein RL is as defined

oye an erein RLis in rticul ar, hydroge
Rt ersSeuBadmeR: 4rins Meblonafiletdn CURBOTRa theformula
taeas definetiabave, eVhereis R is agedipalihdsa,ofheréie R iy asidiefined above
hidd @ha@irtRf is e fardbayehydvdtRh&@CbmpBoisdsdaaadhcal R- 16a,
wherein RL is as defined above 35 and wherein Rl is
in particular hydrogen (tCo_rrpou_nds | a. a25a). A further
priether peafereethombodimentf thgyaventiparielaias tp sp@pedndsyf the formula
oampo defited albotdevifensimA ia a rbdical Rr85lefHenad Ralwaedefined above

LidiFR1 S i - ' i's as defined

e R R s T A e
(Conpounds | a. a25b).
A further preferred embodiment of the invention relates to compounds of the formula
la.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.a17).
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40 WD 2009/ 019286 PCT/ EP2008/ 060335 26 A further
preferred enbodi nent of the invention relates to

waeepouwmss of the formula |a.a as defi ned aborReT/EP2008/060335

wherein Ris a radical R 26, a2sherein R is as defined
rticular h dro

s ey SaBegmeat oee Pufi@ionsFbiedro 8 Qg formula
Bfa aheaefined@bove whestinfas atr@dI@@lrﬁya& nmer@m R1h%a$ defingldabove and
WheireR" id6d pareeulaIfdrogeiEb/pBuidd 18.28).adi cal R-26a,
wherein R1L 1s as defined above and wherein Rl |s in

partl cul ar drogen (Conpounds, | a.a26a). A furt

priwther peaier é?%%’ap%’h‘?anf thenevenfipaHeiing tp gp@p@gnqs(pf the formula

lamm@defdmdmfoof/dnewrfewmﬁd ia a radichldR-a9 aghateihiRidslasbefired above and
WhEfeS R |8|r‘1 éarﬂcmﬁlé‘rdrﬁyﬁ?égeﬁ (é@p]poMWk%rlg'aWQ)Ql | s as defined
above wher el n I's In particular’ hydrogen

(Corrpounds | a. a26b) . A further preferred enbodi nent of
Atierther peaieiresthembeodiment efdhe ompiiondslatsts to kempountsl of the formula

laga 8s asfirdafabaes valeeyie R iwheabaicsl RR34 SwigereiadR1Gahs Refied above and

e T

preferred enbodi nent of the invention relates to
Adutreu peferodd einbodimenudfahe ingemdtiongeldifsito edmabands, of the formula

M‘%é@lﬂé‘fn@d'a‘%o@e SRR |Ba4éalgaél\r4’? 185 %Hbra%yl'\“ﬁ%giggﬁe'd%gve and
ARG R A PEGhyogeh ACPBos A Bh Y o098 i et

of the invention relates to conpounds of the formula
Aaurﬂweaqbresi@frém@rab@dm\éﬁt ofWRein@étion relBited t6 @8palinds-at 4 formula

WPEELENR ohByaSullelih BEL 200K - %8%?'&%2 s Rt abhdHoove and
wher&mﬂ 'ﬁk@m@@'?rrmd&%m(Qempaunqsaa 4)a, la. b, la.c,
la.al to la.a27, the substituent Ar is preferably a

A"%‘&ir‘tﬁ‘e?lpre‘férred érﬂbf@ﬂéh%’ﬂt m@er‘itﬁ‘ﬂ' r@l%{esstg k@ﬁlb@t%cfsrd? e formula

%ﬁ g% 8? egaq%m/(a Mr P IRelg)gla@@E%)/rli % Svghéél& ||s XS defined above and
wherginoRis in paritlmdardmdrogenHCampazraﬂs)Ala 228l noI i nyl,
i soqui nolinyl, tetrahydroisoquinolinyl, benzofuranyl

Ethoetrg Gqur}tj&rg%bmﬁr%%ﬂ%? é Wgﬂtlolpﬁgé%ggb %r%bgunds of the formula

%ﬁﬁﬂ?ﬁ(ﬂbp\@lwhﬂre"i‘ %éﬁ‘y?d'c% &iwhareie Ry ps defined above and
whelietalR! idiin particularshysdigenyCecshpoundsdyg.a2¢prry 1, 2 or 3
substituents Rx as defined herein. Likew se preferred

e conpaun t he rmula |, rein Ar is a
R P B SbodnanLt!areati TAAEsdp SomhauRsi i oy
Bfa agdeffnedtaberve, ydlesein Eds farradicalii1grwhaseiodtids as defipedfabove and
pheRH R1 v paibulayidrsheh, (CEMbbahdNh.a25pY T azol yl
i m dazol yl , oxazolyl, 1soxazolyl, thiazol yI
triazolyl, thladlazol whe re|nthe 35 Ar' and Ar
Arferthen stpierred %m@%d'%‘lenf\ﬁ/%fﬁh% v eRtion relategto SO@G%QqStQJg?ﬁfé’rmU'a
Rxa asdefefedabdvdavieirsin R ik @ ratiealrRdba, alterdin R Ay 3 défimed above

2igl r enyl ,
At R At Gk
preferably phenyl, t hi enyl, pyridyl, pyrimdyl,
pyurthes|pyaferred em'nbgtﬂmleyl of tbe('mz@htgdn,reliam)igzgrlnpbl,mds of the formula

I a2 éited dbbl@ZMeYdin & is bhhdidhiazably, lwhatdig Relidadefindd Gbove

A Luplefh ANSUDSLALHLEL I MR ER sl 22581 3

rtuents ere
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40 preferred are conpounds of the fornmula I, wherein
Ar is aradical Are-O Ar3, wherein Ar2 and Ar3 are

wo pbepensent | y of each ot her sel ected from t hePQr/BPI08/060335

consi sting of phenyl, thienylg pyridyl, pyrimdyl,

o U 0k 153535 Sbboungs ot e ormia

terd ag defined@bovéivewirein & iy la, radipalR26, vrereiam ig\p defined above and

WRBIERBR1 bW paHiaulamRMreghl(Zofmpodnd¥ lad26pubst i t uent s Rx
as defined herein. In the radicals Ar2- Ar3 the

radical Ar2 is referabl sel ected fromp

ﬁjwithgﬂpr%{ﬁraeq W“B?@!ne”ta‘?fd lnentionirelafesAp §°m§°'1!ﬂdéfq§ ,ttgpoqognula
leheay Hefinediadoes, whardin &nid aAndicalre26msuiizsein Riteas definedyabove
Sﬁd Wer%m R Qﬁn éarﬁ&ﬁ?%ﬁfd\»&jéh%&ﬁpé&nd%%'a@@&b 5 herei n.

formula I, and i kew se in fornul ae | a, | a. a,
Ia.b, la.c, la.al to Ia.a27 t he substltuent Ar is

Aduréhep pedfenrethepbedieant of thehingentlos relatastie compeentisef thefprmula

Red 8y ddfined 2bve wHeWdls R it @&B?iﬁalﬁ@@@ v@#@‘réuﬁeg is?@s! &éffhed bBove
I , rom

hi e RS TR rig G By e B BRbE

Cl- C4- al koxy, Ci1-C4-hal oal koxy, C3-C6-cycl oal kyl, and

A figntresu prefiEdd RBbodinest of fheineertimnyre Biesits cempewidzf thiedfiormula

réaé Qéieéhne@]a'bgée We‘l’é}h ik a rQ i R-44- \M?érglﬁlﬂq%(?s dé%e'drbbove and
PR i SRl rcrggné%mpw@s@a@?z}u e mis

preferably 0. If mis different fromO, Ra is
Riekie phifyrrsebmpd@theht sTmdial &gRM, relMds to Cdmeduritdskof the fofmula

%aa( gé ﬁéﬂnl%rd a%gg]XNq(ereqp_Re 5 a(r:g& Cal%ﬁga vFr)%FEﬁ Rﬁr%dasq%:fﬁwed aBove

prd Whefleﬁ‘ %1 is|iyparficylyy hygrogen, (CP'WQOWSN&@?@ 20 nis
preferably 0. If mis different fromO, Rb is

RisGrhiRdr %@f&rré@érﬁﬁfcﬁﬁleﬁf SDRLOURA. re@Ms 1o Q&m%urﬂisl%)f khe foPnula

B et b0 S EIerlt K5 AR 75 R H i 2 §oTdied above

gnd/wheriem Rhie Irf mm@wﬂydt@@h@ompoundSSQJ@Z?tz)S Tabl e 1:
Compounds of fornula |.a.a, wherein mand n are 0 and

Blfigﬁmﬂ? i in%tli)éi\}rai%e %gﬂal%é@ll hlgzahlgjbh |é"@q5 &4 Ia. 227, the

eibsfitipat Anis peeforably s ragligl A" An PéG‘ﬁB‘@Uﬁd%d“Fagsﬁ'eqte@ gom phenyl,
haprahy2 2bienyl3eyritigh berinkidylApyrRzolyl Linpdeeoyll, ddazdyl, isoxazolyl, thiazolyl,
l’%laﬂ)lylolrh‘ﬂa{?)I ﬁ&éﬁ q'dlnoﬁr}m_ﬁ |§$%fﬂ'\'dﬂﬁ§l‘| e@%\h)’d |éoqumollnyl benzofuranyl
éérgzoﬂ]lq 'q‘f;g{:Io %Q%%azwllyl b5enzbth|azoly, %en de(aglagolylI_t)enzothladlazolyl
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 formula |, wherein Ar is a radical Ar?-Ar3, wherein Ar? and Ar® are independently of
each other selected from the group consisting of phenyl, thienyl, pyridyl, pyrimidyl,
pyrazolyl, imidazolyl, oxazolyl, isoxazolyl, thiazolyl, triazolyl, thiadiazolyl, wherein the
Ar' and Ar? are unsubstituted or may carry 1, 2 or 3 substituents Rx as defined herein.
In the radicals Ar2-Ar3, the radical Ar? is preferably selected from phenyl, pyridyl and
thienyl, and the radical Ar® is preferably phenyl, thienyl, pyridyl, pyrimidyl, pyrazolyl,
imidazolyl, oxazolyl, isoxazolyl, thiazolyl, triazolyl or thiadiazolyl, wherein Ar' and Ar?
are unsubstituted or may carry 1, 2 or 3 substituents R* as defined herein. Likewise
preferred are compounds of the formula |, wherein Ar is a radical Ar-O-Ar3, wherein
Ar2 and Ar® are independently of each other selected from the group consisting of
phenyl, thienyl, pyridyl, pyrimidyl, pyrazolyl, imidazolyl, oxazolyl, isoxazolyl, thiazolyl,
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7 2,6-difluorophenyl H 8 3,4-difluorophenyl H 9
3, 5-di fl uorophenyl H WD 2009/ 019286 PCT/ EP2008/ 060335

wQ@S00M019R86 10 2-chl orophenyl H 11 3-chl or ophepy1/EPL00L@0335

2-tol yI H 13 3- toI yI H 14 27 sopropyl phenyl H 15

H. 16, 2-dif| uoromet henyl H 17
BgP s S SBE R SRt A AP A bR BLASRET ARt 26 3
&tgosgulenISwactﬂﬁteeMerphe hythe pdicads Briphdrihe ragial AH is preferably
kel pdred stbmIphehylHoyridl dhdBichgix Mimheythdithl A¢3is preferably phenyl,

gﬁgﬁHW?%RH Are'dn gbAstlﬁJt%! jﬁg&g{m} ?%3@&%“%&}%%2 r']aiﬁldeflned

uorone hoxyp eny ‘l'uoronet
pered7 3-trifl uoronmet hoxyphenyl H 28 2-phenoxyphenyl H
29 3-phenoxyphenyl H 30 4-(oxazol-5-yl)phenyl H 31

ﬁ’] fSHNulé ‘Pldng'llﬂe\ﬂrlsé;”r)ﬁnﬁﬂl)ﬁé Ié"lb 33 all'arb'"FPJ‘EME affto Ba27, the

-n
SRR 5mate RSBl RBRd: whieh BB Ry ot 2 o
ga)setueotsdwa definpy heréim- 3-yl H 39
6- phenoxypyridin-3-yl H 40 thien-2-yl H
If R* is present, Rx is preferably selected from halogen, CN, C+-Cy-alkyl, C1-C4-
haloalkyl, C1-Cs-alkoxy, C+-Cs-haloalkoxy, Cs-Cs-cycloalkyl, and a group NR*'R*2. More
preferably R* is selected from halogen, C1-Cs-haloalkyl, or C1-Cs-haloalkoxy.

In formula I, and likewise in formulae la, Ib, la.a, la.b, la.c, la.a1 to 1a.a27, the variable
m is preferably 0. If m is different from 0, R? is preferably selected from halogen, CN,
C1-Cs-alkyl, in particular methyl, OCHs, CF3, CHF2, OCHF2 and OCFs.

In formula I, and likewise in formulae la, Ib, la.a, la.b, la.c, la.a1 to 1a.a27, the variable
n is preferably 0. If m is different from 0, R? is preferably selected from halogen, CN,
C1-Cs-alkyl, in particular methyl, OCHs, CF3, CHF2, OCHF2 and OCFs.

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 la.a-225).

Table A.

Ar

A

phenyl

2-fluorophenyl

3-fluorophenyl

2,3-difluorophenyl

2,4-difluorophenyl

2,5-difluorophenyl

2,6-difluorophenyl

3,4-difluorophenyl

(N[l |[w[N| =
I I I|I|IT|IT|IT|XIT|XI

3,5-difluorophenyl




41 5-net hyl t hi en- 2-yl
H 43 5-
wWh2@bloones 3- et hyl -

(2- met hyl t hi azol

H

t hi en-

H 42 5-(pyridin-2-yl)thien-2-yl

_4_y| )_
H benzo[ b]thien-2-yl

2-yl 44
45 PCT/EP2008/060335

2-met hyl t hi azol - 5- yI H 46 2,28 di mat hyI -thiazol -5-yl H
Wo—206691019286PCHEP206068/ 660335 47
4- net hy iazol-2-yl H 48 5- ITPthVPThI azpl -2-yl H 49
30 5- di mpRtoplorogexgizol - 4-yl H |50 1Hret hy| i m dazol - 4-yl
th ST bepzsldwaealr YT W 82 W
1 IICL Ily ?? LUIIUI IJIIUI I 11= O'y LI JO g_{ I I'TU1 n- 8'y| H 54
oqui no Yly. yl H 55 2 1 3-benzoxdiazol-4-yl H 56

213fl uor ppHellyl “H 57 4-di f | uoforet hyl phepyl H 58
44t rifl JQI,WM@R@WI H 59]|4-di {{ uorojret hoxyphenyl

664 f 1 Uot OfTet hoxyphenyt—H——61—4-nget hoxyphenyl H
(15 4- (0 <§J$ﬂpr@pyﬁ\eﬂ}4pnv| H 68 4-(oxazolt4-yl)phenyl H
6@ 3- (oxaxifluoporyéthyblesd H 65 3- (bkazol | 5-yl ) phenyl H
op 3- (oX8zffluofonicthppesyt H 67 H
£8 > ﬁ:nfﬁ ZTltﬁll U:Oiéf‘é,?tﬁ ZIRIE‘I#{Y:I : 2() 3- ( Jf'- et h,/I pi per azin-1-
iyl ) phérgfluoranethglpberybhenyl |H 74 3- cypnophenyl H
20 biphenyl-2-yl H
21 biphenyl-3-yl H
22 2-methoxyphenyl H
23 3-methoxyphenyl H
24 2-difluoromethoxyphenyl H
25 3-difluoromethoxyphenyl H
26 2-trifluoromethoxyphenyl H
27 3-trifluoromethoxyphenyl H
28 2-phenoxyphenyl H
29 3-phenoxyphenyl H
30 4-(oxazol-5-yl)phenyl H
31 3-(pyrrolidin-1-yl)phenyl H
32 1-naphtyl H
33 2-naphtyl H
34 pyridin-2-yl H
35 pyridin-3-yl H
36 pyridin-4-yl H
37 2-(pyrrolidin-1-yl)pyridin-4-yl H
38 6-morpholinylpyridin-3-yI H
39 6-phenoxypyridin-3-yl H
40 thien-2-yl H
41 5-methylthien-2-yl H
42 5-(pyridin-2-yl)thien-2-yl H
43 5-(2-methylthiazol-4-yl)- H

thien-2-yl
44 5-chloro-3-methyl- H
benzo[b]thien-2-yI

45 2-methylthiazol-5-yl H
46 2,4-dimethyl-thiazol-5-yI H




72 4-cyanophenyl
6-trifluornethyl
w@2@obexake dor pyrrol o[ 3, 4- H

pyridi n- 3-vyl
c]

H 73 6-nethyl pyridin-3-yl

H 75

pyrrol -2(1

H 74

H) - yPQPRPIVY$/060335

76 phenyl n-propyl 77 2-f|uqnpphenyl n-propyl 78
3=fHooren ICIIyI =t upyl 79273 héuw P enyI n- pr Opy|
80 2. 4-di’tl uorophenyl n-praopyl d} f| uor ophenyl
ﬁ7propyl4r8ﬁhﬂﬂﬁH@I2WUorophen | n-ptopyl| 83
3§ﬁ dlf\g&ﬁga_ﬁn%b|@_propyl V[A290§(919?86
8t opyl SATSTVROCEORESL ol propll — ae|
50 chl or pjivestyylinidgmobyl 87 2{tol yH n-prppyl 88
§ttolyl [ BeRidtdZol-789 2-1sopropy! phepyl nrpr Oﬁy: h90 |

AR 1 i A e ot R st
Q3trifljaubnﬁt&ylphenyl n- propyl &4
§4trifIng§uﬁbmy49henyl n- pr opyl 95 bip enyl - 2-yl
55 ﬁ':arﬁzl\ (ghhéh)n %ﬂrﬁ‘m’lw 8 *;I ;Jrsilll;'nyzl:\h onyl n- pr opyl
59 2-d|1HdbD@WbEbeyphenyl n- pr opyH 100
§7 di Tl upnomrioRaMatRNIBReyl n- propyl 101
ég: :r : ; : %-tp, Or‘?méﬁjz'?ﬁ r}ll Inl- E:r (:Eil/: xg 2+ phenoxyphenyl
ﬁ9propyl4(mbwﬂ3n@h@nm%§@ﬁenyl n- pr dbyl
60 4-trifluoromethoxyphenyl H
61 4-methoxyphenyl H
62 4-(oxazol-2-yl)phenyl H
63 4-(oxazol-4-yl)phenyl H
64 3-(oxazol-2-yl)phenyl H
65 3-(oxazol-5-yl)phenyl H
66 3-(oxazol-4-yl)phenyl H
67 3-(piperazin-1-yl)phenyl H
68 3-(morpholin-4-yl)phenyl H
69 3-(4-methylpiperazin-1- H

yl)phenyl
70 2-cyanophenyl H
71 3-cyanophenyl H
72 4-cyanophenyl H
73 6-methylpyridin-3-yl H
74 6-trifluormethylpyridin-3-yl H
75 3-(hexahydorpyrrolo[3,4- H
c]pyrrol-2(1H)-yl)phenyl

76 phenyl n-propyl
77 2-fluorophenyl n-propyl
78 3-fluorophenyl n-propyl
79 2,3-difluorphenyl n-propyl
80 2,4-difluorophenyl n-propyl
81 2,5-difluorophenyl n-propyl
82 2,6-difluorophenyl n-propyl
83 3,4-difluorophenyl n-propyl




105 4-(oxazol -5-yl)phenyl n-propyl 106
3-(pyrrolidin-1-yl)phenyl n-propyl 107 1-naphtyl

wo2@pomeie 108 2- naphtyl n-propyl 109 pyri di nPQF/EP2008/060335
n- pr opyl 110 pyrldln 3 yI n- mUopyI 111 pyri di n-4-yl

=P opy +12—2= \py||U||U||| 1+ yl)p !IIUIII 4- y| n- propyl
113 6- )P‘F)hnllnvl pyridin-3-yl |n-propyl 14

84 pheno 9|@ydlﬂld1rﬂp®nyl n- propyl a-pBopyhi e- 2- yl
85 Propy| o c%ﬂeﬁo&eﬂﬁlt hyl thi en- 27yl n{brépyPPY 117

\pyll III CT1= L yl = [ U yl 10
56(? ne h hrolﬁ%# -4-yl)- n-pj npjproqyﬁi en-2-yl 119
87 chl or p23eliet hyl - n-propyl  benaefddyl hi n-2-yl 120
2g et hy tg,hb@zol 5- yI n- propyl V\an 01P286

Voo s ol Bl el e Yo Fa¥]
T EFZ #OI UUUO I'\I r\ 1z

ot D PR g heg 0 o T sapropy
90 met hy| Brseprenyishepyl n- propyl | 18:3ropyl
9t met hy| phyiefdmethyibhdyPr opy! | 1R4%repyp- d
e oL | Ry b ey oot | 1589z ol hi azol - 7-y!
f3 propyl 2- tdfﬂmrmﬁtﬁvlhwfb'énzorml photprepy8-y| n- propyl
428 qui heltimoforitéthipREPY! 129 hsaspyh no| i n- 4-yl
propy RIEE benzoxdiazot A t—m=propyl 131
5fI uor nRWﬁﬁK‘M L pr npyl 132 Mwet hyl phenyl
6 pr opy! biphg®yl-#-¥ir i f | uor onet hy! ph®gay! n- propyl 134
g7 di T1 ubpopghagryemgnyl n-propyl n-plé';gn

8:10:r In:;i/ QT Ul{ﬁé){il%ﬁgﬁyllenyl m=propyL: propy 4t met hoxyphenyl
99 e 2-difluoromethoxyphenyl n-propyl
100 3-difluoromethoxyphenyl n-propyl
101 2-trifluoromethoxyphenyl n-propyl
102 3-trifluoromethoxyphenyl n-propyl
103 2-phenoxyphenyl n-propyl
104 3-phenoxyphenyl n-propyl
105 4-(oxazol-5-yl)phenyl n-propyl
106 3-(pyrrolidin-1-yl)phenyl n-propyl
107 1-naphtyl n-propyl
108 2-naphtyl n-propyl
109 pyridin-2-yl n-propyl
110 pyridin-3-yl n-propyl
111 pyridin-4-yl n-propyl
112 2-(pyrrolidin-1-yl)pyridin-4-yl n-propyl
113 6-morpholinylpyridin-3-yl n-propyl
114 6-phenoxypyridin-3-yl n-propyl
115 thien-2-yl n-propyl
116 5-methylthien-2-yl n-propyl
117 5-(pyridin-2-yl)thien-2-yl n-propyl
118 5-(2-methylthiazol-4-yl)- n-propyl
thien-2-yl
119 5-chloro-3-methyl- n-propyl

benzo[b]thien-2-yI
120 2-methylthiazol-5-yl n-propyl




137 4-(oxazol - 2-yl ) phenyl n-propyl 138
4- (oxazol - 4-yl ) phenyl n-propyl 139
w@2qoone2ed - 2- yl ) phenyl n-propyl 140 PCT/EP2008/060335
3- (oxazol 5- yI ) phenyl n- propyjq1 141
o= \ oxazgl—==4- yl ) pllcuyl =t Opyl 14“1 3= ( p per azin-1
-yl )Yphent! n-propyl 143 3- (mpr phol®i n-4-yl ) phenyl
h2r opyl 241dimet3‘ry(t¢uamt byl pi pefaznprdpy! nt propyl
yba phenyl. nlétaw%n%amphewl N{PrARYSpyl 146 |
Er ygl_lu :BCIJI tq¥) : O y_&l V| J.:lln': );{/ﬁllu ||g||y n- propy
624 ri f | (18r5nditYflylisyezaliday!3- yI | n” pmoogpyl 150
24 hexahy GREtRYIigaZl-3-yf - N- P g)pyhpr&dwyr ol - 2§]1 |
P RARRN T T T A LS A et
223- di f | dongthgbgnzomsrphydlin-8485 | 2, A-pdddyl uof ophenyl
m% hyI alﬁﬁo% é—yﬂ' fluor ophenyl QEI}JE(yd Lﬁ}S?
UI I UT UJIICII et II)II V‘lJ ¢_UUUI ULJLO0
| ER20IF8ANRE %’ ! 32 Ar ] qg”’?f%’.y iLf] uor ophenyl
meQ hyl | 299B- Berﬁodﬁlfamldr!iphenyl metohgdyl 160
231:hl or Jph@gbdphg@ﬁhyl 161. 3- ¢hl R y met hyl 162
B o T o R oo R oo oheny! et hyi
1% 2- di ﬂ’rtufmomm@thylpbﬁmhyl mef hyh- prqur
$341i T1 upnomrioRMEheRphemBt Nyl | 1RBropyl
3 T T R R RO R ey B Y T propy
136 4-methoxyphenyl n-propyl
137 4-(oxazol-2-yl)phenyl n-propyl
138 4-(oxazol-4-yl)phenyl n-propyl
139 3-(oxazol-2-yl)phenyl n-propyl
140 3-(oxazol-5-yl)phenyl n-propyl
141 3-(oxazol-4-yl)phenyl n-propyl
142 3-(piperazin-1-yl)phenyl n-propyl
143 3-(morpholin-4-yl)phenyl n-propyl
144 3-(4-methylpiperazin-1- n-propyl
yl)phenyl
145 2-cyanophenyl n-propyl
146 3-cyanophenyl n-propyl
147 4-cyanophenyl n-propyl
148 6-methylpyridin-3-yl n-propyl
149 6-trifluormethylpyridin-3-yl n-propyl
150 3-(hexahydorpyrrolo[3,4- n-propyl
c]pyrrol-2(1H)-yl)phenyl
151 phenyl methyl
152 2-fluorophenyl methyl
153 3-fluorophenyl methyl
154 2,3-difluorphenyl methyl
155 2,4-difluorophenyl methyl
156 2,5-difluorophenyl methyl
157 2,6-difluorophenyl methyl




