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WD 2005/ 075428 PCT/ EP20051050375 -1 QUI NOLI NE DERI VATI VES FOR USE AS
MYCOBACTERI AL I NHI BI TORS 5 The present invention relates to novel
substituted quinoline derivatives useful for the treatnment of nycobacteri al
di seases, particularly those diseases caused by pathogenic nycobacteria
such as Myc L tubercul osis, M bovis, M avium opum 10
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agent of tuberculosis (TB), a serious and potentially fatal infection with
a world-wide distribution. Estimates fromthe Wrld Health O ganization
indicate that nore than 8 mllion peoplie contract TB each year, 15 and 2
mllion people die fromtuberculosis yearly. In the | ast decade, TB cases
have grown 20% worl dwi de with the highest burden in the nost inpoverished
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Exi sting approagims to treatnment of tuberculosis all involve the conbination
of nmultiple agents. For exanple, the reginmen recomended by the U S. Public
Heal t h rvice is a conbi I L L AzZ) i icin and pyrazi nam de
for two nths, followed gﬁ@ﬁf@:’ﬁ%“?ﬂ%bﬂ al one for a further
four nmonths. These dings are 30 continued for a further seven nonths in
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communities. If these trends continue, TB incidence will increase by 41% in the next

twenty years. Fifty years since the introduction of an effective chemotherapy, TB
remains after AIDS, the leading infectious cause of adult mortality in the world.

20  Complicating the TB epidemic is the rising tide of multi-drug- resistant strains, and
the deadly symbiosis with HIV. People who are HIV-positive and infected with TB
are 30 times mote likely to develop active TB than people who are HIV-negative and

- TB is responsible for the death of one out of every three people with HIV/AIDS
worldwide

25
Existing approaches to treatment of tuberculosis all involve the combination of
multiple agents . For example, the regimen recommended by the U.S. Public Health
Service is a combination of isoniazid, rifampicin and pyrazinamide for two months,
followed by isoﬁiazid and rifampicin alone for a further four months. These drugs are

30 continued for a further seven months in patients infected with HIV. For patients
infected with multi-drug resistant strains of M. tuberculosis, agents such as
ethambutol, streptomycin, kanamycin, amikacin, capreomycin, ethionamide,
cycloserine, ciprofoxacin and ofloxacin are added to the combination therapies. There
exists no single agent that is effective in the clinical treatment of tuberculosis, nor any

35 combination of agents that offers the possibility of therapy of less than six months’
duration.
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-2 There is a high nedical need for new drugs that inprove current treatnent
by enabling reginens that facilitate patient and provider conpliance.
Shorter reginmens and those that require | ess supervision are the best way
to achieve this. Mst of the benefit fromtreatnent cones in the first 2
nont hs, duryyggodsigsht ensive, or 5 bactericidal, phase vhelphfsfrigs are
gi ven together; the bacterial burden is greatly reduced, and patients
beconme noni nfectious. The 4- to 6-nonth continuation, or sterilizing, phase
is required to elimnate persisting bacilli and to rrinim'ze the risk of

rel apse. A potent sterilizing drug thab-shortens treatnment to 2 nonths or
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or MDR-TB. U our. percent cases are consi dered MDR- TB

- those rési Bicmicidalyph aﬁ%wh@sfpuréhf@emy@nme@sn@ﬁwai budends gwatht andar d,
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and mar gi nal FEPPEs: Aofentdenlizipgdmg hepieRs sgtmst 9,7 eAmEof i%ww%@b@apy,
i nfecti ous NbkemBlygehéfeinl. Qm@nhatlfmﬂnat@cmmmdby reguitiing dmsmfensipe oduci ng new

i nfectiong %Jp&vmaﬁﬁaﬁtﬂe@ae&%bvwﬁryeam uﬁut&nrém@ %a{htﬁ%m for a new drug
V\nthanew nlsmof %Hieél g te activity

agai nst I\/DR f]g"a“%@ ?)E'?"g? ﬂ‘%mﬁw ﬂtw‘ﬁ "0 is to provide
novel corrpougtdettpstbcneﬁartl cul ar substl tuted quinoline derivatives, having
the property of inhibiting growth of rrycobacteri a and therefore useful for

t he treatnenf, of .nycobacteri.al eases artic t hose di seases caused
by pat hogent Compiea Rer P abidfms S 8¢ BRRime Aoier Ch R imie ot N bovi o M
avi um  MI5s netpinstor ¥I¥hdBMIp tefoimpereent ofall @a@smrldm@am:ﬂmﬁmmere al r eady
di scl osed i NTES thsPRSistart4o {h}'hﬁmlmgdﬁgi;g g/ daf), isbRikzid ' eat i ng

g‘l C

bact or  al - TP AR YRES iS5 Hen P B%?w a%ﬁq%r‘?' Rl vat ves as
ant i mycobact tqugh g‘@n@agd therdpy, so treatment requires up to 2 years of "second-line"
drugs. These drugs are often toxic, expensive and marginally effective. In the absence
20 of an effective therapy, infectious MDR-TB patients continue to spread the disease,
producing new infections with MDR-TB strains. There is a high medical need for a
new drug with a new mechanism of action, which is likely to demonstrate activity

against MDR strains.

25  The purpose of the present invention is to provide novel compounds, in particular
substituted quinoline derivatives, having the property of inhibiting growth of
mycobacteria and therefore useful for the treatment of mycobacterial diseases,
particularly those diseases caused by pathogenic mycobacteria such as
Mycobacterium tuberculosis, M. bovis, M. avium, M smegmatis and M. marinum.

30
Substituted quinolines were already disclosed in US 5,965,572 (The United States of
America) for treating antibiotic resistant infections and in WO 00/34265 to inhibit the
growth of bacterial microorganisms. WO 2004/011436 describes quinoline
derivatives as antimycobacterial agents.

35

SUMMARY OF THE INVENTION
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SUMVARY OF THE | NVENTI ON WO 2005/ 075425 PCT/ EP2005/ 050375 -3 The present
invention relates to novel substituted quinoline derivatives according to
Formula (I). alr (R)p 2 (1) \." (CHRa CH2~Rs HO Rs 5 the
pharmaceutically acceptable acid or base addition salts thereof, the

guat er nary wahéxasshhereof, the stereochenrically i sonmerpE/fmRodwsisher eof ,
the tautoneric forns thereof and the N-oxide fornms thereof; wherein : Rl is
hydr ogen, hal o, hal oal kyl, cyano, hydroxy, Ar, Net, alkyl, alkyl oxy,

al kyl thi o, al kyl oxyal lryl, alkylthioal kyl, Ar-alkyl or di(Ar)alkyl; 10 p is
an integer equal to 1, 20r3 s is an inBeger equal to zero, 1, 2, 3 or 4, R
i s hydrogen; hal o; aIkyI hydroxy; nercapto; al kyl oxy optionally

substituted th anmi.no ar no or di ) am a. radi cal CH2X N
f or nul a wher ﬁ“ﬁprisei‘tsm eﬁg’“cﬂe %ﬁm@ @ug‘ﬁgneté)ef’gami%“ﬁ 31"ﬁtt‘eger equal to
| or 2 and t Remmutted li ne represents an optional bond; al kyl oxyal kyl oxy;

al kyl thio; nono or di(alkyl)am no wherein alkyl nay optionally be
substituted with one or two substitua:;s each independently be sel ected
from al kyl oxy or Ar or Het or norphofihyl N(J or 2-oxopyrrolidinyl; Ar, Net

or aradical of formula I~/ 20 ein Zis CH, CHR8, 0, S, NNR8 ; t is
an integer equal to 1 or 2; and dotted |ine represents an opti onal
bond; R3 is al kyl, Ar r-al kyl, Ye# or Het-al kyl ; ILS an integer equal to
zero, 1, 2, 3 or 4 ; E&F nd Rb gach i ndependent |y are( ydrogen, al kyl or
benzyl; or 25 Ra and R5 VTR, si ncl ugfng the N to which they are
attached may form a radi A 2 (mﬁﬁNﬁﬁ

HO R3

5 the pharmaceutically acceptable acid or base addition salts thereof, the quaternary
amines thereof, the stereochemically isomeric forms thereof, the tautomeric forms
thereof and the N-oxide forms thereof, wherein :

R! is hydrogen, halo, haloalkyl, cyano, hydroxy, Ar, Het, alkyl, alkyloxy,
alkylthio, alkyloxyalkyl, alkylthioalkyl, Ar-alkyl or di(Ar)alkyl ;
10 p is an integer equal to 1, 2 or 3;
s is an integer equal to zero, 1,2, 3 or 4;
R? is hydrogen; halo; alkyl; hydroxy; mercapto; alkyloxy optionally

substituted with amino or mono or di(alkyl)amino or a radical of

(CH2)
% N\___"/Z
formula 4 wherein Z is CH,, CH-R?, O, S, N-R® and tis

1S an integer equal to 1 or 2 and the dotted line represents an optional
bond; alkyloxyalkyloxy; alkylthio; mono or di(alkyl)amino wherein
alkyl may optionally be substituted with one or two substituents each
independently be selected from alkyloxy or Ar or Het or morpholinyl

/(C2k
- . "}'”\_’f
or 2-oxopyrrolidinyl; Ar; Het or a radical of formula -
20 wherein Z is CH,, CH-R?, O, §, N-R? ; t is an integer equal to 1 or 2;
and the dotted line represents an optional bond;
R? is alkyl, Ar, Ar-alkyl, Het or Het-alkyl;
q is an integer equal to zero, 1,2,3 or 4 ;

R*andR’ each independently are hydrogen, alkyl or benzyl; or
25  R*and R’ together and including the N to which they are attached may form a radical
selected from the group of pyrrolidinyl, 2H-pyrrolyl, 2-pyrrolinyl, 3-



selected fromthe group of pyrrolidinyl, 2Hpyrrolyl, 2-pyrrolinyl, 3 WO
2005/ 075428 PCT/ EP20051050375 -4 pyrrolinyl, pyrrolyl, imdazolidinyl,
pyrazolidinyl, 2-imdazolinyl, 2- pyrazolinyl, imdazolyl, pyrazolyl,
traazolyl, piperidinyl, pyridinyl, piperazinyl, imdazolidinyl,

pyridazi nyl wopyédorsds ny! , pyrazinyl, triazinyl, nDrphO'Pd’{YthzﬁdS%aosb

t hi onorpholinyl, each of said rings 5 optionally being substituted with

al kyl, hal o, hal oal kyl, hydroxy, alkyloxy, am no, nono- or dialkylam no,

al kyl t hi o, al kyl oxyal kyI , alkylthioal kyl and pyrimdinyl ; R6 is hydrogen,
hal o, hal oal kyl, hydroxy, Ar, alkyl, alkyl oxy, al kyl thi o, al kyl oxyal kyl,

al kyl t hi oal kyl, Ar-al ) oradi cals may
be taken together to F’%ﬁ?og&(ﬁ% %&%{znh P o@%rl:ﬁnigdl@ h:{gﬁl ch they are
attached a naphthyl; PYjegolinyl, f’ﬁ‘f’”é@b{}l’ ?'5201 » pperidinyh pygidinyl, and R7 is

hydr ogen, al kyl, Ar opipeakinyl, Riddzslidinydrpygdazinyl piyhidinyl @yaaxiyyl, am nocar bonyl ,
nono-or 15 di (aI Kyl )a'@id}ﬂgfim%ﬁfmglﬁ{d’thﬂ% h@iidﬂ’ %E?%ﬁb@‘ed w th one or

two Het, _alkyl substitu ne or or Ar-C(rO)-

alkyl is & straight oPPHmaiicbring substiffited;with &rhé@a’?ad?ﬁllkyll f%Y> having from 1
to 6 carbon atons ; alkyloSy,amiz;ocinbmo sadialkplamihohatkiylthivaa kgloxyaligl,cal  havi ng

from3 to 6 carbon a ’:}g’qﬁﬁd’mcl I c saturated hydrocar bon radi cal

having from 3,to 20 6 ached t hr anched
02%3’]? fqb%&yté&ﬂg Wx‘s‘° wher ei n

sat ur at ed hy@r ocar bon‘SbrYQH’ﬂE‘h alﬂ
each car bon at om can b&ylompﬂkydmﬂdylﬂgaodk;bs&rralkﬁleddlmm}fhabn hydroxy, al kyl oxy
Or 0X0 ; M igo RciHATROGHEdaR n3s ve Exefl o étﬁéi“t&}‘b%n%%@tﬂ&ﬁfthﬂg foplh ridgap nt hyl

Subst | tuents, 25 cactth %ﬁ%ﬁe@faf%gmheﬂ@ﬁ@xhiﬂ?l | substitured wih 1, 2 or 3
hydroxy, hal ©, cyano, isuntinteger equahto ], dndor orandi al kyl anmi no, al kyl, hal oal kyl ,
al kyl oxy, hafoal kyl oxhy eyl Ar éd ikl oxycar bonyl , al kyl carbonyl,
am nocar bonyl s nor phol.i an np- i al kyl ami nocarbonyl ; Het is a
nmonocyclic héterocycl & l%yg?/ et @%"W%dﬁ?xtyﬁgmﬁ"?ﬂ%% ? MPBRENoxypi peri dinyl, 30
pyrrolyl 15pyrazol yl, ditslkdediasiindcarbenyl, fvyHet, alkyil sybgtituted withohg pr twodlskazol yI
t hi azol yl, i sothi azol Ylky! subdtizéd with onYoF twidl Axy Het-G(=O0)N8r Nrl(=0)-pyr azi nyl and
alkyl is a straight or branched saturated hydrocarbon radical having from 1 to 6
carbon atoms ; or is a cyclic saturated hydrocarbon radical having from 3 to 6
carbon atoms ; or is a a cyclic saturated hydrocarbon radical having from 3 to
20 6 carbon atoms attached to a straight or branched saturated hydrocarbon
radical having from 1 to 6 carbon atoms ; wherein each carbon atom can be
optionally substituted with halo, hydroxy, alkyloxy or oxo ;
Ar  is a homocycle selected from the group of phenyl, naphthyl, acenaphthyl,
tetrahydronaphthyl, each optionally substituted with 1, 2 or 3 substituents,
25 each substituent independently selected from the group of hydroxy, halo,
cyano, nitro, amino, mono- or dialkylamino, alkyl, haloalkyl, alkyloxy,
haloalkyloxy, carboxyl, alkyloxycarbonyl, alkylcarbonyl, aminocarbonyl],
morpholinyl and mono- or dialkylaminocarbonyl ;
Het is a monocyclic heterocycle selected from the group of N-phenoxypiperidinyl,
30 pyrrolyl, pyrazolyl, imidazolyl, furanyl, thienyl, oxazolyl, isoxazolyl,
thiazolyl, isothiazolyl, triazolyl, pyridinyl, pyrimidinyl, pyraziny] and
pyridazinyl; or a bicyclic heterocycle selected from the group of quinolinyl,
isoquinolinyl, 1,2,3,4-tetrahydroisoquinolinyl, quinoxalinyl, indolyl, indazolyl,
benzimidazolyl, benzoxazolyl, benzisoxazolyl, benzothiazoly],
35 benzisothiazolyl, benzofuranyl, benzothienyl, 2,3-dihydrobenzo{1,4]dioxinyl
or benzo[1,3]dioxolyl ; each monocyclic and bicyclic heterocycle may




pyridazinyl; or a bicyclic heterocycle selected fromthe group of

qui nolinyl, isoquinolinyl, 1,2, 3,4-tetrahydroisoquinolinyl, quinoxalinyl,

i ndol yl, indazolyl, benzimdazolyl, benzoxazolyl, benzisoxazolyl,
benzot hi azol yl , 35 benzi sot hi azol yl, benzofuranyl, benzot hienyl,

2, 3- di hydr obversadoks#43 di oxi nyl or benzo[ 1, 3] di oxol yl ; eschEr0OR6Y0CHI ¢ and
bi cyclic heterocycle may WO 2005/ 075428 PCT/ EP2005/ 050375 -5 optionally be
substituted on a carbon atomwith 1, 2 or 3 substituents selected fromthe
group of hal o, hydroxy, alkyl or alkyloxy; halo is a substituent selected
fromthe group of fluoro, chloro, bromd-and i odo and haloalkyl is a

strgi ghttor branCJbﬁﬂnalﬁ;lsl‘bb'ElﬁisﬁdteMﬂiﬁ&&fn&ﬂﬁnﬁvﬁﬁlﬂ,@%}fw}ﬁﬁﬁ&n{s%ﬂ%@d to3 E% 66
carbon atons or C [ rate car .adi cal having from o]
carbon atons, whg?ggﬁw,ﬁ%ﬁgg&%§%$ﬂ8§¥%%ﬂé?éﬁgﬁéie substituted wth one or
nore hal o- at 8#8; iR substtpent seleted from e groupref fhioen, Pilerg, krame agghiedo eide r adi cal HO
R3 is placedhilsalp@si t iseistdighf or bii@ched sitiraled hyirdoaiteh Yadidal hdvingffoaCP@ i N
posithon ¢ of the aui BalbRPahl GlatyBRdandtbaRaletBlaiath biviRpRh son 2 of the
qui noline"noi ety and represents hy&rqgen,‘hy roxy, mnercapto,.

al I ryl oxy, al kyl oxyat | k8/ eahop atogsyyyhereip gne or miate ¢arhppatems aredplsiiuged| ) ami no or a
radi cal of formula Y whtkioss ¢r more hado-glolds; O, S, NH or N-al kyl ; then s is 1,

2, 3 or 4. 15 DETAILED DESCRI PTI ON(RH), t he framework of this application,

al kyl is a straight or branched satyftated hydrocarbon radical having from1
to 6 carbon atons ; or is a cyclcSgaturated 20 hydrocarbon radi cal having
from3 to 6 carbon atoms ; or islja cyclic saturated hydrocarbon radical
having from3 to 6 carbon atons ched to a straight or branched

sat urated hydrocarbon radi cal havgﬁghfron1l4to 6 carbon atons ; wherein

each carbon atom can be optionalﬁg bsti&éﬁed wi th hal o, hydroxy, alkyl oxy

or oxo. Preferably, alkyl is @y hgor cycl ohexyl methyl . More

referably alky] is C
P y proyfided fhat when the radical 1O R®

quinoline moiety; R’ is placed in position 4 of the quinoline moiety and
10 R? is placed in position 2 of the quinoline moiety and represents
hydrogen, hydroxy, mercapto, alkyloxy, alkyloxyalkyloxy, alkylthio,

o
8

is placed in position 3 of the

mono or di(alkyl)amino or a radical of formula wherein Y
is CH,, O, S, NH or N-alkyl ;
“thensis 1,2, 3 or 4.
15

DETAILED DESCRIPTION

In the framework of this application, alky] is a straight or branched saturated
hydrocarbon radical having from 1 to 6 carbon atoms ; or is a cyclic saturated

20  hydrocarbon radical having from 3 to 6 carbon atoms ; or is a a cyclic saturated
hydrocarbon radical having from 3 to 6 carbon atoms attached to a straight or
branched saturated hydrocarbon radical having from 1 to 6 carbon atoms ; wherein
each carbon atom can be optionally substituted with halo, hydroxy, alkyloxy or oxo.
Preferably, alkyl is methyl, ethyl or cyclohexylmethyl. More preferably alkyl is C,.

25  ealkyl which as a group or part of a group encompasses the straight and branched
chain saturated hydrocarbon radicals having from 1 to 6 carbon atoms such as,
methyl, ethyl, butyl, pentyl, hexyl, 2-methylbutyl and the like.
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25 6al kyl which as a group or part of a group enconpasses the straight and
branched chain saturated hydrocarbon radicals having froml to 6 carbon
atons such as, nethyl, ethyl, butyl, pentyl, hexyl, 2-methylbutyl and the
i ke. WD 2005/ 075428 PCT/ EP2005/ 050375 -6 In the framework of this

appl i cat i ongoAposheSs@s honocycl e sel ected fromthe group qICT,m%)bg(mg\apht hyl,
acenapht hyl, tetrahydronaphthyl, each optionally substituted wth 1, or 3
substituents, each substituent |ndependently sel ected fromthe group of

hydr oxy, hal o, cyano, nitro, am no, nono- or dialkylamno, alkyl, haloal kyl,
al kyl oxy, 5 hal oal kyl oxy, carboxyl, al#yl oxycarbonyl, am nocarbonyl,

mor phol i nyl| Wtﬂeﬁ%ﬁ&vor?()fthﬁ' Fx&n}xpgfa%aeﬁxie selgét@éﬁ&ﬂlﬁle&oﬁrof' s napht hyl
eac st

or phenyl, 0 0 substituents. In
the framewor RbYL F‘H’h‘g’ gﬁ?% é‘?“aP}\gh’Q %WE?G@“W@W&% e sel ected
from 10 the2grdsybsiithens, pdeh mabstipen drdeptindgnily sgdgoteddtop theggqupz’f)l yl, imdazolyl,
L;;?S?ﬂnyl t h:OﬁWJ) hﬂé%ﬁﬂo}’ﬁmo'ﬁﬂ%%aﬁm%&'ordﬁa ﬁ&xﬁio}’ h%%ahdg s %(yc, triazolyl,
het er ocycPe 5& é M@?W‘fﬂgﬁ% ? %ﬂcﬁgﬁ’ %@W@Bﬁﬂﬁ@?ﬁ%ﬂ

1, 2, 3, 4-t et r diikilamirogoonyb| Prefdrablyg iir isowplithyl pt phenyldesicly bptionalhydazol yl |

benzi m dazol ylwstith@A#2K 229 Yhlo shiRfgémoxazol yl , benzot hi azol yl, 15
benzi sot hi azol yl , benzofuranyl, benzothienyl,

2, 3-di hydrobenzo[ 1, 4] di oxi nyl or benzo[ 1, 3] di oxolyl ; each nonocyclic and

bi cyclic het &rtbeframevaernyf histapplivatidny Hetds a manesy¢liclhetetbeyale selested fiom atomwith 1,
2 or 3 suybst ieyedn %fﬁfﬁh@&ﬁc?ﬂ{»érf F)pleol r]@#&o@fl imiRbkdlyl, ﬁyﬁppwenylal kyl or
al kyl oxy. Prefer Sé He1 B, ii" 1 fra

appl i cat i on, SKZPEH} xaéoghglsafzf) &R ?%P' ’F”%‘B’ fI uor o,
chloro, br onnm%ylmﬁdﬂ}ﬂmreé?icw}lic W@)’@Q W&Ctgﬁtﬁo oerawedfed sat ur at ed

hydrocarbon gadblegi, isdquihdtayl, ugmﬂeﬁ&y&oﬁaquﬁtmxﬂmyaM@ll c saturated
hydr ocarbon ¢adi aaly l,%‘!] é}ré)cﬁroxaéogl%e%ﬁ%x%@b%ﬂ%m% fjy €l h one or nore
or

carbonat ons are. subs nor e atons.”’Preferably, halo is
bronmo, 285f| h@mofém@m Wfawlghea#%wm o 3-dibydendenap] 1.41diokiaykqryor onet hyl . I n
t he framewor kem2b[13isxoBd ptack aioh&Relictane bigydlid bktefdeydmgyf yptiosallyeber ed as

follows - Sqheftutedon d cdtbeh atdin witl'D 2HIUBrERS sé?eQI!d'%P%P% gRaPSr °

halo, hydroxy, alkyl or alkyloxy. Preferably Het is thienyl.

20  In the framework of this application, halo is a substituent selected from the group of
fluoro, chloro, bromo and iodo and haloalkyl is a straight or branched saturated
hydrocarbon radical having from 1 to 6 carbon atoms or a cyclic saturated
hydrocarbon radical having from 3 to 6 carbon atoms, wherein one or more
carbonatoms are substituted with one or more halo-atoms. Preferably, halo is bromo,

25  fluoro or chloro and preferably, haloalkyl is trifluoromethyl.

In the framework of this application, the quinoline moiety is numbered as follows :
S 4

2
7 N 2

8 1



S R

-7- (Rs) /' (CH2)9 R4 (CH2 q R5 The HO R8 radical, R2, R7 and RL may be

pl aced on any available position of the quinoline noiety. \Wenever used
herei nafter, the term "conpounds of formula (1)" or any subgroup 5 thereof,
is neant to also include their N-oxide forns, their salts, their quaternary
am nes, theyph@uponeric forms and theft stereochem cal |pet/E@o®fokses7d orms. O
special interest are those conpounds of fornmula (1) which are

stereochem cally pure. An interesting enbodi ment of the present invention
relates to those conpounds of 10 formula (I), the pharmaceutically
acceptabl e acid or base addition salts7thereof, the stereochemcally

i someric fornms thereefl,, the tautonmeric forns thereof and the N- oxide forns
t hereof, wherein R /is hydrogen, hal o, hal oal kyl, cyano, hydroxy, Ar, Het,

al kyl, al kyl oxy, kyl t hi o, al kyl oxyal kyl, al kyl t hi oal kyl, Ar-al kyl or

di (Ar)al kyl; 15 an integer equal to 1, 2 or 3; s is an integer equal to
zero, 1, 2, 3 or ¥~ R2 is hydrogen; halo; alkyl; hydroxy; mercapto; alkyloxy
optionally substi,&%ed W L, am no or nono or di(al kyl)am no or a radical of
formula (CH2 ) erein is Cl42, CFI-R8, 0, S, NNR8 and t is an integer
20 equal tol or tted line represents an optional bond;

(
al kyl oxyal ky] oxywo kylthlo 9r7d| ] wher ei | kyl may
optionally bkﬁ%ubstltuted mn %g %%@ﬂﬂ%ﬁ@ﬂ ?“Eﬁ@% ®hdependent |y be
sel ected fromwabhpfﬁmnmmmuﬁnmnﬂykbt or nmor phol i nyl or 2-oxopyrrolidinyl; Het
~(CHzh or a radical of fornula wherein Zis CH2, CHR8, 0, S, N 25 R8 ; t

is an intege ual t nd,the g | i Lepresents an optiona
bond: R | o SyRgver uspe hetgiie e e foigpoupn o dorpn SFany Sabersup
5  thereof, is meant to also mclude their N-oxide forms, thexr salts, their quaternary
amines, their tautomeric forms and their stereochemically isomeric forms. Of special

interest are those compounds of formula (T) which are stereochemically pure.

An interesting embodiment of the present invention relates to those compounds of
10  formula (I), the pharmaceutically acceptable acid or base addition salts thereof, the
stereochemically isomeric forms thereof, the tautomeric forms thereof and the N-
oxide forms thereof, wherein
R’ is hydrogen, halo, haloalkyl, cyano, hydroxy, Ar, Het, alkyl, alkyloxy,
alkylthio, alkyloxyalkyl, alkylthioalkyl, Ar-alkyl or di(Ar)alkyl ;
15 p is an integer equal to 1, 2 or 3;
S 1sanmtegerequaltozero 1,2,3 or4,
R? is hydrogen; halo; alkyl; hydroxy; mercapto; alkyloxy optionally substituted
with amino or mono or di(alkyl)amino or a radical of formula

(CH2)
—}—N .
\—-"/Z wherein Z is CHz, CH-R%, O, S, N-R® and t is an integer

20 equal tol or 2 and the dotted line represents an optional bond;
alkyloxyalkyloxy; alkylthio; mono or di(alkyl)amino wherein alkyl may
optionally be substituted with one or two substituents each independently be
selected from alkyloxy or Ar or Het or morpholinyl or 2-oxopyrrolidinyl; Het

%- (CHxx
or a radical of formula 4 wherein Z is CH,, CH-R?, 0, S, N-
25 R?; t is an integer equal to 1 or 2; and the dotted line represents an optional
bond;
R’ is alkyl, Ar, Ar-alkyl, Het or Het-alky];
q is an integer equal to zero, 1,2,3 or 4;



|

g is an integer equal to zero, 1, 2, 3 or 4 ; WD 2005/075428

PCT/ EP2005/ 050375 -83 R and R5 each independently are hydrogen, al kyl or
benzyl; or R and R5 together and including the Nto which they are attached
may forma radical selected fromthe group of pyrrolidinyl, 2H pyrrolyl,

2- pyrrolln,W02§hm9%5gollnylz pyrrolyl, imdazolidinyl, g*ﬁﬂﬁg&rgpﬂyg

2-im dazol i nyl pyrazolinyl, imdazolyl, pyrazolyl, triazo

pi peridinyl, pyridinyl, piperazinyl, imdazolidinyl, pyrlda2|nyl
pyrinidinyl, pyrazinyl, triazinyl, norpholinyl and thionnrpholinyl,
optionally substituted with al kyl, hal.g, hanaIkyI hydroxy, al kyl oxy,

am no, nono- sal k m al k t.hi.o0 al kyl t hi oal kyl and
pyri m di nyl R TGqJRG gacﬁ (#%éngem]y hgdmﬁgﬁ’a%?lﬁ ?ﬂ}éﬁ{ 8¥ox al kyl ,

al kyl oxy, al Rymdrﬂ éogethalt 4@9I g@thcawluyh they %;aa%yhed maxérrkyrad&al di (Ar)al kyl
, or two vicinal Réedi@dirgithe groRy obgyrioillian, 21199 &grz.by'mﬁm,ymt ogether with the
phenyl ring to mhlc I i nteger equal to
1, 2, 3, 4 or ‘E‘mty%%ﬁ%r ls"%falazg &%g’rﬁmg?]ﬁ ’fytp)ﬁ'm“éazo}%g?r} R8 i s hydrogen,
al kyl , anfnocar bomymolmhamézrzob'ﬂ,(pam}y %%d@p@dwl pymdmymet al kyl
substituted w th @fRra@inyl isidideliding) g¢yilazidyl) ayl, t wo Ar,

Het-O(-O) al kyl 'gn%%,gﬁgg&"&m%@ ﬁﬂyg,hoiqon%ﬂ;a{@ﬁtﬁtgdgg@a&ggaggn radi cal

having from1 to I'sS a CyC ’hydr ocar bon

radi cal having frcbﬁ*PéleohWO"bfeﬂﬂEYM)’aﬁtﬂé}ﬁ% mongyroridiplkylagning; alkylthia.at ur at ed

hydr ocar bon radi calky aktyiilo@dkyland pyrineldig@n atons attached to a straight
or branched gatur 6 carbon atons ;
wherein egchﬁcar b%%%ﬁ%%ﬁ%%% th ’éla ylgﬂ%ibgl??l%f%hﬁlgh hal o, hydroxy,
al kyl oxy or oxo ; 2% tAsdrlkeyl PR t he group of phenyl,

napht hyl , acema.ﬁ)dmaﬂmf‘ mmcMemabydkmgﬂﬂieh;olfonmmgéthaphman@;bﬂeyylsingsd ituted with

1, 2 or 3 substituent gp..p Rre SHRSL 4 &k ji ndependent|y sel ected fromthe
group of hydroxy, halo, e ﬁ:@? H%lﬁtro 3&?%' nono- or dial kyl am no, al kyl,

hal oal kyl , ~ af kyl of§A0 mtﬁ%’& I lokys 48%1?%3‘5‘9y| al kyl oxycar bony! ,
al kyl car bﬁ)nyR7 amlsriqdmghqnaudyl,maﬂimrphol [ nyI and nono- or

di al kyl am nogar bon&’ﬂy&og?@%ﬂ&ﬁmﬁmﬂ&%‘ﬁyﬁhb& &%(ﬁﬁc?ﬁ%ﬁh@caﬁ%hﬁ?hﬁ%eﬂr omt he

group of N alkyl substituted with one or two Het, alkyl substituted with one or two Ar,
Het-C(=0)-
alkyl is a straight or branched saturated hydrocarbon radical having from 1 to 6
20 carbon atoms ; or is a cyclic saturated hydrocarbon radical having from 3 to 6

carbon atoms ; or is a a cyclic saturated hydrocarbon redical having from 3 to
6 carbon atoms attached to a straight or branched saturated hydrocarbon
radical having from 1 to 6 carbon atoms ; wherein each carbon atom can be
optionally substituted with halo, hydroxy, alkyloxy or oxo ;

25 Ar  is ahomocycle selected from the group of phenyl, naphthyl, acenaphthyl,
tetrahydronaphthyl, each optionally substituted with 1, 2 or 3 substituents,
each substituent independently selected from the group of hydroxy, halo,
cyano, nitro, amino, mono- or dialkylamino, alkyl, haloalkyl, alkyloxy,
haloalkyloxy, carboxyl, alkyloxycarbonyl, alkylcarbonyl, aminocarbonyl,

30 morpholinyl and mono- or dialkylaminocarbonyl ;

Het is a monocyclic heterocycle selected from the group of N-
phenoxypiperidinyl, pyrrolyl, pyrazolyl, imidazolyl, furanyl, thienyl,
oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, triazolyl, pyridinyl, pyrimidinyl,
pyrazinyl and pyridazinyl; or a bicyclic heterocycle selected from the group

35 of quinolinyl, quinoxalinyl, indolyl, indazolyl, benzimidazolyl, benzoxazolyl,
benzisoxazolyl, benzothiazolyl, benzisothiazolyl, benzofuranyl,
benzothienyl, 2,3-dihydrobenzo[1,4]dioxinyl or benzo[1,3]dioxolyl ; each



phenoxypi peridinyl, pyrrolyl, pyrazolyl, imdazolyl, furanyl, thienyl,

oxazol yl, isoxazolyl, thiazolyl, isothiazolyl, triazolyl, pyridinyl,
pyrimdinyl, pyrazinyl and pyridazinyl; or a bicyclic heterocycle sel ected
fromthe group 35 of quinolinyl, quinoxalinyl, indolyl, indazolyl,

benzi m dazoiwd z09x@pexazol yl, benzi soxazol yl, benzot hi azgdiykr2005/050375
benzi sot hi azol yl , benzofuranyl, benzothienyl, 2, 3-di hydrobenzo[l, 4] di oxi nyl

or benzo[ 1, 3] di oxolyl; each WD 2005/ 075428 PCT/ EP2005/ 050375 -9 nonocyclic
and bicyclic heterocycle nmay optionally be substituted on a carbon atom
with 1, 2 or 3 substituents selected fPomthe group of halo, hydroxy, alKkyl
or alkyloxy ; hal Qndn@cﬁhsu&s&é}tcu@ﬁeters@m%a@dpﬁdm &mbgmetpo@é fl uoro,

chl oro, bronmo and jqdo.and 5 a&ﬁ %éﬁ_%gpt gg nched sat urated
hydr ocar bon radi ca a3?ﬁb F%o °f F car o]y i aeid é’cy 1c saturated
hydr ocar bon radi cdiydieawiatkgyl enaderi®yto 6 carbon atoms, wherein one or nore

carbonat ons apfo Subs Edb%tlrt{l&ﬁ séMcted ffbﬂﬁthe Qbumtﬁofba&ﬂox@tlﬁﬂﬁo afd¥8lo arldCH2) s R4

CHr, N ~RS pr e t hat the osition 3
of the 10%aur FEPIRE mf bxgiiter el hidleatinppartt iy Brflionh | ol e
moi ety and R2 is tpr»a@rbepatwnbesqqypwtzm&dlwﬁr@caqmqu&éa\ﬁ@s@@ry &nd
rFErfSﬁ_ntS hyd"Ogﬂfbarbohy%irﬁx%c:)rdmﬁlfe&ﬁfrdhe@iﬂégé@ﬁ?/m]?ﬁl{céﬁﬁl&albﬁﬁm& oxy, "

a t hi o, nmono or a Jamno or a radical of formula wherein is
CN2y 0, S, NH orcﬁymF%hﬁphbﬁg then s 1, 2, 3 or 4. Preferably, the
invention relates to conpounds of fao ﬂhla (I') or any subgroup thereof, s)
(C2)s R4 (CH2 Iq,,N, R5 as desc 652d her ei nabove, provided that when the
radical HOR3 is placed in p05|ﬂ g 3 of the quinoline noiety; R is placed
in position 4 of the quinoline 2 iety and R2 is placed in position 2 of
the quinoline nmoiety, then s is 1,/ 2, 3 or 4.

(CHZ)S R
(CHd:NKR5
provided that when the radical C R® is placed in position 3 of the
10 quinoline moiety; R’ is placed in position 4 of the quinoline moiety and R? is

placed in position 2 of the quinoline moiety and represents hydrogen,
hydroxy, mercapto, alkyloxy, alkyloxyalkyloxy, alkylthio, mono or
AV
Y
di(alkyl)amino or a radical of formula k/ wherein Y is CHz, O, S,
NH or N-alkyl ;
15 thensisl, 2,3 or4.

Preferably, the invention relates to compounds of formula (I) or any subgroup thereof,

(R®)
l -
(CHo)s /R"
(CHﬂZN‘R5
as described hereinabove, provided that when the radical HO go is

placed in position 3 of the quinoline moiety; R’ is placed in position 4 of the quinoline
20  moiety and R? is placed in position 2 of the quinoline moiety, then s is 1, 2, 3 or 4.



CVO 2005/ 075428 PCT/ EP2005/ 050375 -10 Preferably, the invention relates to
conmpounds of formula (1) or any subgroup thereof 6) (CH2)s R (CH2CN R6 as
descri bed herei nabove, provided that when the radical HO,, IIR3 is placed
in position 3 of the quinoline noiety; then s is 1, 2, 3 or 4. 5 Preferably,
t he i nventi WP 20&l0a%4@% t o conpounds of fornula (1) or anyGuRwGwNTHher eof 6)
(CH2)s R* (CH2jo N R6 as described hereinabove, provided that the radical
HO/ 1IR3 is not placed in position 3 of the quinoline noiety. Preferably,
the invention relates to conmpounds of formula (1) or any subgroup thereof,
10 as described herei nabove, wherein tHk conmpounds have the follow ng

formul a 6) VPrefdrablyRthepnv2ntidn i¥ate§ iotdoinpsuhdNof fernfuHZ)-dx,any subpgroufRtherebf) R3 t he
pharmaceutical ly acceptabl e acid or base addition salR¥ thereof, the
guaternary am nes thereof, the stereochemcally isoperic forns thereof, the
tautoneric forns thereof and the N oxide forns tEZgof. 15 Preferably, the
invention relates to conpounds of fornula (I-a- 1)|or any subgroup thereof,
as descri bed herei nabove WD 2005/ 075428 PCT/ EP200 j 0375 -11- (Re)r

(CHa)s R

N
(CHA; RE

HO &3 is

, as described hereinabove, provided that when the radical
placed in position 3 of the quinoline moiety; thensis 1,2, 3 or 4.

5  Preferably, the invention relates to compounds of formula (I) or any subgroup thereof

/(R“>r
I P
(CHz)s ,R‘1
cHay s
, as described hereinabove, provided that the radical HO g3 is not

placed in position 3 of the quinoline moiety.

Preferably, the invention relates to compounds of formula (I) or any subgroup thereof,
10  asdescribed hereinabove, wherein the compounds have the following formula

(R®).
l ~
(R")p //
R’ _R? 4
\\\ VS (EHa) R
CIAC el
2 R
T .

the pharmaceutically acceptable acid or base addition salts thereof, the quaternary
amines thereof, the stereochemically isomeric forms thereof, the tautomeric forms
thereof and the N-oxide forms thereof.

15
Preferably, the invention relates to compounds of formula (I-a-1) or any subgroup
thereof, as described hereinabove



i

R \ RR (?HH2s R HO R Preferably, the invention relates to conpounds of
formula (l-a-1-1) or any subgroup thereof, as described herei nabove g)r Rr
\'\'' ( H2)s) Rd r~ NHO 5 RS the pharmaceutically acceptable acid or base
addition salts thereof, the quaternary am nes thereof, the stereochem cally
i soneric fowgsoisheseef, the tautoneric fornms thereof angti@odsosisrsle forns
thereof. 10 Preferably, the invention relates to conpounds of fornula (I) or
any subgroup thereof, as described herei nabove, wherein the conpounds have
the followwng formula g)r ~R) 7N~ P( H)s R4 (1-b) 21 (CH2rN R HO
R3 the pharnmaceutically acceptabl e aci-tl-or base addition salts thereof, the
quat ernary am nes thereof, (R®he stereochemically isoneric forns thereof t he
tautomeric forms 15 thereof and the N-oxide forns thereof. Preferably, the
invention relates to cods of formula (1) or any subgroup thereof, as

descri bed herei nabove, in the conpounds have the follow ng for mul a WO
2005/ 075428 PCT/ EP2005/0 F375 -12- (Rs) (R(CH2)5 R4 (l-c) R7 (CHz2r, %
~R2 HO R3 t hegtphs 9@ | IIy accgptabl e acid or base addition salts

t hereof, the Qqu{ am nes tfereof he stereochernically isoneric
forms thereof, n%r"(cﬁgf'gﬁqs t i&'%f and the N-oxide forms thereof.

Preferably, the invention relates to compounds of formula (I-a-1-1) or any subgroup

thereof, as described hereinabove
R°)

N (CH2>S

-a-1-1
Y\(CHzf N\Rs (-a-1-1)

the pharmaceutically acceptable acid or base addition salts thereof, the quaternary
amines thereof, the stercochemically isomeric forms thereof, the tautomeric forms
thereof and the N-oxide forms thereof.

10  Preferably, the invention relates to compounds of formula (I) or any subgroup thereof,

as described hereinabove, wherein the compounds have the following formula
R

@

=

the pharmaceutically acceptable acid or base addition salts thereof, the quaternary
amines thereof, the stereochemically isomeric forms thereof, the tautomeric forms
15 thereof and the N-oxide forms thereof.

Preferably, the invention relates to compounds of formula (I} or any subgroup thereof,
as described hereinabove, wherein the compounds have the following formula



5 Preferably, the invention relates to conpounds of Fornula (1) or any
subgroup thereof, as described herei nabove, wherein : R 1is hydrogen, hal o,
cyano, Ar, Het, alkyl, and alkyloxy ; pis an integer equal to 1, 2, 3 or 4
; in particular 1 or 2; nore in 10 particular 1; s is an integer of 0 or 1;
R2 i s hydrogenposabisyd ; hydroxy; al kyl oxy optional |y substarirreed/sdst ami no
or nono or di(alkyl)amno or a radical of forrmula ~(CH2X wherein Z is CHZ2,
Cl-PUR1IO, O, S, NR1IO and t is an 15 integer equal to 1 or 2 and the dotted
line represents an optional bond; al kyl oxyal kyl oxy; al kylthio; nono or

di (al kyl )amino; Ar; Het or a N (CH z) -¥%adical of fornula ~ wherein Z is CH2,
CHRLO, O, S, N RIO ; t i B i nteger equal to 1 or 2; and the dotted |ine
represents an optional bong; in particular R2 is hydrogen, hydroxy,

al kyloxy, N---) Y 20 a xyal kyl oxy, alkylthio or a radical of fornula
wherein Yis O ; nbore in icular R2 is hydrogen, halo or alkyl, even
nore in particular R2 is drogen or alkyl; Rmis alkyl, Ar, Ar-alkyl or Het

; in particular Ar; 15 @R, nt egerR4eq(1|:9)I to zero, 1, 2, or 3; in particular
1; 25 R and RS }nde endent | y/ ar e hydr ogen, al kyl or benzyl; or WO
2005/ 075428 EP 0051050 (CHE3 "R and R5 together and including the Nto
whi ch they are %&L meypd orm a radical selected fromthe group of

pyrrolidinyl, imnmdzolyl, trlazolyl pi peri di nyl, piperazinyl,
pyrazinyl ,r ndm;pharhnce;ahoaiiydadeﬁtalqubhdﬂasmhmon emsutmmf lthe qsxuiaamyt uted with

glalr(%/: cﬁlngr py%%@ggrgﬁi E{gs ltpre‘fagrf@rgrtg ttﬁ‘{/ﬁu@nRg[>r y(rj(raolggn hal o

or alkyl : 0 ereof and the ereo

Preferably, the invention relates to compounds of Formula (I) or any subgroup
thereof, as described hereinabove, wherein :

R! is hydrogen, halo, cyano, Ar, Het, alkyl, and alkyloxy ;
P is an integer equal to 1, 2, 3 or 4 ; in particular 1 or 2; more in
10 particular 1;
s is an integer of O or 1;
R? is hydrogen; alkyl; hydroxy; alkyloxy optionally substituted with

amino or mono or di(alkyl)amino or a radical of formula

(CHa)
—}—N )
\——"/Z wherein Z is CH,, CHER'?, O, S, N-R'® and tis an

15 integer equal to 1 or 2 and the dotted line represents an optional bond;
alkyloxyalkyloxy; alkylthio; mono or di(alkyl)amino; Ar; Het or a

;% / (Cﬂz )
U wherein Z is CH,, CH-R™, O, S, N-

R'®; tis an integer equal to 1 or 2; and the dotted line represents an
optional bond; in particular R? is hydrogen, hydroxy, alkyloxy,

z\N/\l
20 alkyloxyalkyloxy, alkylthio or a radical of formula K/Y
wherein Y is O ; more in particular R? is hydrogen, halo or alkyl, even
more in particular R?is hydrogen or alkyl;
R} is alkyl, Ar, Ar-alkyl or Het ; in particular Ar;
q is an integer equal to zero, 1, 2, or 3; in particular 1;
25 TR*andR’®  each independently are hydrogen, alkyl or benzyl; or

radical of formula



two vicinal R6 radicals my be taken together to formtogether with the
phenyl ring to which they are attached a naphthyl; 10 r is an integer equal
to 1l ; and R7 is hydrogen or Ar; in particular hydrogen or phenyl; alkyl is
a straight or branched saturated hydrocarbon radical having from1l to 6

car bon at onwo0;20@107§438 a cyclic saturated hydrocarbon radircalemensiosg7s rom 3 to
6 carbon atons ; or is a a cyclic saturated hydrocarbon radical having from
3 to 15 6 carbon atons attached to a straight or branched saturated
hydrocarbon radical having from1l to 6 carbon atons ; wherein each carbon
atom can be optionally substituted wit*h halo or hydroxy ; Ar is a honocycle

sel ect ed fr oRf &d®R’ gogether 8 ihelingl the NapRhitly they aeembdsaltrbw form a radical .
t etrahydronapht hyl, egg teg;ﬁtghqtggérwg ﬁg@ﬁ%ﬁ ;l thinz o:fy or 3 substituents,
en e rom

20 each substituent indepen ggdgr oup of haI o0,
hal oal kyl , cyano, al Ripeisiaylainsrazisyl RFpFIRY)morpholip Jili ¢

hﬁt ero;:ycl e sgl ec}t ed éptionaitytsabsitutadpvithf alkyl mmmmem@mfark‘fmr anél f
t hi eny yridi ny P)$ A ; iR8 LR ecte rom
the gr ouppof benzothlie(nJlr %{Joifllﬁ%ﬂa%enzo 1, 4] di oxkﬁ ? i enzo[ 1, 3] 25

di oxol yl ; each rmnocyE’F%X’and bi cyclic het erocycl e may optionally be
substltut ed Rh a car bmrhydtbgmhnlabralkyl goror 3 al kyl substituents ; and halo

s a SUbSt'tH&r\éuﬁhefahﬁ:glsfrﬂa B mm%nﬁl %amﬁ% SfRnfARflg g oMo,  For
conpounds according to_Fo E% subgroup thereof,” as descrl bed
her ei nabove, pr ef er ablich F‘?fyf‘@a ‘gag'é’ﬁ Wal o, At, Het, al kyI or al kyl oxy.