169 3-trifluoronethyl phenyl nethyl 170 biphenyl -2-yl
nmet hyl 171 bi phenyl -3-yl nmethyl 172 2-net hoxyphenyl
woredobpio2sd 73 3- met hoxyphenyl nethyl 174 PCT/EP2008/060335
2-di fl uor onet hoxyphenyl nethyjs 175
—d-tupromethoxyphenyt—rethyl—3176
2-trifl ot onet hoxyphenyl net hy 1%17
358 ri f | udrdeditudiophygolilenyl et hy méatByl2- phenoxyphenyl
ﬂ@é hyl | 3 Baifadpseeyy phenyl me E%Q’[h}lso idin1
mhe TR T2 1e nanbd oL RNy | 283 2 napht v
fh@at hyl | 3&hlgpgptiedyin- 2- yI net hy @Eylpyr di n- 3-yl
T@glhyl Qggypyrl d| n- 4- yI met h yl
R LARR 40 R AR SIS A
66hhenoxgisanretivipr@nyl net hyl | 190nethylen- -yl net hyl
165 o- m’@héldﬁ&byﬁﬂ'reaylw methyl | 19ethyl_
758 57 e BTSSRSO ot gl ?tﬁﬁ Syl 194
56%h! or )3314flt@rqw¢thylnmrfyyl benzo[rbdthyli en} 2=yl WO
2&99/ 01 928@@@%&5’%99&{}@60335 3?mé\hy|R1 195
AN R vl
Kl Gret hyl biphemiz-yi - yl met hyl 108 reethut hy| t hi azol - 2-yl
et hlyl | g@ae.;sy@ y:]l i met hyI [ soxazolmélthw net hyl 200 1
TFELy g m&ﬁoxy_phellfyl ettt methyl
173 3-methoxyphenyl methyl
174 2-difluoromethoxyphenyl methyl
175 3-difluoromethoxyphenyl methyl
176 2-trifluoromethoxyphenyl methyl
177 3-trifluoromethoxyphenyl methyl
178 2-phenoxyphenyl methyl
179 3-phenoxyphenyl methyl
180 4-(oxazol-5-yl)phenyl methyl
181 3-(pyrrolidin-1-yl)phenyl methyl
182 1-naphtyl methyl
183 2-naphtyl methyl
184 pyridin-2-yl methyl
185 pyridin-3-yl methyl
186 pyridin-4-yl methyl
187 2-(pyrrolidin-1-yl)pyridin-4-yl methyl
188 6-morpholinylpyridin-3-yl methyl
189 6-phenoxypyridin-3-yl methyl
190 thien-2-yl methyl
191 5-methylthien-2-yl methyl
192 5-(pyridin-2-yl)thien-2-yl methyl
193 5-(2-methylthiazol-4-yl)- methyl
thien-2-yl
194 5-chloro-3-methyl- methyl
benzo[b]thien-2-yI




201 benzot hi azol -7-yl methyl 202
4- met hyl benzonor phol i n-8-yl nethyl 203 qui nolin- 8-yl
woreaobplo28204 i soqui nol i n-4-yl methyl 205 PCT/EP2008/060335

2,1, 3- benzoxdi azoI -4-yl nmethyds 206 4-fl uorophenyl
fret hyl 207—4=diftuoronet hyl pl‘lci‘l'y'l ;I"i'E't hy 208
4-trifl uot onet hyl phenyl nethyl 20
49%i f | upRenashyitnazohenyl et hy| 2aehyl
od 11 TT voroamriehgxRianyly met hyl — wdihy4- met hoxyphenyl
I ‘hyl 1Z = UAdAd I'L yl}pllt‘llyl 1 llIyI 213
- (oxaz 1? rﬂetOYIWQEz net hyl *ﬁ
39§ oxaz B-rastiyliniarehyl met hy| 21&'methyI
$9d 0Xaz pb -5y fiesxazolBfINY! | 216nethyl -
—{oxaz et rethyt— 2173 ptper azi n-
-29}?) phe 1\1Tmﬁﬁ¥lwgazo¥'4ﬂ1 3- (mor pholT th%- yl ) phenyl nethyl
200" 3- (Abemaatiyibzsilged azi n-1 - fret hgéthylyl ) bhenyl 220
ZoxyanophsmthyiFEBAorprblid-e3yiCYanapaepy! ethyl 222
A=—cyano JIIl:II i hyt—223—6=-metthyd ﬁlll cdip- 3-yl net hyl
g%. 6-t ﬁ '&ﬁé{ hyl pyrl din-3- ylm Yh\/l 225
304 hexawmgulpylrmﬁrwb[s 4- net hyl r@é}tbylrro -2(1
bb5 y1') phenyd-bdadokgiaZol- 4C§anpounds Gheth@r muj a 1. a. a
rern fr;mu e € Oand—R i3 = 4o &:‘Ity of the
?chmll a é?_ YOrOPRE N ain the substitTEAY's” A and R1 have
Ehe nea mw@@ogm@thylphxertyhe of |rowgethylt o P25 of table A
Q@pnpou1dsnmﬁy@ngmﬁph@yha a- 450)4n&hMD 2009/ 019286
E"T/ EP2 )HodJ H'E)OOSS" Jahie 4<1. CUIE qunu: of formula
810K rpr? %an and "B iety of the
2 mul a kt&fﬂwromﬁé@é{meﬂﬁe substiftlQIéVits Ar and Rl have
phe neamngah@*ybﬂgnym one of |rowgethyit 0 P25 of table A
(rpTTpou e a-450z pl e 2b:
ﬁfmmm 25(0)@% iﬁﬁr‘?‘en Pa._a, \,A,berE!%Fh... and n are 0 and
B3s a ilexazobt- yt)mﬁnyl methyl
214 3-(oxazol-2-yl)phenyl methyl
215 3-(oxazol-5-yl)phenyl methyl
216 3-(oxazol-4-yl)phenyl methyl
217 3-(piperazin-1-yl)phenyl methyl
218 3-(morpholin-4-yl)phenyl methyl
219 3-(4-methylpiperazin-1- methyl
yl)phenyl
220 2-cyanophenyl methyl
221 3-cyanophenyl methyl
222 4-cyanophenyl methyl
223 6-methylpyridin-3-yl methyl
224 6-trifluormethylpyridin-3-yl methyl
225 3-(hexahydorpyrrolo[3,4- methyl
c]pyrrol-2(1H)-yl)phenyl

Table 2: Compounds of formula l.a.a, 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.a-226 to la.a-450).
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formula R 12b, wherein the substituents Ar and Rl have
the nmeanings given in one of rows 1 to 225 of table A

w@ cmapoasss | a. a- 226b to | a. a-450b). Tabl e 3: EorpPungiec033s

of formula |I.b.a, wherein mayd n are 0 and Ris a

' f th 10, f la R.11, whe
ERhE 2 Combdius 3 el el Siiohin LT R OROLR 18 4 magigy of the
tormuladivd 23, wherdn heosubistieets Ar (@od fi darel $hel rheanings given in one of
Fdwvsat ©28)5. of Tadw & (dombsuriaeung2e4 td Rramsey)l - b. a

wherein mand n are O and Ris a noiety of the
formul a 12, wherein the substituents Ar and

{alkle @Qaﬁ?’ﬁ@%urﬁﬁsﬁ’é fernyladrfea.gyherais m gRgsn re %aQ‘ig B m0|ety of the
foatLia A1 Rio,arheoeindse $ubsttuBals Arant iR dlavd §2) meé’ravh)gseglm in one of

(PO S d?ftatfl@ﬁ%rﬁpdun*as@a a W06k &) f3.dgg). n are 0 and

Ris a noiety of the formula R-12a, wherein the

substituents Ar and Rl have the neanings given in one

bable Boempourdsxif forgiula laha .ewvhereioarpodindse 0 land Rig @ameiety of the

fdpmalh-RS9ayherdid tHablisstitientsGHpRRIdRave thd mféﬁhﬂlj]@s ivén @, one of
y of the

or w‘orb%]o?g%lgé\ﬁé&g?%ﬁ?%éﬁgdagﬁ?%ggis Ar and Rl have

the neanings given in one of rows 1 to 225 of table A
TsldegoCoohpolrusasf 2861l Ib.b bwleeteid 50 bhd n2be Tahl & i5:a moiety of the

%%WQQ \ﬁrﬁerélﬂrtl%'hﬁosltltﬁng AV el H’av@ﬂ?&@sﬁmﬁ%@g@e@ﬂ%ne of
QYsst ﬁ’t%rﬂ‘?yb/&? Aa{ﬁ(ﬂ{n‘?&urﬂﬁiﬁg %ﬁgt o ﬁg@ gi ven in one

of rows 1 to 225 of table A (conpounds la.b-1 to
8616 43200 mpd s &f BrmGRMMVA Miserglh nf afdblafe d add Ris a moiety of the

wﬁ%[ﬂ%l R 1% %Qgerv\ﬂ?ﬁe s&sﬁtﬂganPLSapa Rm?]'a% Yh&?%eérﬁﬁ%&gen in one of

FaVes H@a%f’rfﬁ%at{j? PPOTRPLERE I 22@%&%%@%‘850225 of table A
(conpounds | a.b-226 to |a.b-450). Table 6a: Conpounds

%bIEQB g;z Hﬁ}rﬁlsb)ff%%faﬂ'tﬁa RGN é‘ﬁcﬁngr@@gn RIi§ a&noiety of the

tituent
Rk o et e SSRHCRES Aypd R TaVs e peniags gidggun pre o
tawsZb® 235 af saklle Adcgroperndamkis-226b ko R25a4909).1 a. b- 450a) .
Tabl e 6b: Conpounds of forrmula I.a.b, wherein mand n

?%tﬁe%' @ P&Jﬁdss cﬁfwu‘?g Ié’a %lwﬁ&lgm nﬁ %B(ﬁmla?e Ballig*?% |s\§hﬁ5 gfl){rbf the

ORBUGR- 1?0%%”9‘%”69 substigenisaly |aé1d/51(f@dﬁﬂaﬁme§mn@s QJ'VQ'ZG‘U)”G of
tawvsl atol22465dgble AGcoMib@0@AS10B-9286a.CE5EP2008/ 060335 35
Tabl e 7: Conpounds of formula I.a.c, wherein mand n

r nd R i moi ety of the forrru 1 _wherejn
Phile 8 L0Mrbunta @ ol o Rvietoin b Rad Hati P e R Broipty of the
fonwulefR-12.0mMeerdinttioe sdBtientsalyl and/R'(rayentuumesnings givan ingone of

FovsCt #5296 of tabl@ Al (EorRpoFaBPRL2USE tefa.h-asmul a | . a. c,
wherein mand nare O and Ris a noiety of the

formula R-1 wherein the substituents Ar and Rl have

1 pkle ﬁéaﬁ?’ﬁ@@urﬁﬁsﬁé formyladpeb.gyhergipsand p gre®gng R ip gpeiety of the
(ommmacmmﬂa, Wieerein Zbsubstiluants-A30) R Tabé theGacariliogggiverdia one of
Rfwsf Pfo@%aof'tatﬁeﬁ(ca\ﬂﬁdﬂdg 1Ab3PEa b ANRakhANd Ris a

moi ety of

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 to 225 of table A (compounds la.b-226b to 1a.b-450b).
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10 formula R-12a, wherein the substituents Ar and Rl
have the neanings given in one of rows 1 to 225 of

WO 209b©1928¢ conpounds | a. c-226a to | a.c-450a). Tedl/EPRDS/060335

Conmpounds  of fornula l. a C, vm,ereln mand n are 0 and

f 8 78Ol St Va0l f \)“%h O ty of th
e (i PARRPYg O é‘?{a“ul':?l ‘”’h& Sl ”}r@%‘?ﬂ‘ AGs GPQ/&'S?W‘%% otthe
ormulasR dvehereindhe sebsgifuentstreand R'dwivp thenaiganiage giggsin one of
tovd Bro2262fble AqbbrapQindSearpaustscepsf ormul a 1. a. a,
wherein mand n are 0 and Ris a noiety of the

formula R 1, wherein the substituents Ar_and Rl have

{alle ﬁeﬁﬁmﬁ%ncbﬁ QF &MU lehe votereipngnand nags ©98d byis eappiety &f the
foconl g svharcia-tid dulistitueatsadrand)R ! H20e Tradbmeardifigs given in one of
(ARPPNAE At OATH Rpdyrs fa.cWDBRSTIL-BNd N are 0 and
Ris a noiety of the fornmula R 3, wherein the
substituents Ar and Rl have the neanings given in one
bable Bangompounds b fasmutedisl-@ whefeio mpaithiagrd Giared Bisatmpiety of the
formata%@2a, werdin hesubbtituergPe wRd R Mavé e fbanihgsagiden in one of

O R ARG R L 26T RS LS e

the neanings given in one of rows 1 to 225 of table A
TsldeBbu@ospbuands-ddGkmu Ileac, avhkrdi? &) andliabtec0 4dd R:is a moiety of the

%?rﬁg%%ql% Qfhdr@h '?Wehéhdstll%eﬁbs AVM%\%HGF@ fha% #RAmBarfngs gﬁvé}ﬂq one of

r ereint
st BrdiB s h e o el Itacsle Son The e
of rows 1 to 225 of table A (conpounds la.a-901 a to
rabla-91Cdmbpadndslcidrinulall. da, Wiesreiaunead Afard 0BAYIRE la. rAcidty of the

er%r%' RL1 n@v@%@m\/\ﬂ@%&b&tfeﬁ% Br Abn% R We%é/mggmhggwen in one of

e h@aa%rfﬁ%a%ﬁf 6é?PWP%¥i‘é'%P 45?50 #4879 -t 0 225 of
table A (conpounds la.a-901 b to |la.a-1125b). Table

'lgble @@”@% Sshddlof FRHI 1334, veheRein WNEAER Br Vﬁ:@é ghd Rr]s %rn%lgty of the

reln

finubin §ew'9%"rg’)&rtﬁéﬁub5ﬁ§qua/£ TR et e oG D OV e of
wiws T iovid2Slof tabl@ ARcerhpaunids éa. &6 6 dorfoardd®). | a. a- 1 126 to
la.a-1 350). 40 WD 2009/ 019286 PCT/ EP2008/ 060335 36

?S‘ﬂ% 31 1§Om§&m%{? go‘cfm%[a Ifao% %e?elhp?ar‘rfld p%dﬁ gh&'\ﬁq}s grhqo@ty of the

F’ﬁ’@U@Lﬁét vhereinttae AvbaﬁenMAWtWeﬁ%meﬁg@g@ QKY@'FI 'r] ¢pe of
mwes Dfo 2265afsatle Adc@Rbowoids 1abl961 Ao (capip2B)nds | a. a-1 351
to la.a-1 575). 5 Table 14: Conpounds of fornula

ere and Ris a np
Fatedna EohenchaR P Bl JTe urtst A bt RI> Aayiety of the
foneuledbdngergintlesmsibstibiestsafr anddvidhave the @2aniogs givgn @ ohe of

(cﬁ\%n@@msoﬂté:bl@ﬂ(c&ﬂ&)dn@s lRa®01a &0R)a-1 253 15:
Con'pounds of forrrula .a.a, wherein mand n are 0 and

is a noiet t he 10f rmula R-1 wherein th
E@M@ﬂ ilp L@@meoumdsaﬁ@rwlaﬂm V‘th‘?ée"f*rﬁ*a?ﬂdn@greg(? FhRiiga mféety of the
formuladRvSb Iwtierein 2Be sidbstitiehts Ak dnddripava dee dnaaranggsg‘mem i one of
FcﬁvsaT £02) of td tﬂ'@k?o&ﬁpoﬁ%ma@@%g Iafaoﬂﬂ-ﬂb

wherel n m and are and moiety o he

Table 12: Compounds of formula l.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).
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formula RR1 5, wherein the substituents Ar and Rl have
the nmeanings given in one of 15 rows 1 to 225 of

WO 209b©1928¢ conpounds | a. a- 2026 to | a. a-2250). Tedl/EPD6K060335

Compounds of fornula |.a.a, wgerein mand n are 0 and

i.S i et f fornul,a R-15a
BB 7 CBmpeche? o riTese Weepavftnein i ROE GrO4RT A msiewy of the
ormuladvd, whereinabe sdstitusibiseArendddnhayeanias meaniag oiwe int ene of
Fovsat B256a0f taid ATadhgoukab 1a.£aBpoWkEiS-d75)or mul a | . a. a,
wherein mand n are O and Ris a noiety of the
formula R-1 wherein the substituents Ar and
T flle ﬂéaﬁ?’ﬁ@%ur‘gﬂs\% fermylagrfea.grhergipigand p gre@gnéd R is atswetx of the
foconlRmdswhacia-t2d) Q@dstituentsa reen2 F(Haye tixbméeatihgs diven in one of
RNEPPIOES &ﬁaﬁl&k%rﬁpdun@s@a 2WBeE &l B M&ig,. n are O and

Ris a noiety of the formula R 1 7, wherein the
substituents Ar and RL have the neanings given in one

bable Absompounds b fasmutedid- @ whereiompanthaard @ aad Risa mejety of the
formatadd13) whekaibltiee ddbstifderRoM RIfhahetiBindahings given in one of

N 1 g aTo Ao RE oo B2 and ra

rein e sub uent's and Rl have
the neanings given in one of rows 1 to 225 of table A
Teldep6u@aspdinds-ak Aftutad.d. @ . vehe?di0 @) andrablee0 28d R is a moiety of the

fPMRRURYS, \ﬁlﬁerglﬂrﬂ%’h@osltltﬁnf% AV el %v@@ﬂeﬁmﬁ%@g@e@ﬂ%ne of

E,Ff{lh“'ﬁ;} ﬁ’t%rﬂ‘?yb/&? Aéﬁ‘l{n‘?&u’ﬁrﬁvn%a%ﬂé% E&@rﬂ% gi ven in one

of 35 rows 1 to 225 of table A (conpounds | a.a-2701
Taolk a6a- C8RABIundS dbfoPmdi: .o Wekiel i sid h BFd b R.ifla @oiety of the

w:%[n%' RL 1% ;ﬂ%rmﬂ%’e s&sﬁtﬂganPLSapa Rm?]'a% Yh&%eérﬁﬁ%g%en in one of

FaVes H@a%f’rfﬁ%at{j? QPPOTRPLERE 13- 20?6%@ '@ %%25926 of table A
(conpounds |l a.a-2926 to |l a.a-3150). 40 WD 2009/ 019286

Pt BBR! &ﬁ&(ﬁ.%é%f forrhuhal £ v@%relmﬂwg% ®hnd er Ir‘r"ﬂ)lety of the

bR B e R e s 2D 1 sebe g s g0 one o

aws h@aZﬂ5rt§éat¢¢ fdeompounde |a-2020 e 12.a-2259R5 of table A
(conpounds | a.a-3151 to la.a-3375). 5 Table 21 a:

g&ﬂ‘gqynégmééugdgr %%ula Iaa thng’%ﬂ %Qndrb\%%do Qn@[?ﬁsg n%lgty of the

forpyle; R- uéﬁt’@er%{f‘ t%wh&itq@awrﬁﬁ@ Ridwie HFsMGANIBES PiMervineone of
afws T tov251of tabl@ A3 carhpdumidb ¢a. 42060 hplaun2iérd)a. a- 3151 a to
| a. a-3375a). Table 21 b: Conpounds of formula I.

n.m and e nd Ris a no
PAE Thoc paaid® ot il e elsiet ot B Sre) 2 g rﬂ%{w of the
foneuledRd il nkergintless ibstibiestsafr anddvidhave the @2aniogs givgn @ ohe of

(@\@mmﬂtzﬂ)l@AQé&ﬁp&rHQ 14.8-2478 %/ faly-2700gbl e 22:
Co_n'pounds of formula I.a.a, vvherel n mand n are 0 and

a noiety of the formJIa R- wherein the
E%*EigﬂptG@ﬁP@U%S oA FIMRIR IipaRsevhiaRRin ﬁ‘bé’f‘ﬁ Rgse %?%R ip A nepiety of the

formuhR-2Pwehekeihdh@ &ibstifuehaAreand R dmvpdhmnhsamlagsaglﬁﬁ B one of
Fons' ﬁtoazz%ﬁﬁ@able Kétéérﬁp&%ds @Q@%W&laoj 2é 3”“' al.

wherel n m and are ol et t he

Table 20: Compounds of formula l.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).
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formula R 28, wherein the substituents Ar and Rl have
the nmeanings given in one of rows 1 to 225 of table A

w@ cmapoasss | a. a- 3601 to | a.a-3825). 20 Tabl e PAI/EP2008/060335

Compounds of fornula I.a.a, wyerein mand n are 0 and

t f f |
FapS o CRmpacna? ot W ctre fuand Tlats §PORA A giely of the
f§>frmullad%v§5 1W|1!Qfei22|5ﬁ siibstitiients Ax gneldridsve the aarin@sdigen i one of

Fovsat thOBB)of tatfle Aqbdripahids Goapasndsiagf-3dzmmul a | . a. a,
wherein mand nare 0 and Ris a rmlety of the

fornmula R-3 wherein the substituents and R1

{@lde @é@m@%@m@d\% Shformulgde-aiwvherqing and fba@z%a'aﬁ Rt'%% I”E?'@iy of the
foconl R8s, Weerein 4055dubisttubats v 42d B! .haVakileem@énings given in one of
(RIS d?ftatfl@ﬁ\%rﬁpdunﬂs@a 28§ £id1aM- 8880 are O and

Ris a noiety of the 30 fornula R-35, whefein the
substituents Ar and R1 have the meani ngs given in one

bable 2dnsCampaungs B tprmulaldlaea, vheeaimpoansas ate) andiR76a mpiety of the
formatad208, whkréih ehe’slibsfiaBpe Widsd &' Ha0s MR rﬁeénri@g@given in one of
i iet t he
or rru‘orbz{g c@@%l%@é@pﬁo g I%ﬁk@?ﬁf {&glnfasé/?xﬁggnd Rl have
t he nmeanings given in one of 35 rows 1 to 225 of
Talié @2ACorapogais rod forinalad-ald Mherein Inaared 4 2850 and &G @ i2@ety of the
fPIRRURSS, \ﬁrﬁeréﬂrtl%'hﬁosltltﬁn% AV el %v@@ﬂeﬁmﬁ%@g@e@ﬂ%ne of

E,Ff{lh“'ﬁ;} ﬁ’t%rﬂ‘?yb/&? Aéﬁ‘l{n‘?&u’ﬁrﬁvn%a%ﬁz% &Ié‘rﬂmgﬁgﬁgl ven in one

of rows 1 to 225 of table A (conpounds la.a-4726 to
rabla: 26%&%po%s@f&@l@%/l%%r@ﬁ:m ERPRAR OBRASRIs a31$0|ety of the

1%%[1% Fg%% @é@.ﬂ‘fﬁgéub%fnﬂeﬂ{sw a%d I?Eha% tﬂ@rﬁr %@Hg%@ lnrbne of

e k@b%?équ@ﬁé(sa@mwdma ﬁ"é”@@ {hie-are@diings gi ven i n
one of rows 1 to 225 of table A (conpounds | a. a-4951

&)golla Q43C§ri|15§l)nds%f T3PLe I?éoa HRIFBR WSSy ngégﬁﬁﬁmsh nRbiéty of the

er el

R 2l e SonteBRa Dt R TR E TP cainora vampene o
s h@a?%nﬁéatgbﬁk fdeompounde |a-38R0wslala-4@P0N25 of table A
(conpounds | a.a-5176 to | a.a-5400). Tabl e 30a:

g&ﬂ@%gnégmééugdgr %%ula I% ? wh@%ﬁﬂk@q&%%%d(\)lﬁg(?g{q% trﬁtﬂgty of the
forpyle; R- Qéﬁt’@erﬂf‘ thg v RiitueatpeAtand Rigtave ngsm@?'i'/@% giMerpineone of

aiws T viE25lof tabl® 23 carhpdunids ¢a.4-406 b hplawdia7d)a. a- 5176a to
| a. a- 5400a). Tabl e 30b: Conpounds of formula I.

rein.mand e 0
Sk apLCaRoE RiEmiler 3 He et et Fubhe Q?n%ﬁds %f*o'ety of the
foawelat Rr8 5 mszareindle silbsditvents Avramddt’ havs theomeaningsgigebingfne of

ol BtofR 250 T AdSorhgoLitdB 1 8la2v e td R.4568H00b) . Tabl e
31 Con'pounds of forrrula I.a.a, wherein mand n are 0

is anoiety of the fornmula R-26, whereint
5@1@@?7@@?‘19@“%5 Oéf’fﬁlmR[E |PaRseVheRRIN Reand ﬁ@@ %?%R 1§ ﬁ r@m@ty of the

formuladRv86 Iwhareid2Be sdbstitiehs Ak dnddRffavads haakingsigitert b one of
tRvr 0828 of tafle A (compounds la.a-4501 to la.a-4725).

Table 28: Compounds of formula l.a.a, wherein m and n are 0 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 la.a-4726 to la.a-4950).
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Tabl e 31 a: Conpounds of fornula |I.a.a, wherein m and
nare 0 and Ris a noiety of the fornula R 26a,
wob@p®ianst he substituents Ar and RL have the nREIEPZPS8/060335
given in one of rows 1 to 22fg of table A (conpounds
.a-0401 a to | a, a-5625a 25 .Tabl e
5700 39 omBoirits.of bR A el AT 20 BT AR S g ity of the
faningleyR-88, wiaseinftiog aulstiturntzaly, angiit!rheve thehmesnibgs divereintane of

Rwsantd 225 didatte AEoBAMIE U5 aJOB e lah-8T&5)0f  rows 1 to
225 of tabl e A (conpounds la.a-5401 b to |l a. a- 5625b)

Tabl e npounds of formula |.a.a, wherein_m an
hakle éoaﬁﬂnwlﬂrﬁjsé’f fﬁﬁmé'{ay' ot Vt’rf?ée'”@@a'?d)i" /A @apd 543 a m0|ety of the
foinaulai R+16 heheseibdibe swestituenirAraamd RIhadvavtes thbeningsagivergis one of

Hivo/sefﬂto' 2?5%%5?@ A (E@WSouhdt . 3%517@% fa8Rb&0) (conpounds
| a. a-5626 to |a.a-5850). Table 32a: Conpounds of

fornula |.a.a, wherein mand n are 0O and Ris a noiety
bable Bea: GaynpaHnds & g ulaiaes, aiheraih g andbs aiiet Qand B igna namiy of the

Blrnbl%\R‘—1B£18NH§?@ﬁltmg§utﬁt|M@ﬁtslm PAR Plave G MmOMEnds §iver?idDne of

‘ﬁ%o S%fq 8@980%%3%?%%983 Va:la a%be%?Soa . Table

npoun and n are 0
and Rlsam)lety of the formula R-44b, wherein the
Fatis BOb:u@wrhsoulds ahfbriRililal ave whaesimesamidigaregd sehRiisa omgety of the

fbgmgraqu\fm v@f%rég%é)éucﬂgﬁll@%ﬁtsﬁr(a?lgW%U??nel it Qﬁlé&z&peﬁ i one of
st B it (aBRPo SRl B e ned ac

outlined in the synthetic routes bel ow. WO 2009/019286
PSHIE BP200R8HOGRRBIP fordBla 11a.a, Gatesialm sydh BRS 0 endRiwaYSety of the

1%?%8%2% \Hrﬁer&ﬂ‘?hé ?rt@d{u%n{s Ar%%rrﬁgr{évgt@esrg%&ﬁ@s Bsen in one of
QM\B;S} M%?@é&gftﬂﬁ ﬁdP?fﬂ@OL&@ﬁqﬁ%aﬁd@ ¥ 12¢1e63%r mul a 11 and

poI ycyclic amnes Ill by a base catalyzed coupling as

%é @tl§cbérﬂ (i}?ﬁ@%?folmulgq E%h%relmmaae o MR |§'|§|m0|ety of the
§06m21@2l3§¥é %e'rﬁl% |trﬁ s%sﬁu ﬁgf\rﬁnﬂlﬁ \hgv%eén%g&%gs) %ved1 in one of

m@thO(ZQS(qQQbIg)\r(co(nmunds la.a-5401a to la.a-5625a).