More 30 péeferably, Rsantéggdequglam] ; el o, Ar, al kyI or al kyl oxy; even nore
preferably RR7is hal QnyMagdn ?'A¢ig paBbifar Hifdroked .or chloro. For

conpounds accgor.di.n ornul (1 any su u hergof , . as descri bed
her ei nabove, ¥ f‘%‘?ﬁﬁf%pt %ffa?etdé’ T\é?ﬂ‘b"?qa‘ﬁf@ha"mgeém Mﬂ@ p is equal
to 1. 35 For cowptbm]@igmawm‘dcmgc satrfed mdragarbay radicaldaying fibg3dap t hereof , as
descri bed herel RAMBOY RomP! G184 26y c}acsdﬁaatbdsh yirstaBee Rdiclidating &b to hydr oxy;

T o e s RGEh G ot o 13,1
(CHZ 2 N radical having from 1 to 6 carbon atoms wherem each carbon atom can be
optionally substituted with halo or hydroxy ;

Ar  is a homocycle selected from the group of phenyl, naphthyl, acenaphthyl,
tetrahydronaphthyl, each optionally substituted with 1, 2 or 3 substituents,

20 each substituent independently selected from the group of halo, haloalkyl,
cyano, alkyloxy and morpholinyl ;

Het is a monocyclic heterocycle selected from the group of N-phenoxypiperidinyl,
furanyl, thienyl, pyridinyl, pyrimidinyl ; or a bicyclic heterocycle selected
from the group of benzothienyl, 2,3-dihydrobenzo[1,4]dioxiny! or benzo[1,3]

25 dioxolyl; each monocyclic and bicyclic heterocycle may optionally be
substituted on a carbon atom with 1, 2 or 3 alkyl substituents ; and

halo s a substituent selected from the group of fluoro, chloro and bromo.

For compounds according to Formula (I) or any subgroup thereof, as described
hereinabove, preferably, R' is hydrogen, halo, Ar, Het, alkyl or alkyloxy. More

30 preferably, R' is hydrogen, halo, Ar, alkyl or alkyloxy; even more preferably R! is
halo. Most preferably, R' is bromo or chloro.

For compounds according to Formula (I) or any subgroup thereof, as described
hereinabove, preferably, p is equal to 1 or 2. More preferably, p is equal to 1.

35
For compounds according to Formula () or any subgroup thereof, as described
hereinabove, preferably, R? is hydrogen; halo; alkyl; hydroxy; mercapto; alkyloxy



wherein Zis CH2, CHRs, 0, S, NR8 and t is an integer equal tol or 2 and
the dotted |line represents an optional bond; al kyl oxyal kyl oxy; al kyl thi o;
nono or di(al kyl)am no wherein al kyl may optionally be substituted with one
or two 5 substituents each independently be selected from al kyl oxy or Ar or
Her or ~(kwoNossm7pel i nyl or 2-oxopyrrolidinyl; Het or eweEreaisons fornmul a
wherein Zis CH2, CHR8, 0, S, NNR8 ; t is an integer equal to 1 or 2; and
the dotted I|ine represents an optional bond. 10 Al so, an interesting group
of conpounds of Formula (1) or any subigroup t hereof, as described

her ei nabove, are those conpounds whereth R2 is hydrogen; alkyl; alkyl oxy
optional |y sigpsinhliysubditned Ritlihine oomorivosd di(dkylyimnisl df uiridical 60fomula radi cal of
formula ~( N‘/( rein Zis CH2, CHR 6, 0, S, NRO and t is an integer
equal to | Nandzt he dotted |ine represents an optional bond; nono or

?;L (2 al gll- )R anin ALJHetwhere{n%k:m CﬂERBQD,S?NE@gCHnQ@lsaﬁfmtE EEE}bhﬂol/\&erel nzis

i 1 or .and the dotted
li ne represegtagégl?ﬁ%tbﬂdll@ﬁéqpmﬁ 998?”@9&’ @FYZ?"@P%{S]PV %’t‘?lg r ogen, hal o,
al kyl , al kyl oxdi(atkyl)amiog [whietein ally enay nmmealbrl&fsebsameﬁ withRre jogtWey dr ogen, hal o or
CL. 6al kyl s( e stbsribrydath inkbhddAipbeteRblel froRANyRxi¥iAPGatef C _ 6al kyl (e.g.
et hyl). 20 For conpounds according to Fornula (1) or1i any(@-q,ygroup t her eof ,

as descri bed hereinabove, preferably, R3 is napht henyl or Het, each

optionally s I SUBShibd YERHSala t hAL 5t i tuent
preferably bg??fmoh ‘31(12.0 &1%”‘1’ I-?et rmst%;E@ef‘g?abl ing a an Mor e

AR P NG R R LT W G PRI
substitut ed pherypilesenivias optimeftendbl y, R3 is naphthyl or optionall y
substituted phenyl (e.g. 3 -halophenyl or 3,5- dihalophenyl) For conpounds

accordi ng.to Fornmul a or a sub as, descri be herelnabove
015 equal T ABcnit e bt SEA:3Y BT (B o amE R EUR (erfor
2005/ 075428 PeTieR200Ha5e.3r6those compounds wherein R2is hydrogen; alkyl; alkyloxy

optionally substituted with amino or mono or di(alkyl)amino or a radical of formula

(CHz)
: \F
4 wherein Z is CH, CH-R', O, S, N-R'® and t is an integer equal to 1
or 2 and the dotted line represents an optional bond; mono or di(alkyl)amino; Ar; Het

(CHa)k
. _%_N\__/Z s 10 10

15  oraradical of formula wherein Z is CH,, CH-R™, O, S, N-R™ ; tis
an integer equal to 1 or 2; and the dotted line represents an optional bond. More . .
preferably, R? is hydrogen, halo, alkyl, alkyloxy or alkylthio. Even more preferably,
R? is hydrogen, halo or C;.¢alkyl (e.g. ethyl). Most preferably, R? is hydrogen or C;.
¢alkyl (e.g. ethyl).

20
For compounds according to Formula (I) or any subgroup thereof, as described
hereinabove, preferably, R’is naphthyl, phenyl or Het, each optionally substituted
with 1 or 2 substituents, that substituent preferably being a halo or haloalkyl, most
preferably being a halo. More preferably, R® is optionally substituted naphthyl or

25  optionally substituted phenyl. Most preferably, R® is naphthyl or optionally
substituted phenyl (e.g. 3-halopheny! or 3,5-dihalophenyl).

For compounds according to Formula (I) or any subgroup thereof, as described
hereinabove, q is equal to zero, 1 or 2. More preferably, q is equal to 1.
30



-15 For conpounds according to Fornula (1) or any subgroup thereof, as
descri bed hereinabove, R4 and R5 each independently are hydrogen or al kyl,
nore preferably hydrogen, or Cl-6al kyl, e.g. nethyl or ethyl, nost
preferably nmethyl. 5 For conpounds according to Fornula (1) or any subgroup
t her eof , aswdeswnifaegl herei nabove, R4 and R5 toget her awd/Eimaiswdi3ng the N
to which they are attached form a radical selected fromthe group of

i mdazolyl, triazolyl, piperidinyl, piperazinyl and thionorpholinyl,
optionally substitut ed with al kyl, hal o, hal oal kyl, hydroxy, al kyl oxy,

al kyl t hi o, al kyl oxyal kyl or al kyl t hi oal5kyl prefer abl y substituted with

al kyl, nost k& cpmﬁ&&xﬂﬁhicyrdﬁlgmmﬁnﬂae{u omﬂyhub@bdpyther@crf Btdeyckibed-or conpounds

accor di ng to,for Lﬂj é her ei nabove,
R6 is hydr ogeér? +’@R %ﬁq ela%p?ﬁdép (%5 XY, BW&QB{(@ rqﬁ%%ﬁo%ﬁﬁy al kyl t hi o,

al kyl oxyal kyP)’df‘éﬁ‘v’Rs;ﬂr agﬁ’l‘ I&'}&me‘hy °a|eﬁly1| mﬂpeﬁfmly E’Fﬁ’if More preferably, R6
is 15 hydrogen, alkyl or halo. Mst preferably, R6 is hydrogen. Preferably r

is | to F I 1

or any subgr e rRRRE ARy (§ Fir e<8°"%“g“s%wa e s Y
hydr ogen, nehisipabg Yeﬁrm%rtégeﬁ‘reéﬁé’r‘%‘l‘ ENd@;Eh‘CBFhCYEGaK?C edfofm phenyl . For
conpounds acae exdithlsgletted fran thel grouplof imidazalyy, tsazblyl, piperiding) wipdrazimysd amlescr i bed

her ei nabove, g4pt Y, o- or

di (al kyl)am n c‘éagr:"g]' ﬁ@" °pﬁ§mﬂ M‘E"«'Ey s"’ﬂéﬁkw‘t’ uﬂ%%pﬂ%m% o Fet

al kyl 25 sub fhﬂﬁ’é’ﬂfyl\%xaﬂ‘yb lﬁP kysﬁs& Wlﬁfﬂky&dﬂ‘ﬁbunds accor di ng
t o For nuli@ ( piefecablyambstisudsgwidupethyler etbyl, as descri bed her ei nabove,
preferably, s is an integer equal to O or 1. An interesting group of

conpounds of _Formul a I any su t her eof def| n
her ei nabove, r%fr‘:@mf’?l’é‘géa‘%ﬂf %%'%bﬁgb %’yﬁ" 3’%%?’6 > 35 fle g‘fdi cuI ar bromo; p
is equal to lereisabowe, B uaﬂydltoecrohdo, hatoalRg), h)sirdxydffmglkrﬂ, allgdbxy, alkyltikyl ; in

ga{tloﬁg: ?r hm SE8My0 Bl HE Ay L%aB@wrSdlg@ na»l«brx fevéawu(] ‘ased phenyl or
| | TU

3 5. di bal%ph ‘fge'bra(kr‘l HFE’ ﬂyﬁlr&"%ﬁag% ?Pés"lfq’i?{’f&e‘? ﬂxrpzarhfi?’&m ar
net hyl . ra(o%wzg PCT/ EP2005/ 050375

For compounds according to Formula () or any subgroup thereof, as described
hereinabove, preferably, R” is hydrogen, methyl or Ar, more preferably hydrogen or
20  Ar, e.g. phenyl.

K For compounds according to Formula (I) or any subgroup thereof, as described
hereinabove, preferably,R® is hydrogen, alkyl, aminocarbonyl, mono-or
di(alkyl)aminocarbonyl, Ar, Het, alky] substituted with one or two Het, alkyl

25  substituted with one or two Ar, Het-C(=0)-.

For compounds according to Formula (I) or any subgroup thereof, as described
hereinabove, preferably, s is an integer equal to 0 or 1.
An interesting group of compounds of Formula (T) or any sixbgroup thereof, as defined
30 hereinabove, are those compounds wherein
R} is halo, in particular bromo;
pisequal to |;
sisequal to O or 1;
R? is hydrogen, halo or alkyl; in particular hydrogen or alkyl;
35 R’is optionally substituted phenyl or optionally substituted naphthyl, in particular 3-
halophenyl, 3,5-dihalopheny] or naphthyl;
R* and R’ are C galkyl, in particular methyl.



-16- R6 is hydrogen and r is 1. R7 is hydrogen or Ar, in particular hydrogen

or phenyl. Interesting internedi ates of the present invention are
interrrediates of forrmla(ll) 6)r / (R)n RT R\ \ \ 1~-~ (CH2)s "EH2
crr)y |/ R2, R6, R7, p and s are as defined hereinabove, in

parti cul ar ‘i"ﬂ%ﬁﬁ@%’ﬁ%g internedi ates are internediates SCHSAMPMRa) s)

" (R)YP72r (H), CH(ll-a) 2 wherein R, R2, R6, R7, p and s are as
defi ned herei nabove. 10 The pharmaceutically acceptable acid addition salts
iire defined to conprise the therapeuid.cally active non-toxic acid addition
salt forns which the conpounds according to Formula (1) or any subgroup

t hereof, as 5e§éVWB@ﬁaﬁ%F€|nabove are able to form Said acid addition
salts can beRbtsthadmgmhdny\rtmpahcuireghydlregdna:sphdnplrm of the 15 conpounds
according to Formula (1) or any subgroup thereof, as described hereinabove,

with appropriate acjds, for anpl e inorganic _acids, f ex | e hydrohalic
acid, in parﬁ%ﬁﬁ“ﬁ%‘nm?{%ﬁ‘)&ﬁ m&‘é‘?té‘weﬁﬂmtﬁm‘%‘%iog?or@ IrHL'}’ri c acid,
nitric acid and phosphorlc’ﬁbld ; organic acids, for exanple acetic acid,
hydr oxyacetic acid, prop ic acid, lactic acid, pynvic acid, oxalic acid,
mal oni ¢ acid, succinic i) 20 maleic acid, fumaric acid, malic acid,
tartaric aC|d citric acid net hanesul fonic acid, ethanesulfonic acid,
benzenesulfoﬂ?% acid, p; tpluenesulfonlc acid, cyclarnic acid, salicyclic

acid, p- anlnosa[:f%rY@Raandkand par noi ¢ aci d.
Ha @y

b

wherein R', R%, R®, R”, p and s are as defined hereinabove,

in particular interesting intermediates are intermediates of formula (II-a)
(R

. @
NATRE T
X\ Vi
| ;l\i“ﬂ‘me)
S N/ H,

wherein R', R%, R, R’, p and s are as defined hereinabove.

10
The pharmaceutically acceptable acid addition salts ire defined to comprise the
therapeutically active non-toxic acid addition salt forms which the compounds
according to Formula (I) or any subgroup thereof, as described hereinabove, are able
to form. Said acid addition salts can be obtained by treating the base form of the

15  compounds according to Formula (I) or any subgroup thereof, as described
hereinabove, with appropriate acids, for example inorganic acids, for example
hydrohalic acid, in particular hydrochloric acid, hydrobromic acid, sulfuric acid, nitric
acid and phosphoric acid ; organic acids, for examplé acetic acid, hydroxyacetic acid,
propanoic acid, lactic acid, pyruvic acid, oxalic acid, malonic acid, succinic acid,

20 maleic acid, fumaric acid, malic acid, tartaric acid, citric acid, methanesulfonic acid,
ethanesulfonic acid, benzenesulfonic acid, p-toluenesulfonic acid, cyclamic acid,
salicyclic acid, p-aminosalicylic acid and pamoic acid.

The compounds according to Formula (I) or any subgroup thereof, as described
25  hereinabove, containing acidic protons may also be converted into their
therapeutically active non-toxic base addition salt forms by treatment with appropriate



The conpounds according to Fornula (1) or any subgroup thereof, as described
25 herei nabove, containing acidic protons may al so be converted into their

t herapeutically active non-toxic base addition salt forms by treatnment with
appropriate WO 2005/ 075428 PCT/ EP2005/ 050375 -17 organi c and inorganic
bases. Apprwghi@iossspase salts forns conprise, for exanplgydhssosyHoni um
salts, the alkaline and earth alkaline netal salts, in particular |ithium
sodi um potassi um magnesi um and calciumsalts, salts with organic bases,
e.g. the benzathine, N nethyl-Dglucamne, hybram ne salts, and salts with
am no acids, for 5 exanple arginine arfd |ysine. Conversely, said acid or
base addi ti Ofgail IndiihrgicAlks R Belscifid BitndrisE Fof R, dy {7 €t BNt

: ﬁBQLrY .
with an approgrl ate base or acl e ter ddition sal i, as used in the
framewor k of APRPEUR Sis; theplkafige aw%eang equetal $els, ™ SRR ch ¢ he

conpounds acsxiiuth, poradsurnd; orapnesiam(ahg caeiuvrangitssuabgwithiprgbiiebased, e.gabe descri bed
her el nabove’bé?ﬁatﬂﬁ%b\éﬁ&hfrlh?—gﬁx@&ﬁjﬁe,tl] S.rﬁf[ﬁte salR! 4n _@rﬂ{s%{h%iﬂ{ s e h sol vates

d
are, for xa%& rates and al cohol ates. 15 e term"quaternary am ne"
as used her efYiBelegranpRgnd e e quat ernary amoni um salts which the
compounds of fornula (1) or any subgroup thereof, as described hereinabove,
are able to EGhshy, safd@eidioPPash SddRRARaIRIPRSEM bR cbiveRs inRith@r&gaRaund of

formula (1) or,_an ubgroup thereof, as, described herel nabove, and an
appropri ate ﬁ%%é%?%%@“?é&?{’?mgmﬁ’?f& for exanple, an optionally
substituted al kyl halide, 20 arylhalide or arylalkylhalide, e.g. nethyliodide
or benzyly odirglaern{AdaRion sAEL e i theiFathewBRQA tHiCapplidal oI 41 RophiBes ikl SO be used,

such as al kyl .trifluoronethanesul f gnat e a I et hanesul f gnat es, and
LKyt - ol hales MR AREr R s ia S Fombied Y PERE PR char god

ni t rogen. Phdaseribeé bercipatiovs; asiwelbas thrsalis thewgof atejabla o forral Gubh selvates o,  br ono,
i odo, triflugegacahmple, ared et MoBolattfie counterion of choice can be

i ntroduced 25 using ion exchange resins. The term "stereochemcally
isoneric fornms" as used herein defines all possible isoneric fornms which
t he conpddindShegprFauptemary @mjned ps wad heseipepfore definaeihe graternary ameripmped

hﬁr ei naFO\ée, ganmwhqamﬁﬁefs@pmhm FImula BrotasesubBotp Berest, ﬁc}ehdﬂi%d:at ed, bIt he 30
chem cal des si bl e
stereochenicgﬁaﬁ%kggﬁgFP%g?%?ﬁ@?ﬁ?ﬁ?ﬂ%%ﬁé?ﬁ$§§ﬂ@§%%%ﬁﬁﬁﬁﬁ hﬁﬂggastereoners
and enant i ofPEPda g} orany spPgEqup therrob @aifepringg hefeinghoye, and/a PIPTigtar ti cul ar,

st er eogeni ¢ qerittise agentysuohus {drlkeaniple, ati offionsllyf substifuadd abkylhatidd)st i t uent s on
bi val ent ZGyCJtrS'lﬁalfdQ%{: &r&ﬁMyWﬂide, e.g. methyliodide or benzyliodide. Other reactants with

good leaving groups may also be used, such as alkyl trifluoromethanesulfonates, alkyl

methanesulfonates, and alkyl p-toluenesulfonates. A quaternary amine has a

positively charged nitrogen. Pharmaceutically acceptable counterions include chloro,

bromo, iodo, trifluoroacetate and acetate. The counterion of choice can be introduced
25  using ion exchange resins.

The term “stereochemically isomeric forms™ as used herein defines all possible
isomeric forms which the compounds of Formula (I) or any subgroup thereof, as
described hereinabove, may possess. Unless otherwise mentioned or indicated, the

30  chemical designation of compounds denotes the mixture of all possible
stereochemically isomeric forms, said mixtures containing all diastereomers and
enantiomers of the basic molecular structure . More in particular, stereogenic centers
may have the R- or S-configuration; substituents on bivalent cyclic (partially)
saturated radicals may have either the cis- or trans-configuration. Stereochemically

35 isomeric forms of the compounds of Formula (I) or any subgroup thereof, as
described hereinabove, are obviously intended to be embraced within the scope of this
invention.



saturated radicals may have either the cis- or trans-configuration.
Stereochemcally 35 isoneric fornms of the conpounds of Fornula (I) or any
subgroup thereof, as described herei nabove, are obviously intended to be
enbraced within the scope of this invention. CVO 2005/075428

PCT/ EP2005/ W8Q6%m75426L8 Fol | ow ng CAS- nonencl at ur e converdd@iSeosibghs t Wo
stereogeni c centers of known absolute configuration are present in a

nol ecule, an R or S descriptor is assigned (based on Cahn-1ngol d-Prel og
sequence rule) to the | owest-nunbered chiral center, 5 the reference center.
The configuration of the second stereedenic center is indicated using

rel ative descriptors [R*,R* ] or [R*, S*], where R* is always specified as
the reference, cent andﬁ{cg’, R*J indi caﬁes centers, with tg same chirality
and [R*, s*] Fellp n PRVERAPRSK BODHVP SETPGENICEERICTOLIBANE i f ¢t he

| onest - nunbestsduelvbnfgguration ate resénhint drgoleaulecaruR er SidescriprorSs assighedgur at i on and
the second Cﬁ:%eﬁ'bn Kﬁh@ng&lﬁﬁ’r@@)@{eﬁ&né&uﬁ?&%é Be-ntRYiEd BfraPRAket,f1 €d as S [R

*S*]. If_"a, and "/3" are used : the_position of the highest priority
Substi t ueht  BR RERCESTSToPS OREIBIH OLIE o0RT HAECRTP ST BARAAY  ng t he
| owest ring wsingrelativel descaiptoirs [RAR*] pr HR*84Y; svhene R*rigalway's spenifiadiagtheof t he nean
pl ane det er Mdp@chcd¥ented Bnd [R¥R * 3R cedtlB vaBiThd JaRR cRikalityandliRgbgst priority
substituent .qn the ot h(ir ﬁﬁsyﬂ@i{h’“ car bon. %gm Isﬂ thbe%rlcﬂﬂgsystem relative
to the positgigaeycepiys ofBnlies -gf’f%’?“f‘w’g Py RO ref erence atom
i s denoni nat extet fr'the mplegule has ap§ co Hemand shegsecant] ceter indghe reme det er i ned
3yt the r |lggb§éé§x§]p€<m“_roﬂfd Bé/sﬁ%ciﬁeﬂfas Cgl[R*ﬁ‘].ng“&?ﬁllgc‘fﬁhﬁfe us@dl ?‘Be PUsitioh 6f rrEan pl ane
et erm ne ring.s m ounds, of Formul a . Qr_any subgroup
Chercof | as. tebieBesh Aol Fp s TRH SRt cafbdh Mty e inR e o e o
conpounds i nhayingdky lowesh ving aumbiep dssarbisardly slwayscio dheriial pesitinneaf he megnt hej r
structure whpigdt d¥Rymin€Esl theridd sysemsThedpositie 6B PRdsCiH oYy sibdtibrfent
3t ructures. o TRE GOMRAHALS. &[rb&oart&%‘ln%é%&terﬁ%iatﬁlé?&@%@siéog%&gf’ as
escri bed hereinabove; as prepared in _processes_described bel ow may be
synt hesi 2&d highestrsiofityy sybgitueptandhs efepgcaatomn i degorgipated o ifdrieeRthéhi ch can be
separ at ed fr megide ofithe tdear plhe de@whing] B the rikgWy¥wm] @s‘BP,Uf it Gronpiectiedur es. The
racem c conmpgyd e%eaﬁ%famz'h&e lir}ed%t}ﬁ@% sycswprgroup t hereof , as descri bed

may the Eorres

her ei nabove, e converted 1 nto pondi ng diastereoneric salt
forns by reaction with a suitable chiral acid. Said diastereoneric salt

forms are subsespuedsdfFosmpafpdrady subgioup tharepl, &s debyribsdhareihaboee, and f ract i onal 30
crystal | hgatian i ibilieBARbRBNRESin Aol b 13 bl GERLLAN oo kal I A1

alternative _ manner of separating the enantionmeric r s e conpounds of
Formula (1) iarthegrﬂt;ucmrc wh(13 may leadQO at least 2 stereochemically different structures. P

The compounds of Formula (T) or any subgroup thereof, as described hereinabove, as
prepared in the processes described below may be synthesized in the form of racemic

25 mixtures of enantiomers which can be separated from one another following art-
known resolution procedures. The racemic compounds of Formula (I) or any
subgroup thereof, as described hereinabove, may be converted into the corresponding
diastereomeric salt forms by reaction with a suitable chiral acid. Said diastereomeric
salt forms are subsequently separated, for example, by selective or fractional

30 crystallization and the enantiomers are liberated therefrom by alkali. An alternative
manner of separating the enantiomeric forms of the compounds of Formula (I) or any
subgroup thereof, as described hereinabove, involves liquid chromatography using a
chiral stationary phase. Said pure stereochemically isomeric forms may also be
derived from the corresponding pure stereochemically isomeric forms of the

35  appropriate starting materials, provided that the reaction occurs stereospecifically.
Preferably if a specific stereoisomer is desired, said compound will be synthesized by



y)

subgroup thereof, as described herei nabove, involves |iquid chromatography
using a chiral stationary phase. Said pure stereochemcally isoneric forns
may al so be derived fromthe corresponding pure stereochemcally isoneric
forms of the 35 appropriate starting materials, provided that the reaction

occurs stengosaeerdbgal ly. Preferably if a specific steieagirs@iRiozts
desired, said conpound will be synthesized by WO 2005/ 075428

PCT/ EP2005/ 050375 -19 stereospecific nethods of preparation. These nethods
wi | | advant ageously enploy enantionerically pure starting materials. The
tautonmeric fornms of the conpounds of Hé)rrrul a (1) or any subgroup t hereof, as

5 described j p,rgg.c{iré}{? E@ﬂhb&e\wh*ﬁ SR YRgRyof Formul a
(1) or any sub&k}oupﬂﬁ{ ereo¥E as ed ber ei ng%ﬁt\?g wgerer h e.g. an enol
group is con?/‘@P?‘B‘EF“c tRYTeS (keto enol tautonerisnm). The N oxide
forms of the present corrpounds are neant to conprise the conpounds 10 of

formula (1) ghe SlmaIBHAL? W BiBAInds SFOARREN) HOsly UeRbPARGR, aciher ei N One

or sever hertr g%_Bnr t roggen atons are %%5; EE aI I ed N-oxi de.
The inventi o ARROVESE TP G soTbse mmragnd?a
" pro-drugs' )mbgrouptherephasdmmbled)g‘rr@tawoye,a@mm@&@W@hmgpﬁmm%g to the

invention, WifdkedS godpket8hadffbmdnisi). Vo to yiel d the conpounds according to
t he invention. Pro- drugs are usually (but not always) of |ower potency at

the target receptor than the conpounds to which they are degraded Pro-drugs
are parti cul Ekd N-oxideforns offtbepreseat awpyndsiare ssand dueranpnas thesempasads or physi cal

propertigg tbﬁbmﬂd«? driafly M@oﬂpﬁi‘efeaf h@dbs&ibfedh&élhébo@é wheRff dne 6t ent . For
exanpl e, the_de r’g) ""m %ze&%ﬁcﬁoor 1§0| Hbl e, it my be 20
poorly transpo TOE 1R ruc8 el ueér Pogt may have an

undesi rably short pI asma hal f-1ife. Further di scussi on on pro-drugs may be
found in St efheinvedtion)alscdomiplises deffratich ¢ogfpoundP(us@alipebiledepio-&agLyaf, 1985, pp.

112- 176, and %ggn Phel? of the

phar macol ogr c%@ac# y'gé%’vegn s°ﬁg(c§c?or cfﬁnngg? el@ﬁeﬂggﬂjg@gﬁr’?rﬁgﬁ wil |
gener al | y5be qsa%un’a@twe@r GogrPeRdsagcatding wy"umtmyl’gq;ﬁrgzm t hereof, as
descri bed heﬁmlr}e(bmt altvhy) pﬂawafqmeuty at deltatga eeprbratharcthaé camboatidshas e

addi ti on sal Eﬁ&gg gpegd&g | t hereof, the
taut omeric ?’g’ﬁ’ﬂn@% ere nd t‘ﬁgg XI aaP%l)lrléﬁsﬁﬁ ééfeﬁg;jgsr"%v an acid
group whi ch femneurdhas chemmicabor Riysicalpronerties that make iveiminisiEtion difh alhorti od aci d
groups are gineffipentofFot éxampley theiteired aPRInd mdydre @nly pobdy soluble, Gadaype, phenyl ,
benzyl  0hy ONGooRl; thidBorted! ¥ MO mUERMRBithelium, or it may have an undesirably short

plasma half-life, Further discussion on pro-drugs may be found in Stella, V. J. et al,

“Prodrugs”, Drug Delivery Systems, 1985, pp. 112-176, and Drugs, 1985, 29, pp. 455-

473,

25  Pro-drugs forms of the pharmacologically-active compounds according to the
invention will generally be compounds according to Formula (I) or any subgroup
thereof, as described hereinabove, the pharmaceutically acceptable acid or base
addition salts thereof, the stereochemically isomeric forms thereof, the tautomeric
forms thereof and the N-oxide forms thereof, having an acid group which is esterified

30 oramidated. Included in such esterified acid groups are groups of the formula —
COOR’, where R* is a C;salkyl, phenyl, benzyl or one of the following groups :

<
i NS,



-CH20 'j Y \_1 WD 20051075428 PCTI EP2005/ 050375 -20 Am dated groups incl ude
groups of the fornula - CONR R, wherein R' is H, C oal kyl, phenyl or
benzyl and Rz is -ORB, G {, al kyl, phenyl or benzyl. Conpounds according to
the invention having an am no group nmay be derivatised 5 with a ketone or an
al dehyde suwb 2as/0fsegal dehyde to forma Manni ch base. Thica/Eme@®s0003 |

hydrol yze with first order kinetics in aqueous solution. The conpounds
according to the invention have surprisingly been shown to be suitable for
the treatnent of nycobacterial diseases, particularly those di seases caused
10 by pat hogeni ¢ nycobacteria, includi¥#y drug resistant and nulti drug

resi stant W@\ﬁﬂ@%d%&d@sm@ld@@gr@ﬁpsw&@b&ﬁilﬁumw&b&b@l?ﬁ'ﬁ}{rl\]/l bovis, M
avi um riam ntion thus also rel ates
to conpounds bﬁgﬂg}:gﬁ?%r ad‘r any S%B‘Srogﬁﬁ‘sﬁﬁé"“e@?‘ (?dESCI‘I bed

her ei nabove, as defi ned herelnabove t he pharnaceutlcally acceptable acid
or base addi Compoumad moﬁing&@mé invérdtion bﬁuﬁgt@raﬁmﬁ'@mﬁaéylbé deiodtieéd ¢ forns

t her eof ghe ttﬁ\u% ggerdr%n h”%e Qg @e(ﬁy(?er}el}lé ngnm{h%raErB .[thlhsereof for use

as a medi 2i n& PRI ER SO re composition conprising a
phar maceut i ch&PWb@@éﬂmW@' ﬁr@@rdcrbnetaﬁal aqgepuyzolytips. | ngr edi ent, a
therapeutically effective anmount of a corrpound 20 according to the

i nventi on. TIT‘Ee g‘?c rrsgq¥’0r a(f%)ontﬂ?r fg%@eﬁ%w@? for nmul ated into

various phar rrace appropriate
conposi t i onssuitable éorrﬂwreamet Qfé'evcaqucteeéniﬁwp% pgﬁgﬂqwmwlsemﬂ @Yyed- f or
system cabl ybppithopesit mycdbgctelﬁa,lgﬁludfﬁgdmge@&taat dndenyh arugeetubi cal conpositions

of this i nves, AP, onpound,
optionally in é’g&f"abn L{ﬁ%é}gx‘?or mMgér %iv [ veMl (ﬁ\glr"ngg is_conmbined in
intimate adnieEMEEs WM 'éfzm'aﬁar%erém %ﬁw QE%%&’&BP&%MPP@“S ofihi ch
carrier may Fekmlal)wrdsy subgroed theredf, dsakesusibediepdntiovegasalefindde f or m of

preparation feshingle bfpratdiibaishly 1ewg§,ebas@mfdma&% , RONPOSI ti ons
are desirable In unlta swt artic for

adri ni ot 13t i EIFFe?ﬁha'P{“?“Yo‘F°‘B‘§F°3‘gW€ﬁ‘Eeé‘?°£| qt?ﬂt@ewccfﬂrmsﬁg?e%ﬁa#ﬁpéf in 30
prepari ng t hexidofoposthéreafnfor use aoa aledidioeage form any of the usual

pharmaceutical nedia nay be enpl oyed such as, for exanple water, glycols,
ke in the .case of, or al ons such as

S:J!s;snéng! ggg?ﬁiﬂgnd ‘t’“héfq ?‘af'eé toa @mm%‘rfé’"‘aﬁﬂn%@m%éﬂca@; ae‘g % carriers
such as st ar cidmeg and g aatiss m@aadientna thdrapentically effective amount of a compound

20  according to the invention. The compounds according to the invention may be
formulated into various pharmaceutical forms for administration purposes. As
appropriate compositions there may be cited all compositions usually employed-for
systemically administering drugs. To prepare the pharmaceutical compositions of this
invention, an effective amount of the particular compound, optionally in addition salt

25  form, as the active ingredient is combined in intimate admixture with a
pharmaceutically acceptable carrier, which carrier may take a wide variety of forms
depending on the form of preparation desired for administration. These
pharmaceutical compositions are desirable in unitary dosage form suitable, in
particular, for administration orally or by parenteral injection. For example, in

30 preparing the compositions in oral dosage form, any of the usual pharmaceutical
media may be employed such as, for example, water, glycols, oils, alcohols and the
like in the case of oral liquid preparations such as suspensions, syrups, elixirs,
emulsions and solutions; or solid carriers such as starches, sugars, kaolin, diluents,
lubricants, binders, disintegrating agents and the like in the case of powders, pills,

35 capsules and tablets. Because of their ease in administration, tablets and capsules
represent the most advantageous oral dosage unit forms in which case solid
pharmaceutical carriers are obviously employed. For parenteral compositions, the



| ubricants, binders, disintegrating agents and the like in the case of
powders, pills, 35 capsules and tablets. Because of their ease in

adm nistration, tablets and capsul es represent the nbst advantageous oral
dosage unit forms in which case solid pharnmaceutical carriers are obviously

enpl oyed. FRQp hRfenberal conpositions, the WO 200510754%}%#@?@}})’3@%‘5/ 050375
-21 carrier will usually conprise sterile water, at least I1n large part,

t hough other ingredients, for exanple, to aid solubility, may be included.
I njectabl e solutions, for exanple, may be prepared in which the carrier
conprises saline solution, glucose selldtion or a mxture of saline and

glucose SO ULIfvill i @&ﬁﬁs@&&ﬂ@%&%ﬁg&%l&héﬁu&%ﬁ%ﬂ @ared in which
%

case appropriate liquid carriers,,. suspend|ng agents a e like my be
enpl oyed. Al WBF&%@‘@P@ ‘QG?disﬂl“g’éf’Pw_fnﬁ?’ b?)g’f’lé’g‘?doh@e‘?fo% folutiogs, F‘ﬁte_nded to be
converted, skxanpleymbeboprepansidn whish thegairicr fonrpnisgsrsalpriselution glucdsependi ng on t he

mode of adm ghisidat b Aburk BF ble! s6Rlior QHRASAI lflE'B?n\.é"joH maaigy ef erably

conprise fromO0.05 to 99 %f)y wel ght, pore prefergbly from0.”1 to 70 % by
vei ght of5thBe&'€P¥?ﬂé“WZ‘§?‘éﬁﬁeéﬂR‘° atql&uma@e%rausmngaayg%@gﬁm fhereof, as
descri bed hengbaabployed. Alsd indudedrark séli fBn Srepdtatioys wisiclghre intendedtofpeef er abl y
from30 to 990r9ertéﬁﬁé'hgﬁyboe/¥'o§’éc & D NALARRprdpardtidn¥. acceptable carrier, all

per cent ages bel ng based on the total conposition. 15 The pharnaceuti cal
conposition may additionally contain various other ingredients known in the
art, for exaPppesdingoh the modenf adnsisthatibn, sherphampecutical borhpasitiongrilhgent ,

emul si fyi1pg pRfRbly ODRSSdnY 0,05 BY9% b SeRE %re(;ﬁéfééﬁl?fﬂ%ﬂio.l RI7sgrvative,

fl avouri ng Oé¥j E%é%lrfr&gt. .20 Igdils ﬁ!?e!ﬁ'@iln y asq\éanta eou t&é&&wl ate the
af or ement i on8YWHESHEAGT eIt ?ﬁfg 1o Ph ﬁ‘i“tlpﬂﬁ?agés or ease of
admi ni st r at i bereinabdvesaid, dromi It t9'9BH5 Yolwyaweght, ragre prefeoadblyfzorh 30 tr WP used herein
refers to phygighehbya flasGicRbtRaliicedptablt daldl, @11 Percititdgedbaing KhOSRMARe €ach unit

. . . 4
containing a rgdet e ned quantity of active ingredient calculated 25 to
produce the FYRRPSYRYr apeutic effect in association with the required
phar macedfi cal carrier. Exanples of such unit dosage forns are tablets

(i PC luding  FEOFHRENREuticAToRPosi AR INRly BditiGRANS tdrfin vaiohd &hgrﬂﬁ%ﬂéiﬁd’n(tj@ aﬁ kelt S 3
LTS, SUPPBaAN IS, o Ueipheplssal MRl floctiRERalge 2nC e 11l
accor di ng t oePpeifyineagemt Hecosiyregulaing eganh serfactagt preservative, flavouring or
colorant.
20
It is especially advantageous to formulate the aforementioned pharmaceutical
compositions in unit dosage form for ease of administration and uniformity ‘of dosage.
Unit dosage form as used herein refers to physically discrete units suitable as unitary
dosages, each unit containing a predetermined quantity of active ingredient calculated
25  to produce the desired therapeutic effect in association with the required
pharmaceutical carrier. Examples of such unit dosage forms are tablets (including
scored or coated tablets), capsules, pills, powder packets, wafers, suppositories,
injectable solutions or suspensions and the like, and segregated multiples thereof.
The daily dosage of the compound according to the invention will, of course, vary
30  with the compound employed, the mode of administration, the treatment desired and
the mycobacterial disease indicated. However, in general, satisfactory results will be
obtained when the compound according to the invention is administered at a daily
dosage not exceeding 1gram, e.g. in the range from 10 to 50 mg/kg body weight.

35  Further, the present invention also relates to the use of a compound of Formula (I) or
any subgroup thereof, as described hereinabove, the pharmaceutically acceptable acid
or base addition salts thereof, the stereochemically isomeric forms thereof, the
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30 with the conpound enpl oyed, the node of adm nistration, the treatnent
desired and the nycobacterial disease indicated. However, in general,
satisfactory results will be obtained when the conpound according to the
invention is admnistered at a daily dosage not exceeding | gram e.g. in
the range f{@mdfd7£8350 no/ kg body weight. 35 Further, theyps8eaRhs75nvention
also relates to the use of a conpound of Fornmula (I) or any subgroup

t hereof , as descri bed berei nabove, the pharnaceutically acceptable acid or
base addition salts thereof, the stereochemcally isoneric forns thereof,
the WO 21105/ 075428 PCT/ EP2005/ 050375 -22-22 tautoneric forns thereof and the

N Oxi de_ T Or My iRHE R BikradPhrld (RENBRMe Rimd Mereof AU AMB ALY BfifE phar maceut | cal
conpositions thereqof fo ufacture o | capent for t he prevention
or the treat egtiongg E’dﬁ‘&‘feBP?agWW§‘8%’§éEm0§f%%dPﬂ’i“% i?n anot her
aspect, the irrwdxemnermforp:hem\'damna)rmetuhmmemfofwerzhacw@pldlsmes, ent suffering
from, or risk of, a nycobacterlal di sease, which conprises adm ni stering
to the patle t a therapey caIIy effective anount o ound or

phar maceuti c% 8&%&%‘9 otrhfi}nﬁamf’{ip? ﬁ%WE‘H?‘I?fa ARE Y ompounds of
the present isuieeing from , wast risk of) a ycontiiial dideass, twhiabreemprisesredministsting r

anti mycobact gf ﬂh@batféﬂt%hé-apeﬁﬁ@all?feﬁécﬁve éxﬁlﬁm%f%%%ﬁbodnﬁ\bﬁﬁﬁa!rﬁ&e@tﬁcﬁp relates to a
conbi nati on of &ﬁ@ a co 83 fornu a (1) or any subgroup thereof, as
descri bed heF¥PPAIEYaCO t? NGRS nore 15 other antimycobacteri al
agents. The present invention also relates to a conbination of (a) a

conpound jof fr@é Mp%uﬁds)ofﬂ@rpr@a« invetoh HHap alsb B8 &Ribined withORE bi M6 her ei nabove,

and (b) one o rrycobacterl al agents for use as a nedicine.
20 A phar mac@B]ﬁ Py%%’%et%réail corrprl sing a pharmaceutically acceptable

carrier and, as active ingr edl ent, a therapeutically effective anount of

(a) a cormourmereforef 9 Preként n{vbﬁuoﬁ&ls@fb}ﬁt&u@ﬂéﬁhﬂindubﬁbﬁ@facd@odﬁﬁﬁﬂ bed

her ei nabove, and ) one. L act agent s is also
conprised by ?%8133‘385%“ uQ% %?S%Q%s ﬁe%hefe er "M/ k#’a?a(fngr?a agents which

may be cdﬁbl ﬁ@@%ﬂﬁﬁ@ﬁ@e%ﬁﬁéﬁnds of fornula (1) or any subgroup thereof,
as described herei nabove are for exanple rifanpicin (=rifanpin);

| soni azi d;  P5ag ARG oRIL BRI SURbRAN % o ARSI A 1 aTDUC O

streptonycin cylI ¢ aci
or a.ny subgroup thereof, as described heremabove and (b) one or more other

antimycobacterial agents for use as a medicine.

20
A pharmaceutical composition comprising a pharmaceutically acceptable carrier and,
as active ingredient, a therapeutically effective amount of (a) a compound of formula
(I) or any subgroup thereof, as described hereinabove, and (b) one or more other
antimycobacterial agents is also comprised by the present invention.

25

The other Mycobacterial agents which may be combined with the compounds of
formula (I) or any subgroup thereof, as described hereinabove, are for example
rifampicin (=rifampin); isoniazid; pyrazinamide; amikacin; ethionamide;
moxifloxacin; ethambutol; streptomycin; para-aminosalicylic acid; cycloserine;

30 capreomycin; kanamycin; thioacetazone; PA-824; quinolones/fluoroquinolones such
as for example ofloxacin, ciprofloxacin, sparfloxacin; macrolides such as for example
clarithromycin, clofazimine, amoxycillin with clavulanic acid; rifamycins; rifabutin;
rifapentine.

35  Preferably, the present compounds of formula (T) or any subgroup thereof, as
described hereinabove, are combined with rifapentin and moxifloxacin.