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 la.a-5401b to la.a-5625b).

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

Table 32a: Compounds of formula l.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
rows 1 to 225 of table A (compounds la.a-5626a to la.a-5850a).

Table 32b: Compounds of formula l.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 la.a-5626b to la.a-5850b).

The compounds of the formula | according to the present invention can be obtained as
outlined in the synthetic routes below.
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g 10 (I'11) (1.) In scheme 1 the variables R1, R2, R3,
R4, R5, A B, X Y, Ra, Rb, Ar, mand n are as

waledovnedsherein. R a has one of the neani ngs gP@ERP1008/060335

R1, preferably different fromgg hydrogen, or is a
sui tabl e N-protecting group, e.g. butyl oxycarbonyl
(Boc), 15 benzyl oxycarbonyl (Cbz),

9-Genasaleypthetie batkyews bonyl (Fnoc), triphenyl met hyl
(Trt), nitrobenzenesul fenyl (Nps), ally) or benzyl.

Elgh]gbﬁnd%acqurgee%rmblg I%érélﬁ"&) AN §5n 8@8 e([j)a ﬁ%cézgr&érﬂg%trfgm suitable

Pvatoraib srtegeéﬁw%re C%{“B‘M‘QS\W ih‘? ﬁmh‘&@ 8 qad eRlveydic amines Il by a
basepaatsigzealcmopliigws depidédimdahdmpriocesses, e.g. by the
20 processes described in WO 2005/113539 or US
007/0 27161 or without a base in a polar aprotic
61SA{- such as dimethyl sul foxide (DVBO) as descri bed
in Bioorg. Med. Chem Lett., 2003, 13, 1329 The
reacti on of the conpound I1 and [ carf a‘Rspo be
perfornmed in the presence of Pd(O0)- coNpgund by anal ogy
to the nethods descgjbed in, WO 200/ 088107, in
particul ar page 112] WO 0331 0027161 and
25 Organic Letters S0~ Syitabl e bases
i nclude al kali ne
bonat R’ sodi um Aedarbegat e, pot assi
| KahiX _hydRdgi de€) sughaas |ithi
SREG-mM h drcmrde afg—poetasst+em hydr d
al koxig (ch as odigu met hoxi ¢
et hOXI derAsgdi um B?so%pcgm 2eo%psodl u(ﬁi)é)rm- but oxi e, asodi um
tert.- but®kde, Iithium nethoxide, lithium ethoxide,
'ithi um(|pr opoxi de, |ithium n-butoxide, Il Ithium
tert.-but oxi de, potassi um net hoxi de, pol( dssi um
et hoxi de, potassi um propoxi de, WO 2009/ 019286
PEhEM20084 QeAAREs R4 R2pRE, RISRY M, B; KUY ORd, (e, A et &sbh B as
ﬁ&ﬂeﬁ r%%.ﬁ’%@ﬁas ﬁrlwe( hme%lnln?égweq?& @ugrtefﬁﬁblkl_?welrém‘from

dride, sodiu
¥Pc599ﬁ” 8f 'Sk?a%tapge %P@%ﬁ“ﬁ% IQV)U& .9 %‘§¥IPX¥93§’%| (Bogk nol
bénzzytoixpearbadrly) (Chz),fafluarenyimethaxydadasy! (En@chdipheeylmethyl (Trt),
ﬁlirogé'ﬂz’éﬁeédlﬂenYIQNgs ), aliyl 8Abenz1. Hal & PaldRkn Qﬁrpaméblapér orl.

am ne n a preferred enbodi nent, the coupling
reaction of Il and Ill is perforned in the presence
becardipatasshemeal thg refyceeiciapgng aempoung [ 1s rgapled imtiewigsence of
& Bhseanpawaibgaionne EEhpaid WEteraimgas BEndadPlodessei_af bg the

grfoc%gelglgﬁgcrﬂ)ea% WFW/?#m&g %‘?003%& ?T S%Mn‘%F? base in a
Belak apretic aqbvecnéﬁr%r@%f{'mﬁrwheﬂ&or'ﬂﬁé@MﬁCﬁ é‘fﬂ&ﬁ%ﬂ?ﬂd’h@@}”g Med.
Cherr Let{ d2088n 1| 1|3d9n'érm‘:leaohrmfl) ofltrmat(brapbuml(lbend [l can also be
E&?&r@%&)ir;”@he Qé@r% 6P 8S-LYmpHurtPEA vaB tivd |tnl§thods described in
PR B Ao B L SHOCEIIEE OScus M B o
Praapiplriehi2Ae3, % 8P70801 . - but yl phosphi ne, and
cycloalky!phosphrnes such as tricycl ohexyl phosphi ne,
A0thRSPREs A daeikdh ROGSEIL AR ELAH & hth @A borte Rodtim
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-butoxide, sodium tert.-
butoxide, lithium methoxide, lithium ethoxide, lithium propoxide, lithium n-butoxide,
lithium tert.-butoxide, potassium methoxide, potassium ethoxide, potassium propoxide,
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15 2, 2' - bi s(di phenyl phosphi no) -1, 1' - bi napht hyl ,
1, 1" - bi s(di phenyl phosphi no) f errocene or

wda2ebbieéai phenyl phosphi no) butane. The cat al BCT/ERI008/060335

effective anmount is preferabl4,ofrom 1 to 500 mml |n
rti.cular from10 to 30 l. of co

Bahen G rpbuoTE oplrsr RtioRcAbrah BKATTe(E hyRee JLgn as irium

hydrider sastilim hydridel eieotassiohvieysiride SThe amownt opbagerie pteferably at

RALMEO Wbl pECHBICE adHig B InCodiciilzp GaIcaSNE0 stk Bedrdol of amine I, e.g.

EIZENG 10, AbliRNG o SYARNEY, eLhy! benzene, Tsopropy!

enzene, enzene, tert.-butyl benzene,
chl orobenzene, dichl orobenzenes, anisol, aliphatic or
bl a preddried ebiioelirserstuibb casplingtreadtipdrodflandmiéis performed in the

Hfétsgﬁ(éelt clﬁf:ar (Za'lgﬂwc%flyl“é@ébﬁve eué}?ﬁﬂn&’ @éllb@l’[}f’ﬁt (0§ c@r’ﬁpound qra
Balorl 5 HemP R TR SERaPE RBITTIRE 2 RTRS BRAD PRt b under

rﬁacmn pinglitions.G19.CRlIagumatidhdodigei palladiuendt) anstate,

Petrakikitliprelip ABSp hieghaliagiut OTSr yd (dibernzyaderiéa cetdhaRipaladium(0) (=

ﬁ@g@ﬁﬁ} g%dv%tggéc%yﬂk{ r%fn (gq WN; Bﬁ%%}élpg |.§§ﬁa dgrbe and
Wﬁ‘@f‘@l%p 3 §Uﬁr§/a$ H@@ﬁnﬂ%ﬁpsﬁ@nébtf 'ﬁ'#ﬂ@@o%hﬁ\?ﬁﬁl‘%b@éﬁ%“ﬁ
btﬁtylbhespfrmaml tertl-butgphosphinea ged oyclodileyiphoRpkinésdch 8 R1
iR éoh?é%yipﬁ%&m% %h&%&bé’c?an%%%ho ihd ct‘ué‘at&h?ar{o%séhéh'

AUl nel e amound, T bingoisP, 1 iR uCsphig errocene or
t Sris{dinbiemdphasehineliufanedThes cajalylicaty affeasivewmognbis pegferably from

1 fe500@%i01, 86 paribaibt fraRND tR300 Mnkdl @erIMSPET dofpaduRd@ i cal

whi ch can be easily renoved and replaced by the

desired group R1 or which can be nodified to give
@ﬁ@erﬁﬂléérﬂﬁ %w"%r%&wrwfé bamsklllds PRI PSR ap U@”gﬁobll?ﬁt Suitable
ineb)splvenis incusd earb yati o dzoibgis fuBb @k benzene, toluene, xylenes,

QI%XHMC@B;E@BM ber(zgﬂé? butﬁbérﬁéﬂé et@M' le&%%%@f(fmgxb?nzene
2l

c), tri n Itr
Biobentqrisb. St ainbate Ortioyglia eferSRpIEs Te Al
g\emﬁefc@ydrxéurah@,aim@ntemlwbem or alicyaiasuliongs @hdtshiéoxides such as
figtatyl sulfoxided Sulitipieaind thd likes Wiéiraﬂl@ﬁﬂmda'@ﬁf dlibraneagecot

Eg}gogp!:%ltzlgg 8H(§’ NI %k)&%&%%\ég%cr{ Qg dlﬁﬁ‘ﬂgp o?mﬁpﬁ/de Ei"ra‘r?eqwl ng
a@%?ﬁ“desUdﬂetalé'pyrF@'ﬂ@'&dY ﬁt?éWiF?jPQ;r idgpe cangrN- ethY'pyrrO“JJone

1, 3-dimethyl barbituric acid, in the presence of

@@Fn%béfﬁdsccg% %%ﬁ@@l@@né.nWé ﬁ\?d?rgg% gaﬁg%’géot?iﬂéd from compounds
AR oG Y eRovace e R b 1l o a bt Rgicive aroup.
conmpound under reaction conditions, e.g. palladium

dircihe 84 g quirfal.ﬁ@kbmbwnonhmeyémbmwhism@) al dearledirddal R but

2 8récuts%(f mep&}'fzt}% cgﬁgﬁgﬁoeéa{%e} r(?l 8 ?%(Ij gg Hﬂﬁgc? bel?w to ot()jlaln the

degiredspPgtityany R D RIGFEEsOr §lﬂ:'ﬁd5\7§| ‘gh'tﬂﬂ F@h %?Pﬁﬁd@'ﬁﬁi"?ﬁjeand
tepiaalcd Yl pﬂimdegdh‘ed tgsoupSRI'Cdfr verdcht eanblogt rylbmhe)ds fhgive R'.am@ precursor
Eé/r%l%‘b&éhﬁh §rou5 ldﬁ@ &3ch 58 6 |099<%3F%%rﬁ/h§§)%5“ ne,

ﬁgﬂzg‘%ﬁ é%r‘(yb{%t\}% ]’Ip g@%maﬁ%)(ycilr IFne?hyI (Trt),

nifrabénze(dsytesylyNpsosiphandpenayane, appl yi ng net hods
known to a skilled person (wth regard to elimnating

&L 1 yaM @2}?@@ d?&?pf%?ﬁ?e QLal S%Bfaﬂ%”@ﬂh&un%%f%e fifiula I,

rdt
Wh@r@ghlgels@ydrpggn d'ﬁ'r}%;tht\&aigpmhp@llyl(gr% ig ac |eved for example, by

reacting a compound I' with R'2 = allyl with an allyl trapping agent, such as
mercaptobenzoic acid or 1,3-dimethylbarbituric acid, in the presence of catalytic



10

15

20

25

30

35

40

see J. Am Chem Soc. 2001, 123 (28), pp. 6801-6808
and J. Og. Chem 2002, 67(11) pp. 3718-3723).

wa\bdoenrasdé vel y, the cleavage of N-allyl can al BOI/BR2008/060335

effected by reacting conmpourgy I' with Rla being allyl

in t. hodi d .

aarties Brr0 i SHBL e e ndRPE PR SarPstnds igt.arg gyie to form
8 Galiasiumi®y h@ﬁ@ow@lstmdﬁbmctlw Genditengitegn patiedium drhidids,

tEtra kis @G3HePNIphosRirgRsH6 didmg0)BRir @i |B@rﬁlzyﬂdéﬂé@6ét§hé MipEB2Hum(0),

é(i\%u éb%ouslggb%r%é@a h-lh%#)géf’ %ﬁgésé/ Er{yﬁ)hgigg%mes such as
g'lﬁ’B;%W'@'i%Hb'”ﬁat&‘a'hY'@%O%’ '@P%E@Sﬂ@%@@sﬁh'ﬁec@}%ound I
eyudradiyiphBdphines, slchldetric pactaxgiphespinitiet, Bod ssemially éth phosphine

EhERAURGE R SudNAI 2L H‘bﬁe@lﬁhos}gm%)@% L inagHus1 BENZY!

£ e@%ﬁ'eﬁ ORPgSEy P?iﬂfﬂéepﬁprﬂsﬁ%ﬁ?&& 5 Roueh (5 Siafbd fbrsdttwitn

egatsbie aiminaiing AdallyhinHiyel peseaes ome@rC@@tﬂb@nzgt@ dgid, a@e aci d
wEenabhss; Wtﬂtr@glatrd V®elghifsting i lites Preséraetdf v es-gifretHyIuBmyturic acid,

S ) GRS é;bFﬁéP' 133 gﬁ{}p&é%‘éoﬁ 686‘@8@@1 rbuglghé% 2002, 67(11)

dr
D741 23 Alp@atYal e cisprage < AL alb] et 35ohe ehected by reacting
tanpoundt|oxiyrcRRiheimgl allyBo ¢he prieesrogl of xtyaiunb oomporidsz3ych as
Bl th;;’r%r @Mbéﬁﬂi %FH%@WA NS W?r%c?\glgyttB'trﬁg‘ﬁl@W HB¥dribed in J.

| f
PEPLEos R JB”W% Vel Joo p‘f’?&?ewéﬁ&"ﬁw 549 3 pp.
BeGFI Y TetmhadieatAsyos ety IOR7 28(20), eat 38t 36011 he

protected amne with an acid, e.g. hal ogen acid, such

@?2 Hglbﬁﬂ%%l '_ﬁ's suE)Qt tl%nq n?%g)aqs 4;? Elgé\;édqﬁrog?a?r% 08m§8urg1' | WMerein R

Pd" J@@d?%'ﬁ’n C‘Pﬂ@t'?r&fm iervéf%%a@dwown 'Q\H@r%ﬂ A ypqcal'ysthe benzyl
gtoup dsrenfvead bg artgdaigedatidnreactiondmtherpaseatce of a suitdbde Pd catalyst,

conpound R b-X, wherein
%&gﬁaﬁa@f o@ea@)m BAliaMm Midrbxide.COMP

one o nmeanings given for R which are
different from hydrogen. In this conpound, R b is 35
Biefaaradtsl lie @) achd clgbkallle peatiBe grasipo vk protective group may be
kemdvéd halierl Xydmpdund FAwiadrkionys fal ydhogehkSlitab® prbtective groups

%g @wﬂl w er Egrlioa%}él ﬁex%ﬁ ?l é@l’%:t(% from tert -butoxycarbonyl (Boc),

h@(@y@émﬁrp(pwé tgz Cﬁ gl.mrg@@”ggqhgxycggmnﬁbﬁg}ogh F§r|pr@nélmethyl (Trt) and
hiscbbgrezenesutiehylyNpemtpnyfesed patadtiee graabky Bedll Thermabtective groups
@5r}’ﬂ)e°’ anfwcﬂ)%atbg kn@wKYAetﬁstf &l Anfbhent dflﬂ'?e pr?)_{?e%ted amine with an

ct n con
LS8 gl 2 M6 o B RRAIRY tflosbarie acd,er by
Mt @dnatibn. 4P tighallyiis theyoresance 0p@ @2, calalyst) , pp.
2443- 2446 and al so 2002, 12(5), pp. 1917-1919. WO

PRI DARE R EETLEPARORIPRORYE caft el ALK i hanner, in

Heiseass shan Blyiatione Mithg coptmeusd REo%nuharein\ia P%‘-i pneaf the
hMeaningd giaers fnrﬂ?&b\brﬁcrkﬁb@ﬁ%r@rt frahdl@;ldy@nt m thisecoppesedt d® is

fefer I{/%‘Qj? I Q%%kt bnd4 El RNKE-Moxd-Ci-Cu-alkyl, aryl-
%r&ﬁs kol beaiae fsla Y @@%Wﬁ%@l#&a The

etkcldacmdwplb'r@miace@b@ Ie@mmg gravp.g.g haldgenr @ifaeromethylsulfonate,
SIRPGIINBRS aMibiuFbnAE SalkyE SUFat@and Pie like I BUGKENHR conditions which

%?l%&t] te%nft)r t%{st%ﬂky flrg%\?éz rgcﬂgélg e%gg ;@gﬁ 85@%§§ ?Medlcmal
926@181"2#3“ 402 53é): rp- 744 rﬁ'sqm)%éﬁﬁbm@d 9 7c 19

al so be reacted with an acyl halide to
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10 obtain a conpound of the fornula | wherein RL is
fornyl or C -C3-al kyl carbonyl. The carbonyl group in

wo bmseiwecapounds can be reduced with di borane pOI/BPR1088/060335

conmpounds of the general formga |, wherein RL is

-C4- The, carbonyl . group ca al,sq. be re
5 kuBlcean At ve RECa moe stk of BB aptiaton By reacting
thieenoaipeurd |.ivdhetein R™ =dl.fwithor sritakiel ketoreyar @ldetidearindhe presence of
b esHiRinNgQyepBR. P& A6 préénbe Bla BbdAGHTIR siieh B9 dsdiumtbdedhydride,

%ﬁdu% %y%o%%gﬁﬁgﬁ%é & slo%w# tr%é%g%bm%ﬂég dl'@?ﬁ%ﬁ‘l%g @grson is

ey V‘é\ﬁ"?d %'ﬁ@cﬂ%ﬂ}‘?@ttioﬁﬁ)"’h&ﬁ&% reqtiyed far a rgdlctive apieation, e.g.
fromEB’lranrgamic and &kdicinal Chemispy lhktt c20020h2(Enipbh7 92128 and t2(7) pp.
asgd-p4on, see also Synth. Commun. 1986, 16, p. 267,
and wth regard to reduction, see also J. Heterocycl.

Chem 1979, 16, p. 1525). 20 Conpounds of the fornula
In cash &t'ds hydpgen, e eompavied heapalse tie scastedwish ai agyl helida to
SbtiainadbsinSounalop treuBahiih umsreqvknlelfbrﬁgll 600PCHBMGIcAbOoRIEThe

I c!u |r§ﬂ%38%b% X&A scaﬂrﬂer}g uced ﬁw Morane 0 obtai
) % 78 B et 2 e,

ganré%dé of tfwenﬁa@ ot I( f}rﬁm o 'igzﬁwdlﬁz 4)h§ C@F@%ﬂ goup can
AsdIbX réactd RbiRRIuORBLIRy ag@nt (tRabtain(d Egmpould |qvBreilCRAI
$\1ca|ff'ho%all)yl Acylatlorﬁ) dnd rddeltiorfrtid achﬁé\)elj%é/ stdrdbRy mlei?\ods which

he var| abl

de wssez&f'n TS ﬂ“ aa%?d%wp'ﬁ@e%§ta ﬁrff\ %¢- 5 Y@éygSOnS
Hﬁw Yestrk {985, peRTA angs37gi (e@atioo} amiLp. 198 ffearabin yhaditeragure gited in
fhisosablig&tiony arte rd Qfadyfatlan lssébtaaﬁai Syrih. ﬂIdPﬁrﬂGﬁ |1r9gg 16, p. 267,

r y. ygar

g@wﬁh re& ?cf tobr% ?9 oéjé’cg%/l ere(g%%fi}c Fé‘r‘?dﬂgr oY F 1 ?5%'
tri phenyl net hyI (Trt) nit robenzenesul fenyl (Nps),
@bmppurats dfeimezfpkmulbid) wizardint@als' Claicen balpospared é.9. starting from

Q@faﬂecéjhé% sﬁBst@lﬁted BuinOFROESH SNt oFRB &SR | BRd Bé\&/&%ﬁ@amlnes

I S _conver into n02|nc conpound
TS 2 Bt s eSSt RSt Bthamg 2 by ¢ e
process described in WO 2009/ 019286 PCT/EP2008/O60335
d3nekgd pahedron 1987, 43, 2203-2212; J. Og. Chem
1988, 53, 2390-2392. The organozinc conmpound is
subsequently reacted in a Negeshi type Bd(0)- neglated
Cross R&u 4ng reaction Mﬁtpﬁ?n appropgri ate
8-haloq§ Ilhe conpound I;/ Pgi ve t $ x\bstltuted

conpoyridyk' by analogy Ye net hod ribed in
Sy“ﬁﬁté ? 4, 379 80;/ J.; Am Chdde 2003,
52V- 12530 } vl y, t@e)d nt éll*)rre'_q&rel y

gerﬁer &EdAor gan02| c'acoBpewhd I11b canpbe———— ()
transmetal lized, e. g. wifh Quon*2LiCl, wpy
Hal Zn-Hal'

(lla) (IIb)

In scheme 2 the variables R', R?, R3, R4, R5, A, B, X, Y, R?, Rb, Ar, m and n are as
defined herein. R'@ has one of the meanings given for R', preferably different from
hydrogen, or is a suitable N-protecting group, e.g. butyloxycarbonyl (Boc),
benzyloxycarbonyl (Cbz), 9-fluorenylmethoxycarbonyl (Fmoc), triphenylmethyl (Trt),
nitrobenzenesulfenyl (Nps), allyl or benzyl. Hal and Hal' are halogen, in particular Br or
I. According to scheme 2 the halogen compound llla is converted into a organozinc
compound llIb according to standard processes, e.g. by the process described in
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and subsequent reacted with a 8-hal oqui noli ne conpound
of formula Il. The 8-hal oqui noli ne conpounds of the

wo eooalasd | are conmercially avail abl e or t heyPCT/BP2a81060335

be prepared according to rout43ne techni ques of organic

THRRGa 1087 2B 221 L S m e, RE B olE

maoo)zam@%mnd @)ﬁqm@nd@ﬂweacrﬁ@d ihgr Negeshi type RilE))-@nedigted cross
tsupBh§ectanwiiie ap bppbeste sehdoquiiciihé cOBPbUrAM to give the 8-

gut!é't&u%eoo%ﬂnﬁ%dnﬁ%é%@%‘é%&@%%étﬂ%ﬁ@@%@%%' r°' 1998, 4,379

%&ég)ln AmyCRem- HARC-A008( 1§22 (&SN -1 4830- (liaaiively, m'me@“sd%e'y

endratel prdavioxin® compbnd IRb lzap be Hahsmétaliyed,re. g\ with CuCn*2LiCl,

ér@glﬁ‘ﬁsbq&&t}éﬁc’té \ﬁﬁh é|8 halodulnbolifd !:omB%und%Q?émQ:la 20
Commercially available nitroquinolines such as IV can

be converted to t he 3-iodo derivatives V by treatnent

Whe B-hatpauinglineacdnmppunda geihe feraute barecarodersiady ewdilablgeor they

i:afh Be p@@brearaccéﬂdmg ta$ouam@tté&mmb§i of &rg¥hie Issinthsﬁs 3vhi€H are well

qalrjﬂé%}g(%ﬁ Qﬁlle%qmu 56 €. eg bly%ﬂaﬁ%g}/ ﬂﬂﬂe methg‘d)ggcﬁb&@m

WQ%OOS%H%%&@@HOWSMM faAP Mawherﬁétévs (&) ca¥ beaprepared

sigl $tarting fimoi 8-nArogGinE)rEHtonepoyinds biethe datimufa Xikbs depicted in scheme

Ar-S(0O) 2Na, in the presence of a copper (I) salt such

as Cu (1) triflate in a polar solvent such as N, N

di met hyl acetam de (DMA) or DVF to yield the quinoline

gomoidd VI. Reduction of the nitro group of VI gives

the am no conpound VIl. Reduction can be achieved by a

vari ety nethods, including reduction with b

" non-Mydr ogem®). redu0|ng alj€nt suef) as Eﬁ%ﬁNso or O: (R,
drogenatlon achpNgUes fa fo th N

he art. Jhe

conv@rLtse 0 the iodo grg yoa Sandneyer react,

ushng a WD 2009/ 019286°%)F CT/ Epsz/ 060335 44 () _S—Ar
ni T osoni um source (e. g. NaNC2, nBuNO2) and a iodide O]
(e.q. | or n-Bu4Nl) in a swtabl e sol vent such (V1) O
wat er CH3CN. Conpounds é)f the fornula 111y b
commerci al |y avail d81e or (Rhown in the art of can h

5 prepared fromthe\co spondl ng polycycli i

bavi ng free Ng gr

(R%)/ S—Ar

! o7

(VII) (Il: X = S0,) ©

Commercially available nitroquinolines such as IV can be converted to the 3-iodo
derivatives V by treatment with an iodinating reagent such as N-iodosuccinimide in a
solvent such as acetic acid to yield the 3- or 4-iodoquinoline compound V. The 3- and
4-isomers can be separated at this stage or a later stage. Compound V is then reacted
with an alkali metal salt of a sulfinic acid Ar-S(O)OH, e.g. the sodium salt Ar-S(O)2Na,
in the presence of a copper () salt such as Cu (]) triflate in a polar solvent such as N,N-
dimethyl acetamide (DMA) or DMF to yield the quinoline compound VI. Reduction of
the nitro group of VI gives the amino compound VII. Reduction can be achieved by a
variety methods, including reduction with "non-hydrogen" reducing agent such as SnCl.
or by catalytic hydrogenation techniques familiar to those skilled in the art. The amino
group of VIl is then converted to the iodo group by a Sandmeyer reaction using a
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protection/ deprotection of the desired NH groups
according to standard techni ques of NH protection as

walemweniftzed i n P. Koci enski, "Protecting G oupsPCT/EPi0esres0335

Verlag, Stuttgart 2000, pp. 185 to 243 and the

PSS SBuGe (GRNDEat N SDRR AR eyl pdr B na

W@Meﬁm\@n(mmateW(%)CN 10 5493-5508, WO
2001/ 081347, WD 2008/ 060767, WO 2008/ 041090, WO

g %@6&90%%?8%%@”“&@ 'T% iy fia il iapR!or KM B g or can be
BieRatedi herferrgpRRNSINgRAM Y fliscPrpiaag ba i freg B g@ﬁ%ﬁsaw §plect|ve
pra;tefatleldldemrbtelctloraof thé dssxradel‘thlt-l -gadups ercpadmiguto sanbatdteemiques of