30 capreomnyci n; kanamycin; thioacetazone; PA-824;

qui nol ones/ f 1l uor oqui nol ones such as for exanple ofl oxacin, ciprofloxacin,
sparfl oxacin; nmacrolides such as for exanple clarithromycin, clofazimnm ne,
amoxycillin with clavulanic acid; rifanmycins; rifabutin; rifapentine. 35
Pref er abl y,wbhBgsprasent conpounds of formula (I) or anyp%qﬂgﬁagmmgh@reof as
descri bed herei nabove, are conbined with rifapentin and noxifloxacin. WO
2005/ 075325 PCT/ EP2005/ 050375 -23 GENERAL PREPARATI ON The conpounds
according to the invention can generally be prepared by a succession 5 of
steps, each of which is known to the s23-| ed person. Conpounds of fornmula
(1) can be prepared by reacting an internediate of formula (I1) wth an

such as for exampl e n-buiyl 1 SPNERRLPRERRRATIOR G TN Re precence of o
sui tabl e solvent, 10 such as for exanple tetrahydrofuran, and optionally in

the presence 1 cén Uh&s%@éo?d.@gat%%e 1n§édﬁ$h % 5 I?W%bﬁ'ed bya successwn

2,2,6,6-tetra thyI , 2 di i sopropyl am ne or
trinmet hyl th)? %‘ﬁﬁ? C@ RZ4 1.~~ tCH2 + (CHZr"RS Y21

NR /-CH2 R3 N CH2~ \25 NHIIT) (III) (I) 15 I n the above reaction, the
obt ai ned congRHReunAS of fofHlIA @) ¢an)be pRParBEDLY r%wnag @tlintcAfgliate bf foﬂﬁﬁ@ggar y

urified according.to for
exanpl o, ext vl an-Refge LR et OB B b i °
chr omat ogr ap/ayfor pramplesebutylditienyrechidignd inghemresengeof agwipbleaplventes out, it can
be isol atigd lRichfak F&@ﬁrﬁﬂé&eh‘ah%ﬂ%ﬁfrw &Qtopﬁbr)&ﬂt“}?( ﬂﬁdn@éloﬁhasﬂlt&% tasdjsed by the

addi tion of an. a g é§2§% ﬂgm%#gpl ﬁﬁﬁﬁfﬁgp aﬁgfer;nd

acetonitrile’ *Such
conbi nat i ons de#cppaﬂam@elovmeﬁxylemw@pdmmel y, the reaction nixture can also
be evaporated to dryness, geol | oned by purification of the Bsi due by

chromat ography (e.g. reveyse phase HPLC, flash chronmat ogrgphy and the like).
The reaction m xture al so be purified by chromatog y W thout
previously 25 .evaporat K t he solvent4 The coppound of t™e#Aula (1) can al so
be isol ated Wy% e ﬂziystalkjsation in
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)
orgtlon 0 he s vent fo drDYRY
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15  Inthe above reaction, the obtained compound of formula (I) can be isolated, and, if
necessary, purified according to methodologies generally known in the art such as, for
example, extraction, crystallization, distillation, trituration and chromatography.

In case the compound of formula (T) crystallizes out, it can be isolated by filtration.
Otherwise, crystallization can be caused by the addition of an appropriate solvent,

20  such as for example water; acetonitrile; an alcohol, such as for example methanol,
ethanol; and combinations of said solvents. Alternatively, the reaction mixture can
also be evaporatcd to dryness, followed by purification of the residue by
chromatography (e.g. reverse phase HPLC, flash chromatography and the like). The
reaction mixture can also be purified by chromatography without previously

25  evaporating the solvent. The compound of formula (I) can also be isolated by
evaporation of the solvent followed by recrystallisation in an appropriate solvent, such
as for example water; acetonitrile; an alcohol, such as for example methanol; and
combinations of said solvents.



as for exanple water; acetonitrile; an al cohol, such as for exanple

met hanol ; and conbi nations of said solvents. WO 2005/ 075428

PCT/ EP2005/ 050375 -24 The person skilled in the an will recogni se which
met hod shoul d be used, which solvent is the nost appropriate to use or it

bel ongs to {weuwhhiAgsLyperimentation to find the nost suif@Rk®odsRIBE1 ON
nmet hod. 5 The conpounds of fornula (I) nmay further be prepared by converting

conpounds of formula (1) into each other according to art-known group
transformation reactions. The conpounds of formula (1) may be converted to
the corresponding N-oxide forms followng art-known procedures for

converti ng a AbPiineiia HRAANA Rkl S HidE sfld Wika Skl - oxi dat i on

reaction may be carried reacting the startlng terial of
formula (1) vﬁO{Vﬁ“‘dﬁﬂ’aﬂﬁﬁt&ﬁP’Pa'ﬂaée @r"@%\?ﬁ E%&ngﬁ ROPHRA PPPELRR ﬁa@Er opriate
I norgani c pertb«mdesultabhpmlzmenniembdexarrpl e, hydrogen per oxi de al kali met al

or earth alkaline metal peroxides, sodi um per oxi de, potassium

per oxi de; ap priate anlc ero de [ rise erox ci ds such as,
Por Cexanpl 5 "heitomRuas GBS BRoLEoE b Belrehal o forpus of
bcnzenecar bopemoka({Irintciach otbergccoﬁmwtb @mkbemgnmmfomg@nmﬁqnsac id,

per oxoal kanoi ¢ acids, e.qg. peroxoacetic aci d, alkylhydroperoxides e.g.

t.butyl hydr er oxi d vents for ter | ower
al cohol s, "e. Qm%cg’tnﬂ%l gﬁ f?“‘&“?%@ rpqy %831?"08%31’05 O&dﬁ ket ones,
e.g. 2- but andn&ommgmmmdcedmﬂﬁoomvma trizalgnt nigiogen wieoitsaY- wad@ and

mxtures of Sfgh %M%mdﬁuon%@acmmgugbdsrawbe‘&fﬁwloatt(ylf)eaeﬁhgfhelsﬁnﬁt rag: esents
enL s e.

hal b
ot eyl -y ERR BRI iR e S of ‘H°‘tga”ﬁ‘ép‘E@’8‘i”e PEORES S abi o
cat al yst, suchorganiq paroxidea arnprispdoremagply, hydrogen gerexisiecalkali metpkor easthch as f or
exa{rplbfa dlb metdmalied Mekl Riox@ies, @lgC JdRim peoxide, pazsbiaﬁqiemame apphoptiste | i ke, and a
Sul tapl e ase I S Sl um

car bonat e. dr% ng‘ﬁdfgg‘w%ﬁ%m‘%??%?g%?hn% °re e@e%f’ézgh&%ggcan al so be
conver t ed!d nte¥ois acid gpfpie pstgpted b«rﬂmee?ﬂquymm@a%ﬁmi chlepbergeppcatboret hyl | by
reaction w t hpefakoickiGil dperdxoalRihoichueidg)les patesdacitic ac:&,lﬂliy&ighfbperailaésysg such as
for exanpl e RY(EPRé perfxidd! uRi€softhd R for exathipll, Rted, WweF HRBRAL 0! uene.

ethanol and the like, hydrocarbons, e.g. toluene, ketones, e.g. 2-butanone, halogenated
hydrocarbons, e.g. dichloromethane, and mixtures of such solvents.

20
Compounds of formula (I) wherein R’ represents halo, can be converted into a
compound of formula (T) wherein R’ represents Het, e.g. pyridyl, by reaction with

Het—-—B\
, in the presence of a suitable catalyst, such as for example Pd(PPhs)4, a
suitable solvent, such as for example dimethylether or an alcohol, e.g. methanol and
25  the like, and a suitable base, such as for example disodium carbonate or dipotassium
carbonate.

Compounds of formula (I) wherein R' represents halo, can also be converted into a
compound of formula (I) wherein R’ represents methyl, by reaction with Sn(CH,), in

30 the presence of a suitable catalyst, such as for example Pd(PPhs)s, a suitable solvent,
such as for example toluene.

Some of the compounds of formula (I) and some of the intermediates in the present
invention may consist of a mixture of stereochemically isomeric forms. Pure

35  stereochemically isomeric forms of said compounds and said intermediates can be
obtained by the application of art-known procedures. For example, diastereoisomers
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Some of the conpounds of formula (1) and sone of the internediates in the
present invention may consist of a mxture of stereochem cally isoneric
forms. Pure 35 stereochemcally isoneric forms of said conpounds and said
i nternedi ates can be obtained by the application of art-known procedures.
For exanpl ewody@abaheoi somers WO 2005/ 075428 PCT/ EP2005/43803460s/0568% can be
separ ated by physical nethods such as selective crystallization or

chromat ographi ¢ techni ques, e.g. counter current distribution, liquid
chromat ography and the |ike nmethods. Enantioners can be obtained from
racem c mxtures by first converting-Xaid racemc mxtures with suitable
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starting mat gidcalcorystlliRdticiest chidafatolaghit &Eﬁﬁ?ﬁﬁﬁ]'e%@liwﬁ@&ﬁ&h&@é’aﬁc ur .

st er eospeci f!mglgir_ﬁl)lg/ﬁ Agﬁ: g%_t ergg%]f ve nner.. o Sm?{%’ﬁ%nﬁ% the] enanti omeric
forms of the (fBfdhogs: ang Bnglly capyering $41d sqparate RERE S Bvol ves 1 quid
chr omat ogr apésmpoimds et thesatrespording enehtiombns o Rere sigreagheyiqadly isgmericc hi r al
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preparations, the reactiaon roducts may, be i.sal ated .from.t he reaction

e umand. - taerobgak SRR BaAaHGE hals Hro R B BRI T E00C) 00 e
gener al | y kntsagtionfoacwrestenepseagifisallys, f or exanpl e, extraction, crystallization,
distillation, trituration and chromat ography. Sone of the internedi ates and

starting matgri ' ] 0 rCl y avail abl e or
oy be o op b ot P SFLefolTRR WA Rarbiteli i or IR ‘ﬁ%

| nt er neditat eforpyla {Iyand iptempadiages jyalves bauid rhromateeraphy;ip partipwarlagided i n posi ti on
2 of the gquéchiahitogaphy nsing 8 chisl sutionsy ehe. equal to | and position 4 of the

quinoline ring is wunsubstituted, said intermedi ates being represented by
formula (11-a), can be prepared by reacting an internediate of fornula (1V)

with phenyl o¥yaje R rferstaqd figpinheabayrar thyrfollowing preparations, the reaction

products may be isolated from the reaction medium and, if necessary, further purified
20  according to methodologies generally known in the art such as, for example,
extraction, crystallization, distillation, trituration and chromatography.

Some of the intermediates and starting materials are known compounds and may be
commercially available or may be prepared according to art-known procedures.

25
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Intermediates of formula (I) wherein the —©H2 radical is placed in position 2
of the quinoline ring, s is an integer equal to 1 and position 4 of the quinoline ring is
unsubstituted, said intermediates being represented by formula (II-a), can be prepared
by reacting an intermediate of formula (IV) with phenyloxybenzene in the presence of
30  ethyl acetate.



30 ethyl acetate. WD 2005/ 075428 PCT/ EP2005/ 050375 -26 OH (R) R7 R2 (R)0 7

1

z ~\ \~j (RSk (CGa) (IV) Internediates of forrmula (1V) wherein R2
represent hydrogen, said internediates being represented by fornu
can be prepared by reacting an 5 internediate of formula (V) with an

i nt er medi atywgoQhosfoNygul @ (VI) in the presence of a suit gh@&PR@sRs03
~

for exanple sodium hydroxide. OH (R~) (RB)r (Rr) + [~ ~1

(1V-a) 8)r (I HA Internediates of formula (11) wherein the --EH2 radical is

placed in position 2 10 of the quinoline ring and s is 0, said
i nternedi ates being represented by fordéula (11-b), can be prepare
reacting an internaﬁia6 of formula (VIl) whex'gin W_represents a

| eavi ng grough, such or exanple halo, e.g. chgﬁéﬁvg t he Iitgﬁe),é

iMeHmmaueﬁ\{n\Jﬁ(VHl) ) N|sui t abl e
group, such as| o ek npl e hal e, g. cChioro, ,ﬁyﬁe,
presence of Zn, i hyl silane, 1|,2-dibro thanelE@iLPd

and a suitable sol vefit suchjla 7l for exanpl e tetrahydrof uran.
[~ 1 (V1) (VII1) b) WD 2005/ 075428uR{CT/ EP2005/ 05037

N+ WL/

ﬁherein W2 repre

I nt er nedi at es of for%yia (VIl) wherein W represents chloro, said
i nter medi at es bei ng

10
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Intermediates of formula (IV) wherein R? and R” represent hydrogen, said
intermediates being represented by formula (IV-a), can be prepared by reacting an
intermediate of formula (V) with an intermediate of formula (VT) in the presence of a

suitable base, such as for example sodium hydroxide.
OH

(R‘)\ 1 R®), (R'),,\ B
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Intermediates of formula (IT) wherein the —tH; radical is placed in position 2
of the quinoline ring and s is 0, said intermediates being represented by formula (II-b),
can be prepared by reacting an intermediate of formula (VII) wherein W represents a
suitable leaving group, such as for example halo, e.g. chloro and the like, with an

. intermediate of formula (VIII) wherein W, represents a suitable leaving group, such

as for example halo, e.g. chloro, bromo and the like, in the presence of Zn,
chlorotrimethylsilane, 1,2-dibromoethane and Pd(PPh;)4 and a suitable solvent such as

for example tetrahydrofuran.
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represented by formula (VIl-a), can be prepared by react| ng an internedi ate
of formula (I X) Wth POC13. (R)PR7T R2 (R)P 7 2 'V POCI3 R N-p\ HN
C (IX) (VII-a) 5 Internmediates of formula (1X) can be prepared by reacting
an internediate of formula (X) with 4-nethyl benzenesul fonyl chloride in the
presence ofwg,&idlotak] e sol vent, such as for exanple WEtPW}@Q@DEEH_gWI de, and
a suitable base, such as for exarrpl e dipotassiumcarbonate. (R RT R 2
(RPN R7 RR 4-nmethyl benzenesul fonyl chloride ~ X - INN' Nk 0 (IX) (X
10 Intermediates of fornmula (X) can be prepared by reacting an internedi ate
of formula (XI) with a suitable oxidi2ZZing agent, such as for exanple 3-

e Tor oxaniabas %rﬁene‘ﬁlamé’waér&n \ é Oéabda‘”oxl%msg’ﬁﬁg' KR ans
NN O (X|)fe?fX§eﬂ )50 bt P y Aeqc %%@F’é‘? teofi s 0, said

I nt er medi at e@nbuﬂad@ﬁ)wapf?@@ent ed by fornmula (Il-c), can be prepared by
reacting an (R, errredl ate of for ‘!2131 ()Al) with Et3SiHin the presence of a

sui tabl e aci d, hR REor exarrpl rif IRuongacet ic acid, and a suitable
sol vent, such a e/ rrpl thyI ARG i de. WO 2005/ 075428

PCT/ EP2005/ 0503#%5 P

N

Cl

(IX) (Vil-a)
5 Intermediates of formula (IX) can be prepared by reacting an intermediate of formula
(X) with 4-methylbenzenesulfonyl chloride in the presence of a suitable solvent, such
as for example methylene chloride, and a suitable base, such as for example

dipotassium carbonate.
(R‘),, R),
R7
4-methyibenzenesulfonyt chlonde \
+ /
(1X)
X)

10  Intermediates of formula (X) can be prepared by reacting an intermediate of formula
(XI) with a suitable oxidizing agent, such as for example 3-
chlorobenzenecarboperoxoic acid, in the presence of a suitable solvent, such as for
example methylene chloride.

1

R
M\\@jR oxidation I\\ Ri,\\sz
DRy s 0
N 2
&
() (X)

15  Intermediates of formula (II) wherein s is 0, said intermediates being represented by
formula (II-c), can be prepared by reacting an intermediate of formula (XII) with
Et3SiH in the presence of a suitable acid, such as for example trifluoroacetic acid, and
a suitable solvent, such as for example methylene chloride.



6 (y6)r (g0r (R)p Rr RR (Rl))p R7T R2 |-~ \\"~1 Et3SIH\\ 1~/, /| OHI / NJ
(X11) (Ilc) Intermediates of formula ()(l11) can be prepared by reacting an
internediate of formula (XI11) wherein WB represents a suitable |eaving
group, such as for exanple halo, e.g. chloro or bronb and the like, with an
i nt er medi atwoabodoosaeil a (XIV) in the presence 5 of a suir@EbERIGoa@s Ng
agent, such as for exanple n-butyl lithium secBuLi, and in the presence of
a suitable solvent, such as for exanple tetrahydrofuran, and optionally in
the presence of a suitable base, such as for exanple

2,2,6,6-tetranet hyl pi peridine, NHCHZ2CH3)2, N, N—d| i sopropyl am ne or

tri met hyl et hyl enedi am ne. p;};‘)‘s()ry 6)r (R)p R RZ ciR%®)r (R)p R7 R/ I N

WB + / --~ | [/ NJOH 0 ( 1) (wg (Xlv) 10 Int diates of forrmula (X 1I)
positigm 8 of the iMine ring, R2 is placed

I/

in position 2, 7|§ n positio 4a7n9? i glplaced in position 6 of
the quinoline ri \s ™d i At er i'fétes Nepr&sented by formula (XI1-a),
can be prepare re an inter i e ormula (XV) with an

i nternedi ate of ormiil a ( in the préseMe of a suitable coupling agent,
such as for exanple n 15 butyl lithium secBuLi, and in the presence of a

sui tabl e solvent, sfth as for exanple t et rahydrofuran, and optionally in
the presence of a suitable base, such as"For exanpl e
2, 2,6, 6-t et r aneinbdidtpd efdomuhia(X]I) did(belidphi2ChiB e ctingy ahlirdériredipte of foraata ne  or
trimet hyl et hyk@h Gakef W ereptdEnk AmitaBit ke g Blolp FRAPRTHRRFR hato 2. R~ ( S) 1 R7

chloro or bromo and the like, with an intermediate of formula (XIV) in the presence

5 ofasuitable coupling agent, such as for example n-butyl lithium, secBulLi, and in the

presence of a suitable solvent, such as for example tetrahydrofuran, and optionally in

the presence of a suitable base, such as for example 2,2,6,6-tetramethylpiperidine,

NH{(CH,CH»CH3),, N,N-diisopropylamine or trimethylethylenediamine.

R7

/(R"),
(R1>p R7 R2 | VA
- Z
S5 — O
Z N// OH

(X1t ”
V) (xar)

10  Intermediates of formula (XII) wherein radical is placed in position 8 of the quinoline
ring, R? is placed in position 2, R” is placed in position 4 and R’ is placed in position
6 of the quinoline ring, said intermediates being represented by formula (XII-a), can
be prepared by reacting an intermediate of formula (XV) with an intermediate of
formula (XTV) in the presence of a suitable coupling agent, such as for example n-

15  butyl lithium, secBuLi, and in the presence of a suitable solvent, such as for example
tetrahydrofuran, and optionally in the presence of a suitable base, such as for example
2,2,6,6-tetramethylpiperidine, NH(CH,CH2CH3),, N,N-diisopropylamine or
trimethylethylenediamine.

R’ )p




11 RNV I R NRz/ z NR (XV) 0 (R OH((XIV) (XI'la) Intermedi ates of
formula (I111) are conpounds that are either commercially available or may
be prepared according to conventional reaction procedures generally known in
the art. For exanple, internediate compounds of Formula (I11) wherein q is
equal to 5 W 8@ldsshft er medi at es bei ng represented by fadigmodslosdzra) . can
be prepared according to the followi ng reaction schene (1): Scheme | O (a)
(b)) * RBR3C - R3~5 R5 (lIlla) 10 Reaction schene (1) conprises step
(a) in which an appropriately R3 is reacted by Friedel-Craft reaction with
an appropriate acylchloride such as 33l or opropi ony] chloride or

4-chl orobutyryl chlorde, in the pr¢sence of a suitabl 3 Lew s acid, such as
AMC13, Fed 3i_,SnCl 4, |Ti C14 or ZnC 2/ and a suitable redgtion-inert solvent,

such as et RykerfXeffRgri de or
conveniently be 15 owt
t enper at ure and et My

-NR4R5) is introduced by reacting . the internediate
step (a) with an apgpnopriate am n&. I nter medi‘Bie
be prepared by reacting an inter iate of 2fp fdrmula (XVI) and an
internmediate of fornmula (XVII) f or mal deh{xdg~i n t {xe-a) presence of a

Su D1 ) g Bl R RS S S A 1
N R5 may be prepared according to conventional reaction procedures generally known in
the art. For example, intermediate compounds of Formula (IIT) wherein q is equal to
5 1, said intermediates being represented by formula (IIT-a), can be prepared according
to the following reaction scheme (1):

Scheme 1
0] o 0]
(a) () R
R+ Cl/\/U\CI —_— Ra/u\/\c| —_— Ra)l\/\ g

5

=2

(Il-a)

10  Reaction scheme (1) comprises step (a) in which an appropriately R? is reacted by
Friedel-Craft reaction with an appropriate acylchloride such as 3-chloropropionyl
chloride or 4-chlorobutyryl chloride, in the presence of a suitable Lewis acid, such as
AICls, FeCls, SnCls, TiCls or ZnCl, and a suitable reaction-inert solvent, such as

. methylene chloride or ethylene dichloride. The reaction may conveniently be carried

IS  outat a temperature ranging between room temperature and reflux temperature. Ina
next step (b) an amino group (e.g. -NR*R’) is introduced by reacting the intermediate
compound obtained in step (a) with an appropriate amine.

Intermediates of formula (ITI) can also be prepared by reacting an intermediate of
20 formula (XVI) and an intermediate of formula (XVII) with formaldehyde in the
presence of a suitable solvent, such as for example an alcohol, e.g. ethanol, and a

suitable acid, e.g. HCI.
R4
y N
R
R3 . N’\ + HC(ED)  — (CHafy RS
\"/ H/ . R3
o)

Vi) vl )



0O (XVI) (XVvil) (I1l) WO 2005/075428 PCT/ EP2005/ 050375 -30 It is evident
that in the foregoing and in the follow ng reactions, the reaction products
may be isolated fromthe reaction nmediumand, if necessary, further purified
according to nethodol ogi es generally known in the art, such as extraction,
crystal | i zatvoenosansk2ghr omat ogr aphy. It is further evi dentcivibmbosrosaes i on
products that 5 exist in nore than one enantioneric form nmay be isolated
fromtheir mxture by known techniques, in particular preparative

chromat ogr aphy, such as preparative HPLC. Typically, conpounds of Formula
(1) may be separated into their isomer’® forns. 10 The fol | owi ng exanpl es
il lustrate tindseuideaethit in thedortgoiiy anﬁﬁthufollbwinggeabﬁdﬁsltﬁdreh&tbh@wducts

EXPERI MENTAL caI
configurati OHFQEQ %@%&cﬁﬁ%ﬁaﬁgn@%?ﬁon at o %?ﬂeﬁgr ein was not
exper i ment al PSPORinEd? meRedolofier aeppally kmaue i haat suher BHEXREM, cal | y i someric
form whi ch wessthllization nmﬁmaxmaﬂogr@hﬁehngoameedwamttbét;mdn phductstaatond as " B,
A hout 41 etk RLRAGRe LAk e bELERRERENGRl £RRI G i on

DI gUOUS

However, sai isoneric forns” can be unanj characterized
by a person tP‘i%‘&‘qP?F’ {orparticplar PreRaratiye chromuRERRRY W BTRISRATALNE as, f or
exanpl e, X-r #PLLO Tepitdlly actripounds dfiBormglal(B tmay he saphtfated ints thetrsomebed | n det ai |
bel ow. For seigmsof the final conpounds, stereochemical configurations are
indicated in the structures. These configurations are relative
configurations indicating that the groups concerned are |located in the sane
or opposilfe phafedowihg exenples|ibustrite the presentinveritian evithoyp beisg timitpd thereto. 25 :
Hereinafter, "DIPE" is defined as diisopropyl ether, "UHF is defined as
tetrahydrof urane, "HOAc" is define t] cid, "EtOAc" is defined as
et hyl acetate. 30 A. Preparati orﬁ’gﬁw‘éﬁeﬂ i ate conmpounds Exanple Al
Preparation of internediate I and ox Br \ \ \

Of some compounds the absolute stereochemical configuration of the stercogenic

15  carbon atom(s) therein was not experimentally determined. In those cases the
stereochemically isomeric form which was first isolated is designated as “A” and the
second as “B”, without further reference to the actual stereochemical configuration.
However, said “A” and “B” isomeric forms can be unambiguously characterized by a
person skilled in the art, using art-known methods such as, for example, X-ray

20  diffraction. The isolation method is described in detail below.

For some of the final compounds, stereochemical configurations are indicated in the
structures. These configurations are relative configurations indicating that the groups
concerned are located in the same or opposxte plane of the molecule

\ \ = same plane; \ "a,,,/ = opposite plane

25 )
Hereinafter, “DIPE” is defined as diisopropy] ether, “THF” is defined as
tetrahydrofurane, “HOAC” is defined as acetic acid, “EtOAc” is defined as
ethylacetate.

30
A. Preparation of the intermediate compounds
Example Al

Preparation of intermediate 1 and



N WD 20051075428 PCT/ EP2005/ 050375 -31 0 OH internediate 2 Br N A mxture
of 5-brono-I1-indole-2,3-dione (0.221 noll in NaOH 3N (500 mM) was stirred
at 80C for 30 minutes and then cooled to roomtenperature. 4-Phenyl -

but anone (0.221 nol) was added. The m xture was stirred and refl uxed for 90
m nut es, coRbehsioSssePom tenperature and acidified wth HAGEpRsIksFES. The
5 precipitate was filtered off, washed wth H20 and dried. Yield: 759 (95%
of a mxture of internediate 1 and internediate 2. Exanple A2 Preparation
of internediate 3 B / / A mxture of internediate | and internediate 2
(0.21 mol) in 1,1'-oxybi s[benzene] 1681600 mM) was stirred at NOT for 12
hours. Et OAc was added. The mixture was extPact®d three times with HO 6N,
basified with KZO olid and extracteg with CH2Cl 2. The organic |ayer was
separ at ed, dﬂ"é’a‘e‘i % filtered and the SpTVent was evaporated. The
resi due (36g) was pur| f| ed by col um chr olqaiA silica gel

(eluent: CH2C12/CH3OH 99/1; 15-40 m). The pure fractl were collected and

the 15 sol vent vvas evaporat ed. Yield: I I g (16% of : rrredi ate 3.
Exampl e A3 Pr i :
1- (3-fluorop eny grr\(g{rl\oel?éﬂfg?jj a{()? &Zg} %’Pd@ﬁ 2 i%5 rmaF) and

NH( CH3) 2. HCl stitsd %?53 THDYESARA dien carieship yoornigm m’e?oﬁé’ eWl2hi ) was
stirred and Btﬁanoeé(wemo@\mmd@utnemmebnamu@mdmdrdﬂmmmem)erature The

s evapog at HuicscabiEd tom WRSRA Sdddcflied Al HOS 2kl fﬁ* A oreci pitate
was fil !to e$ edpm%’éﬂ‘f’eﬁa“vﬁﬁieﬁg@ ‘P’?‘F?F& \g{%ﬂﬁ%ﬁﬁ%ﬁﬁﬂ de akqfa p P

&ction was taken
up in K2C03 td8ore dhietepnadiatel sratintenviediateelshed with CH2C12 and dried. Yield:
18.84g (49% of internediate 4. 25 Exanple A4

Example A2
Preparation of intermediate 3 Br / |

s

A mixture of intermediate 1 and intermediate 2 (0.21 mol) in 1,1-oxybis[benzene]

10 (600 ml) was stirred at 300°C for 12 hours. EtOAc was added. The mixture was
extracted three times with HCI 6N, basified with K,COj5 solid and extracted with
CH,CL. The organic layer was separated, dried (MgSQs), filtered and the solvent was
evaporated. The residue (36g) was purified by column chromatography over silica gel
(eluent: CH,CL/CH30H 99/1; 15-40 1um). The pure fractions were collected and the

15  solvent was evaporated. Yield: 11g (16%) of intermediate 3.

Example A3

Preparation of intermediate 4 |
F NS

A mixture of 1-(3-fluorophenyl)ethanone (0.195 mol), formaldehyde (0.235 mol) and
NH(CH;),.HCl (0.235 mol) in ethanol (300ml) and HCI conc. (1ml) was stirred and

20 refluxed overight, then brought to room temperature. The precipitate was filtered,
washed with ethanol and dried. The mother layer was evaporated. The residue was
taken up in diethyl ether. The precipitate was filtered, washed with diethyl ether and
dried. This fraction was taken up in K;CO3 10%. The precipitate was washed with
CH,C}; and dried. Yield: 18.84g (49%) of intermediate 4.

25

Example A4



CVO 2005/ 075428 PCT/ EP2005/ 050375 -32 a. Preparation of internediate 5 B |
\' \ NC1 A mxture of 6-brono-2(/H)-quinolinone (0.089 npb]) in POC13 (55 m)
was stirred at 60C overnight, then at 100C for 3 hours and the sol vent was
evaporated. The residue was taken up in CH2Cl 2i poured out into ice water,

basi fied w o H#PkHsconcentrated, filtered over celite ghgp®3égReHed W th
CH2Cl12. The organic |layer was 5 separated, dried (MgSH4), filtered and the

sol vent was evaporated. Yield: 14.5g of internediate 5 (67%. b.
Preparation of internmediate 6 Bl \ \ / N A mxture of Zn (0.029 nol) and
1, 2-di bronoet hane (0.001 nmol) in THE (8-m) was stirred and refluxed for 10

m nutes, then geokREn bPintARMIdESPEr at u otrinmet hyl silane (0.001 nol)
was added. The mixture was stirred at roo tepperature for 30 mnutes. A
sol ution of brononet hyl benzene (0.025 mol NP NEEC (25 m) was added

dropui s at - S QSR P msh ¥ {066 iRfin POIC (S8 vl 2 hours. A
WEEY S s L s
and ref | uxed rdsaine ﬁraimkansxpmﬁHECng;oulued:loutmto aemteel’mwﬁaltmﬂeNHWr ed out into
le-léCI t ﬁgnl\(/)m()/(;ch %Wﬁ%%vw éehtre Fg((ﬁ:l%&mcg%%tﬁ)bfg?alﬂ ere d SQFSem t \r/]vas
evapor at ed. TTP@”F%S#&EZME?@Q @“%Edélﬁwg‘iﬁﬁnéﬁa%?’%?tﬁ‘ﬁhﬁgﬁ b‘%&‘g‘graphy over
silica gel ( &iteramdiate S¢§T%phexane/ CH2C12 50/ 50 20-45m) . Two fractions were

col | ected ang, phBgirsehERtermifise §Vapor atie second fraction: 2.5
g of internediate 6. 20 Exanple AS a. Pre} ernedi ate 7 OH nBulLi

(1.6 M (0.066 nol) was added dropw se at ture of 6-brono-2-

chi or o- 3- et hy\,guwas,ﬁzze(owg%@amad;bwaﬁaﬁelcé@om% G K, v stirred

3/:13 agggdf grS styye oa%ewoﬁ%ﬁwgsf’%ggnz dipe %’"%ﬁe PeBR or 1 hour, poured out

into H20 at @Blorammetbysilaae (0091 wiol)wagiadikd. Tﬂ'&wuongum girledgtgromas separ at ed,

dried (M1§O4)}empetahlr&fof 90 mirdtd AREIUES oFBRImofRthyéAREE BLE2Y mol)ig THESI due (15 Q)

was crystall I(fSergl) . C)aered dropwise at 5°C for 90 minutes. The mixture was stirred at §°C

for 2 hours. A solution of intermediate 5 (prepared according to A4.a) (0.021 mol) in
THF (75 ml) was added. Pd(PPhj)s (0.0008 mol) was added. The mixture was stirred
and refluxed for 2 hours, then cooled to room temperature, poured out into NH,Cl

15  10% and extracted with EtOAc. The organic layer was washed with H,0, then with
satured NaCl, dried (MgSO,), filtered, and the solvent was evaporated. The residue
(12 g) was purified by column chromatography over silica gel (eluent:
cyclohexane/CH,Cl; 50/50; 20-45um). Two fractions were collected and the solvent

was evaporated. Yield of the second fraction: 2.5 g of intermediate 6.

20
Example AS

a. Preparation of intermediate 7 oH
P
|

nBuLi (1.6 M) (0.066 mo}) was added dropwise at —50°C to a mixture of 6-bromo-2-
chloro-3-ethylquinoline (0.055 mol) in THF (150 ml). The mixture was stirred at —
50°C for 1 hour. A solution of benzaldehyde (0.066 mol) in THF (70 ml) was added

25 at-70°C. The mixture was stirred at ~70°C for 1 hour, poured out into H,O at 0°C
and extracted with EtOAc. The organic layer was separated, dried (MgSO), filtered,
and the solvent was evaporated. The residue (15 g) was crystallized from
DIPE/iPrOH. The precipitate was filtered off and dried. Yield: 7.6 g of intermediate
7 (46%).



Y R

DI PFJi PrOH. The precipitate was filtered off and dried. Yield: 7.6 g of
internmediate 7 (46% . WO 2005/075428 PCT/ EP2005/ 050375 -33- b. Preparation
of internediate 8 NCI A mixture of internediate? (prepared according to
A5.a) (0.021 nol), Et3SiH (0.21 nol) and CF3COCH (0.21 nol) in CH2C 2 (100
m ) was stiwpethsabssepom tenperature for 3 days. H20 wass@gcteohshee7sn xt ur e
was extracted with CH2Cl2. The organic |ayer was separated, washed with
K2CO3 10% dried over nagnesiumsulfate, filtered 5 and the solvent was
evaporated The residue (8 g) was purified by colum chromatography over
silica gel (eluent : cycl ohexane/ AcCEt3395/5 ; 15 40 n. The pure fractions
wer e col | ect gpragachtibh 6f inRk&itte $VaS evapd } S 3 g (64% mp.:
66C). Exanple A6 a. Preparation of intég i N CI C]—I 10 n-Butyl
l'ithium (0.055 nol) was added slowy at =70C t0”a M xtdre of 7-brono-2

chl or o- 3- et h)&lrﬁﬁNﬁJbeﬂfilmmr(e&aQ3?préﬂ2}e)iabd’brdﬂrﬂfto(A]SQ@(m@Z)I ol B6;SIHP(0fd1ow.  The

1 Xt 0. 055
mol) i n THE {@@'ﬁﬁﬁﬁdﬁ‘ (O A) iy CHIER (oot ﬂ’éiﬁ??’e?%r‘@%“f‘&%’q%“ﬁgﬁrg wat er
was added at fr3@aysahlgO t%w%m@%%wé%&"quéﬂ th TR e IbaereagiRe or gani ¢

| ayer was sepgératas depathtddedlashudwith B, CORJ0%S diisd oved thapnesiurh sulfaey 8crednd t he

sol vent S by col um
chr omat o\é\?ap% oé\iéé)?‘;eggvas-g%w;ﬁ?@( %gr&lﬁae&§L%x£gi§ @ﬁi 80/20 ; 15-40m.
The pure fra€¥r PlaﬁgngQveroﬂpllcwléell%dcwhée’@m/%%@ Wes léfdpapalby Yield: 6.1
g of i nt er mephrafrectidng W&¥rolleoted Bidthasoienowas@iaponitedr eld aB.8 g%, | ~~ N SCI A
m xt ure of iH;F _:rdge(gj_ate 9 (prepared according to A6.a) (0.0205 nol), Et3SiH
(0.205 20 If ?n CF3COOH (0.205 nol) in CH2C12 (300 m) was stirred at
m)mterrperat&x—?éﬁl%%? 7 days. H20 was added. The m xture was extracted with
CH2Cl 2. The arRygparation dfaytermedas: Bepar at was R2CC8 10% dried over
magnesi um sul fate, filtered and the s nt_wasievapor ated. The resi due
(7.1 g) was purified by colum chromatography ovel si9ica gel (el uent
cycl ohexane/ AcOEt 95/5 ; 15-40 m). The OH

10 n-Butyl lithium (0.055 mol) was added slowly at —<70°C to a mixture of 7-bromo-2-

chloro-3-ethylquinoline (0.037 mol) in THF (100 ml) under N flow. The mixture
was stirred for 2 hours, then a solution of benzaldehyde (0.055 mol) in THF (55 ml)
was added. The mixture was stirred for 3 hours, water was added at —20°C and the
mixture was extracted with EtOAc. The organic layer was separated, dried over

15 magnesium sulfate, filtered and the solvent was evaporated. The residue (12.2 g) was
purified by column chromatography over silica gel (eluent : cyclohexane/AcOEt
80/20 ; 15-40um).. The pure fractions were collected and the solvent was evaporated.
Yield: 6.1 g of intermediate 9 (56%).

b. Preparation of intermediate 10
N/ Cl

A mixture of intermediate 9 (prepared according to A6.a) (0.0205 mol), Et;SiH (0.205

20 mol) and CF;COOH (0.205 mol) in CH,Cl; (300 ml) was stirred at room temperature
for 7 days. H,O was added. The mixture was extracted with CH;Cl,. The organic
layer was separated, washed with K2CO; 10%, dried over magnesium sulfate, filtered
and the solvent was evaporated. The residue (7.1 g) was purified by column
chromatography over silica gel (eluent : cyclohexane/AcOEt 95/5 ; 15-40 um). The

25  pure fractions were collected and the solvent was evaporated. Yield: 4.8 g of
intermediate 10 (83%).



25 pure fractions were collected and the solvent was evaporated. Yield: 4.8
g of internediate 10 (83% . WD 2001/ 075428 PCT/ EP2005/ 050375 -34- Exanple
A7 a_ Preparation of internediate 11 Br N O OH n-Butyl lithium (0.0090
nol ) was added slowy at -20C to a m xture of 2,2,6,6- tetranethyl piperidine
(0. 0090 nolwoizoosmHE2{ 15 nL) under N2 flow. The m xture wag/EPRtGs051T f or 20
m nutes, then cooled to -70C. A solution of 6-bronop-2-chloro-4 5

phenyl qui noline (0.0060 nol) in THE (40 nL) was added. The m xture was
stirred for 1 hour. A solution of benzal dehyde (0.0090 nol) in THE (15 m)
was added. The nixture was stirred fot*1 hour at -70C then 3 hours at room
t enper at ur e. Exidplevd®d added. The m xture was extracted with Et OAc. The

organi ¢ | ayep pias 8608 iffeRtbdiatei1l €d over magn msul fate, filtered and the
[ | Wg
7

sol vent was evaporated. The residue 10 (3.0 g s purified by colum
chromat ography over silica gel (eluent : cyclghexane/ AcOEt : 9515; 15-40m).
The pure fractions were collected and the ient was evaporated. Yield:
1.8 g of internediate 11 (71 %. b. Prepar internediate 12 | Br C,
N Cl A mxture of internediate 11 (prepar s¢erding to A7.a) (0.0042 nol),
Et3SiH (0.0424 nol) and CF3COOH (0.0424 noll) i'n Cl2 (100 m) was stirred
at room 15 tenperature for 24 hours. ¢ soipdded. The m xture was
extracted with CH2Cl12. The organic | ayér yas separated, washed with K2CO3
10% dried over magnesium sulfate, filteéred and the sol vent was evaporat ed.
The resi due ¢-Bu/l thiuma®.09P9 sibhiwias adddd slowlyrat -EI0PEto anixtype el pbbat e was
fP IC|T tl EL ggog; B %eﬂ'%}getﬁ'ﬁbig&idiné' (@.3690 Qelﬁﬁ_m(?eg%(m mdfa_r N, ?Mlﬁ)e xgﬂgm%ooy 075428

stgred ?or 20 11151x_1utes', theIE g(%?erd% L%QC.O A sE) ugon olt%?broglg-gpc%yo?o -

5  phenylquinoline (0.0060 mol) in THF (40 mL) was added. The mixture was stirred

for 1 hour. A solution of benzaldehyde (0.0090 mol) in THF (15 ml) was added. The

mixture was stirred for 1 hour at —70°C then 3 hours at room temperature. H,0O was

added. The mixture was extracted with EtOAc. The organic layer was separated,

dried over magnesium sulfate, filtered and the solvent was evaporated. The residue

10 (3.0 g) was purified by column chromatography over silica gel (eluent :
cyclohexane/AcOE! : 95/5; 15-40um). The pure fractions were collected and the
solvent was evaporated. Yield: 1.8 g of intermediate 11 (71%).

b. Preparation of intermediate 12

A mixture of intermediate 11 (prepared according to A7.a) (0.0042 mol), Et;SiH
(0.0424 mol) and CF;COOH (0.0424 mol) in CH,Cl, (100 ml) was stirred at room
15  temperature for 24 hours. H,O was added. The mixture was extracted with CH>Cl,.
The organic layer was separated, washed with K;CO3 10%, dried over magnesium
sulfate, filtered and the solvent was evaporated. The residue (1.3 g) was crystallized
from DIPE. The precipitate was filtered off and dried. Yield: 0.66 g (38%, m.p.:

121°C)
20



Exanple B 1 Preparation of conpound | and conpound 4 Br | \ \ Br OH 1l \ \
JHNN- NN F/ \ F Conpound | (dia A) Conpound 4(dia B) nBuLi 1.6M
(0.0072 nol) was added at -20C to a m xture of N (1-nethylethyl)-2-

pr opanam ne. hydrochloride (1:1) (0.0071 nol) in THE (25nl) under nitrogen
stream 5 wheoosiox4ey e was stirred for 20 m nutes then coalErdosos0370C. A
solution of internediate 3 (0.0061 nol) in TI-IF (5m) was added. The

m xture was stirred for 2 hours. A solution of internediate 4 (0.0061 nol)
in THE (5nl) was added at -70C. The mixture was stirred at -70C for 3
hours. NH4CI 10% was added The mixtur¥- was extracted with Et OAc. The

or gani ¢ | ayeP- Rigparailan "1 TRV MgSAH), filtered, 10 and the sol vent
was evapor at gd. re5|due (3. 4g) was purified by col um chr omat ogr aphy
over silica g?@eegeﬁuem CH2OWZ/ CH3OH/ NHAOH 97/3/0.1; 15-40m). Two

fracti ons wePwepagionofcampourd!] aide sol vent was evaporated. The first residue
(0.9 g) wascdnipsasdd | 1 zed fromdiisopropyl ether. The precipitate was
filtered off and dried. Yield : 0.49 g of compound 1 (diastercoisoner A)
(mp.: 136C) ., The second residue 15 (0.7§ Q) was crystallized from

di i sopropyl e?h: e precopitate was filYE off angH dried Yield : 0.105
g of conmpound 4 : RONEL B) (np.: 149G, 2AQ 2045/ 075428

PCT/ EP2005/ 050375 EZ Preparatlon of chnpaund # and conpound 3

Br OHBr I \ \ OH gmpound 2 (die A) 1 (dila 8) nBuLi 1.6M
(0.0072 nol) was ad ‘ ? -20Cto a sp (1-
nmet hyl et hyl ) - 2- pr oparfam ne. hyd ochloride (1:1) .0071 nol) in THE (25 m)

under nitrogen stream The m xture was stirred for 20 mnutes. Then cool ed
to -70C. A5 solutloncgﬁmh@ﬁggnedlate 3 (0.0061 pRipdunki@aidBE (5 n) was
added. The ﬁ(l}L W%MZ mol) was added at -20°C to a mixture of N-(1-methylethyl)-2-
propanamine.hydrochloride (1:1) (0.0071 mol) in THF (25ml) under nitrogen stream.
5  The mixture was stirred for 20 minutes then cooled to -70°C. A solution of
intermediate 3 (0.0061 mol) in THF (5ml) was added. The mixture was stirred for 2
hours. A solution of intermediate 4 (0.0061 mol) in THF (5ml) was added at -70°C.
The mixture was stirred at -70°C for 3 hours. NH4Cl 10% was added. The mixture
was extracted with EtOAc. The organic layer was separated, dried (MgSQOy), filtered,
10  and the solvent was evaporated. The residue (3.4g) was purified by column
chromatography over silica gel (eluent: CH,CL/CH;OH/NH,OH 97/3/0.1; 15-40pum).
Two fractions were collected and the solvent was evaporated. The first residue (0.9 g)
was crystallized from diisopropyl ether. The precipitate was filtered off and dried.
Yield : 0.49 g of compound 1 (diastereoisomer A) ( m.p.: 136°C). The second residue
15  (0.79 g) was crystallized from diisopropyl ether. The precipitate was filtered off and
dried. Yield : 0.105 g of compound 4 (diastereoisomer B) (m.p.: 179°C).



stirred for 2 hours. A solution of

3- (di net hyl am no) - 1- ( 1- napht hal enyl ) - 1- propanone (0.0062 nol) in THE (5ml)
was added at -70C. The mixture was stirred at -70C for 3 hours. NH4C 10%
was added. The mi xture was extracted with Et OAc. The organic |ayer was
separ at ed, v bReofsh3SO4), filtered, and the sol vent waspeyapshab®ehs 10 The
residue (4 g) was purified by colum chromatography over silica gel (eluent:
CH2C12/ CH3OH/ NI 1 40H 97/ 3/0.1; 15-40m. Two fractions were collected and the
sol vent was evaporated. The first residue (0.61 g) was crystallized from
DIPE. The precipitate was filtered of3f- and dried Yield: 0.303 g of conpound
2 (di asterquxgja,@rm A (mp 143 C) The second residue (0.56 g) was
purified by}%FF unmm 1% r% g ‘%P%/ gger silica gel (eluent : CH2C12/ CH3CH
08/ 2). The pufEHPRRLFOGIReU &8 RBPFBEPed and the sol vent was evapor at ed.
Yield : 0.104 g of corrpound 3 (di astere0| sorrer B) (mp. : 69C). WO

2005/ 075428 H&Ik » rep@g{atl on of conpound 5 and
6 FF Br \ | / C]—IN\NC]—I\ |aA)Corrpound6

(dia B) n-BuLi "%+ hy” was added ‘ fi xture of
N- (1- et hyl et hyl ) - 2- apFne (0. 0049 nol ) HE ). The mixture
was stirred at -20(Q tes. A solut pdi ate 6 (prepared

according to A4.Db) Iin 5 THE (5 at -70C. The
m xture was stirred at -7OC for 2 hours. A solution of internediate 4
(prepared according to é&;.)po&nQQQﬁZA)rml) in THE (5@bppos @izslded at -70C. The

m xt ure was [ N L d. The m xture
was extract e'gat"%f ﬁﬁépm; ‘1’1& %&%‘13#8"“!“& %%vﬁg assé’B%Pﬁf)ngF dried (MgSOM4),
filtered, andethm@hsémmmmwd@p@mieéul) (91087 imol) im TIHF (2Fmigudernict i on 10 was
purified by fi@ddéEréatil mmaﬁxewstmeelfo@ohmﬂesg%m{wommmooc A

CH2Cl 2/ 1 T [ 1 ted d
t he sol \C/Je_gﬁt vvgls rg\;lra 0 g@@,oﬂ)@dm?%?nlo% n\ﬁ?w?; ?4‘8%%&\{& w%39122(: gf o
fraction B. SﬁFF‘bf?[?gﬁlf?\ M@luw#ﬁr(@me@yla@moankﬂ ol DHIPPNIeer silica

gel (eluent: (oﬁbmhaé BHIOH 528) Wis ad&ed401TD°C. TIHR niixtue vﬁdsaﬁr&edm?Qmer@ col | ect ed

and. the ol vihus, A1, R VaPRIEL Sfhe midlehas Guchb 2 widl BIGAL ! T O ves taken
up in iPr20°pentane.
organic layer was separated, dried (MgSO,), filtered, and the solvent was evaporated.