Nﬂ%k@f@?ﬁ@&éﬁcﬁb@d"ﬂ =3 %c@%lﬁ' Wot%@tfﬂﬁ%l%hHéeTH&an{er\?erlag

l.ven ter tlve | vall on en
Shigan pabqRacY Ete 2 SaiRe relietven cleg el PRFPolTHELE the
fonmolat! héayeeet deseribexinulognas phideditioaldvirereistty $aMhHeG2),
B4 H50B VO RDOVEsN 347, b 2608/680787, WD 2EUg/d410bar WO N

56@/@? o {rho‘ é‘uSo{gSg]%t& ME&ucﬁ?Eéﬂné’rﬁ ‘EE?Y Piter§ %98%{/98(1 1),,2891-

to reactions
4 ahedr on 2001 57, p. 9199 20 if. p 9225 if. and
aI so, in a general manner, "M crowaves in Organic

%Bf |h:§ét%d otl’@?\ms@ thE%BQ\Ye &&Q:rlﬁed Wa'oﬁé/ns\é(rle" gQQr%}(ij dd¥ed outin a

oun
SRS AN TG EN R P A P
saverd spwiyedghltarnativelyhieacliygiioo pnerly evhich is séavined forithe reaction
8dh 8¢ Eﬂﬂﬁd@cedaﬁtoi’zl@é ké%ﬂﬁon infture xiding Inficraeat el isbilketHhg which has

ér%‘(ygg antgecgil\%l %ﬁ rnﬁtﬂh?ﬁge of%{ﬁe%?{lc%n%rctapi)aztgarﬂ)?/ltransmon

SUCH
ekl (With ragard é‘ib F%@?@”%{Wm'%’w%@ﬁoﬁ?@ T%@@ﬁdrﬁﬁ Zﬁéétfﬂné 9199
firp. 122 b ¥fl amet diyd, ik atgeneral manest Wicrosuaebs mSOr@hhlyISynthe&s André
W‘E@ ), Wikxigespobher eof as well as m xtures thereof

wat er. 30 The compound of the invention can be a
5- HT6 receptor agonist, including partial agonistic
Aloe hdid Egdition sdts&fm@powmtam peapaERgdnasustonmeaey ondinngy by mixing
trﬁ\r@re&fasag@tnla%or@@bor\dutg/acﬂ hehet® BpSrapatie ®f sdi@iomUh an lorganic

v, [ y

ﬁ&\(;(%{t P%x trr?qlé Q?etgﬁ Eﬁ’{%&odvgr aqgciﬂo?gug?ﬁg m%ﬂ‘?a;r# gle#h%hgl%}/r
B’Ppﬁﬂ@ %ﬁtﬁ@ruﬁd%h azeistul etgen: H‘Gl”%teg%bqtﬂ\?g?ﬁr iop Aiigogropyl ether, a
ketbi& suelc epticstond sr meifnblleeihydchkeidrnevm ystbiowucmas/ethylacetate,
H?)&L‘?r@% HerbirRding a%c?ﬁ‘&%?&ttﬁ reblwit? FEQ?’) values) of as a
rule Iess than 50 nM (nnol ?I) preferably of |ess than
10 nM and, in particular of less than 5 nM The
ah@ pd)rap@mimf thef in@eptiogDan &r,a §-0if s eecanior egorisd, inglgdidg ipartial

fcQictityneh @g Hoits WisleptorfaPtag@daise inbludintPintérbsl b §ehist activity.

affinities to HT6 receptors 40 Furt hernore the

corrpounds of o are hig sel ective 5-HT6
Tee e?mwundwafmulav{mce@r dingde Hl?s@e%?ntﬂrh’éf‘?oﬂ Rave $urpiigingly high
aitinityofoh 8+H T eeexptars STHeuugh afinitlopfahe bempageistastarding to the
RILRRATE £HTE F&)%b%rrssl’s r@ﬁb%%rlh '%Fy IB\ﬁ(rr?Qﬁ réiz%g/mr%ﬁrﬁfﬂd‘&nstants

%%gé@ggsgéﬁggg rulgge%ég@n é(&p&lr(napélgrﬁrﬁfor of less than 10 nM

and, anlpartievlai of leasdhén 8§ nivhiThe didplacemept afrfH;LSH ean, forsxample, be

(S36EIh reddpte tRTdirRCétsdib SRR defehfining BsdEng effiriibs 1e5-BiTE iz eptors.
I |gands For instance the 5-HT6/D2,

-HT6/ a, -adrenergi c or 5-HT6/H, selectivities of the
Furthermore the compounds of formula | are hlghly selective 5-HTg receptor ligands

which, because of their low affinity for other receptors such as dopamine receptors,
adrenergic receptors, muscarinic receptors, histamine receptors, opiate receptors, in
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5 conmpounds according to the present invention, i.e.
the ratios K;(D2)/K; (5-HT6), K;(a,-adrenergic)/K;

w@ 200pfossor K; (Hl)/ K; (5-HT6) of the receptor bPETEPZP0S/060335

constants is as a rule at lgast 25, preferably at

st even_better at .l ea
‘%@%‘% §r-afers '%ﬁ”‘ié‘?%ﬂ&”%Qhr%spﬁ‘.?gsea"’ef%?t‘o fewer
@lﬁ@r@ﬁe@ts tffa@rothqroleéawlyﬁ:twg oldfs liggaddt or bi ndi ng st udi es

on D1, D2 and D4 receptors. Furthernore the conpounds

%r .F&BH}EDH% 5- e?@gg%qﬁp?omtﬁér{]erﬁg ropgtl-"'frg 13&8&&#%?%}‘ file®

suscC

9‘P{B|PPL6‘@F| é‘PCCP(H'é‘Wﬁo glel-ﬂ‘@s%%@?t&n i.¢.jtharmies KI@Z @%@dﬂ%
B ot duzemericyidi 318 Tyrov Ki(He)/Ki(5HE T4 ofifhe weckptadindiey eswthnts, is as a
hﬂ’é attlé&sfitzlf)n&re%r&ﬁ?%ﬁéast%' EVbr P RAeA & 190 HT6 recept or

It gands (or wh are susceptible to treatnment with a

5- HT6 recept or I| gand), i.e. they are effective for
Thedisplagemeisd [Smmw@. o b¥ilspipetwne cah beased, fomexaninih for
exBfind 6@ rédeptdiitingaittgudiss 6modub2drid ) reb&isofs: HT6
receptors |leads to 20 an inprovenent in the clinical
icture or to the di sease being cured. Exanples of
F WEREMOER g £8BROUNdS Qflf%rﬁl%lr%ecékls‘?j?fstbﬁ'é é‘éucél#ratfﬁétures are
smmbptﬂdle toedisgans ars gstiared Braopelestiation thdinttes éaowh S5tHIB; receptor
gal nervous system are understood as neaning
I sorders which affect the spinal cord and, in
particular, the brain. Wthin the nmeaning 25 of the
Beasiseiobtheirtbinsingsprifile dihe spa@pUNdseranttesusgdderiraating diseases

ARh PEspRRO RBIHTS redyptdt 1igakds (@SWﬁlch dreesusegptiietd thsatment with a

bemgeaai b agcal tr?esﬁa% B % 144055 138 DL Rors o

an “mani
§'§@?§§S i hish eaertiaa an diflugare o CPeBIa{ing) W?IEI ldTq tggeptors leads to
iam eaproesrhertdre thiedilinigaltpicttiteer ito therndisease dbarmgtmredi Eea:mplés of these

éﬁ"re@ arélefss+o%|»ga$rd.§aa§@§ geths cehtré? nef/388E éb?@ for

ol oglca conditions, it is also possi
several 30 anonal i es, whi ch may be causatively |inked
Pisoeeehondiseases pbtheseobatieneys ispstem Fauneeraiood jas @eaning
8¢ OdeRRISich Whddt heCspndd @ordrtat Rchartitufks CBe Bade.anvithii e ganing

bintKS eRPOn Tﬂkt tﬁwp S&&(ﬂ%ﬁ dpﬂétgg' d%ﬁﬂbéjn%eg ﬁgfo??nérﬂalles which are

accor
as aovie é‘?%rm %Ehb?"é% a@thalogksa'a:%@em%@n HﬂCt@f‘S fAe Whichrgn
meaifgt tremsEhey in thel forde oloegindularsens 3§y nthtsrhs aad/oomalfunctions.

fHHAD tr%gtr@atﬂ@ﬁt' £cbrdiny tﬁﬁﬁ@Wentfbﬂ%htﬂeme@l’ég t&ﬁﬁﬁ Mdibdual

45eRs b6 corlR of v eur e P RS BRTS ot several
amqradliesewhich atay dwtdagsativelyilioked Wi @@hdﬁre/rhtp@@mmhlnﬂdtlyto

BRGNS TR, syPRFHHR Which cdh DRt in a8ttiBar@® with the invention.
schi zophrenia, in particular cognitive deficits

related with schi zophrenia, affective disorders such
dke G'éiéﬁd@%‘{"@ﬁh camke ?9"661*{63(%99%13 \%théf@ﬁrhﬁ‘tﬂ?@!o@@re in particular
dissraertewisich A3pomd iccnmodulatiérost thie SatTdeesspsarc Theysinclude cognitive

RAlAdRs ) 's cﬁjéfggléﬁmﬁﬂ%é?ﬁérge&?ﬁrtlo H?éa'ﬂr‘ﬁn Sh Egﬂﬁcular

i d O¥ca -~

FHER %IWWE%'&ﬁﬂ@ea% Bispare So° g%)e‘i@%gegmﬁ%ﬁi%@n%a%aﬂd cognitive

impairmeat, attentica defigihdispienhysradiialty siinslorrde resrsanelity alisorders,

buidhi ds2dthRoBirehial¥R p2PRU P E8g 6y Fefick rRMASd (RN 3aizopheenia,
&%\Cé’ HEOrd%h(s%ﬁ%% o%gfe%‘éfoﬂt S, b BEWRRE SRR LR Whorders,

motlon or motor dlsorders such as Parkinson's disease and epilepsy, migraine, sleep

disorders (including disturbances of the Circadian rhythm), feeding disorders, such as
anorexia and bulimia, certain gastrointestinal disorders such as Irritable Bowl
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head trauma and head injuries, such as hydrocephal us,
drug addiction and obesity. The addiction di seases

wo pwbodrspsychi ¢ di sorders and behavi oral di steehEPZNES060335

which 5 are caused by the abuge of psychotropic

anc such as armaceutica narcoti cs, an
SVREoBRr SReast PoaqimP LB RS Toe EerotBt. sifien airpfSspmalor
bead thapnta apdihead ingigas.rsoch @8 bydrdesrhatust delisedistiersand obesity.
classified). Exanples of addictive substances are:

?Ré Q{Jcﬂalo%edl%asgp [anng)S}/(!WJ 8§&d8ﬁdanﬁi%%ﬁ%\ﬂgpa1 9'8&?%{1%§%Wh|0h

@&Bﬁué?ﬂ By V@é‘bé'ﬁ%\ﬁﬁfé?ycﬁ‘%)tl‘&ﬂ"‘ew siargas:isye’s as RYFRRCpelicals or
aardotid3, mdaalgo bther eddictidnatisezsassiueh be nddidiicazte glandrsy (impulse

Eouc'm'ol 8|§8r'31@@ M'e%%th%V&%mHPrExaﬁﬁble@Hf 3hdistiveHbbafses are:

SRR (Sh MPRIS. BB Er OB RBC Ut Noalins e b sustances
wbichynteraghivitathe GBA ohlpede channatldoantex, seddtives.riyypnotics and

gaddulizess, foﬁ\@dambne\&nmmﬁe@meswml@hngaﬁ@d@%gcwcﬂéﬂ y
éﬂ%&antgq{lﬁh%@ﬁf hl%ﬁhy?ern%d%%%w rqgthyl%gﬁ)ﬂ %ﬁ}.néﬂg&% r%gg'i}m ne
a'lneaﬁammemdr@m@g%ﬁmmﬁzﬂk@ Rebstancss sueh apmetyiphepidate and other
dumldastemclmfg catfelner Apdietiverseibstancess \ghigie borhe patticolagy into

FERHID A6 A k! SRR Aarihlid Mk os
B‘F?t&ﬁand&@ Xan al so be observed in a test using
rats, which, 20 after having been adm ni stered
mm@gmdso W tefa Bt B aduisRsh diseaRes QaeRee prdfélantdi® given to

{h%\égﬁ @ﬁgunorsea%g%r% éqgltﬂ'e |ﬁ§érftloﬁ%mhrél fgttrﬁlﬁé | \?/chthhemselves do not

%9656?%1?%pﬁyéh‘étf%%@ffeo&sfﬁé%@a%'sq %O'Eﬁeé‘é%h'f‘ g tﬁ%téﬁ’trlgd Ats, which,
it haoing desd ad@ddsierdd mgmipoundsewhi2th cambe nsédoin aac@dance with the

ﬁﬁ%rﬁt%l Rdlies tHeTres%Ff LAl abAf &M&?@pl&m%cgé‘%@éxample

| east partrally be attributed to an anomal ous
@Aty of 5-HT6 receptors. According to another
aspect of the present invention, the treatnent is

AbsREihg tb amdtherra%bw@ﬂkr@rpreémmvdnﬁdm&% sbnssvLeles Scodrding to the
%@%nt%% d %ﬁs{J 'ré%ﬁ‘%:l%ptr?gﬂrghd «{bn&é}g v\ﬁ@gg Sal%es %Qn%@leggqnpeaq |a“?I9tbe
aiiyaeiors %f‘oﬁlﬂ'ﬁ%aﬁ'kﬂﬁ’éﬂ 5- 'BTerfGP‘?Rjorﬁart ners (i gands)

to 5-HT6 receptors. The di seases which can be treated

)M:&d?duh &r%m&laggtég§@w bé@wtﬁrﬁxehftﬁws:tr\\}\é er‘\r/mgﬁ‘t ouéElFr‘ected in
%?rh %@%S@@?&F desina) B i TRERCC, AHGARS Sarseiatan
emﬂdmt wedicinaktreaiment, bulths bindieg sbwrefarablly exagepasesiy adrdinistered

g.aamgtgaﬂﬁasr(@éngg)&glmhya rde&@ersi Nt o each ot her or other
conditions nmay appear in addition to those which

al ready exist. The corrpounds of formula | can be use

floe tj'lsé%i?tesa‘("h'ﬁ‘r‘@%‘ beuterded with fegremposipas pespsding tp tﬁﬁdﬂV@Pt'On are
fredfentlg tharastertddotly @rogressing detetaprivgritfi.et e atioseddecribedf

E itfoRBChah MeY%cou?é@éfQ|m@QQa B, ekl &H ﬁ%reatsg§and

ovenent | ondi ti

conit Wsmvmméwfdﬁ%rgﬁﬁﬁp e e orAi RS AsY apheg i
additan totkdaepvhich alegddyteyist.| ack of WO 2009/ 019286
PCT/ EP2008/ 060335 47

The compounds of formula | can be used to treat a large number of signs, symptoms
and/or malfunctions which are connected with the disorders of the central nervous
system and, in particular, the abovementioned conditions. These signs, symptoms
and/or malfunctions include, for example, a disturbed relationship to reality, lack of
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insight and ability to neet customary social nornms or
the demands made by |ife, changes in tenperanent,

wae@b@angersé n i ndi vi dual drives, such as hunger, PGI/ERW)8/060335

thirst, etc., and in nood, djrsturbances in the

abiljty, to se Ve a conbi.ne, changes, i n .
D8iobtin 29y B e R POl or R & P Hsfangy made by ife
phdriggs imigtiperamentahadies inrndivideal drigesdisuehr axhenpigasigep, thirst,
atehiavialiremesd, ddttiibantesdeBey Sanptd dleh@arintbriihes @hanges in

gtgrrsf}ﬁé?@ ﬂpﬁ‘artlcd?ﬁj eﬁét%ﬂ?l labi ﬁ*ga\fallu thﬂ)tn'a n%bs@gt%%n]pé@c K

'ﬂﬁwe%ﬁ?éﬂ "’P’W?i’éa ChG% ﬁ‘é‘i‘sm @r,spgalgfathrh%ndal]alsg)pﬁ@@@%
delosioms tdems sgreting spebepr lasis oftryskinagpayt dhyrt-stepeaiie exed posture of
ﬁﬁ’r%érﬂﬂﬁﬁtﬁéf tr%ﬁ‘%r dRGE%Y ¥EBESex Pé&%ﬁ%bﬁ&@ﬁiolﬁ%%%%b@t on

|
B P s Sy R ST AL LS L payidisned assodiaton
8lilitt amgety, mea@ye@gmtmnstwnmer@gp@m plgbia,rpanlcfdistatbances,
AUREE @B Mpidrad RSas8bcia®rowitaddpndamsy, BRARMET §Mdromes, states of

RRBR] bty cUSKU T oRY B, Sddrhs R e 0.0
yﬁta“t%%s C%‘?‘i ARbCHIgFdedFd aurelie’y syndremepyritien Syndromes €.9.
pefihierad pasitiorrabtratatioma kndpdciltetony Ve gtigor yelaactialigohysteria,
Wdo%ﬂgmua’hd thyfkLria, hypochondria and the |ike. 15
hin the meaning of the invention, a treatnment also
i ncludes a preventive treatnent (pr ophyl axis), in
Péthin tbeimeanmg of deapyention.opiigatenentalee inslvdse a preventive treatment

rosHyExaY i padisulaehd reﬂ’éi)sbfﬂ)@opfﬁﬁa&@dﬂbﬁbs@ﬁro@ﬁ%éﬂs Qs well as the
ﬁgétﬁ{élnp ofsalcgﬂe or CE\YJW& Qéﬁ% yrqé%%sng?‘ld/&r}ﬁélfuﬂpffons-rfﬁe treatment can

b Qﬂwt@te%y’ﬂ‘ﬁ@”@ﬁ' pheisiesamale 3§31 plénpgessian Qfébfmﬁg’% It can be
effécbat evbr awsbortpedbdiite @ientatel] ovee ther meditiatten ovean biehe long-term
fFEéthnlém tr&fé%bﬁ’{ple%ﬂwbﬁme%o'n%&g?ﬁa?FnElntér{aﬁéé eRpy. fOr

exanpl e within the context o mai nt enance ther apy.

The conpounds according to the invention are
phretempeuridslacgordingtta lednyantion eecapriefegentigily suitoble fof tredtimg
gieBadedlof BRy oLPuS rﬁéf‘%t%rﬁystléﬂf enapé pfe%rablworftwat.hg e@gmtw@

?)?sglﬂ#ctt bP{seanozﬁ q%ynscu%"r] Cfgrl t%‘aﬁm?'?:ggﬁ ass stfdr}%Hég?srastng Lted with

%WOPBW%WV&”bNZW'WﬁrN@H@?%r s di sease. According
to anot her aspect of the invention the conpounds of

f\@é hé‘ td ér)otﬁéreasp&?trotf 'tﬁ‘e%@érlt&ﬂn i écﬁ%cﬁmfi@ bf %Frﬁ@% (Izgre

or. i nstance
N T PbETe s AHdsion Wskares S HHERaT o B e abuse of

nwbomm@ substanses.resich as hawrasieuti¢als Inattiotics, pisptitd er alcohol,

RcrRa ngfifsi}crﬁ@&s&ﬂb%ﬂr@rt%hadlb@] dishabsRes Fahtal @bréfaer et o.

Accor ing to another aspect of the invention the

onpounds of formula are particularly suitable

P\@‘POW'P%R AMYNSTASPPELioh '”ﬁﬁ%‘@? e ©ompqueds akfogpdailh gre

partivehilly sustaBle foli teexdin g sutridibed| eldbotdees, aoh as obésitgsas well as

Gl%gée%\félﬁf‘eldltﬁére@ §§&r°’§s§¢arglb9§s%hlay@lsgé§e%a§| gstive diseases,

respi rat e di abet es.
?tﬂrytcﬁ%evar§8?1tcé’9?ercﬂ’rt g&?%ﬁ?ﬁe%? the use according

to the invention of the described conmpounds involves
withet th@dontbxt df hestréBRmb A thedibefct&@ing\1e titiintétiol optheit®cribed

85m881[n%s %%oﬁggﬁ%jﬁﬂgd IS hi ?meﬂio% gr? & tl% Egaﬁt@/ of one or more

accord veter|
BQ’HEQLIr@é as %r%fﬁrrﬁp@fe@r'@acwd@w W'H’tﬁ'\ﬁ”@@%unﬁﬁ apg veterinary
praetides th, adonieikredbioytha ingeuial to bentreated, preferably a mammal, in

particular a human being, productive animal or domestic animal. Whether such a
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particul ar a human bei ng, productive ani mal or
donestic animal. Wether such a WD 2009/ 019286

wEFamwaP2808/ 060335 48 treatnent is indicated, PEmEPI008/060335

which formit is to take placg depends on the

rermgRbEodiaT endanbEn T Bon iadiaie GrpeTeh ghane mavidua
s3agANgis sakiegtde medichlarsessnentiipgrosis) avhinhdskastintotdeasideration
5igBK Sy@btohay e dpeH MafunB@drisi iitHRAreIredtnit, tHy AEsUTEe AdIEiag

PRRLYASEAR0 SmBRR SR o AGNOIRS Shf¥nd LR, e

Irs’efrect nmeans of single or Tepeated
daily adm nistration, where appropriate together, or
Ab beulrathengatmertt s effdvtad Bohears demnpiaodspedteddailyvaministration,
WH%%HP%&%@ BhEthB9 oPEIRRAARIG! RIS ofeF BethvBRonodAdd & active

dose referably from ab 0.1.to 1000 / of
ORI TS Birbaldihe Bichbais daidoed B aieliBar P gpout o
for Bi0ane/ ke oDbadyweiahd inthe oege korat adraidigitetierhior of fron Beout 0.1 to
CEE MoKy dIBbEWIEEIR| inaRiTtadeSdfpatdrRdral AdnifisP@idne’ SUPpIA to an
{nﬁ@i%’a&%q}e Fe%t&e treated. The invention also rel ates

0 e p oc}uctl on of pharmaceutical conpositions for
treating an individual, preferably a mammal, in
e inventicaralso feletentolike pigpduptionchi phamneacenticah borapositidns for treating
gl‘?ﬁ‘ﬁﬁﬁd&],%?éf@%my aESmdi he pSEERILAASahH bERE M bAudtivEBRimal or

ust onar i I% I stered in e form of Fhar mac(?u.tl ?al .
é@ﬁﬁ%@i%‘% s Wy E1F OOROHM 4R OLOBRYR rlCeHS A Y administered in the
o rhdmaceetical poreprsitong ehicbrcopinrise atphagnaseuderlly acceptable
SRIINOMNEYAGST Wit A1 edsPotd1€orhpatdcesrdmgdo thiavéhtion and, where
Q&O&B&%{t%,aottﬁer RhNELARGIUNE. ﬁ]%@B%g%ﬁssiti JESS, for example, be
conposl Ui ons can, or exanpl €, "be admoni ster &
airainisjered eeally negtally, transdREmaty; Isybcuarousiiniasawnpusly,
inframas@natysbryntra2@saliyt r anuscul arly or intranasally.

Exanpl es of suitable pharmaceutical fornulations are

olid nmedicipal fornms, .sych as ., powder ranul es
ERBDGEE o 11oB A PELF - Fd FHT LB &' 14 agibe! forns, such as
peirders.sgranidesh déaldets sngarticulan Bltretabletsh lagegese aashgtse sachets, sugar-
SoHEd BbIdiacdpdféakich saRsdl REatiAREpSIEd artBd M dolatin capsules,
8@%%%?‘?%3 of YadHARRS RN 'f@rﬁmsoéerﬁégl'id“rﬂ'ediguﬁgf f8¢nﬁ‘s"’,"su£r95§"5’
sem sol | et cf na orns, such as oi ntnents, Creans,
ApHPeieIcseama @ odsls. pAskas Amiastelndang algp iquigmgdicinal forms, such

ardolaiions| efolsivbs, is pahiculasoisbhwdte oeraulsiens stisperssionsnfor example

RAGAL, S @ibn PhdpatdtioBLRE irBibrShrRParatiSHs BRI, &tSps A eardrops.
X@ I | ot |dons, I nj ection Er?cgar ati.gns and. | nfusi og.

E’P %ﬁ? [5'¢e deyieqs 8@@6'?88&‘13 &€ ZAEigETng 'Pﬁiﬁlt%(ﬁtaé‘dor ing to

thelimeandionl dn iadditors diris alse pobgiblade tsd iposathes o Biaspsangres.

i nhi bitors according to 30 the invention. In addition,

L , . y | ri or .
Dheh PFLERES SRS 85188 HRISIEEBigl 61 RS UK v
al%t&@?ﬁb( miked @rgﬁée‘i’ Wife 9P ShMmareexdRiRnteHaiciPes satbdsolid,
skerhigbledondiqliid roaterials whizheseercaspiebities, candetspiramddiun for theactive
s&hp&ing. sem solid or liquid materials which serve as
vehicles, carriers or nediumfor the active 35

conmpound. Suitable excipients are listed in the
Spitabileaxciniente dieclisted inrmmsrpciisismediginaldadndageaphst Ineaddition, the
foriaticrid @mScRitise PR e iAY BBCRIEYIS adrtiyrsas catbmBhyeauxiliary
g%slién%reg, 2h %g%ﬁ@a{m;%e?t%l Adeﬂ@,’emulsifying and suspending agents;
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;



10

15

20

25

30

35

40

substances, such as glidants; wetting agents;
emul si fying and suspendi ng agents; 40 preservatives;

wa@eiwoxize@ant s; antiirritants; chel ati ng agent SPC/BR100$1050335

aUX|I|ar|es emul sion stabil4gers; filmforners; gel

Ki t t
hoBRiso by e e BB et ingr R ShelERifag el raw
a@temlab: fozj@ﬂllmmtsmreaa@mremlat&ﬂmne Vi ziges: Gpe2deg auxﬂlarles

5Bl Ze 0 8863 ppotdnpbaeeNiablet SUdIaGES Ah AEEMIes Tillers,
ﬁaﬂ{gﬂ%u Hg%’t?g{)%téﬂ %ﬁ.n?@%r%’e%h@t &Mﬁg aI%gﬁtgt g’qacffi%% thickeners;

wexesy aiesiidzers apd wade ﬁb“%ﬂ')@"ﬁ i %qu'é@lat'o'étnatbisl rpgayF ds based on
spiezidlibichriosedge s ales triey, foasesnpleablFiddlerubdiR. j laaxikes der Hilfsstoffe

ﬁ}ﬂg’h?ﬁﬁ'azk?é W@gﬁ%tllf tajh(li! é r%nzer%lte'é@%té {ErQ:'yéIbHécﬁQBﬁéﬁxﬁlaﬂf
AR g T cosm s S TP TERS ah PronAwsngort: ECV-
Biitie-Kantarfenay.atd9%n in this regard i s based on

speci al i st know edge as descri bed, for exan‘pl e, in

edler. ] f

EAE 0o fma U304t DRI ey b ARARFLs s

auxi liary substances for pharnmacy, cosmatl cs and
Tled adrepodridelvwisé eittr lthedicterined viApratondIMR inks\Mimethylsulfoxid or d-

gg!r)rto'fd?mm @?%Mﬁletcﬁ%oo @NM@n&@ﬁ%rﬁLh&%ﬁﬂVﬁN@@lo@%y mass
Fr?e,ﬁ Mg %e?élg r5%cordéﬁ-{~l\ga gg’ﬁrﬁo'ﬂ%d%a\f\%ﬁt graéjilqrﬁgp C18-material

@mr@emrewmtlon sEPh o008}, RIVREitingd®indi met hyl sul f oxi d or
- chloroformon a 400 MHz or 500 MHz NMR i nstrunent

ﬁ;@% oo/ Bl B0 o) MR lr RBEhEHI St i

@1 8xprasead; igparty perapiliogprray -iherelatits Ira CESe)shifisdeihe "6y NMR
sped dtriumgeopi@is pdnds b ehenragnisdriof hydroge&aatomeJormapartcdaefahetahal type

Wtﬁ@ﬁ{oﬁécg% frhlé/ﬁ)attugeeéﬁpege.ﬁt %i’sere% r%rguﬁ@{.plﬁw fid ﬁdlcé@j as
SHBF T o R B kPS5 B, roao
triptat ddporatarteb(a). winiefrteint. bﬂndmdltldgb@m)atons for a

partl cular functional type in the nolecule. The nature

BN Bh ARSI bR sealf&% 11kl EALERLRDIAbNS and

BiED REPPAERMISIAG the pb?ce)juretqqsﬁﬂ*éqd '(‘tloja enba@,%[@athry 2@93/(39580-
br.), quartet (q), quintet (quint.) and nultiplet (nm.

$5od% é\"nFtrroa ﬁol(WéB’;BtﬁHt‘ds%HWo)wﬂMbgH{ CREMESS RtloEaR& diso

rom |
B sy ﬁﬁ%e@&sw%ﬂ&@me&é@p?tﬁnE%qpéﬁ%t'oaa&bﬁﬁﬁfﬁgwo
WD2003/80580.  3-1odo-8-nitroquinoline was purchased
EtgM3bBBaGithekdHyaicgyrrosB Uil oyioleBéaoxPlatelhfNsFepated using the

Heiond, D 8. BLASEHUR ARRORYRTK W 28386beGRRb' 5957180990, and
BasPiss Medichiel Ghemisyy Leltep 32808) g 101 8881-88%boxy ! at

e was prepared using the procedures described in WO

?Q@WS@JS 6% 9% thIoMQ 3397 &IQ@%boéfbge is commercially

Bl olog z% Letters
g0 ToTE5Ie B g y)
(3aS, 6aS) - hexahydr o pyr r oI o[ 3, 4-b] pyrrol e- 5- car boxyl at

érl]:{.a,?nS)‘r;]f}e’,méﬂ-@@&ow.Qﬂilép@&le%-tzér%@ﬁle GUR X BURRSL S #prepared
from (1 S,5€)-3,6-Diaza-bicyc|o[3.2.0]heptane-3-carboxy|ic acid phenyl ester via
protection of the free amine with di-tert-butyl-dicarbonate and subsequent removal of

the benzyloxy-carbonyl group. (1S,5S)-3,6-Diazabicyclo[3.2.0]heptane-3-carboxylic
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(1 R 5S)-3,6-D aza-bicycl o[ 3. 2. 0] hept ane- 6- car boxylic
acid tert-butyl ester was prepared from (1

W®E2B%N1R86- Di aza- bi cycl o[ 3. 2. 0] hept ane- 3- car borg1/ER2008/060335

aci d phenyl ester via 40 protsction of the free am ne

with di-tert-butyl -dicarbonate and subsequent renoval

8¢id phery! Beigy YR RYNteesZRdAACOINSLR Jogrpal of Medicinal Chemistry (2007),
50(29), - s498-9808Za 9V6| 21030817 B8 AR JvERIROOMMEMR from
2009/ 019286 PCT/ EP2008/ 060335 50 acid phenyl ester
MBiaTeght hesi zed according to Journal of Medicina

Chemi stry (2007), 50(22), 5493-5508, and WO

ég?%l%g%ﬁTAD?i%za(k-)tFillEycilc%.Q!O?r?ep?aynaei- -%akl)rlngﬁig rgg%rtgtit-%lu{yy esftgro vrv%s prepared
frorn Rl R 3R9-3[3-Bizaabiayyio[302. 81hapRhbspdanbsxyfic sad boenll b€ described for

| d_ tert-butyl r..wa repared . fro
AR Ebp s g b eRRbEt RS i bhkstter
acid phenyl as described for (1
RP$§!}§kg-gﬁﬁga}Q!QMggo[S.Z.O]heptane-6-carboxy|ic
ret = ~ 1. Preparation of the conpounds
10 EXAMPLE 1: 8- (Hexahydropyrrol o[ 3,4-b] pyrrol-5(1
EXAMPLE3!: @plenghygiubdyooliolJ, 41 pyarol-8ie H)-ply-3r (pbéahydsuilfdeylbuiholine
§¥&5ﬁﬁmmwesulfonyl)quinoIin-8-an1ne 15 To a solution
of 8-nitro-3-(phenyl sul fonyl)quinoline (3.70 g, 11.77
nmol) in acetic acid (40 m) at 80C was added iron
pdwde«(Priehyisalfenylgsing-gsapline i n porti ons over 5 mins.
The resulting suspension was stirred for a further 30

£ A5y U8 RSP SSRLE AU M BT FIPELRSLE A0k ac
t40emi 81 &€ W adasdriionmomdes (eohe % 35BW!) IMAYTIPRS PR Mins.
s redubiag lsugbnision GHRGiZed it avathadBOwning. [awa® tHemmooled down to

RO %p@ﬁatﬁ@la‘ﬁd'fﬂ)@re(ﬂj\a% soliteh &y Wf’%@dt\/ﬂﬂa\rbc fié ﬁgd QM&the collected
ggscn. The or gan ¢ [ ayer was ﬁl tered and the

3155 CAPERITPISUaf PoFasidRavas TR0 el b GhHGR 030 335H00 Wiy
amnmpniupehydsoxideboldtionB5 YiESyatr andzthen 286d avgriigdQ4. Thg organic
(hy@r WBad MEPeBakPiRBA B SptraeaYd o el ditk€compound (3.20 g, 96%) as a
§a§gggmg-(phenylsulfonyl)qU|noI|ne was prepared from

8 henyl sul f onyl ) qui nol i n-8- am ne by the procedure
@ﬁ&ﬂéﬁ@=ﬂ%¥%¥mﬁaﬂ in patent application
\W2003080580. 30 M5 (ESI+) mz = 395.9 [MH + 1.3

rt o
g?(3§ipﬁé%$ﬁ§ﬂ' €E§V9 %?ﬂgﬁin-8-y|)hexahydropyrro|0[2,
3-c]pyrrole-1(2H)- carboxylate 35 A solution of sodium
8~ tria- ¥ reey s U nyYquitoling wasairgpaied froer3-(ohetylsulfonyl)quinolin-8-
Berhycthe pycealire-prévie @iyCddatribdd i phltetitthpSIRERSHWICR063080580.

RES T s T s maed e

+

n hi s was added
1, 1" - bi s(di phenyl phosphi no)ferrocene (25 ng, 0.05
1.3 tert-Butyl 5-(3-(phenylsulfonyl)quinolin-8-yl)hexahydropyrrolo[2,3-c]pyrrole-1(2H)-

carboxylate

A solution of sodium t-butoxide (70 mg, 0.71 mmol) and tert-butyl hexahydropyrrolo-
[2,3-c]pyrrole-1(2H)-carboxylate (537 mg, 2.53 mmol) in dioxane (3mL) was stirred
under nitrogen. To this was added 1,1'-bis(diphenylphosphino)ferrocene (25 mg, 0.05
mmol), Pd2(DBA)s; (12 mg, 0.02 mmol) and 8-iodo-3-(phenylsulfonyl)quinoline (200
mg, 0.51 mmol), followed by the addition of a further 2 mL of dioxane. The mixture was
then heated at 40°C for 12 h before partitioning between CH>Cl, and water. The
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mol ), Pd2(DBA)3 (12 ng, 0.02 nmol) and
8-1 0do- 3- (phenyl sul fonyl )qui noline (200 ny, 0.51

worneb)p1928©! | onwed by the addition of a further PCTEPDS/060335

d| oxane. The m xture was 40 tgyen heated at 40C for 12

f t bet
0GP S S DR bGP I TR orB 1o TR e e SR ptefh The feter
phassuigs wapteg taigel WitheClbClpaatiddhe haskingd exisagiadigde@NazSO.),
fllkeedab@Eonce ARS8 d Wavactl ttd pRl/RId thewbm)ae \Matté‘riat@H%ﬁér?-waQ Burified by
o r.e .
ﬂ%ﬁ c%?(gmétgg%pﬁg{or Q% ?neqﬁle%rgg\%)llc\)gﬁdsﬁ?em%rié c@ a%a Ig;rh?gglow oil.

+ fl ash chr omat ography to give

tI-IhelI\/tR (4109 mrebmmws@ (&a@)prrg rotBdys .88 &d,I9H)ht.8% &h) thy, @i0R.(m, 1H),

8.0l By (It 5oL 3(9%0(‘Pn ) 1H), 7.02
NECRE R e A e T A

382(m "1 H, 3.95 (m 1 H), 425 (m 1H) 7.02 (s,
1.4H) 8-(Hexahy®pyrddid(3, 4Zb]§§rr&|ra(1 191) 31@pr€b91y&dtforﬂ/| blinolfhe97

9.10 (b
@fd(rgé]MLydropyrﬁolro[ss 4- |k_)?pyrrol 5(1

H) -yl ) - 3- (phenyl sul f onyl ) qui nol i ne hydrochl oride A
Aablutipo bf teft-dugy 6-(Bphydnylsulfonyl)quinolin-8-yl)hexahydropyrrolo[2,3-

%@z |L=Hwyyéa$w RRY 9)2CH4¢ )f(tmg Ay yhb’F@éB yﬁn QR - &ted Rith
e; w& g o va%hc(fe e r%'&rﬁ%a R 4. After

(:mqenwatmnott@rréod@t Wiy washe@iOviiin Bt@Aeanddiigdringacto B@ye the title
E(ﬂ’ﬁpd@df’(%ﬁfg 200 %GRNERAitd &dlidon, the product was washed

K}fst S (g%)ln vacuo to give the title
80 '\4 % as a white solid. I\/S(ES +) mz
iy 1SONRPPAD] S TSR0 (meT Ry (1, 85). 3.26 (m,

2, 3]67!-011 2P1) zngz(m 1H)H$.,153m1 2HY, #3111 H) 37. 28 (d, rtH), 7266 (m, 5H),

%h‘b,(d 3H—ﬁ78.€3§1{br2§'|)1H %.@H?(sg ng-ﬂ)(’oré 810 (HZJI T E')1

885(br S, 1H), 9.05 (s, 1H), 922(brs 1 H.
EXAMPLLE 2 :BeBayl by(B-(phenylsulfonyl)quinolin-8-yl)-3,6-diazabicyclo[3.2.0]heptane-

@céﬁ;o&pla@nyl sul fonyl ) qui nol i n-8-yl)-3, 6-di azabi cycl o[ 3
2. 0] hept ane- 3- car boxyl ate 25 A sol ution of sodi um

~but oxi de (49 [) (1 S,59)-benzyl

|38E%19"‘ gg,qu(gfrgt Qu@r'ﬁéﬁ%ﬁ‘é 85¢ é‘F'BQJ)(?’I‘%U@ %S@é)eﬁ‘ﬁ}’ | 366- 24
diapdicyicio[3.2I0repaane3tgrovesate $38 myedl 24 ndesl) initbluege@mLyovas
biHed| Mser ﬁu%géh gl this mPa‘éta)d'dBH% t?l héspPi Hég(%% 905 mmal),

cet nd

Ritin 4B 3eriaie P e chof St %’%(p@sn ViH0y %@O'me (80
mgo0 L02 Trimeol hiTke umixtuigagas Ihlen hhe@ﬂ@@l 6a‘tC %0 I haforg partitioning
b@tf/\@éﬁ OPBChLiahd QAtRIThIRIXNRE vaCifikéred tlﬂﬂdgw\@bﬁé and & organic

KU e o] RS AN aUgN SRl e ANged IR, BLEBALEA e

t?QW'%'@eQ\F’EtF?C@—@r@dZ(Néh%O{ Hater me@ﬂt‘?%@t\@%l? fosrovide the

¢mid@ S@grial fwHitcreweas parifid d by riiaein thr@bratbgraphyeo givettioe title compound.
ifle hhe sqy e et erial, which was purified by

flash chromatography to give the title conpound. 35

Ms (ESI+) mlz = 500.2 (MtH) +

EXAMPLE 3: tert-butyl 2-(3-(phenylsulfonyl)quinolin-8-yl)hexahydro-1H-pyrrolo[3,4-

c]pyridine-5(6H)-carboxylate

A solution of sodium t-butoxide (49 mg, 0.51 mmol) and (1S,5S)-benzyl 3,6-
diazabicyclo[3.2.0]heptane-3-carboxylate (98 mg, 0.24 mmol) in toluene (3mL) was
stirred under nitrogen. To this solution tri-t-butylphosphine (25 mg, 0.05 mmol),
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EXAMPLE 3: tert-butyl
2- (3-(phenyl sul fonyl ) qui nol i n- 8-yl ) hexahydro-1

wok@ynInk®[ 3, 4- c] pyridi ne-5(6H)-carboxyl at e 4BCEEP2008/060335

sol uti on of sodiumt-butoxi dex(49 ng, 0.51 mmol) and

b | .
HeSLBT U ERAYE & e, 03 mumed. ang bisdgrsPhepsapyqyingiine (80
mgof )202 mnﬂ@) weliecaddsed ) heyaiture was itheen haated ati0f € dgjenh. The
biktaime8 Gbdttib® mikttiie-WadaHby @rlﬁ@@miai HgwéerPCAEGI, z@r?d)\ﬁat@ﬁmh)e,mrxture

ae eﬁﬁ)ﬁqgé %8@%%5’ q%/ fglg%% %rﬁg ﬁﬁ;’ass WS @e%l g 4 ddr phase was

8x [%‘ER?-@JC@F)/HEE}] Halels ?%W‘P)C@mbﬁﬁldloﬁ%am%@x’"% wegegiod (Na2SO.),
fittapé g andecancadidatdd inTVeeunitx provielewhes cituld e m dterédt echiett w9 Qurified by

fi&dh %r&natggr%ghfm @{/é‘ﬁ% tftl@%Fn'pfél!D‘ndn xture was then

E/‘art i tione ween water. The nixture was
Sl(tEél’e)dn/chT‘tﬂﬁ‘g?r('\&eﬂ)i te and the organi ¢ phase was

separated. The water phase was 5 extracted twice with
CH2Cl 2 and the conbi ned organic extracts were dried

EXARBOL)4: 3-(Pheib@s@fdnand-(tapgrblo[3M-epytidin\2esHI8att @H,5H,6H,-

?H%lh gm efpude material, which was purified by

nmat ogr aphy to give the title conmpound. M5
(ESI+) mlz = 494.5 (MtH) + 10 EXAMPLE 4:
Bh¢ Aeeconhsaunt ovasl pre@aréd by analogy to the procedure of Example 1.4, except

Iﬁif&r@&rﬂ{/l%é (?’lai&?/}; étﬁb&')%?%?“ﬁ@?éﬂ&aﬂ%@ﬂ H- pyrroIo[3 4- (é]pyrrdrne-
g{a ﬁg?bé’g}{} %055 (g:?o/&)e Lne trttefcogpg)pHﬁﬁ (\_r‘\/eiemag'taléreg @Bta pale yellow

s®lidng tert-butyl

RiS(Es(pheny sulif@w)) qui nol i n- 8-yl ) hexahydro-1

H pyrrol o[ 3, 4-c] pyridi ne- 15 5(6H)-carboxylate. 25 ng
(51 %9 of the title conmpound were obtained as a pale
g&AMEWE ¢1 R GS)-MBt-tf BRI 3HB3-(whenyisugody o u{nolisHB-y ) EXBIVPLE 5:

|%1zé:ﬁ| Jo3.2 0lreBtEnéL6-carboxylate
3-(3 é_yr?horlznyl!c,uekiéfony ) qui nyol in-8-yl)-3,6- 20

di azabi cycl o[ 3. 2. 0] hept ane- 6- car boxyl ate The title
Eoeriiruermpaped yrasgueraicth Py analPaglp the prasedye st Edameledt.3, except

BNagPIFe5S)-Brt-eXye SB-diazkstidyglo(3L2 BlheBlant &-tarbexyidte.
?quE@;gﬁﬁ,Ql-c ég[vﬁ,,_ﬁ 0] hept ane- 6- car boxyl ate. M

z = MtH) + 25 EXAMPLE 6: 8-((1
S, 55) -3, 6-di azabi cycl o[ 3. 2. 0] hept an- 3-yl ) - 3- (phenyl sul
EKAMBL_&,_Lﬁ: iBel( 1 6S)-J haliazablcgclolSrglbeptamssy| p3-Grengdulfonyl)quinoline
anal ogy to the procedure of Exanple 1.4, except using

g% @1 Ssmerntgmafs éﬁg@&}raﬁ Py] ans ﬂg;éto)}P pg)cgdlérg of Example 1.4, except
%% 8§ klesmity eBripnureliandavipekyads.6- M5 (ESI +)
%Zat#cy&ﬁﬁ’s IOQH\dpté)rre-Eé@WBkgEaté (3aS, 6aS) - et hyl

ﬂ(rs(%sﬁ )él&g ;qui nol i n- 8-yl ) hexahydr opyrrol o[ 3,

(b pﬁrrol e-5(1 car boxyl ate 35 A sol ution of
8-fluoro-3-(p henyIsquonyI)qU|noI|ne (100 ny, O0.348
%[YELE(B&&&&@)-ethyI 1-(3-(phenylsulfonyl)quinolin-8-yl)hexahydropyrrolo[3,4-
b]pyrrole-5(1H)-carboxylate

A solution of 8-fluoro-3-(phenylsulfonyl)quinoline (100 mg, 0.348 mmol), (3aS,6aS)-
ethyl hexahydropyrrolo[3,4-b]pyrrole-5(1H)-carboxylate (2R,3R)-2,3-
bis(benzoyloxy)succinate (944 mg, 1.74 mmol) and K2COs (577 mg) in DMF (3mL) was
stirred under nitrogen and heated at 100°C for 7 h. The cooled mixture was diluted with
10 mL of saturated NaCl and the resultant precipitate collected and dried to give the
title compound.
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et hyl hexahydropyrrol o[ 3, 4-b] pyrrol e-5(1
H) - car boxyl ate (2R, 3R) -2, 3- bi s(benzoyl oxy) succi nate

w@ 2bd4/0mgs86 1. 74 mmol ) and K2CO3 (577 ny) i n DMPCBREI08/060335

was stirred under nitrogen eyl heated at 100C for 7

, copl_ed m re was diluted wwth 40 10 nL of

E@@Eﬁ@ ZNa%‘maﬁ\@in')he resultant precipitate collected

and dried to give the title conpound. WO 2009/ 019286
E@KNEEE@%@@@@G@B 13l udMpHebAk diong) uirolith Bty ShekMiydy dpyrrolo[3,4-

u(%)ar o%wgn%/l sul fonyl ) qui nol i n- 8-yl ) hexahydr opy

rrol 0[3 4 b] pyrrol e-1(2H) - carboxylate 5 The title
ﬂfbe‘rtuldma:tdn mmnd pwaesnae;mjedbpy analbggty the ptdeedyreat Edanmpledtf.3, except

1&-fiko §'id&%qumollne and_tert-butyl hexahydropyrrolo[3 4-

5185"’?0'% lJ:@'r‘ 0‘1[3?2 Q%g{!f?# g&@g{% 68[ é R%r ?@n?cl?,rg@%m were obtained as a

paelyeliow bibxyl ate. 250 ng (69 % of the title conpound

m@r(gsq}k)trﬁ/iznemgngampal e yellowoil. 10 M5 (ESI+) mz
498. 2 (M+rH) + EXAMPLE 9: tert-butyl

G R ATRCS U L

pi2ehanddxygteanal ogy to the procedure of Exanple 1.3,
except using tert- butyl

t d ht h 1(2H) - b | a
6 B G oot e bk B AR oS PR S ExarTig o3, except
ysing tan-lyityl ochaBydres!, 5~ﬁanmthyrﬂﬂlr&e$(2ﬂ (omuqxwm@mammm) of the
5 compound were obtalned as a pale yellow oil.

&ls((%g ﬁnﬁ@d 5°0‘é| )qw nol i n- 8-yl ) decahydr o- 1, 5- napht

he t|t onpound was prepared by anal ogy to
the procedur e of Exan'pl e 1.4, except wusing tert-butyl
BXABRLENHN (8 {pHiemyisulfenyd ) noiholin-8-yiydg aabydrbylgds-aadhtbyritizht
hyridine-1(2H)- carboxylate. 1 ng (8 %9 of the title

%@%Ft ugq%;\}l\éeurn momp?e naﬁg_ M_a@a {E@aﬁeéxglglro%%vg&rlploégg?’qnple 1.4, except
QSI(@te(r‘rAbLftyll%@dph@quw‘gwl)@mW)l rréiyhottahydoyll 5-henhinyidine-1(2H)-
bbrb@Wlé’t@' ofr@ (8-95) dyyHid tmertmg;(oﬁhu weid Bs¥nbabe a3flelow oil.

ar e

ﬂ)gxzvmﬁl_gr by anal ogy to the

prodc re of except using tert-butyl
hexahydro 1 H pyr roI o[ 3 4 c] pyri di ne-5(6H) - car boxyl ate
BRANMBLE4H : tdrtioutpithSaigHRiokdpbepyI3ul®ni/ipmlaeplinSeyjhegahybB® 1 H-

Hﬁrc(lg{@ 4?]pﬁfduﬁé“§(6kl%&ér%o§ﬂ%\@ound were obtained as a

al e yel 'ow ol (ESI™+ = 512.2 (MtH)+ 35
EXAI\/PLE 12:
8h¢ (iBa@naes)diveasatigraTep by poslogiaiodhd praedaik-of Exeplel 13, 3xcept
udi Bl &bt HeRamdyo-1 BLEyRBI[3)18-c]pyridine-5(6H)-carboxylate and 3-(4-
fluorophenylsulfonyl)-8-iodoquinoline. 130 mg (55 %) of the title compound were
obtained as a pale yellow oil.

MS (ESI+) m/z = 512.2 (M+H)*

EXAMPLE 12: 8-((3aS,6aS)-hexahydropyrrolo[3,4-b]pyrrol-1(2H)-yl)-3-(phenylsulfonyl)-
quinoline

A solution of (3aS,6aS)-ethyl 1-(3-(phenylsulfonyl)quinolin-8-yl)hexahydropyrrolo[3,4-
b]pyrrole-5(1H)-carboxylate (60 mg, 0.133 mmol) and trimethylsilyl-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
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A solution of (3aS, 6aS)-ethyl
1- (3- (phenyl sul f onyl ) qui nol i n- 8-yl ) hexahydr opyrrol of 3,

W@200401923@yrrol e-5(1 H) -carboxylate (60 ng, 0.BGBEPI0S/H60335

and trlnethyIS|IyI i odi de (1QQ.ng 0. 797 mol) |n

0L P o Eind ulioS . RlersEanilForsinydied ield 11 mo
(F2r o) @ftbﬁétﬂe panpeisd astehpale yellevagie and aqueous NaOH WO

RIOESPAGREE RO/ (BR2(H08/ 060335 54 (1 M. The organic

extract was drled (NgSCﬂ) filtered and concentrated

to vield 11% % of the title corrLEound as a pale
3-(fgu @Bh y'?rH”?ﬂﬂ %éﬁ*?yr(fwﬁ!ﬁ) CIRYINVPLE 13:

3(3(43dH, mleﬁemmwmm fydayiholing- ( 1
H pyrrol o[ 3, 4-c] pyri di n-

3aH, 4H, 5H, 6H, 7H, 7 The title

B e bt b aifab@ne e pf%sdw&ééaame'e&‘h except
exagrfsiriebutyl 2-(3e# deiptopharylstdfondjauinslinpryl)hexahydro-1H-pyrrolo[3,4-
é’]pf(ﬁﬁ)‘ltﬁéS(dH)%éﬂi@)hﬂﬁbé' sy quﬂﬂ%)CtHItrﬁB)ﬂltlerbo%Qduhﬂ%@é'lMﬂéme& as a

g&é [3 4 10 c]pyridine-5(6H)-carboxylate. 81 ny

the t|tIe conpound were obtained as a pale
cW/IZ MBI mz = 412.2 (M+H) + EXAMPLE 14:

3- (4 f I uor ophenyl sul fonyl ) - 8- (hexahydropyrrolo[3,4-c]p
EXAMPL%(M b')(zt-ﬂ?:éro)éh%%mhym@ (H—&%hwrob)?r Qﬁ%&#rld{\!%a H)-

I t'o the procedure
u5|ng tert butyl
5-(3- (4 fIuorophenylsulfonyl)qU|noI|n 8-yl ) hexahydr opy

ﬁ'?@t i gOrﬁpo&lh TR Saréd by Bhalb Ocﬁé! bﬁic@dur@%* E@mbl%% Hexcept
g Bty e TBroeaoRd iRl B ety Siots 4
@]@yltrolg@(y-ﬂ carboxylate 121 mg (92 %) of the tltle compound were obtained as a
balé Jel{ctv 6it.r i f1 uor onet hoxy) phenyl sul f onyl ) qui nol i n- 8-

J 3,4-c]pyrrole-2(1 H)-carboxyl ate
&?ﬁzﬁﬁ@l e@oﬁ@gﬂ was prepared by analogy to the
procedure of Exanple 1.3, except wusing tert-butyl

KRNI 15 yert-bhtel] 53( 3486} rifyprooeth &y fphidhylsaifdogigliadlie-&and

HeRERyd? lo[3,4- le-2(1H)-carboxylat
?‘? ri f%o?‘gyﬁ%)totgoxyc)]%yﬁgney (suPF%rn)c/)i( %]SI nol i ne. 140 ng (79

/%¢of the title conmpound were obtained as a pale

Yl titancasanauid VBE AvEePareSby- pnatpgy to the prozeduedf ExaErplioPL.E except

déng lf’erl@ﬂilﬁ yalaystiyaipopyirelopd, 8-ctbyerbleyZ(1 B)-cabdxylate and 8-iodo-3-(3-

E?.lﬂu)o mép %ﬂéﬁ%ﬂa shH&fyﬂﬁﬁlhglg?&I’_)MO {ngt(FQ °/C) of thoeutHIg comgound were
éb‘ﬁ?é‘é aRpleyRiPyFPid-o t he procedure of Exarrpl e 1.4,

b’bSc(ESﬂ +) g i=ngp4togit+Hyut vl
5-(3-(3-(trifluoronethoxy)phenyl sul fonyl)qui nolin-8-yl

SR MRt S M b AR CR e
plenylspdonydyauiopline

The title compound was prepared by analogy to the procedure of Example 1.4, except
using tert-butyl 5-(3-(3-(trifluoromethoxy)phenylsulfonyl)quinolin-8-yl)hexahydro-
pyrrolo[3,4-c]pyrrole-2(1H)-carboxylate. 79 mg (74 %) of the title compound were
obtained as a pale yellow oil.