10  The residue (4 g) was purified by column chromatography over silica gel (eluent:
CH,Cl,/CH;0H/NH,OH 97/3/0.1; 15-40um). Two fractions were collected and the
solvent was evaporated. The first residue (0.61 g) was crystallized from DIPE. The
precipitate was filtered off and dried. Yield: 0.303 g of compound 2 (diastereoisomer
A) (m.p. 143°C). The second residue (0.56 g) was p"l;riﬁed by column

15  chromatography over silica gel (eluent : CH,Cl,/CH;OH 98/2). The pure fractions
were collected and the solvent was evaporated. Yield : 0.104 g of compound 3
(diastereoisomer B) (m.p. : 69°C).



m xture was evaporated. Yield: 0.077 g of conpound 5 (np.: 58C). Fraction B
was crystallized fromDIPE. The precipitate was filtered off and dried.
Yield: 0.039 g of conpound 6 (np.: 134C). WO 2005/0 754 2 8
PCT/ EP2005/ 050375 38- Exanpl e 134 Preparation of conpound 13 and 14 Cl N |
CL TI1~\ Iwb2060ohks20H OH \ | \ Conpound 13 (dia A) Congrawnodshsdzts a B)
n-BuLi 1.6M (0.013 nol) was added at-20C to a m xture of N-(1-nethyl ethyl)-2-
propananm ne (0.013 nol) in TF (25m) under N2 flow. The m xture was stirred
at - 20C for 20 mnutes, then cooled to -70C. A solution of internediate 8
(prepared 5 according to A5.b) (0.0108%ml) in THE (25 ml) was added. The
m xture was gkdnigleB3 at-70C for 45 minutes. A solution
of 3- (di net hy ] - § - %enyl)-l- propanone (0.013 nol) in THE (20
m ) was added. ';}se)()nn%%ﬁ ré?oggggs stirred at -70C for 2 hours, poured out into
H20 at -30C and extracted with EtOAc. The organic | ayer was separated,
dried (MgSO4), filtered, 3 he sol vent was evaporats F The 10 residue (5.5
g) was purifi (el uent:
CH2Cl 2/ CH3CH/ ] f ere col lected and the
sol vent was evapQrz Yield;. ~0.33 g of taompounrd 13 sI/ere0| sonmer A)
(3%9 and 0.11 g of (f‘brrpu R 14’ﬂd| ast er eoi sorPér 19 . \;L5 Fol | owi ng
conmpound was prepared agessdi ng to t he above prag re. The purification of
the residue (') is indi d because different f t he above-descri bed
purification. The resi d (5.4 g) was purified b col utm chr omat ogr aphy
over silica |l \ el CH2Cl 2/ CH3OH 9&[ 4o . The pure
fractions were N co oun?"Té’ dUsﬁfe(,)t ed and the sol r'ﬁounvva( g—?
n-BuLi 1.6M (0 0048 mol) was added at —70°C to a mixture of N-(l -methylethyl)-2-
propanamine (0.0049 mol) in THF (15 ml). The mixture was stirred at ~20°C for 20
minutes. A solution of intermediate 6 (prepared according to A4.b) (0.004 mol) in
5 THF (5 ml) was added at —70°C. The mixture was stirred at -70°C for 2 hours. A
solution of intermediate 4 (prepared according to A3) (0.004 mol) in THF (Sml) was
added at -70°C. The mixture was stirred at —70°C for 3 hours. NH4Cl 10% was
added. The mixture was extracted with EtOAc¢. The organic layer was separated,
dried (MgSQy,), filtered, and the solvent was evaporated. Yield: 2.1 g. This fraction
10  was purified by column chromatography over silica gel (eluent:
CH;CL/CH;0H/NHLOH 96.5/3.5/0.1; 15-40um). Two fractions were collected and
the solvent was evaporated. Yield: 0.123 g of fraction A and 0.122g of fraction B.
Fraction A was purified by column chromatography over silica gel (eluent:
CH,Cl,/CH;0H 98/2; 15-40pm). The pure fractions were collected and the solvent
15  was evaporated. Yield: 0.119g. This fraction was taken up in iProO/pentane. The
mixture was evaporated. Yield: 0.077 g of compound 5 (mp.: 58°C). Fraction B was
crystallized from DIPE. The precipitate was filtered off and dried. Yield: 0.039 g of

compound 6 (mp.: 134°C).




evaporated. Yield: 0.17 g of compound 15 (m xture of Conpound 15 (A/ B 45155)
di ast ereoi soner A and di astereoi soner B: 45/55) (3% . WO 2005/075428
PCT/ EP2005/ 050375 -39- Exanple B5 Preparation of compound 7 and 8 CI N N Cl
NN F OH Conpound 7 (diastereoisonctr A) Conpound 8 (diastereoi soner B)
n-Butyl |itRpYms9s49943 nol) was added sl owly at-20C to gyipshddfoSs
diisopropyl amne (0.0043 nol) in TI4F (10 nil) under N2 flow. The m xture
was stirred for 20 mnutes, then cooled to -70C. A solution of intermediate
10 (prepared according to 5 A6.b) (0.0036 nol) in THE (10 m ) was added. The
m xture was stirred for 2 hours. A se8ution of
3- (di net hyl a%;_&%_ﬁ(l napht hal enyl ) -1 - propanone (0.0043 nol) in THE (10
nm) was adde e m xture S stl rred for 2 hours. H20 was added. The
m xture was B¥PEHopQfcomroHndEl 14The organic |ayer was separated, dried
over magnesiumsulfate, fjiltered and the sol vent \§_evaporated. The
residue (*) (1.8 g) 10 wap rified by coI umm chro graphy over silica gel
(eluent : CHACL2F{pAR NHIQH 9812/ 0. 2; Cle-Mh actions were collected
and the sol vent| aporat ed Yield: 0 117 tion 1, and 0.15 g of
fraction 2. FraCw S -~ ATve me0|p|tate was
filtered off - 0.082 ¢ of conpoykd (5%\ di ast er eoi soner
A). Fraction 2 was puri@igd by colum 15 chronaf aphy over silica gel
(eluent : CH2C12/ MeOH RQ8/2; 15-40m). The pure ctions were collected and
t he solvent was evaporated. Yield: 0.13 g of conmpound 8 (7%
di ast er eoi somer B %MWY ét98Y 075428 PCT/ EP269BEB08E38) - 40 Fol | owi ng
C]g)rmﬁunds Wgwupmmr(@dlmawds iﬂl@ed&-k@@t?bﬂﬁﬁ&n@bﬂNQdWeﬁ;y]e?ﬂ?ﬁ -2- pgrl fi cgt ijon
of the resi [ e ye- descri be
purification; F1"’%e regd(glc'L Ig(fﬁlﬁg %;5%2&%&“ {]S{{eﬁ% ém&@u&g ﬁgomat ogr aphy over
silica P P 20°C for 20 minutes, then coole —70°C A solution of mtennedlateS (prepared
5  according to AS5.b) (0.0106 mol) in THF (25 mi) was added. The mixture was stirred

at —70°C for 45 minutes. A solution of 3-(dimethylamino)-1-(1-naphthalenyl)-1-

propanone (0.013 mol) in THF (20 ml) was added. The mixture was stirred at —70°C

for 2 hours, poured out into H,O at —30°C and extracted with EtOAc. The organic

layer was separated, dried (MgSQ,), filtered, and the solvent was evaporated. The

10  residue (5.5 g) was purified by column chromatography over silica gel (eluent:
CH,Cl,/CH3;OH/NH4OH 99/1/0.1; 15-40um). Two fractions were collected and the
solvent was evaporated. Yield: 0.33 g of compound 13 (diastereoisomer A) (3%) and

0.11 g of compound 14 (diastereoisomer B) (1%).

15 Following compound was prepared according to the above procedure. The
purification of the residue (*) is indicated because different from the above-described

purification.
The residue (5.4 g) was purified by
column chromatography over silica
gel (eluent: CH;Cly/CH3OH 98/2; 15-
40pm). The pure fractions were
compound 15

collected and the solvent was
evaporated. Yield: 0.17 g of
compound 15 (mixture of

Compound 15 (A/B 45/55)

diastereoisomer A and diastereoisomer
B: 45/55) (3%).




gel (eluent: CH2Cl 2/ MeOH 99/1; 15 4014m). Two fractions were collected a N
H and the solvent was evaporated. Yield Fraction | : 0.42 g of Conpound 10
(di astereoi somer A) conpound 9 diastereoi soner A and fraction 2: and 0.31 g
(18% of conmpound 9 P conpound 10 (di astereoi somer B). Fraction | was
crystal |l i zesloRoosov@8B0H. The a N on precipitate was fi [rcarepdooshsosznd dri ed.
Yield: 0.22 g of conpound 10 Conpound 9(di astereoi soner B) (diastereoisoner
A (13% np.: 185C). 5 Exanple B6 Preparation of conpound Il and 12 F F F |
F Br Br \1 \/ \\ N -NOHI i N/_aH\ d C Conpound | |

(di astereoi somer A) Conpound 12 (di ast¥r eoi soncr B) n-Butyl |ithium (0.002
mol ) was addm:_@ll__y at -20C to a mxture of diisopropyl amne (0.002 nol)
in THE (5 nL Fjgo Iy m xture was stirred for 20 nminutes, then
cooled to -70C. A so t|on of |nterrred| ate 12 (prepared accordl ng to A7.Db)
(0.0017 nol) in THE (7 m) S ded. The m xture wag d for 2 hours. A
10 solution of 1-(3,5-difl panone (- (0.002
nol) in THE €4y gd. & W 2 hours. H20 was
added. The m xt aS e ) wth EtOhc. . ayer was
separated, dri@d oVer ' §i<lfat &€ fi¥tered 3 e ¥ol vent was
evapor at ed. The residue g) was WO 2005/ 075428 2005/ 050375 -41
purified by colum chro r aphy over silica gel ent : CH2Cl12/ MeCH:
99/1; 15-

Compound 7 (diastercoisomer A) Compound 8 (diastereoisomer B)
n-Butyl lithium (0.0043 mol) was added slowly at —20°C to a mixture of diisopropy!l
amine (0.0043 mol) in THF (10 ml) under N, flow. The mixture was stirred for 20
minutes, then cooled to —70°C. A solution of intermediate 10 (prepared according to

5 A6.b) (0.0036 mol) in THF (10 ml) was added. The mixture was stirred for 2 hours.

A solution of 3-(dimethylamino)-1-(1-naphthalenyl)-1-propanone (0.0043 mol) in
THF (10 ml) was added. The mixture was stirred for 2 hours. H,O was added. The
mixture was extracted with EtOAc. The organic layer was separated, dried over
magnesium sulfate, filtered and the solvent was evaporated. The residue (*) (1.8 g)

10  was purified by column chromatography over silica gel (eluent :
CH,CL/MeOH/NH,OH 98/2/0.2 ; 15-40um). Two fractions were collected and the
solvent was evaporated. Yield: 0.17 g of fraction 1 and 0.15 g of fraction 2. Fraction
1 was crystallized from MeOH. The precipitate was filtered off and dried. Yield:
0.082 g of compound 7 (5%, diastereoisomer A). Fraction 2 was purified by column

15  chromatography over silica gel (eluent : CH;Cl,/MeOH: 98/2; 15-40pm). The pure
fractions were collected and the solvent was evaporated. Yield: 0.13 g of compound
8 (7%, diastercoisomer B ).



40m . Two fractions were collected and the sol vent was evaporated. Yield:
0.061 g of fraction | and 0.070 g of fraction 2. Fraction | was
crystallized fromMOH The precipitate was filtered off and dried. Yield:
0.046 g of conmpound 11 (5% mp.: 5 220C, diastereoi soner A). Fraction 2 was
crystalli zeWofmmmwﬂ-l. The precipitate was filtered offcormodvosexds Yiel d:
0.053 g (5% mp.: 216C, diastercoisomer B). C_ Analytical nmethods The nass
of the compounds was recorded with LOMS (1iquid chronatography mass 10
spectronmetry). Three nethods were used which are descri bed bel ow. The data
are gathered in Table 1 below. LCVS-n#-hod 1 LCVS anal ysis was carried out
(el ect rOSprayconmngaim;mndsnvdmﬁbﬂaredmmtommmock&uaom from 100 to 900

anu) on a Kr %]1& LH%FFEE Mmﬂ Y 6 x 150 mm)
with a flow ateo m tel t@&‘%l ases%tﬂ:%b?éde%g?eA 30%
6. 5mM anmoni BBiEREeat ¢ +40% acetonitrile -I-_R(')OA\ formc acid (2mA; nohile
phase B: 100% acetonitr I'Irhe)-es%ﬁéel PpprRpatfiddeyr un a gr adi ent “condition from

100 % A for 1m'nutetd % B f or 5mnutes 20 to] 100
%A in 3 m hutes, and ree ul Icﬁora gn\g}‘){]wegﬁlbca%,é for 2 m nut * LCVB- niet hod
2 LCMS anal ysis was car rﬁeb@lué‘ﬂtCI(IzﬁléMF@Hs??/1a>}51 oni zati™ positiye

and negative (pul sed) |nogm). S’D@mﬁwﬂgnsfwmdl@&edo 1000 ' sKromasi| Cd
9 colum 25(Interchim I .6 x 100 mm) MM th a flow rate
of 0.8 mM/mnute. Two S&gﬁﬂgg é%é?'e phase A: 35% 655/ ammoni um

acetate + 30% acet oni tr\"Flé Fﬂ%’?%‘f@ efacid (2 n;[%mm S BreRARSEerBt) [L00%
acetoni tril egomponmd 9 enyldasectoisomerunaral fgictieh 2nt C(r)% &TP(? ome%go %erA )for 1

mnute to 1pQ% B in 4 rﬁﬁ gfq,g Sindlo @ flowrate of 1.2 m/pmnute for 4
m nutes to 100 % A at 30 L% o) réb |r13 m nutles, and reequ brate with

100 % A f or | 9°#popidiih e ‘?é”f‘er ! 2t peak . met hod
Conmpound 7 509 1 Conpqwrbdmglzd@ﬁorﬁCmDHO(iﬁd_075428 PCT# o35 - 42-
precipitate was filtered off and dried.
Yield: 0.22 g of cormpound 10 Compound 9(diastereoisomer B)

(diastereoisomer A) (13%; m.p.:
185°C).

5 Example B6
Preparation of compound 11 and 12

Compound 11 (diastereoisomer A) Compound {2 (diastercoisomer B)
n-Butyl lithium (0.002 mol) was added slowly at —20°C to a mixture of diisopropyl
amine (0.002 mol) in THF (5 mL) under N> flow. The mixture was stirred for 20
minutes, then cooled to —~70°C. A solution of intermediate 12 (prepared according to
A7D) (0.0017 mol) in THF (7 ml) was added. The mixture was stirred for 2 hours. A
10  solution of 1-(3,5-difluorophenyl)-3-dimethylamino- 1-propanone (- (0.002 mol) in
THF (4 ml) was added. The mixture was stirred for 2 hours. H>O was added. The
mixture was extracted with EtOAc. The organic layer was separated, dried over
magnesium sulfate, filtered and the solvent was evaporated. The residue (1.1 g) was



M+ LCMS No. nethod conpound 15 495 1 conpound 13 509 1 conpound 14 509 1
D. Pharmacol ogi cal exanples D. 1. In-vitro nethod for testing conpounds
against M tuberculosis. Flat-bottom sterile 96-well plastic mcrotiter
plates were filled with 100 | of 5 M ddlebrook (Ix) broth medi um
Subsequent | wo 28t5mce2g0l uti ons (10 x final test concentradmPo@fos@sesipounds
were added in 25 | volunmes to a series of duplicate wells in colum 2 so as
to allow evaluation of their effects on bacterial gromh. Serial five-fold
dilutions were made directly in the mcrotiter plates fromcolum 2 to 11
usi ng a custom sed robot system (Zymal"kl'Cor p., Hopkinton, MA). Pipette tips
were 10 changathiedby eolumu ehrpmatogiaphyt dversslica @elr(elnenti: CH,@ly/MeOH: 891 5Fors wit h

i £hout (ool et T8 ERANAS pere MOMCERWREE AR Ras AR WILIE (01 401 N
Appr oxi mat el Vf@‘ﬁﬁﬂ‘z kg (0 g8 ractiog. ﬁWB’BidY@FWﬁ‘ﬁ@'FYﬁE‘?’B "9&1' st rain

1- 137RV), i npacipidteiwas fiifered® dndidried. \Wield! @®t6adf corpound bi (8% mp.di um was added

w thout | Bocilg ”“t&@e RE Hition 8 wad cryfilfaca it MEOHTIE b Ce o €
i ncubat ed at Wﬁsi@%‘!\%%ﬁ? %&ixieﬁ’ ﬁ%%&%&@‘ﬁwﬁﬁﬂﬁéﬁe@m??ﬁaibat or with open

air valve and continuous ventilation). One day before the end of

i ncubati on, @Mgﬁcgp‘,;,&ﬁodsnocul ation, Resazurin (1:5) was added to all wells

ina volune an | ates were inc far another 24 hours at 37C.

O day 7 50 THemBRl UF PHPbYRGVEH TRl A LM R RBREREEPR IRy The

f 1 uor escdfcesmasomatyll Threcomethods weesrusecbwmbiclpdre descitted belowe tTée dft&arect r amax

Gemini  EM Mah@edihaubiPeste®s) at an excitation wavel ength of 530 nmand an

em ssion wavel ength of 590 nm The percentage growth inhibition achi eved by
t he conpounds 25 was cal cul ated according to standard nethods, and M C data
(representing | CICMS-meghoddssed in mcrogranmim) were cal cul ated. D. 2.

I{I-V!trtl\)/l rrets ngm‘z?myﬁiewss' &&%cﬁ@ﬁgeuflﬂﬁpﬁﬁfo?ﬁﬁﬁdnibﬁ&ﬁtlﬂréiﬂde,%&ftﬁnﬁgfy ?_gai nst
strain i ) -, R - | astic
m croli telf5 pfr{lg’g %@m{}é?@;}gﬁﬁ 8'33) %ﬁlﬁo%%fgoﬁ%ﬁnsﬂhﬁd%%%@%%g%gt er,

suppl ement ed 45 #- X0 3@ Brm)with 4 flowi rate of L aviminute. Swganobde phasesdmebiler . 8
phase A: 30% 6.5mM ammonium acetate + 40% acetonitrile + 30% formic acid
(2ml/1); mobile phase B: 100% acetonitrile) were employed to run a gradient
condition from 100 % A for 1 minute to 100% B in 4 minutes, 100% B for 5 minutes

20 to 100 % A in 3 minutes, and reequilibrate with 100 % A for 2 minutes.

LCMS-method 2

LCMS analysis was carried out (electrospray ionization in both positive and negative
(pulsed) mode scanning from 100 to 1000 amu) on a Kromasil C18 column

25  (Interchim, Montlugon, FR; 3.5 pm, 4.6 x 100 mm) with a flow rate of 0.8 ml/minute.
Two mobile phases (mobile phase A: 35% 6.5mM ammonium acetate + 30%
acetonitrile + 35% formic acid (2ml/1); mobile phase B: 100% acetonitrile) were
employed to run a gradient condition from 100 % A for 1 minute to 100% B in 4
minutes, 100% B at a flow rate of 1.2 ml/minute for 4 minutes to 100 % A at

30 0.8ml/minute in 3 minutes, and reequilibrate with 100 % A for 1.5 minute.