MS (ESI+) m/z = 464.1 (M+H)*

EXAMPLE 17: tert-butyl 5-(3-(3-(5-(tert-butoxycarbonyl)hexahydropyrrolo[3,4-c]pyrrol-
2(1H)-yl)phenylsulfonyl)quinolin-8-yl)hexahydropyrrolo[3,4-c]pyrrole-2(1H)-carboxylate




M5 (ESI+) mlz = 464.1 (MtH)+ 40 EXAMPLE 17:
tert-butyl
W®2(03/0(R@8¢ 5- (t ert - but oxycar bonyl ) hexahydr opyr r A DEB2048/@60335
]pyrrol- 2(1
H) -yl ) phenyl sul f onyl ) qui nol i n 8 yl ) hexahydropyrrol of 3,
4-c] pyrrole-2(1 H)-carboxylate WO 2009/ 019286
PeTiHEPXOUSU0E 088D resBed he analogwetodberpmeadur@ens 13 excanétsing tert-
bty ﬁfb&bﬁ;@a\to;ﬁwrdd@emﬂ@%@z@ f:arboﬁylat@%@Fﬂr(3%§?blﬂ@pfﬁ@fytsulfonyl
r o
E;&%qu h?eh)fs n‘@ﬁg 2 (?éﬁ’%ﬁ%em ec%@r g\ﬁ g)bt)’/ai'rseg as a pale yellow
5  lidodoqui noI ine. 18 ng (12 % of the title conpound
Sy (& Sobtraizrregb0ad (M+ihal e yel low 5 solid. M5 (ESI+) nifz
= 690. 3 (M-H) + EXAVPLE 18:
8- (hexahydropyrrolo[3 4-c]pyrrol-2(1

%%ME;L ERER A aﬁxﬁﬁ R R R H S semarool -
wrrelrZépak-wiphiegylsutenpligrinadne he procedure of Exanpl e
10  InéHitleasraBund wiisi@epfed bPHhalbgy to the procedure of Example 1.4, except

f}sn(]g?”te(—fbtg? 15({3) (3 (5 BN SR L LB DHARAAYSH, ABIES 2! 'cﬁly?rof‘zﬁ H)-

fefﬁﬁ)élﬁwf%ﬂ )qurglim&uinespiysrepyyiojaké & Liyaelspsid FeraPedate. 9 mg
]W)aﬂtbe ﬂﬂdcmﬁlpmmdbmryloatamedﬁhs@palé S8ldoibf the title

g@ﬂ@@wg @ﬁd as a pale yellowoil. M (ESI+)
15 n z 90. 1 (N% 15 EXAMPLE 19: tert-butyl
2- ;3 § (trlfluoronethoxy)phenylsulfonyl)qU|nolin-8-
hi\Ed test-butyl 2-(3-(3-(trifluoromethoxy)phenylsulfonyl)quinolin-8-
VhHexarrel Bl-gyriel dpy, s iclyremesbh -cabbigiard ate The title
conpound was prepared by analogy to the procedure of
nple 1.3, except 20 using tert-butyl hexahydro

Fbwf#er enepasing thsmwﬁ% By sremx todhe Bsaredyre GhARMPIS 1. 3, except
20  Bsing thot-R1tyIMexahydro-1H-pyrrolo[3,4-c]pyridine-5(6H)-carboxylate and 8-iodo-3-(3-

gtFlﬁdofreH%é’tﬁQfWBMbéhWﬁblﬁb’lkﬁeo Y0 }n%L(Sﬁ‘ iPthe tﬂti%Q;oﬂﬁbo(rﬁdj'were

were obtained as a

&F‘\”S%aé&lﬁaéeyq\}ew%g‘?ﬂ mz = 578.2 (MH) + 25" EXAI\/PLE
S (ESI{)am/z = 578.2 (M+H)*
H pyrrol o[ 3, 4-c] pyri di n-2(3H, 3aH, 4H, 5H, 6H, 7H, 7aH) -yl ) -

25 E ,?’_/11; LELSd. B! ‘1'@ p&g‘é A%ig&ﬂ&ﬂﬂ é%‘%&ﬁ'm BQ%H 28y 5%s-
the
rfboeRmetows p@wﬁﬁifgyﬂqwnolés@cgpt usi ng tert but yl
2-(3-(3-(trifluoronethoxy)phenyl sul fonyl)qui nolin-8-yl

*H@ﬁl"f’é‘é’cﬁﬁ suhd a3 re ared bg analogy to the procedure of Examgle 1.4, except

ety 20 c(ngB?;'Hﬂr&’ D R

A1
30 nyrrolo[&/s Q]IESSld*F)e 5Bk)-earhpgylate (G-HP (6T XAVPLHE tilg:compound were
bl@tétnebkﬂ;)é' palej/ellow oil.

Qﬁ rJ‘{ g\? Lhyl ) phenyl sul f onyl ) qui nol i n-8- 35
hy ropyrr 4-b] pyrrol e-1(2H) - car boxyl at e

The t|tIe compound mas prepared by anal ogy to the
BKAME Er 21 : odfrt-Bixtglrip(3e(31(trBluomxatint) phersylsuifohdyofuirolin-p

35 gﬁi&%ﬁb{ﬂ{rWHé{é,Q[t;’}pﬁroﬁg_p@ﬁl)_%,%b;y|gtgl-|) - car boxyl ate and
-1 0do- 3- ("3-

The title compound was prepared by analogy to the procedure of Example 1.3, except

using tert-butyl hexahydropyrrolo[3,4-b]pyrrole-1(2H)-carboxylate and 8-iodo-3-(3-

(trifluoromethyl)phenylsulfonyl)quinoline. 133 mg (56 %) of the title compound were
40 obtained as a pale yellow solid.

MS (ESI+) m/z = 548.2 (M+H)*
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(trifluoronethyl)phenyl sul fonyl)quinoline. 133 ng (56
% of the title conmpound were 40 obtained as a pale

wQ@edobow2sol i d. M5 (ESI+) mlz = 548.2 ( M+H) + WPCT/EP2008/060335

2009/ 019286 PCT/ EP2008/ 06033%6 56 EXAVPLE 22:

8 (hexahydropyrrolo[S 4-b] pyrrol -5(1
yl)-3-(3-(trifluoronethyl)-

E MBLELHZT Sripeyahuiioplirele[35t-aiRgrreli a1 d)-Wbdnbd(irituaxersethyl)-

pm@@@ruﬂ@wmqumem{eogy to the procedure of Exanple 1.4,

except using tert-butyl

5(3(3(tr|fluoromethg phenyl sul f onyl ) qui nol i n-8 1yI)

hias A ermaRoYRd MYas| Rprarad By 69@"99}\( to-the proceduiembypaple. -4, except
ugjng fert-Boty| & (3t (B triflubloenettomipbemyds ufenyd) quislotia By dexehydro-

%ﬁ%ﬁ al tggy\’rc% heo aét%%llﬂe i ?nq‘(ﬁ"l’/@) & thdvithd Compind were
go'e @e

tert- but
IS e Y%](S);chﬁet hyI ) phenyl sul f onyl ) qui nol i n- 8-
MS)GE&QW/@WT Mof)3, 4-c] pyrrol e-2(1 H)-carboxyl ate

The title conpound was prepared by analogy to the

%%@ I'}Eé%é}?yﬁ b%lty?’S (§)f§ﬁﬁﬁuor&%efﬁ?l‘)&%nylsulfonyl quinolin-8-
W&%HS}W%‘MW%$ dicvaroler gy Fi-6pr@ovylateH) - car boxyl at e and

o S0 47 Bylama@nwtﬁgbr&euurwzagﬂﬁggq 3, oxcopt
Plpal BR e o e r@%f%éfgﬁrgpwr%%%ﬁiﬁm%x'a?oaﬂd B

BRAIFBEtriflgoromethyl) phenylsulfonyl)qumollne 107 mg (60 %) of the title compound
&e(e(&ﬁﬁn@@@é Péqlwdwg@wdrol o[ 3,4-c]pyrrol-2(1

I 3- or omet hyl ) phenyl sul f onyl ) qui nol i ne
(%SH ﬁg&conpou d |L\/I:)/as prepared by anal ogy to the

procedure of Exanple 1.4, except using
EXARPLES4: Bqtiia-Fb(ﬁH&Lhexahydropyrrolo[3,4-c]pyrro|-2(1 H)-y1)-3-(3-
ém{b%gg,ﬁ% §/I5dhfeln§r‘|9ul g&u,l,a“ggenyl sul fonyl ) qui nolin-8 25

xahydfr opyrr ol c]pyrrole-2(1 H)-carboxyl ate.
103 ng (97 % of the title conmpound were obtained as
ah@tiﬂleecqmquvmsl prepdseqd BBRRYlogy to the prgedureat Bxample 1.4, except
@38)-tert-butyl 5-(3 ée (trifluoromethyl) phlenylsulfonyl ciumolln 8|-
gﬁ@?ﬁ@%@ﬁ é)'n%gé 2 ;;ésﬁro hrggg}egﬁ%&xr 14 g7 h9et R e
a§ a pale yellow oil

BIS((E—SH un/lzepdfm{l\sﬂﬂ)f*onyl )-8-nitroqui noline 15 g of
-iodo-8-nitroquinoline (50 nol), 0.476 g CuJ (2.5

wﬁ %%?@re}éﬁﬁé 949(13@2@8 quy ﬁJIf)ony\/ﬁq Ufhon %py?)ﬂexaqnyd ro-

syrfdle[drAdtlpyrraerdt i) slarboxglate added and the reaction
m xture was stirred at 80C for 6 h followed by

SkLrg g‘ﬂuérg[,hen&fé F ,3}#6%9@%5 enperature. The reaction

m Xt u ween 150 nml  of
di chl or onet hane and 150 ml of water, and after
$5 Igrolf Bn@dd ®nitrbuinbime GO enrooly DM 16 gpﬁa$(2 5waso|)saama2‘a%g.KsPo4

é@@b@ﬁdé’?ﬁﬁ 1%6%@@5@13398 Ir QJ | 8-lfofdBenzenethiol
ane t [ f (g{gs V\%ret. ing f
0| N eEp Il eHT adUTFe ﬂ ehap &dligved gy Stirring for

14 h at room temperature. The reaction mixture was partitioned between 150 ml of
dichloromethane and 150 ml of water, and after stirring for 15 min, the organic phase
was separated. The agueous layer was extracted one more time with dichloromethane,
the combined organic layers were washed with water and stirred with 5 g charcoal for
15 min. The filtrate was added to a suspension of 54.1 g (87 mmol) monoperoxy-
phthalic acid magnesium salt hexahydrate in 300 ml of dichloromethane/methanol at 10
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15 mn. The filtrate was added to a suspension of 54.1
g (87 mmol ) nonoperoxy- phthalic acid magnesi um salt

wheooakydsat e i n 300 nml  of di chl oronet hane/ net heeIEPADS/060335

10 WO 2009/ 019286 PCT/ EP2008/43%60335 57 - 25C within

er. StLrri for, 16 at room tenperat ur
t%%'er‘@'ﬁz!? E’@H“'?n E}t‘%rr%' g k%%@gwoaht&”mew g‘@de?ﬁ'oﬂf“'xwre
whs seeledard slowlyidhOpyk oban aquasus @Dwuﬁnmyrtmlif@e s@ldiean, were added.
The ojaidibhes BAG teprekibibite RERCsdPatAbE aM® WaSIFRP&AEBL S| of

Q@feo‘ﬁ@%@& HERV}% H}lbgrfa(l)e gé)lut%r} Aﬁgpgﬁmqﬁ)f) qj% Hﬁ'ﬁ %& ?Fe%?)ﬂ?t%%vas

{lkesed; washed wil wajpiand ¢t %rtﬁ‘PWteé‘runéﬁHV%PH@rto yt%'fbl H g the
prodect. vacuum to yield 11.7 g of the product. M

M€§'3ES)+ ) HhE “33%3(53 \PeHiMEH] + 25,2
fl'uor opheny sul fonyl )qui nolin-8amne 10 10.13 ¢

of 3-(3-fluorophenyl sul fonyl)-8-nitroquinoline (30.5
Abr8| J-(Sveropgnyisdenyaninolis8-aminedf acetic acid and
warmed to 110C. 8.51 g of iron powder (152 nmol) were

%iqs % df h_ 0(§ %5 R%ﬁ)’l#ﬁf’aﬁyly\%} tnﬂro%b'no[ﬁ@%O 5§Hnrof 'wrb(;e \Q@sspended in

&%Q)méaf Q‘@t'? é%‘%af‘él’ft?é’i“ﬁf’ i £10°pap ol 19 Yiiren F’Blé’fjﬁfe@ ﬁz\ﬁﬁf‘@} were
adabdd lsyrlall @ortivas ith 6rrihh.eStorigawas cpitmsied Vas s dpan ahedeaction

Wur%%s%%%@% récﬁﬁ( BmpRstu béﬁl%ﬁéﬁ t%i\fv@@n @vbfé?%nd W Macetate.

t
o o Ao ivas Searatodan 108 SRS BVRkrPnEXtastal Tieganes
with rthabarstals. \@atepwiaa addéditol tbe comblieed oegsinig 1ayars pheghe pH was
E&]aste@tcganalmelo@yi@momﬁ.trsmoa& athmaid s@gtiorclridet epidMtiniing. The
%ﬁlc Iatl rr\/v% s8éa%te‘538{1%§ Q[Wclélvpﬁwt\gatﬁr dlrl ({JS{}%%%%S&J%esulfate

vapor at e
EJF%%E'T‘O' thECFOWB”KSES?“P)GVW%ated%Z'e@ S[R/EJ jhepmoduct.
BIS((&Sh +)uoiz opd Sy [MtH]f onyl ) - 8- 1 odo- qui nol i ne 9. 214 g of
3- (3-fl uorophenyl sul f onyl )qU| nol i n-8-am ne (30.5 nmol)

e sol ved n 50 of .trifluoroacetic acid.
?ﬁé CRCE VN S&B%y@néz Pgw&'woan‘%/. el d the

i fluoroacetate sa was then dissolved in
%8&{1 (Srﬂft3r(r°”rﬂé'°r°4’h?'1y'ﬁJ'fQ\"y'}ﬂ“tﬂﬁ’i Wrﬁr’ﬂ'P? {0 %L’(Enof W%IO)'SSPWed in 50
b Of trifluorodcetic etidnThe mixéurasvas coodreditddioElatie ttitieroacetate sal,

ARRh Wstihdd &S&ﬂ\l’éﬂtlh %Bet@ﬁltrh@@l ‘H bt H%ﬁ@ﬁﬂﬁfe%ﬁ@ 75Rhbi) iPH50 mi
Pfréo%g%mlltﬁ%rv%‘%% %{"aa Fq {) g';lg%g@e aga@gﬁnlaﬁgl% e% tg‘f’ Tc'r Iuoroagetate salt

oB%(3 ﬂqur@;phe@yisplfqr}ygqLﬁlmllnﬂ}amne (dz20olsed U] 1®0 mL acetonitrile) was
h@dddadrbpWide ¥t @nweTg, Wﬂe3@t|rhﬁ@fdi*q OWEih 288218 df icfraPbdityI@MSnonium

AP A5 E8AEA 1Tkl Snd BB B LG o 1 o BC 0c

evaporati
Gft%rs%a%@t'?'h OEItihé ﬁP'd?'Ebtﬁetf‘ﬁ é‘?‘ﬁéd%‘ﬁas diazdiad ip \WC@@rW?Wa'&e and
WA sheatuwineugithsad d0 “raqubousssddiai éhicsulfatel sofutiod Heheosrgamic phase was

tha?%?até‘@ﬁ)d NGJROLRY £ r Qd WQ@%@at@&‘%tﬁ%p‘?&ﬂoﬂbfﬁe‘b@e?clputate

LSO

o T wahef P Tl 2iouT T ol RerArEnar s oA G drigd i
vadvepdo aueéi thameodiict. édditinnd praductivas obipingt By tehapgraiiaiueftthe

fdgicttb @ﬂﬂes@é@dj BGrificedn @I‘Hh@kdﬂﬁﬂnlhg n%\té?mfnatshll@ﬁ gef cHrbvato-
ﬁa%)h}( ?él entt on 5¥@ﬁfoﬁhﬂﬂi%t£ﬁ td w}al%aat oAl ar% uﬁtfb“? 6%35'8# trﬁ IE)god uct.

MS (ESI+) m/z 413 9 [M+H]

25.4 (3aS,6aS)-ethyl-1-(3-(3-fluorophenylsulfonyl)quinolin-8-yl)hexahydropyrrolo[3,4-
b]pyrrole-5(1H)-carboxylate
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graphy (eluent: n-Heptan/Ethylacetat), to yield a
total amount of 6.4 g of the product. MsS (ESI+) mz =

wWaiR9019286tH] + 40 25. 4 PCT/EP2008/060335

(3aS, 6aS) - et hyl - 1- (3- (3-f 1 uorsgphenyl sul f onyl ) qui nol i n-

3, 4- |
S Bl G s Sl s B s R e el 14658 of
Fa2zmSfethyl Bexapydiopyirepldehiployiele-GhiH )ycagbaxykitry (9. ¢igl mmel), 0.404
@f 8dsfuraBibbnate-(1.244 ehredl), 0(Bag S)ladtimdcetate (0.062 mmol) and

ggﬁg@;oq 5<0F9i¥c;s (Qﬁ%gﬁe &%’os@ﬁ)hggﬁé @aﬁso%?c{p& ggeo 062 mmol)
W), tolger@alwer@ drrep af PAG Tordacidesdeacton. "0'6@”%‘@1‘ flirggly purified
@ia@RiBa geladhrotm&tbgmaphy (eluent toluene/methanol 10/1 + 2.5 % triethylamine).

ﬁl%c%r%y(gn@g‘ﬁ?ﬁy 'trl%%é&lﬁﬁt ORrcorfibinéd ahd IheSBREAPVADERIPBAE to

vigh Be71 SRR gBsdtofhist el ek ST Bl PiE 26 Ayngh adaitonal

puricstion. ca gel chr omat ogr aphy (el uent tol uene/ net hanol

U (ESt+)3n 24701 pi4yt ami ne) . Fractions containing the
product were conbi ned and the sol vent was evaporat ed

yield 0.271 of the desired product whi
Mﬂe&e%%ﬁlL@rozee%eﬂ%ufpnﬂhé1(%¢§ﬁ@$ h%@thrp@afqlqiﬁ 4-bJpyrrol-
1Q1-BnglESIhyirachioride 470. 1 [ MtH] + Exanpl e 26:
3- (3- Fl uor o- benzenesul f onyl ) - 8- (3aS 6aS) hexahydr opyrr

éﬁﬁﬁpéh%%{)g%;@a& %?S %%yé?ég-g fI%%/ %ﬂ{/lgﬂl onyI qu5|no'??n 8-
1hhesalBirepyietad3, ﬁﬁ@wn@:ﬁmwmyaobq&ylﬁtel(o $68.mmol) and 0.338 g
wn)dnmlwamagyf 681 Alndblwde St etk In EhlorofsrRAQBYhLatEr 1.5 h and

gcg)dlf (?1% \Aggp o%)matg%ggratﬁg f(g'l 1 6tﬁ 'A%Ft E?ﬁlstrllr%g{h%sﬁg i0 de)(v’\ll?36§(¥ded

?J‘djthﬁ re@dion duxireomas Ftifre&itatrr %ﬂﬂ%f?re@rbewﬁt Mix&re ¥ias £golgd to room
Mcbeiratonreaaﬂ'hem ot dngt meihy:holl(edsdmnmmWemjateiéd veitihostitrirg) and

ERAGS VAP cHhiHuEE ‘f’—‘or‘é@smuﬁt ’(r)t'ioém §61vééHt %Afagfel\/é'&org%ﬁ e rﬂemgh%g n%aterlal
o ek B R ot ghe RS SRS R g e
8guaous g ea.dowtdanaes Ifamr VB3 qiitractetifares timee miithwdighloromethane

gNRpeIGahffhedtdigarii€ RRERIikge Hﬂé@bi/éﬂmagm%luhfﬁ%%dﬂmré@ and
X‘@ﬂc%hr?@g tl'ﬁg c%’deéﬁ@édu%g\'/vgsc‘hﬁr%eﬁ%haaé ,((,aa u%é’] 8hr%ﬁa\%§£b Wa)( and

concent rat
esepERdYe b PLir EBG bydrechlodersativeasi th%'h%ct '%ﬁ@'nga & kGkn
diethyletiedl toa galotion bfatiie free Was@indeiraitydoofermnemgties ethar. Thereby, a

Erlélo ﬁét% formddt théﬂ ea%”fmel%% Wgé}%r\klﬁﬁtﬁl@ﬂyl th& a‘?{jlbq%d in vacuo to

purifi viia silTica gel chromatography and
Q?W r'Hgm%@ CE' YThe hydrochl ori de salt was obtai ned
My &St gz I9GHAM+H* di et hyl et her to a sol ution of
the free base in tetrahydrofurane/diethyl ether.

ERRMRY 272 1§é§fLePﬂl Buﬁl% (frsct rf’g{g%ﬂgﬂaﬁ ﬁé’@:@'ﬂo r‘?%%{i} 3
qdigzaRicystol3- ﬁ@]f}ﬁp@d@&car ONMAE (ESI+) mz = 398.1 [ M+H] +
EXAMPLE 27: (1 S, 5R) tert-butyl .

3

8163+ (o$1‘ HR%M‘% l3s '§q|ﬂw&pﬂghmlfon¥|§mo).n
Pt

8.
I |%% of 2 gargoxyla(?e gvae¥e Sr)é ared%y ana%gy 0 th% method of

EXQFBPI(325f4| yocasiphireg ol 3(3-Tusngpheguisuifdnyh-88ogoguirdlige and (1S,5R)-
tert-butyl 3,6-diazabicyclo[3.2.0]heptane-6-carboxylate.
MS (ESI+) m/z = 484.2 [M+H]*

EXAMPLE 28: 8-(1R,5R)-3,6-Diaza-bicyclo[3.2.0]hept-3-ylI-3-(3-fluoro-benzene-
sulfonyl)-quinoline hydrochloride
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di azabi cycl o[ 3. 2. 0] hept ane- 6- car boxyl ate were prepared
by anal ogy to the nethod of Exanple 25.4 by coupling

w®@b003/0({@8d | uor ophenyl sul f onyl ) - 8-i odoqui nol i NnePEIEP2008/060335

(1S,5R)- tert-butyl 3,6-d 59

i azabi cycl o[ 3. 2. 0] hept ane- 6- car boxylate. M5 (ESI+) mz

= 484.2 [M+H + 40 EXAMPLE 28: 8-(1

R 16Rp-B (’63 @Rhmt i3itd Pe(Bdp dlugrophamysulignyllaugofid-Siylabeo- be
diagatsicyciold. OMEplan@B-earbbxigate emaBintié 9B wék dissolved in 5 ml of

é@\g%ﬂo% ﬁ‘ﬁ_tgfﬁ% ﬁg{nﬁggpqgﬁén%‘?\glgg gddérbgan% tha i )gtw%f wéslstlrred at room

@n(pgr Ftarerpy e Bpﬁ@rﬁ??%"!ﬂr‘f'ﬁ'ﬁwr? Yyas fenqenirgtegiand dhesresidue was
dissdedal io\salatl [a2Bhc2in@] dfejtissiokbarGt p:rambrtatydi aitk afidibom &xdiathl/lesther.
RécHEE ﬁizéﬂo%sf@rﬁ’ @ﬁhah&/&dﬂ& bl (2o hanRa 0. @27?-% éNhE'SFoduet

M§°<%S§3araf’ e R, (R A€ e SRR

concentr at ed and the residue was dissolved in small
BERAMMLE T 3qBIRRG-banfbneEElfdnpi) 8athexhHitlidp R e[ 8 U dpy@fol-5-yl)-

Recrystallization from
glf'ﬁéllﬁ% ylﬁFsdogglrrog%%nol (2: 1) yi el ded 0.0275 g of the

product. M5 (ESI+) niz 384.1 [ MtH] + 10 EXAMPLE 29:
eoesglaf ﬂe(BancﬂenmehegAlﬂullfomW)q)mﬁhr( BeX attylolydvemyrofadB,a {3 yirol-1-ium
?Jer\ﬁéreﬁ)&%é%e Bﬁl”alﬁé;h )?%r;th ﬁaeﬂ'ﬁ?dg% EQ&nQIeQ%& aB3d 2 rbc))/ﬁ:)c/)upllng
fupropi SRRV 'PS?HU' gt Bgelaiodul oy
aﬁahw@gpwr@lq{&é ayriebdtdune Ehipsdaphdsubzraeemd dggrotgetion of the tert-
BGt Pé)delﬁﬁboﬂﬁ defivative with HCI in |soproanol

tonyl )-8-10doquinoline with 1
@I(St% bu oxycarLony]
oct ahydr opyrrol of 2, 3- c] pyrrol -5-ium chloride and

EXAMEY &3t 3€(Gfﬁlum%ehmmeelﬁlfmlyla-&(eaR,—GaBthkahydw—:wrm&,M-
gjggﬂréfl@i-m\(ﬁ]iﬁ@ﬁﬁ@h%cﬂl&idesOpr oanol. MS (ESI+) mz =

1] + 20 MPLE 30:
3- (3- Fl uor o- benzenesul fonyl ) - 8- (3aR, 6aS) - hexahydr o- pyr
P kb p>f 8-(3d] ysyebenzepepulianyl)BoBaR Safy-Hexattydw-pyie! @3,4490yrrol-2-
a- cﬁfmollne hydrochlorlde were prepared by analogy to the methods of Examples 27

g’n(fg’ E{/ﬁgu g%f‘g?@gﬁépof)ﬁwaﬂfﬁg )&?g’éﬁ’dg@ﬁ ﬂ'ﬂo?vmdp}»ec%%@r&ally
pralphledaampa h%lﬁbﬁvdf%pxrw@[%tq]%@'%? CEsPRicesidtert-byty| ester
amtis @S ehyert deptotentionbf the tert-butyl-oxycarbonyl derivative with HCI in
%oér%amﬂuor ophenyl sul fonyl ) - 8-i odoqui noline with

comerci ally avail abl e

(3aR, 6aS) - Hexahydr o- pyrrol o[ 3, 4-c] pyrrol e-2-carboxylic

BS @ESterm/zindsf 1 &t and subsequent deprotection of

the tert-butyl-oxycarbonyl derivative with HCl in

EXR R 6-393-MBorobidsulfbAylygumBi-a-vh MihyarEXAMroio[3,4-

Blpyrdip4-iemsisgheny | sul fonyl ) qui nol i n- 8-yl ) oct ahydro- 1
H pyrrol o[ 3, 4- b]pyridin-1-iumchloride 35 0.073 g of

@o&@ Ig(cﬁﬁgs 9rn9gr'asﬂéﬂy$§d|fw)sqhm @Qlllgb&aﬁydfb-)m 88, 2bdoyridin-

E5APARRPESh “icse pHpAinet Moanet (e P b of Bisinies By and 26 by

coupling of 3-(3-fluorophenylsulfonyl)-8-iodoquinoline with commercially available
octahydro-pyrrolo[3,4-b]pyridine-6-carboxylic acid tert-butyl ester and subsequent
deprotection of the tert-butyl-oxycarbonyl derivative with HCI in isoproanol.

MS (ESI+) m/z = 412.2 [M+H]*
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coupling of 3-(3-fluorophenyl sul fonyl)-8-iodoqui noline
with commercially avail able

w@edoalyds®- pyrrol o[ 3, 4- b] pyri di ne- 6- car boxyl i CPEVEP2008/060335

tert-butyl ester and subsequegt deprot ectlon of the

AN (P ES R PR R TE Uyl R v g za-e-
2@@@%@%2 PibEPEPE 0DBIOB0BBE 60 EXAMPLE 32: (1

S, 55) - 3- (3-(3-fl uorophenyl sul fonyl ) qui nol i n-8-yl)-3-az
gpéﬂ o P18 B8J-5Y5| RhctrBo )RS G A28 Dh 3rdA&.0- 081 g

paogiabigyck[3. 2 01hepang Ay BiosBIATHS (Yer@ RIAPRERS BYANaHRy 19 the. mgethods
aziexandesaZbanddd by cow]lidg 2f 8 Srépdraplesnyisdifaol-&ioddguinaine with
grRe@@)r - bQJYyI @@&lgﬁbléyelofﬁ 0FRpRAES-c bR RN ESuE g G

Srdeefit it BaswugquxaswPWéd%vm%w% HGhin igpRrRpancl
MSEES!t)enz-~ifidyl M+H]*
3, 6-di azabi cycl o[ 3. 2. 0] hept ane- 6- car boxyl ate and

gkﬂm - 5- (§?§fflg@%ém§§é? ()Eﬁln%ﬁ{ %@8@@@@%&@8{&4-
glgyridinpchlorige EXAMPLE 33:
5- (3-(3-fluorophenyl sul fonyl ) qui nol i n-8-yl)octahydro-1

btop¥ brd? |5QE3 33 ﬁuo&bﬁéﬂ)}léﬂlf?nﬂ)'qb%mn? alyQB&tgﬁyo%EQQﬁzpﬂroﬂg3 ,4-c]pyridin-

Zidsi chiics WOl RERg R By AnSipgy b iesethis orbabples 27 nd 28 by
pounting eti3-63/fluaraphayyistiforiyhe3-wdodiondine withcammessiaty7available tert-
Bng/lb‘)éxaﬁyﬂﬂﬁthgjr@ioB ,4-c]pyridine- 2(3H carboxylate and subsequent

ge rgtec{ %o#;ﬁﬁg?erﬂ&ﬁgbc{ 25%’ é%rt]ﬁ d% ﬂﬁé'h/g étjaanol
M—Sp(ﬁlsﬂ’t)I’B/Fg 23 IMFH1di ne- 2( 3H) - car boxyl at e and

subsequent deprotection of the tert-butyl-oxycarbonyl
| t I

QRAMP%E ye 8Vt/5 b'%nw o&g@m%;wgmbig@)(ﬁ%ﬁ A1) 5016, 7H,7aH)-y1)-3
PRIIEBY “'K’”é’ﬁ%%)?ﬁ"@ren 2(3H, 3aH, 4H, 5H, 6H, 7H, 7aH) - yI ) -

3- (3-fluorophenyl sul fonyl)quinoline 34.1 tert-butyl

34. bﬂé#%dﬂ}ﬂ&&fé[ﬂ!flﬁe%hydro 1H-pyrrolo[3,4-c]pyridine-2(3H)-carboxylate

H pyrrol o[ 3, 4-c] pyri di ne- 2(3H) car boxylate 25 0. 777 g

of benz;r/)l brom de (4. nmol ) were added dropw se

B %t grod S'FZYier'?@'eg("'éﬁ m’BP' WEHheddaddregviss i 3 Hlb?ﬂ'ére Of 1 028 g of

blezdmrberciglly heatlablgded-bilityHagaahydrool[H3p vrratd[P yir ¢ ohriaiine2Z (3 H)--

54 (Tﬁ‘ﬂor? 1'@@3'@%;9 téss‘ﬁﬁr?’ chb?F?ét@S(% Umlpm §patu|a tip

2
gffl T G 26ty s S, g Reaghion THgUmeae iraador 16 h a
faom tegpierature3litaredand thefidrade wae cofi¢antratedd Tlagesidue was dissolved

ini didHIGFbMetRHe CIB GRFHNIAR RS wabhadh@d et avNeS d ik S enesium
jsmﬂ{aqé ‘?.R%r%ﬁ %ﬁg Bﬁ&%’tra e'&% 9/fe%a’i‘4‘?§ ]g;%}’grrodp@tlstpm% g" rji nwe

ere

%‘dﬂ?@@?ﬂﬁ*éﬁ%’d""f@uwghﬁrFl“”ﬁ'i@'og‘ of product that was used
MS (Eiser) rsabsEqueM+t ep wi t hout further purification.
M5 (ESI+) mlz = 317.2 [ MtH] +

34.2 5-benzyloctahydro-1H-pyrrolo[3,4-c]pyridine-2,5-diium chloride

1.355 g of tert-butyl 5-benzylhexahydro-1H-pyrrolo[3,4-c]pyridine-2(3H)-carboxylate
(4.28 mmol) were dissolved in 10 ml of ethanol. To the solution 20 ml of 5 N HCl in
isopropanol were added and the obtained mixture was stirred at room temperature for
16 h. After addition of diethyl ether the product precipitated. The product was filtered
and after an additional washing with diethyl ether, the product was dried. Additional
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35 34.2 5-benzyl octahydro-1
H pyrrol o[ 3, 4-c] pyridine-2,5-diiumchloride 1.355 g of

wo e0ovAomasey | 5- benzyl hexahydro-1 PCT/EP2008/060335

H pyrrol o[ 3, 4-c] pyri di ne- 2(3I-®1 car boxyl ate (4.28

), were  dissolved i
SRRt Seinge Bt & ernitesom i Sn AB0 sivsTael® em disthy
gindr. Geenhitadsameuntsipirradect wese $07Vigred at room
Ve ESatnize 4112 [Mﬁ-uh. After addition of diethyl ether
the product precipitated. The product was filtered

gﬂﬁ? 81{(% %én?ﬂm%rblo‘[m@lc d?.ﬁz‘gﬂg p@nm@%%gng %@%ﬂ)s (3-
‘%&E@fgg 95%%'3”30“”@1 product was obtai ned by

concentration of the filtrates and crystallization
0 13emgdif 8t(BWenz@tREsyrrASI 8L INSHid ABBAT3HHM H, BHBHIEH, 748 5-§1)-3-(3-
éqo?égr%enx‘%@lfér%%ﬁ%olmeﬂe:re %}lgpa?eo[ M"gluaTog@ tglﬂhesmethod of Example 27

P BoHAiBg 8{%*,(%&'%QFBWWISH'I@(V@F%-@QPH Wnplige with STpenzyiaptapygro-1H-
Byr(@e[3f4t¢)oyralptec Fidiuinfobivyide qui nol i ne 0. 367 g of
ESPENRY = 502.2 [M+H]*
H pyrrol o[ 3, 4-c] pyr| di n- 2( 3H, 3aH, 4H, 5H, 6H, 7H, 7aH) -yl ) -
3-(3- fluorophenyl sul fonyl)quinoline were prepared by
BXAMBE 3% 3t(ﬁé=Iumsoh@dzaﬂesmmm8e(ogtahydlrg-pwwbb%$b]pmgdI01‘2 yl)-
guib@inkl Hyarsenlaay | sul fonyl ) - 8-i odoqui noline with
5- benzyl oct ahydro-1 H
yrrolo[34c ridine-2,5-diiumchloride M5
Soadr

ESI +
ASHSRENSPR @/ CtARmInE! g1 of water was added to a(solutlo)n 0f0.331¢

8f §-&-bénumyl- tH-pgnalefies-oplidiy-2) 3H83 4 to.d Hat, 6iH THpRaH) ol )ed-B- 4 -
ﬁlld?bfﬁﬂé’\h/@ul?ol?ﬁ/‘ %um&l%ecw '6@91'1&185 ifMPRPSTE A erHd mixture was beate

t‘i")l S gnf}éeorgo 6|glﬁf agﬁrgcg\dur@?%r%ia 6. é?mgncgp),s nbéwiafwater were added.
Hft@y‘r h et 8)°8, addilipl p@ifaiyslzqrsiwreraphmm feeiety, wene“aéﬂﬁd yatiring was

Sorltidued fonaroarseng! shanf e bt wad filteed 8 8Rd fﬁéﬁ‘llt}até WadO0

giﬁnf%ﬁtr%‘e&aﬂ% resuEUSmTfa”s:f)%Hﬁ? é‘lf@ t@%&’i Sucﬁ@r&nﬁ’etgé’n Ser. The

ARHEOS \Wé’ﬁéwaa gulgactedamiics with gichjprogmthange dhe P%B‘Ped organic layers
wateadngsitovanchagnariumh soifdterfittiestdeanderoacadchtet. TSEicrudemyoduct was

ﬁ@ﬁmd%&hd&%ﬁéﬂ cﬁr%ha%odf’r‘aﬁ{y (BREnt: Tf&%n%ﬁﬁetﬁﬁo%bfﬁh 2"@9%

=W

con

d off t
T N 1 1S B A e G e PR e fombine.
oericentratFi end shasinechlarigiewaadereadt yaadditioniofiHEs iniethylether.

dloqg ijgmbm@re oBtgenernbl ned organic |ayers 25 were

nﬂg%% sulfate filtered and
con ent /%ed @hcr ude product was purified via
silica gel chromatography (eluent: , toluene/nethanol

ERAMPLEZH 8%(3336aamyﬂ>mzylhexam<daipggolm[3$4=b1b5fral4@1)l H)-y1)-3-(3-
fIARGIHLYRURITHBRLIMG the product were combi ned,

concentrat ed and t he hydrochl ori de was forned by
addition of HCl in diethylether. 0.018 g of product
Ol b é gath Bl Jash a0l -ddizyIESkak )y drapyrrelolB1P bRy [rivdd]l H)-EXANPL E

ﬁﬁ)rophenylsulfonyﬁqumollne were prepared by analogy to the method of Example 27

byt sls X B AR Rk ecepl- o

benzyloctahy ropyrrolo[3,4- b]pyrro e
MS (ESI+) m/z = 488.2 [M+H]*

EXAMPLE 37: 3-(3-Fluoro-benzenesulfonyl)-8-((3aR,6aS)-5-methyl-hexahydro-
pyrrolo[3,4-c]pyrrol-2-yl)-quinoline hydrochloride
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35 0.157 g of
8- ((3aS, 6aS) - 1- benzyl hexahydr opyrrol o[ 3, 4-b] pyrrol -5(1

woeogl)928¢ (3- fl uorophenyl sul f onyl ) qui nol i ne WeCBEP2008/060335

prepared by anal ogy to the ngsod of Exanple 27 by

coupling of 3-(3-fluorophenyl sul fonyl)-8-iodoqui noline

W th (3aS, 6aS)-1- benzyl oct ahydropyrrol o[ 3, 4-b] pyrrol e

Q/Q5(QE$|3+()3 riyiero-benganeaulfanyhis+ (3afd 6&Xangxaby @ p-pyrrolo[3,4-c]pyrrol-2-
aanamemwrdwm.aa@@mw aimd1) wére (dis3aRed aShebrafBit MEquiverknt of

b it Bypdadh gtsripG st BB et fonoenisged. The

edvaé;fdlssolved in 5 ml of dichloromethane and 0.007 g of acetic acid (0.11

am(oxy Bl7uor o -dneeaenesudifiehydk soBiti¢rf @aR 76aB)ot) rwmam&‘ﬁrg)efpgodlum
{20418 73%040@119&@ [PA 1 72mm36H JrEel %U@ééqﬂ@nt@yﬂdge Ay CGﬁ]pIetlon of the

tsPotay, s es Pﬁderf& THE P VSl diAs ol Wh@aueous
aodium bicavkenatasniidionr andaible aTlHeows |ayasiwhsdeaxenctiiddwisiewdth

Hishlordhet@dned TRE Lompbired bagmuoaa@erWéwdmadaﬁveaﬁ@gh@smlsdlfate
% 8; %%.?nd e)rftraged7THé éeqsfdu%q/*l'aeso(#jsc‘sol\%rdq??l eqr%ﬂyéir%fbﬁ%euéﬂootﬂe

yqraghiert W@W%’ebmﬂdltw qhiisH jn diethyl elbgys Aerdilratipn, the
ald)ﬂed wahf washed avihl didthyl etred ahtidried eacicuo0.033 g of product formed).

(E'S‘PI \ethene, wasqadded. The organic layer was
ed ‘Wt h aqueous ° sodi um bi carbonat e sol uti on, and

the aqueous | ayer was reextracted twice with 10

BXAMPhEcHe bHarté-fludiesherviabifard) aoingimBw/!) petglydsopwsioto[3,4-c]pyrrol-
dhiuredhioM@ magnesiumsulfate, filtered, and

concentrated. The residue was dissolved in
tetrahydrofurane and the hydrochloride salt was

0 SAEA By drdipiosheryisulienylIikingiTsB ) pciabyseRyRIGla A-clpyrmol-2-um
thlblideatvererpredned bpaonalogy totas mattstie df Bxarnples @7 lapd 28thyeoupling

gmi Gﬂf ucﬁ?pﬂerr‘lyhéﬂl%@l ) D08 n%ll% mﬁ’tﬁ%@hﬁ?ﬁer&QIWMIable MR, 6aS)-
r&’ W"SB’J% T‘P&W{/{) us H%‘fj"&&?'ﬁd?u H“g" S RAGLHPEP IR

d%mpt@ptaomofdmmwtyl xy¢arheryhHervative oito 461 ¢n isgpproanol.

? S(-A-rhizosgphpmtiisul f onyl ) qui nol i n- 8-yl ) oct ahydr opy

rrol o[ 3,4-c]pyrrol-2-ium 20 chloride were prepared by

anal ogy to the nethods of Exanples 27 and 28 b
E%ﬁ@mwndépf examples 39 to 44 were prepared by analogy to the methods of

Bx4rdples ddo 8phenyl sul f onyl ) - 8-i odoqui noline with
commerci ally avail abl e (3aR, 6aS)- hexahyd

ESARPLEC T duioBl ey sy e Tiusta aBipyrrot sty
Yigguindiioe y| - oxycar bonyl derivative with HC in
i soproanol. M5 (ESI+) mz = 398.2 [ MtH + 25 The

R s B AP o Ccanpl es 1 1o 35, BXAwLE
EXPYRLE A0, BB e PR BH PP YR YR AR B PP Or PSR By -

guipgline5(1 H)- 30 yl)qui noline
MS (ESI+) m/z = 470.2 [M+H]*

EXAMPLE 41: 8-(5-methyl-1H-pyrrolo[3,4-c]pyridin-2(3H,3aH,4H,5H,6H,7H,7aH)-yl)-3-
(phenylsulfonyl)quinoline

MS (ESI+) m/z = 408.2 [M+H]*
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M5 (ESI+) mz = 398.2 [ MtH] + EXAMPLE 40:
8- (5- benzyl hexahydropyrrol o[ 3, 4-c] pyrrol -2(1

woeo9i)928 ( phenyl sul fonyl )- 35 qui nol i ne V5 ( BRI'HEP20DZ060335

= 470.2 [ MrH + EXAMPLE 41: 8-d$H- net hyl -

|n 2( H 5 IH, 7aH) - =
M&%?%ﬁéaﬁ%ﬁy sra(dﬂwaPma@%%ee@ﬁ!ﬁfé AR Gindole
[ MtH] + WD 2009/ 019286 PCT/ EP2008/ 060335 63 EXAMPLE
W2 (E314)3Inkhersy! pHienyl ) qui nol i n- 8-yl ) dodecahydro- 1
H-pyric;o[4 3-b]indole NS(ESI+) n12:4481[MH—|]+5

EXAMPLE 43: (hexahydr opyrrol o[ 3, 4- M@p rrol -
BB AS PGP IRBTOhZe! HE 4 tbeny Sifopyauinoline
380. 1 [ MtH] + EXAMPLE 44: 8-(1

Mso%rsr,?lrg,[zsﬂ%oci 4rpﬂdl n-2(3H, 3aH, 4H, 5H, 6H, 7H, 7aH) -yl ) -
O (trifluorormethyl) phenyl sul fonyl ) qui nol i ne M5

ESI+ mz = 462.2 [ MtH| + Bi ol ogi cal
K%@l-ﬁﬂ Bdﬂﬂsl p]{BOIDI?sﬂﬂCHWEWErﬁ(%b,BaHdkH Yl BYattigakhi-d$ -y
ttefdoReméal Il Mahneuitdngn@dndivean receptors 1. Preparation

of menbranes by ultrasonic treatnent and differenti al
centrifugation 20 Cells fromstable clonal cell Iines
MepESssitg e <Bf 85 pondi ng receptor (5- HTS,

a, -adrenergic, dopam ne D2 or histam ne H, receptors)

W@éi@lo@féﬁhﬁ@eg WbAonEBS (W o Ca++ My++) and harvested in
PBS with 0.02% EDTA. The cells were coll ected by

centrifugation at 500 g for 10 min. at 4C, washed with
PBslagamenteritradidliggads PivoiDgdo therfollawing cla@yd harhen peskplerss
were stored at -80C until use. For nenbrane

pr ep@re%taf ?gh o?%e%?artelg w a%‘é”&él%%*r%gﬁt aWa%n"re %ﬁf&%ﬁggation

in icercsld Sucrose SuUcrose,
Hepes (pH 7.4), 1 mM Phenyl net hyl sul fonyl fl uor| de
CENSFm istabMB&)al belglirds exPragssing theneokesgomdihd=iatapton (3R Bs,

oo Q%h\% ﬂ;%&éarﬁﬂg d}%ﬁﬁ@%ﬁ‘r‘nﬁ@ﬁ Vi deBtos) W@@%Qhe@m PB8Mwio
B2 ehd R ed B S ot L o okl
o#nthifugationet $0681 far m mm@t@ﬁe wagbehivith RGSiarisraskiifiugd (500 g,
¢@ hlirs. MEY. Thegel it Adrabtode A 0s@ Cf @rtil d€b. FoPmeaibraHe prépsration,
%qgﬁlgéad %‘ff e‘ﬁ%t \ﬁé’é}or%r Q%@t ?@Ed Ze- cﬂpt%p%r%ggi)[lff% 39 %gﬂgucrose
BOTIM TrBon@H &6). VBY Fasysransions! 907dd (PMSE) i PYISO. 5 pg/m
PepstatiruAf 2mM EDTAM. TR $ Bptitracid)andShogiogeni2e¢ sihithtai Branggn
gglérho A IF%@ Se@inggvlTﬁP&Aa Cdl%fﬁ)l?f'(ﬂﬁﬁr{)l @%thlﬂf.‘@ﬁ. I%oﬁstérq t§1to 3
3 Trubidicves disgSDRD bir L  Eiorgrcied Remaining unbroken

sei’alweresewezidadmw 090 § bar- 1@cm|d ar4°€. biog searogesledfeabanasatbyt was
HeA$shtfitliged 2080 bO@gS@rrm &a°CaBesinmet un@@édmmgéi XPY80). The pellet
ié& %%Qﬁén%e rr? % ﬂﬁﬂ: é@l& FrlsabLﬁfe?nZQ(Prﬂl\/rSﬂQIS ('pﬁr7 AW g?t%/ml Pepstatin

0.1 mM%MSF 3 mM EDTA) by pipetting through a 10 ml serological pipet and
centrifuged for 1h at 4°C at 60.000 g. A final resuspension was performed in a small
volume of ice-cold Tris buffer (see above) by pressing through a serological pipet
followed by ultrasonic treatment with a Branson Sonifier W-250 (Settings: Timer 1;
Output Control 3; Duty Cycle constant; 1 cycle). Protein concentration was determined
(BCA-KIit; Pierce) and aliquots stored at -80°C or in liquid nitrogen for long-term
storage.

2. Receptor binding experiments
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Qut put Control 3; Duty Cycle constant; 1 cycle).
Protein concentration was determ ned (BCA-Kit;

woe@poepRsand al i quots stored at -80C or in |i qgeeTIEP2008/060335

nrtrogen for Iong term storage. 40 2. Receptor

8 ‘%E ger VO 2009/ 0 %86 BCT/ EP2008/( 060335
Jrr%eP F 8L &XF’B”'H%P A e BEPEHRNL'E NEFUresBpnqingassgy buffer in
B totalneluses ofe’&i}@dﬂm thg psgssage blidrious conceatraiganglof est aerepound
orfo-s20@ h-o MNtehftd PErRS anavnodupliadte AeterGPAGETY) I Bld 3ayDivere

{C??rﬂn Fe%'RPthPQ on%%opoilgl?ﬂyﬁe% rrlrgre?PM 0.4 %”J]:QJ &A)S&regggked Packard

UsfilienFielea (%Efq TR MR AToTHIEE JBEh L Awe haaterharaster. After
Heqriats B&Y bearedrzakiod? Rat Ka7Glinga ddgingichbmbePcirtidlstidn@e/ckiail

EBetgﬁét@Stht ﬁerﬂrnﬁﬁﬁér?ﬁra%@@éd |RaHro%§NWt§eraQ| rﬁ‘éé:‘sured in a Microbeta

een .dri

B/ B0 By Shihe pEBoEhE RePRISS Sy Bt dirivéa Hofliquic

g@ettllamra@@ng@g were malvsed @Vnt@ra)trve\,agn-gmdegressron analysis with the
Faglbfans Statistioal Mélyﬁ@@?ﬁt@ﬁﬂ(SINS 3a PlogFePsitlar (rLIGANDVES

Ea QB%(?;B# 8&&? elbgtta(?@ (&rﬁal)?t’&?l ?ﬁ trﬁ gt M?o?ZﬁnZé%{ 9980

anal ysed by iterative non-Ilinear regressron analysrs

W) 5-hiTt hecepr beingfastiye St atistical Analysis System
(SAS): a program simlar to "LI GAND' as described by

Rodbar d A Bi hem. st 107
LB293 6 R etiny s Pt o pcepon e e EBEs Sequence XM
PEIBEBWes! GultuEsdAn RPMISeA e ing supelementadTait 2z et GEPES, 10 %
{hPBhIF BeuaT ST E2 B0 WRISAINEM hRdMbRane e Saratidr Wwasgerfdimed as

5@%%9 %%%géerrﬂql-solrlmgé %r@é}h%rgn %Ik %?1 @Mmﬁnm{gD/@_ysergrc
ﬁ?'é @A‘?@Y'?@l‘ﬁjev\ég‘eﬁ%]aﬂb iR 088) W%@@?mﬁ@‘ﬁd bnhmeags plotatuyration

Biading lkepeimaithramte daykbthef aska@Ihe Mehrae3tdere Blawed, diluted in
Zéﬁégﬁ)rugérc 'ﬁ?ﬂ/lq'rrgl-ﬁflh? hiicdei, d\ﬁ%faﬂ%emrc J(R!lq‘l@?tﬁ\)l p¥f&$line, pH

m ne tsat uration

b eh G g RR Yo TRk 20 b oOF e i gl dgrexing For
wérbﬁlonhsamﬁ TaM| [ﬂ"d]édseriglc Acid Biethyldrhide was0naubptediig thadiresence

8f VMo G&6drenfatlon¥ooR &0 EdHh So il assdy H@fﬁ‘epwcﬁryédeﬁmc bidlding was
aef@edtvﬁthq @\ﬂ%eqﬂrgfh%bfnoﬁh@ Ernﬁrnﬁ%%ﬁr% Wa‘g gﬁ'%%you?ﬂ)q 3.5 h at room
E,emrmr@gre @UH'M’ F@H]‘Qq_bﬁ‘g@? éhq;plA@ﬁqu‘jB émﬁﬂné’rﬂ FRlaigeshaker at 100
Fpme ebd: teerdliniatedt yefilpatiememaeackeafd Wraiilted @F/C g0vd R E IR platyss followed
eyzh%éhgg;rfqgmrrm&e'aarmm ?h%f—réf 5 rNQIrC&cﬂT%C' fic binding

was 25 Ined wth pM net hi ot' hepi n e bi ndi ng
reaction was carried out for 3.5 h at room
aelpraaing Pe redgtar hipdirgeasisag ubat i on, the plates were
shaken on a plate shaker at 100 rpmand termninated by

ﬁFk?@?Eél%’Ht%%}crg%r rggth@' Lrtnﬁ"rr l[g:egép{t% (?\ICé’I E%}‘ re rﬁ\ﬂ ence
(ﬁ@ Were uliczacip RPAY 16 m@eym ﬂ@ptszn%%w%% mM HEPES,
h)ﬁ) B(dietqu caISsayrmHEwZBB nd lglusarsihabThe ee@bessi pagpdration was

é’rﬁﬁ'mee%sla%sér?fe@ﬁt Qécdrg)EIqBI:oﬁﬁggé ﬁr@ﬁr%ra%‘egté%c&‘ 0.22 nM for
S HrBRaR bl e mEk T eSS N SR ar detaryined fyeans o
aaidrallorZ bimnglexperimerts. ihthendaytnf dreeagsag phe atandrangsswere thawed,

diluted in assay buffer (50 mM Tris-HCI, 120 mM NaCl, 5 mM MgCl;, 5 mM KCI,

1.5 mM CaCly, pH 7.4) to a concentration of 15 ug protein/assay and homogenized by
gentle vortexing. For inhibition studies, 0.01 nM ['?3[]-iodospiperone (PerkinElmer Life
Sciences, NEX284) was incubated in the presence of various concentrations of test
compound in assay buffer. Non-specific binding was defined with 1 uM haloperidol. The



10

15

20

25

30

35

40

35 performed as described in section 1. For these
menbranes a KD of 0.22 nMfor [1251]-i odospi perone

w@ Bewkins€l mer Life Sciences, NEX284) was det ePai/BRIODY60335

means of saturation bindi ng gxperinents. On the day

Boging SRR Jiap s O 108 Mkt o3 S RY Ris 2 e sy fitation
8n ek Unifilter WBC(QOf/Q PEﬁl-H)Ia;tem,)foltoweg bydnwastt ¢y@tqs(mth(ﬁn ice-cold

1% payshpeejlidcrssiaorand honogeni zed by 40 gentle
vortexing. For inhibition studies, 0.01 nM

L\BQ i odospi perone (PerkinElnmer Life Sciences,
2@&?”%853 EERAIYRIRANG ASSENe presence of vari ous
concentrations of test conpound in assay buffer.

DRB- ﬁP@éil‘sfs'ta‘blybéﬁ)‘#ééégwg’i’ﬁé ocggfj leRB ik %ZOMBI Reference Sequence

UM, SR Bais rlfraiite 25 Py mMREPES,

m& U} YRR
1 @ fptetad calf seramoandet-Aind wbdaraipef The mambtame psepaPalisitar @b

blridriveti & debéibedln deXoREL FoPthaéemenbedreawert @rxo 2 MRS [3H]-
él%?l)?ﬁe wer@ %%ér(‘tﬁ’eb%%*eqces Né’T%%y\ﬁ%J]é{étgwhé(é: 8y mean@ of

aigyaken ieding %‘Pﬁ’ﬂiﬁ?ﬂtéx‘ﬁ'ﬁ Mawfttneeas&ay J0e B1e8IRgRRes were thawed,
du&ﬁapmcasséy\m‘ferm eleTiceHSE pieh4eto aNdn08ABAB)H oive g

élM’E\ 'd?\c}lﬂpwoﬁéﬁge é‘r‘fﬂesx}b?t%klﬁ r@rqmty}‘u&mstggﬁegm 1 nM [3H]-
ﬁ*ﬁ‘éoﬂ% aE s e ﬁ%ﬁ%&'ﬁ%gwe‘r Qe Bl bt P

variogie soneantratiorsoef tesi egmpawnthinassay buffeh Ndn-specifichinding was
bistrlled withaz @ iphentoR@tike. M miding feactfl wncesiedBR333) h at room

Y&ﬁg)eﬁaqbu%r{ﬂd%&%ﬁ%g%ﬁra% ?ﬁ%gka% 'U‘Pﬁhtg} 89)6{‘1@) 1% PEI) plates,

{npwed Ruiugsh CM?'P%W&'@I'QGFPOH%%\S&?Y@HWrer (50 MM Tri s HCI
pH 7.4) to a concentration of 4 pg protein/assay and

e vortexing. For inhibition
E’)qff%gébtéreﬂn&m%/lgfﬁi_y'“

St udi 15 prazosine (PerkinEl nmer Life
Sci ences, NET823) was incubated in the presence of
GHO- k§u<sellé@tﬂbd3m>fpmssm§h©ﬁlstaé@ne torgreoted (FuroseseeryES-390-C,

REBi Referd¥R-Spehdd IMODOTHEEN YwwRsScultdRldi iR &P N 64D heilin
AL ALY in 24 i PIEBSHEG 9T A O L6 S K06t . The

e d ated
mqnm@aqrgp@ﬁpqq w@%pe@yr@g?a@ dfge%gpgm S@qt@p ds For these membranes
& ololod 083 ridy fos [M&hnlamﬁee(@ewmmmecEfecsd:lelnmslammﬂ)fvms

g@[eﬁ*}nn&d by %%H§ gf saﬁur‘é%r\"gmaﬁg %Xp%ﬂ@ &Py AMeYassay, the

rENbE Gathie dansotfled s BT L EMNEH BRI 50 MM KH:PO
NM?Q@@@@jp))nqemtr@h@rubft@p@drqtmnlmlzﬁmeeuﬁeQQy gentle vortexing.
soRhisrBAERMAIcs 1 AVMASHIVEHRRES (PekdnEmic@tLab Serhtes BIEA®04) was

ﬁggt?a]teglng%g te%\gg gﬁ/a dzmsecor{ggﬁpétf%%g oP[g%Pé‘cErﬁ.&du% n¥vgsc’say buffer.
ﬁgﬁ@pgﬂf&bm@ng@aépe@n@gmm i £ Pyt ingyyitie Rindipgreaction was

Carded batEbN®0 minutes Hco@n danperbitfd9d] tewamatediddyefiitratioadniBackard
Uﬁﬁﬂér @rf/CS(@tsl% PEl %t@é iiohd @f\%ﬁﬁfc%& i itd1801d3¥s R buffer.

t he assay, rrbranes vve ha ted In
assay buffer (50 nv Na2HPO4, 50 mM KH2PO41 30 pH 7. 4)
80 aDetenveysisati on of 6 pg protein/assay and
honogeni zed by gentle vortexing.

Data derived from liquid scintillation counting were analyzed by iterative non-linear
regression analysis with the use of the Statistical Analysis System (SAS): a program
similar to "LIGAND" as described by Munson and Rodbard (Anal. Biochem. 1980, 107,
220-239). Fitting was performed according to formulae described by Feldman (Anal.



For inhibition studies, 1 nM[3H]-pyrilam ne
(PerkinEl mer Life Sciences, NET594) was incubated in
wo bmopresence of various concentrations of tesPCT/EP2008/060335

conmpound in assay buffer. Na® specific binding was
ef j ned, Wt h rij.l am,ne. . The binding reaction was .

Eeb B 47 26 crth i Be 200 K UoHeR MRS aRaieRPel affedhirical

meand ritreceptyrs Mith arlew iabimity for thecteat ebna®uodi where dire ighest tested

ESmpSerdBohcentaties inhforel asue ahn/3(s WasHeci¢h@sligainti binding,

FQ\%'IL? %l vgerggi?i@mméﬁf %E?rdinﬁ'to Fpet%ﬁﬂ&# stéﬁengazrn% Fdrgg(%fy @‘ﬁc’)chem.
\romﬁlqw ScinerIA YT OR 2oun ng were anal yzed by

Phaimacely d9hiort2) 20R8a#10816nd epressadats HRaPyEP8 Rkt h t he

use of the Statistical Analysis System (SAS): a

PhOHRIMR ofth8tdRbidr Bindidg@MEs &% &S%%%é(pgg rzé(%%%t%‘p B#8ihg constants

d Anal . B h 0 - ) ]
RIS HTRG RTad. Kl RorsrBro S D Tospertyay, RS deR e gt before,
b@d gjée@hﬁdﬁbl(eAnal . WO 2009/ 019286 PCT/ EP2008/ 060335 66
Bi ochem 1972, 48, 317-338). 1C50, nH and K; val ues

IR R epRT A ROl PO SCRR 41 atites or
heghede reperiprlf < 2etpblLerd SOJHeE ent ?Qt”%ﬁr T hhnMi anslfraweatly < 5
hiaom <3DAMpfFusthendre thasadomipbgadebihd selectyelyKo thesd-Has receptor,
ISR o e Bt e e
cAitPaings exuBh M08 afrlie ds Bhdn fireneiac PLLGICEPES Wre250 M
pie &pRbnMEind dieagerityird1 @0\ expr essed as recept or

bi ndi ng constants K; (5-HT6), K;(D2), K

ﬁ'gblé?‘dr energic) and K; (Hl), respectively, as described

harar'n hefore and aiven in tahle | 10 1 n thesce
Aereln—perore; ahc—gHvYeht+htab+-e+—39+h+HEesSe

t estEXanMa conpounds accordi ng t o KieeHTalvent i on
exhi bitt very good affinities for the+5-HT6 receptor
(K< 350 nMgr< 50 nMor < 20 nvor < 10 nvand
fregquentty—< AM-or—<—1—nM-
conmpoufds bind sel ectively to the 5-HT6 receptor, as
conparéad to the affinity for the D2+++he a,-adrenergic
or tne recgptors. These 15 conpounds exmibit fittire
af i n1 esforthe D2 a -—adrenergic—orH receptors
(K> 250 nM dr > 1000 nM and frequértly > 10000 nM.
Table 13 Exanple K; (5-HT6) 1 +++ 2++ 3 + 4 +++ 10
+ 17 1+4++ 1o [F++F 14 +++ e

15 ++

16 +++

18 +++

19 ++

20 +++

22 +++

24 +++

26 +++

28 +++

29 +++

30 +++

31 +++

32 +++

39 +++




15 ++ 16 +++ 18 +++ 19 ++ 20 +++ 22 +++ 24 +++

26 +++ 28 +++ 29 +++ 30 +++ 31 +++ 32 +++ 39 ++.
wOE020028€019286 PCT/ EP2008/ 060335 67 Exanpl e CT1/BP1dd$)60335

40 +++ 41 ++ 42 + 43 +++ @@ +++ In table | "n.d."

nnnnn + LA |V CORMA U 1
omvi— T

B ~l + v s ol LZ- 1N AL LI}
e al 1TU UtTl 1 1mrey, N, LU 1TVl T N, J _
K: <IREAS: >2500M " " i >1000: KGHT) S 10000 oM

WO 2004) 019286 PCT/ EP2008/ 060335 68++We claim 1

Qui nol4ne conpounds of formula (I') R{R)n N 2 3 (~)

t he fd+ 1la 4)p R3 *
43 +++
44 +++

In table | "n.d.” means not determined; "+++" 2 K; < 10 nM;
"++" 2 K <50 nM; "+" 2 K; <250 nM; "-" 2 K> 250 nM; "- -" 2 Ki> 1000;
"---"2 K> 10000 nM.
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(R YB2 10 (Rq wherein *

i ndicates the binding site to the quinolinyl radical;
WG\ZOOS/O(S@HQ)& with a being 0, 1, 2 or 3; B is (B:HEP2008/060335

with b being 0, 1, 2 or 3; 18X is (CH2)X with x

@&(ggo 1, 20r3 Yis (CH2)y wwth y being 0, 1, 2

rOV|ded

t hat a+bi s1, 2, 3or 4, x+yi s1, 2, 3or 4anda+b+x+yi s3, 4, 5, 6

or 7Quioiirfe ddnsouatts oP@rliai(s hydr ogen, Cl-C6-al kyl,

Cl1- C6- hydr oxyal kyl , C1- C6- hal oal kyl, C1-C6-

al koxy-Cl- C4-al kyl, Ci1

C6- hal oal koxy- Cl1- C4- al kyl ,

C3- C6-cycl oal kyl ,  C3- R )eal kyl ,

C3- C6- Cyd oal kyl - C1-
hetaryl - G - C4- al kyl ,
fornyl, Cl-C4-alkyl ca
phenoxycar bonyl or 2
phenyl rings int

aryl - Cl- 4- al kyl ,
Wenyl, C3- 06- hal oal kenyl ,
AL1- C4-al koxycar Hony! ,

%

Bbenzy¥gxycar bonyl , where t he
ast two KerAi oned nmieties are

unsubstituted or carry 1, 2 or 3 substituents,

selected

from hal ogen, Cl- C4- al kyl or

Cl- AP#&Ial kyl ; R2 is hydrogen, Cl-C4-alkyl or
Cl- B- halls@abd{gdychc RSietyof thedioogela, C1- C4- al kyl or
Cl-C4-haloalkyl; 30 pis O, 1 or 2, gis 0, 1 or 2

R4 if present, ig Cl- C4 Qis kyl or C1-C4-hal oal kyl and
bound to X and/(&) 2009/ 019286

PCT/ EP2008/ 060335, 6 S 1 or 2, one radical R4,
whi ch is bound tB-aﬂéarb n alomrof X or Y(RUjacent to
the nitrogen atom t of with RL may al so be |inear

C2- C5- al kyl ene, which mag?carry 1 or 2 radicals R6;
or, if pis 2, tw radical@®R4, which are bound to
adj acent carbon atoms of 5 or Y together may al so
be linear C2-C5-al kyl ene, which may carry 1 or 2
radi cal swpgeinRgndigatps thedrinding site3p-tm aeinriny! @dical;

Cl- CA- hahoal ikyCHandithawathgt®@ 1A2@nd/ or B; R6 is

Ch G LB Il . S - oy o

Cl-C4-halo
xl

Y

is (C 2)x with x being 0, 1, 2 or 3;
is (CHz)y with 'y being 0, 1, 2 or 3;

provided thata+bis1,2,30r4,x+vyis1,2,3ordanda+b+x+vyis 3,
4,5,60r7;

Q
R1

R2
R3

R4

is N or CH;

is hydrogen, C4-Cs-alkyl, C1-Cs-hydroxyalkyl, C1-Cs-haloalkyl, C1-Ce-
alkoxy-C1-Cs-alkyl, C4-Ce-haloalkoxy-C1-Cs-alkyl, Cs-Cs-cycloalkyl,
Cs-Cs-halocycloalkyl, Cs-Cs-cycloalkyl-C4-Cs-alkyl, aryl-C1-Cy-alkyl,
hetaryl-C+-Cs-alkyl, Cs-Ces-alkenyl, Cs-Ce-haloalkenyl, formyl,
C1-Cy-alkylcarbonyl, C4-Cs-alkoxycarbonyl, 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, C4-Cs-alkyl or C4-Cs-haloalkyl;

is hydrogen, C4-Cs-alkyl or C4+-Cs-haloalkyl;

is hydrogen, C4-Cs-alkyl or C4+-Cs-haloalkyl;

is0,1or2;

is0,1or2;

if present, is C1-Cs-alkyl or C4-Cs-haloalkyl and bound to X and/or Y,
or,
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nis 0, 1or 2, 10 mis 0, 1, 2 or 3; Ra, Rb are
i ndependently selected fromthe group consisting of

whadoogenge ON, Cl- C4-al kyl, Cl-C4-hal oal kyl, PCT/EP2008/060335

Cl- C4- al koxy, Cl1-C4-hal oal koxgg C(O) Raa, C(O NRccRbb

and NRccRbb; ein Raa i.s drogen,, Cl-C4-al kyl,

Q1o el oai kP T 842 cRedpaRaR hRER B baitiid s Zpthniatsry of X or
and Rcc, RbbY adiecenidehernitcoganatenl iegetber witho R mag alpodgdinear
consi sti ng of,-Oyakpees wHdHm&t chiy abkylradicald RS;Gr2,

O, S q? g]Z %Q)rgdlcav@hg QVHIC}] Arg%ghﬁc?to' aﬂjjééé%t g’arbgrﬁ atoms of

4-position o
Arl, Ar2-Ar3X6f YA?%&t@wa&' a'%h@? Bﬂ@?r&afs-%yier@nwhﬁ@ gnay carry 1
are each i nadepadideistRey sel ected fromthe group

cons 'r ;} i Rgl gf Pg@éﬁqtr gr@! é;@éla{l ?"t C, gh%@am yPid bR to A and/or B;
3  substTt ue'ﬁtcé%?lkyw;@ (g“lhr??l ytl 1h§‘l %IB@?Y g\r&@oa%koxy
Cl- O8- al ikl 1 oC2; C6- hal oal kyl, Cl- C6- hydroxyal kyl, 25

Cl- Gor al k@xy:2 ofg- al kyl, C2- C6 al kenyl ,

g: % ﬁ:ag%""ﬁ?g&ol?”f'ﬁ?{%&‘&@rghﬁ%?YA“BF’&%'SHW“ halogen, CN,
ol Koxy, - ICEBIH ey PITBIVR Gk GECHAN G REAGIO)R™
Cl1- C5- al ROINR-R? al NRBRHal oal kyl t hi o,

Cl- C6- al tr%h'\l |:§da ryﬂ\ydré(%enc;& @laﬁ@l l@{'cﬁWafdanM C1-Cs-alkoxy or

Cl1- C6- al hal oal kyl sul f ony
C1- C6- al éy 65?'88'%1‘3} a3 C1- C6- hal oal kyl car bonyl

Cl1- C6- al Ryl Baranwingeeerideotly sel@Behibodhk group consisting of hydrogen
car bonyl @m opmgmg@oxy NH- C( O - NRXI RX2 NRXI RX2

NRXI QXZ %@t or Osﬁ}oggl Eﬁc allo?’@tgg g e #sition of the

Rx2 1n t
i ndepend@ﬁ'ﬂ?'&ﬁ‘edmgeach ot her hydrogen, Cl1-C6-al kyl,
Cl1- C&r hais @ablighl Af, AZACGHralrkOXAr® avherdit AadrRxl A ateheach

l'ast 35 g%l % RMeshIE A ﬁ’@rhsthé 896h IESHSlé’Ylnbl'bftaHﬁfand hetaryl
nitrogen tom orm ﬁ nmenbe

sat ur at el ‘F{St”ear% gl?fcf}"é“?i?t'eér?rﬁkunﬁ% ﬁi‘te}d or raay C%W b3
10- mnenbesubstitusatisit*awberelmet er obi cycl e whi ch are

unsubst i Rut &g h@FogéWlm @Y, IO - derallgll 3- Whaﬂodll%d'@a(teshydroxyalkyl

selected fro ,

oo et o 4 om L Ly L ey

radi cal s Rx,Cuthiereloaly!, &nﬁmhqlqpya@%weﬁu Cealgnh CatQm@'droxy-

of Ar nmay fajkcmyaCs@tsJarkakpmm au«bx\ja,t@hF@d leadoddkoxyr C+-Ce-alkylthio,

|6t ggln?eir:d E@I@eoﬁyl%lkﬁthlcpkhl&t ﬁ)? rd rl"%ianh%mnyl

e SR Ly G b o] Coepsgigabon.

aci d additi o®n- @ahalgaléyidarbhre/l r@@%-@l&ﬁcarhemséammo C1-Ce-haloalkyl-
carbonylamino, carboxy, NH-C(O)-NR*'R*2, NR*'R*?,
NR*'R*2-C4-Ce-alkylene, O-NRX'R*2, wherein R*! and R in the last 4
mentioned radicals are independently of each other hydrogen,
Ci-Cs-alkyl, C4-Ce-haloalkyl or C1-Cs-alkoxy or R*" and R*? in the last
4 mentioned radicals together with the nitrogen atom form an N-
bound 5-, 6- or 7-membered, saturated heteromonocycle or an N-
bound 7-, 8-, 9- or 10-membered, saturated heterobicycle which are
unsubstituted or which carry 1, 2, 3 or 4 radicals selected from C4-Cs-
alkyl, C1-Cs-haloalkyl, C1-C4-hydroxyalkyl and C4-Cs-alkoxy and
wherein 2 radicals R*, which are bound to adjacent carbon atoms of
Ar may form a saturated or unsaturated 5- or 6-membered carbocyclic
or heterocyclic ring, which itself may carry a radical Rx;
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2. The conpounds as clainmed in claim1, wherein the

noi ety Rthe variables x and 5y are 0, 1 or 2,
w@emviotess that x + y is 1, 2 or 3. 3. The conpPCIEB208%060335

claimed in claim1, wherein tige noiety R the variabl es

aand b are O, 1 or 2, provided that a + bis 1, 2 or

3. 10 4. The conpounds as clainmed in claim1l, wherein

Q i samd physioirgicady iqieratedsacigsadditipinraals and dledi-gxides thereof.

wherein the noiety Rthe variable q is 0. 6. The

£ 0P ON sy ALk 34 TR i AT, neW S UEl oL TR GtRs x and
in cyare- 1 Or\ﬁgéf%’iq‘?dﬁiatlxs* 89%? : 8 The conpounds
as claimed in claim1l1, wherein R2 and R3 are hydrogen.

?r?& gg'hér&ﬁpﬁ&ﬂﬁglég@ﬁalrﬁéd rl (ﬁ‘élﬁﬁij V\}h'éréirh me%&lety"}’t‘%@béhatbn% a and
?Fihké’r Nf%%ﬂ‘ﬂa’ru NSN%’TIS{J R-1 R—2 R—3 R—4

11 R
R5 R1R1R NNNRNN—Rl N* NNNN R6 R7
R

R- 8 Thdcdingdund®ad RRahed B imPCIWhBeR0 @86 360335 71
NRLN-RL 811 N-RI * NNN R11 R12 R 13 R 14

R15. RILRLRLp NNNRNNRL . . . .
5.  The compounds as claimed in claim 1, wherein the moiety R the variable q is 0.

6. The compounds as claimed in claim 1, wherein the moiety R the variable p is 0.
7.  The compounds as claimed in claim 1, wherein R is hydrogen.
8.  The compounds as claimed in claim 1, wherein R? and R?® are hydrogen.

9.  The compounds as claimed in claim 1, wherein the moiety R is a radical of the
formulae R-1 to R-44:

1

| 1
N 1 1 R\ R\
N:I\ N5 N5 */N% E
/ / */ N
|
R-1 R-2 R-3 R-4 R-5
1 1
R1 R\ /R
N
N N N
RN ) N—R'
N—
* N N N N
*/ */ */ */
R-6 R-7 R-8 R-9 R-10



N~ N* NN* N R16 R17 R18 R1I9 R20 R1 1111
R~-R-RRI N NNNN#*N*NZ*N NN3\ R21 R 22

wo@3/0F281 R-25 R 1 N 3R1L NRN *-N N * * * R-PGI/RPRE8/060335

R-28 R-29 R-30 WD 2009/ 01928671PCT/ EP2008/ 060335 72 R
RRIMR NNNN RN*NB*N*N NNR31 R32 R 33
*NNNNR-36 R 37

R- R35 RNNR- NR- NRL
R-3 R 39 RNa N N N * ** R40 R - 42
X'43 N/r-sl N/NR N~ R N—R'
—N N—,
o \
R-11 R-12 R-13 R-14 R-15
1 1 1
/R /R /R
N N N
RN N—R'
N\* */N N\* N\*
N
|
R-16 R-17 R-18 R-19 R-20
R
1 1 1 1 I
R\ R\ RN R N
N N N N
N N
/ \
R-21 R-22 R-23 R-24 R-25
1
R

N 1 1 o
*—N N—=*
N N N
/ /

R-26 R-27 R-28 R-29 R-30

*
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R1 N N5 R44 wherein RL is as defined in claim1l
and * indicates the binding site to the quinolinyl

wo 200084286 10. The conpounds as clai med i n cl ai PCBPEP2008/060335

mherein the noiety Ris selected fromthe 10 radicals
féthe formulae RR1, R 3, R5 R6, R8 R9 R0,
N\ R-12, R*A3, R WD 2009/ 019286 PCT/ EP2008/0 35

<17, R- R- 25,
nd R4
the precedyng cl ai
npound
any ©of cl)ai nms X is—OGH2

10 14. The conmpounds as clained in any of
the*preceding claims, wherein Xis located in the

3- posRigion of tR&B’Aw nol i nyR-33oi ety. 1R-34he conpomngs
as clainmed in any of clains 1 to 13, wherein X is

| ocated in the 4-position of the quinolinyl noiety.

15 16. The conpounds as clainmed in any of the

cl ai phenyl, napht hyl

yrid g pyrﬂzqkyl, dazolyl,

I soxaxol [ triaz N—R'

hydr @i sogy nol i)nyl , * ranyl , benzdﬂhlenyl

j ' nzoxadlazolyl 20
benzothladlazolyl benzonDrphollnyI or |ndanyl

wher @i n the cycllc radical Ar is unsubstituted or may
carry R-362 or 3 R3f@stituents R¥8as defined iRk381 ai m 1.
17. The conpounds as clained in claim16, wherein Ar
is phenyl, which is wunsubstituted or may carry 1, 2
or 3 substltuents Rx as QFfln cl ai 25 18.
The compounds as_cl ai % [

cl ai ms, Rikereiy is se”%cta
C -Ca- aIkyN

is 0. 20.! The |conpoun
hed any of the urecedlng clLay |
is 0."21. A pharnaceutlcal conp03|t|on conprising at ,

| east d as cl aj npd
east one_conpound as clgined in R-42 R-43

R'
I
N

—N

R-44
wherein R' is as defined in claim 1 and * indicates the binding site to the
quinolinyl radical.

10. The compounds as claimed in claim 9, wherein the moiety R is selected from the
radicals of the formulae R-1, R-3, R-5, R-6, R-8, R-9, R-10, R-11, R-12, R-13, R-
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the central nervous system 24. The net hod as cl ai ned
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28. ynsubstituted or may carry 1, 2 or 3 substituents Rx as defined in claim 1.

17. The compounds as claimed in claim 16, wherein Ar is phenyl, which is
unsubstituted or may carry 1, 2 or 3 substituents R* as defined in claim 1.

18. The compounds as claimed in any of the preceding claims, wherein Rx is
selected from halogen, CN, C4-Cs-alkyl, C1-C4-haloalkyl, C1-Cs-alkoxy,
C1-Cs-haloalkoxy, Cs-Ces-cycloalkyl and a group NRx'Rx2,

19. The compounds as claimed in any of the preceding claims, wherein m is O.
20. The compounds as claimed in any of the preceding claims, wherein n is 0.

21. A pharmaceutical composition comprising at least one compound as claimed in
any of the preceding claims, optionally together with at least one physiologically
acceptable carrier or auxiliary substance.

22. A method for treating a medical disorder selected from diseases of the central
nervous system, addiction diseases or obesity, said method comprising
administering an effective amount of at least one compound as claimed in any of
claims 1 to 20 to a subject in need thereof.
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30.
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32.
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The method as claimed in claim 22, wherein the medical disorder is a disease of
the central nervous system.

The method as claimed in claim 22, for treating cognitive dysfunctions.

The method as claimed in claim 22, for treating cognitive dysfunctions associated
with Alzheimer’s disease.

The method as claimed in claim 22, for treating cognitive dysfunctions associated
with schizophrenia.

The method as claimed in claim 22, wherein the medical disorder is an addiction
disease.

The method as claimed in claim 22, wherein the medical disorder is obesity.

The use of a compound as claimed in any of claims 1 to 20 for preparing a
pharmaceutical composition.

The use of a compound as claimed in any of claims 1 to 20 for preparing a
pharmaceutical composition for the treatment of a medical disorder as defined in
any one of claims 22 to 28.

The compound as claimed in any of claims 1 to 20 for the use as a medicament.

The compound as claimed in any of claims 1 to 20 for the use as a medicament
for the treatment of a medical disorder as defined in any one of claims 22 to 28.