Table 1 : LCMS parent peak

MH+ LCMS-
No.
method
Compound 7 509 1
compound 9 495 2




L

x final test concentration) of conpounds were added in 45 | volunes to a
series of WD 2005/ 075428 PCT/ EP2005/ 050375 -43 duplicate wells in colum 2
so as to allow evaluation of their effects on bacterial growh. Serial
five-fold dilutions (45 pl in 180 I) were nmade directly in the mcroliter
pl ates fromygehgdmsygsto 1 | using a custom sed robot sysgpeedéfdanlks Corp.,
Hopki nton, MA). Pipette tips were changed after every 3 dilutions to
mnimze 5 pipetting errors with high hydrophobi c conmpounds. Untreated
control sanples with (colum 1) and wi thout (colum 12) inoculum were
included in each mcrotiter plate. Asfroxi mately 250 CFU per well of
bacteria inocuylum in a vol uygg:off 48fs! [in 2.8x Mieller-H nton broth

medi um was added to the fows A to H, eXcept colum 12. The sane vol une of
broth medi um w tHA-Wa g é‘éﬁv to colum 12 in row Ato 10 H The
cul tures were |icompoioat 8d a 319(3 fcr 4B hqurs in a hum dified 5% C02

at nosphere (i nq”pﬁ wth opgn air yal e and continuous ventilation). At
the end of ircundimg‘{)lﬁ T g@ys oﬁtie/r ifnocul ation, the bacterial growh was
quantitated f 11999 Therebore Al amar Blue (10x) was added to all
wells in a volune of 20 | and plates were incubated for another 2 hours at
50C. 15 The f)l ; 0 ﬁe‘ﬁﬁﬁ jLgad in a conputer-controlled fluoroneter
(Cytofluor, "B osear cf ex0| tat | on Wavel ength of 530 nmand an

em ssi on wavBtlel itLs : SH§Ea YGre®h i nhi bition achieved
by the corrpoElataIb;otlmssterab96Hwatleusucamcnomdrpigeswersﬁﬂetﬂmﬂdmﬁaﬂloﬁds The pl C50

was defingd ﬂ'ﬁd(ﬁé%ﬁ)oﬁ(elxof%idﬁbfn@&lﬁrgrgu% ﬁ@éﬂs@fuﬁ@rﬁ (i@f( ﬁhﬁ%s?r' al growth.
The results are sho 3 Resul ts of V|tro scr eeni ng
of the corrpoEﬂ?&?’“ﬁ%‘\EA{gPWOP‘?fst“ﬁ&ad e ¢

byplymgs 192 s%’ﬁ% ¥ pl C50) and M
t uber cul osi swglisliCeadymi/R se aeigatiow svallatienudfaheindffosts on antendalgrw@%nﬁl@l C50 1 6.2
2 6.5 3 5. 7fvéfoftt dutionsGrete éade]&eély% thenicrotiter plates from column 2 to 11
using a customised robot system (Zymark Corp., Hopkinton, MA). Pipette tips were
10  changed after every 3 dilutions to minimize pipetting errors with high hydrophobic
compounds. Untreated control samples with (column 1) and without (column 12)
inoculum were included in each microtiter plate. Approximately 5000 CFU per well
of Mycobacterium tuberculosis (strain H37RV), in a volume of 100 pl in
Middlebrook (1x) broth medium, was added to the rows A to H, except column 12.
15  The same volume of broth medium without inoculum was added to column 12 in row
A to H. The cultures were incubated at 37°C for 7 days in a humidified atmosphere
(incubator with open air valve and continuous ventilation). One day before the énd of
incubation, 6 days after inoculation, Resazurin (1:5) was added to all wells ina
volume of 20 ul and plates were incubated for another 24 hours at 37°C. On day 7
20 the bacterial growth was quantitated fluorometrically.

The fluorescence was read in a computer-controlled fluorometer (Spectramax Gemini
EM, Molecular Devices) at an excitation wavelength of 530 nm and an emission
wavelength of 590 nm. The percentage growth inhibition achieved by the compounds

25  was calculated according to standard methods, and MIC data (representing 1C90's
expressed in microgram/mi) were calculated.

D.2. In-vitro method for testing compounds for anti-bacterial activity against strain M.
Smegmatis ATCC607.

30  Flat-bottom, sterile 96-well plastic microtiter plates were filled with 180 pl of sterile
deionized water, supplemented with 0.25 % BSA. Subsequently, stock solutions (7.8
x final test concentration) of compounds were added in 45 pl volumes to a series of




14 5.9 13 5.8 9 5.8 85.8 11 5.7 -44- Clalns 1. A conpound accordlng to
the general Formula (1) e)r (RI)P7 21+ (CH2 RAaINYRCH2 '\Ro H3 the
pharmaceutically acceptable acid or base addition salts thereof, the

guat ernary am nes thereof, the stereochem ically isomeric forns thereof,

t he taut omewpGfspriss t hereof and the N-oxide fornms thergeinyepdhRfsishs : R IS
hydr ogen, hal o, hal oal kyl, cyano, hydroxy, Ar, Het, alkyl, alkyl oxy,

al kyl t hi o, al kyl oxyal kyl, al kylthioal kyl, Ar-alkyl or di(Ar)alkyl ; pis an
i nteger equal to 1, 2 or 3; s is an integer equal to zero, 1, 2, 3 or 4; R2
I s hydrogen; hal o; al kyl; hydroxy; ners3apto; al kyl oxy optionally substituted
wi th am no 09@{@&9 Fﬁg gr}ngﬁlsz %g]lme@iiuaﬁtﬁ@fqﬁéﬁaéffe%ogg hp ~(CH2~

wherein Zis S an I nte ual to | or 2 and
the dotted |B¥?@ftbr§fﬂaé§é<hf°éd @ﬁuewt%wam18%&&&%%#5%9m%=0xy al kyl t hi o:
nono or di (akdxqrb@tarﬁm frurecodunm 2itokiyt lusing y cspimised adboy sysens@gsitukt ut ed wi t h one

ortwo substi £ t Jn&?‘r)ﬁz r Ar or Het
or m)rphol [ ngljU %L g‘fd’eye ![aﬁ%i'reeg'y% (@Hﬁéq ot 8r€ru| a wherein
O P oy SoRhobis FOTREB el coRE BHEs#iBand | he
dotted line (eepumd¢atdwilnuo(EbluondR) inbmhay wes inciided inyeach sicrotifer platekyl , Het or
ndependent | {PRYS el mﬁ““”ﬂ“‘““ﬁ“‘“*“ﬁ“ﬁ'ﬁa“mto“‘?gireiﬁﬂ

i ncl udi ng thﬁh’%ﬁ?dﬂ&ﬂ?gﬁgl @%r"éasa@leg?%‘éé‘%ﬁﬁ‘f’ FEPY <R Y ected from
the group ofanmywotusieiof brogh meditdn prithow linpicylurd way added! tangolumiBL 2o revp Aitay |

pyrrol yl ,igi n'Hd?ﬂEd)duitﬁHeﬂwém u&)&ba@&tﬂtBMﬂB lﬁmr'smidamuiﬂws% @pyra- zolinyl,

i m dazol yl , razol yl er| i.di.nvl i nyl,

| dazol § df niRoBgtE iphoHeley A gl Y phd bobtmionf Vel A e B
mcubatlon two days after inoculation, the bacterial growth was quantitated
fluorometrically. Therefore Alamar Blue (10x) was added to all wells in a volume of

20 pl and plates were incubated for another 2 hours at 50°C.

15
The fluorescence was read in a computer-controlled fluorometer (Cytofluor,
Biosearch) at an excitation wavelength of 530 nm and an emission wavelength of 590
nm (gain 30). The % growth inhibition achieved by the compounds was calculated
according to standard methods. The pICso was defined as the 50 % inhibitory

20  concentration for bacterial growth. The results are shown in Table 2.

Table 2 : Results of an in vitro-screening of the compounds according to the
invention for M. smegmatis (pICso) and M. tuberculosis (pICso)

M. smegmatis | M. tuberculosis
Co.No.
PICso PICs
1 6.2
2 6.5
3 5.7
6 4.9
16 6.4 5
10 5.9 5.1
14 5.9
13 5.8
9 5.8
8 5.8
11 57




pyrazinyl, triaziyl, nmorpholinyl and thionorpholinyl, each of said rings

optionally being substituted with al kyl, halo, haloallcyl, hydroxy,
al kyl oxy, am no, nmono- or dial kyl am nag4-al kyl t hi o, al kyl oxyal kyl ,
al kyl t hi oal kyl and pyrimdinyl ; -45- R6 is hydrogen, hal o, bal oal kyl,

hydroxy, Ar, alkyl, alkyloxy, alkylthio, alkyloxyalkyl, alkylthioalkyl,

Ar-al kyl or di (Ar)alkyl; or two vicinal R6 radicals may be taken together
to formtogether with the phenyl ring to which they are attached a
naphthwhs r 1S an integer equal to 1, 2, 3, 4 or 5; and R7 is hydrogen,

al kyl, Ar or Het ; R6 is hydrogen, alkyl, hydroxyl, am nocarbonyl, nono-or
dl(ahkMJ&) na yl substituted with one or two Het,

al kyl subgﬁjt uggﬁ)%@%{(%lthgéénegrpgrmu'gwr(, Het-C(=0) - or Ar-C(=0)-; alkyl is a
straight or branched saturated hydrocarbon radical having from1l to 6 carbon
atons ; or is a cyclic saturated hydﬂaﬁarbon radi cal having from3 to 6
carbon atons ; or is a a cyclic saturagted hydrocarbon radical having from3

to 6 carbon atons attached to a st ht or branched saturated hydrocarbon
radi cal having from 1 to 6 carborjatgns ; wherein each carbon atom can be
optionally substituted,w th hal o, oxy, al kyl oxy or ox Ar is a
honocycl e sel ected fﬂg he &}pht

oup,of phenyl naphthyl, ace hyI
t et rahydr onapht hyl, each WI {CHBubst i t uRed wit h 1, 2 or
substituents, each subst nt | selected fron1the group of
hydroxy, halo, cyano, niK amno, 6Hzar rh al kyl am no, al kyl,
hal oal kyl , al kyl oxy, hal oa kyléky H@gz3boxyl , al kyl oxycar bonyl
al kyl car bonyl , aninocarbonyl norphollnyl and nono- or dialkylaninocarbonyl
i\l— Hﬁt '@pﬂarm&ogy gepta%eam b%lseeadgg her o mgtzagtfe {/gml %ﬁ‘ttél f, thetspﬁr%)ﬁgﬂm

p en(?%éb( réoq’leen 1érec{? thet ut%{m rc ?\ re reof éﬂ
oxazol yI'," i soxazoly hla 20 ? ot Al fo? F Fiop 'B?V? pWhEdt nyl

pyrim di “ﬁH i5 hE %?%Ihn%hb ||pC¥ L?X)hg])(ll—ﬁyla{kyl alkyrox alk)llltﬁlohaellzyleo&)(/)aclsz/IClalEyltﬁgalllkey(I:t ed

fromthe Arau AU ;
1,2,3,4-tetr 5 ydr o séﬂylg % yI qui noxal i nyl, indolyl, indazolyl,
p n eg r ual 10 1 :
ben2|n1daslﬁ nm me egﬁ VA ben2|soxazolyl benzothlazolyl
benzi sot h y b iﬁ 5{ benzothlenY 2,3-dih drobenzo[l 4)d|0X|nyI
or benzo[ 1, ﬁ“ﬁ foli e éwx I6RYR) YoR g %F@V%P?%““H%?éWH@?&W@“Hﬁ?WmW'
optional I ber§u%§F‘¥HFB@ on a carbon atomwith 1, 2 or 3 substituents
selected fromthe group of halo, hydroxy, alkyl or alkyloxy; halo is a
substituent selected fromthe group of fl chlorc, bronmo and iodo and
hal oal kyl is a straight or branched sat ur&t8f hydrocarbon radi cal having
from1l to 6 carbon atons or a cyclic atjur gted hydrocarbon radi cal having
from3 to 6 carbon atons, wherein one” or e carbonatons are substi- tuted
with one or nore hal o-atons; provided that when the radical (Re H)e R4
wherein Zis CH,, CH-R8, O, S, N-R8 and tis an integer equal to 1 or 2 and the dotted line represents an optional
bond; alkyloxyalkyloxy; alkyithio; mono or di(alkyl)amino wherein alkyl may optionally be substituted with one
or two substituents each independently be selected from alkyloxy or Ar or Het or morpholinyl or 2-oxopynolidinyl;

Ar; Het or a radical of formula
,(Ctzk
L

wherein Z is CH,, CH-R8, O, S, N-R8 ; tis an integer equal to 1 or 2; and the dotted line represents an optional
bond;

R3 is alkyl, Ar, Ar-alkyl, Het or Het-alkyl;

g is an integer equal to zero, 1, 2,3 or 4

R4 and R5 each independently are hydrogen, alkyl or benzyl; or

R4 and RS together and including the N to which they are attached may form a radical selected from the group
of pyrrolidinyl, 2H-pyrrolyl, 2-pyrrolinyl, 3-pyrroliny!, pyrroiyl, imidazolidinyl, pyrazolidinyl, 2-imidazolinyl, 2-pyra-
zolinyl, imidazolyl, pyrazolyi, triazolyl, piperidinyl, pyridinyl, piperazinyl, imidazolidinyl, pyridazinyl, pyrimidiny!,
pyrazinyl, triazinyl, morpholinyl and thiomorpholinyl, each of said rings optionally being substituted with alkyl,
halo, haloallcyl, hydroxy, alkyloxy, amino, mono- or dialkylamino, alkyithio, alkyloxyalky!, alkylthioalkyl and
pyrimidinyl ;



(CH, N5 HOR3 is placed in position 3 of the quinoline moiety; R7 is

pl aced in position 4 of the quinoline noiety and R2 is placed in position 2
of the quinoline noiety and represents hydgggen, hydroxy, nercapto,

al kyl oxy, al kyl oxyal kyl oxy, al kylthio, nono or di(alkyl)am no or a radical
of formula OY wherein Yis CH2, 0, 5 NHor Nalkyl then s is 1, 2,3 or 4.
-46- 2. A conpound according to claiml wherein R2 i s hydrogen; hal o; al kyl;
hydr oxy; RiBrg@&pied; hatd, kaidamyy halpiky, analklyaikgloks tikitoib etkywkytahylpatiyiooatiy!, mediky! @i

di (al kyl apaioor or a radical of fornmula (CH2h wherein Z is CH2, CHR8, O,
S, N R8 amdidinal BS ratiicdldrh8gernakeq wgéthdr & firmabgezheanith thdghedptiteid whicm ey epresbeat S
an opti onalphtyond; al kyl oxyal kyl oxy; al kyl thi o; nmono or di (al kyl)am no
wher ei n aliskaytlintatayecopitte orzas l4yr bearsiubsti tuted with one or two substituents
each i ndepengebgdnyalbe rseltect ed from al kyl oxy or Ar or Het or norpholinyl or
2- oxopyr mblisigldraydn; aitje bydadxyl, @nifiadibegl, moho-draratiyl)@miqdcktbbhyi, Ar, Hah ek subsitute 8 wiltH2,
CH Re, 0,on&Sor the R8; alky! $uBst@nied with @gesr tegaratetiop=d)- @rAr-2{=Cand t he dotted |ine

r epr esentagkylada apighDatatanb@adatuRéed aptodBboe adibal ihadeperdentsl grban etohy gerage Byclic

al kyl or shenzyhydraarbRdraains hiRbngtiogetih e tarsonchtami ¢ bugla B gyctidratuNitédhyaatehon radiay
are att achet (romys 1tb ocarbén dtddl adhes Blaaahig of orddhddlietu tired tpdrodarpy rad@hiindiimytom

2H pyr r ol1yd 6 caBofatsrhOlwhByIneachcpipér 2dn day be optighianyrsQbsyiluted ivif Ih&Ziokdtodly, B} ioxy or oxo ;
pyrazol i ¢r RYhomaydigdeikara bk grodp I phaagi@bprityl, acehdphahziel androfiphta? Bayt aptionally

tri azol ylsubspiue@witth, Dyl 3 supdtituefls, ebdhysubstifdbR @b dehdinlly seiebiedpaiht ghoydt hydroxy, halo,
pyri dazi rydno, ARyl i@l imfdWb- or @XKBRIiFDY Aikyl, habaZi, Biiaxy MR RIMdxY ¥IboaN dikyloxycarbonyl,

t hi onor phelidiydny!, HREdc@BonyRoyheshd iedoest daikBmmbdeytlonyihal 0, hal oal kyl ,

hydr oxy, ralikyheneytycicwBtdiesycleBtated B6m B glokyds ArphBridxyplekdihyl, By rediyl, 8YrkaotyD xvddzkyl

al kyl t hi aabdglihiean@x2plyl, 86:@kdhy hiazB, icshidryit @GER, pyabiky loyrinddimyn @gasikeamaloyridazi-
nono- or Gk k¥jc)ianbddsas Qakeh frorfNhe gloes of g@hdidh, iso§uiBivi, b BisedeVdhl doiSR@inOIhyIt WO
Het, al kylLinsdhst lnBWl,&r%aWtﬁl,*be:@dﬂﬂd&Blthw&azc&ézolylreénzig&xagw,;b;adrifathialz@yl,aoeﬁ.ﬂéwﬁ‘e\ésitl! c
het er ocy ek ofufe) &fehBhidnI0mB-LiRRIdBEQUR , 4pfioxiy BNRAYREBRIT :@héWhono@¥hid Ak ¥ikyclic
pyrazol ylheteioBjcR@adH Iomtonmztse Sub¥hituted oM LAWon atBX A&OL Blor 3 Lupont@aRls¥keted M BZ QLY
ISOthIazgt%%xhﬁMhﬁ%QbMﬁam@M&Idlny|, pyri m di nyl, pyra2|nyl apd pyri dazi nyl ;
or a b'C%Qbh%sﬂ&%%@@%!@&&jﬁﬁ4@&%ﬁﬂamﬁ&ﬁ&km&&tﬂhQHﬁdQ%ogMin0|lny|,

qui noxal inB¥diy ik Bk or brAtaZ Y hatedHE B8 dM oH b Mavin PEE PXAZ Db atoms or a cyclic
benzi soXazeladh nydd&B&en rakildhi A2 Mom RO SR LRI ZMeMn onB ENZRE BA BN loms are substi-

benzot hi &Ry with dnSs:dhdiyHi@RsnZo[ 1, 4] di oxi nyl or benzo[ 1, 3] di oxolyl ; each
nonocyclic and bicyclic heterocycle nay optionally be substituted on a

car bon, a2t iftnthe rdai@f 3 substituents selected fromthe group of halo,
hydroxy, al kyl or al kyl oxy; 3. A conpound according to claim1 or 2 provided
t hat when the radical (Re)r'

)
| -~

P
/ 4
(CH2)s R
(CHoJg N\Rs
HO R3

is placed in position 3 of the quinoline moiety; R7 is placed in position 4 of the quinoline moiety and R2 is placed in
position 2 of the quinoline moiety and represents hydrogen, hydroxy, mercapto, alkyloxy, alkyloxyalkyloxy, alkylthio,
mono or di(alkyl)amino or a radical of formula

oY
g

Y

wherein Y is CH,, O, S, NH or N-alkyi ;
thensis 1,2, 3or4.



8)r J (C2aR (CHXIl ~ RS HOR9 is placed in position 3 of the quinoline
noiety; R7 is placed in position 4 of the qui noIine noi ety and R2 is pl aced
in position 2 of the quinoline noiety, is 1l 2, 3or 4. -47- 4. A
conmpound according to any one of the pr ece ng cl ai s wher ei n the conpound
is a conmpound of formula (l-a) (Re)r (R) 7 ;R2 (~ 2- RN ~t (CFh~ SRS ( )
HO R3 wherein RL to R7, p, s, r and q are as defined in any one of clains 1
to 3. 5. A conpound according to any one of clai m; 1 to 3 wherein the
conpouhdonppued aseprpoaiiaglant ' Wieardiul a (1-b) (Re)r éRI) 4 (1-b) (C 2h R ~.\
| ( CH2B® s RBIrOgRIDNRS aliiietiydiony: RErceRio; Ry Op@na”wsehﬁwutq WiFeR MR Ctﬂé‘Pi‘Crféd (3yN3MRiP one
of cl apregadicef ¢f f@mulg. A conpound according to any one of clains 1 to 3
wherein the conpound is a conpound of formula (l1-¢c) (Re)r (R)c (CH2)e i
Ra (I O N R? CH2 RS k2 HO R3 wherein Kéﬂ})‘o R7, p, s, r and q are as
defined in any one of clains 1 to / rrpound according to any one of
the preceding clains wherein RL is | 0. A conmpound according to any one
of the preceding clains wherein p is equa “to 1. 9. A conmpound according to
any one of the preceding clainms wherein R2 is hydrogen, halo or CI1-, al kyl.

- 48- 1@hergin g iR uCttRACE 6r WRAgNd tds aimigtegsnequelto t e andditeedditertiing Ireprasentsviieertpngl R3

i s napbdndydikyloxyalstienmydikyithic olan oy tilatybdnhigo véglgin alkyl may optionally be substituted with one or two

substituents each independently be selected from alkyloxy or Ar or Het or morpholinyl or 2-oxopyrrolidinyl; Het or

a radical of formula
; ,(C’\*z)a

wherein Zis CH,, CH-R8, 0, S, N-R8; tis an integer equal to 1 or 2; and the dotted line represents an optional bond;
R# and R5 each independently are hydrogen, alkyl or benzyl; or R* and RS5 together and including the N to which
they are attached may form a radical selected from the group of pyrrolidinyl, 2H-pyrrolyl, 2-pyrrolinyl, 3-pyrrolinyl,
pyrrolyl, imidazolidinyl, pyrazolidinyl, 2-imidazolinyl, 2-pyrazolinyl, imidazolyl, pyrazolyl, triazolyl, piperidinyl, pyrid-
inyl, piperazinyl, imidazolidinyl, pyridazinyl, pyrimidiny!, pyrazinyl, triaziny!l, morpholinyl and thiomorpholinyl, option-
ally substituted with alkyl, halo, haloalkyl, hydroxy, alkyloxy, amino, mono- or dialkylamino, alkylithio, alkyloxyalkyl,
alkylthioalkyl and pyrimidinyl; R8 is hydrogen, alkyl, aminocarbonyl, mono-or di(alkyl)aminocarbonyl, Ar, Het, alkyl
substituted with one or two Het, alky! substituted with one or two Ar, Het-C(=0)-; Het is a monocyclic heterocycle
selected from the group of N-phenoxypiperidinyl, pyrrolyl, pyrazolyl, imidazolyl, furanyi, thienyl, oxazolyi, isoxazolyl,
thiazolyl, isothiazoly!, triazolyl, pyridinyl, pyrimidinyl, pyraziny! and pyridaziny!l; or a bicyclic heterocycle selected
from the group of quinolinyl, quinoxalinyl, indolyl, indazolyl, benzimidazolyl, benzoxazolyl, benzisoxazolyl, benzo-
thiazolyl, benzisothiazolyl, benzofuranyl, benzothieny!, 2,3-dihydrobenzo[1,4]dioxinyl or benzo(1,3]dioxolyl ; each
monocyclic and bicyclic heterocycle may optionally be substituted on a carbon atom with 1, 2 or 3 substituents

selected from the group of halo, hydroxy, alkyl or alkyloxy;

3. A compound according to claim 1 or 2 provided that when the radical

/(R“),
(CHz)a ’R4
(CHafy N‘RS
HO R?

is placed in position 3 of the quinoline moiety; R7 is placed in position 4 of the quinoline moiety and R2 is placed in
position 2 of the quinoline moiety, then s is 1, 2, 3 or 4.



stituted with 1 or 2 substituents, that substituent preferably being a halo.
11. A conpound according to any one of the preceding clains wherein g is an
integer equal to 1. 12. A conpound accordigig to any one of the preceding
clainms wherein R4 and R5 each independently are hydrogen or Cl-6al kyl. 13.
A conpound according to any one of the preceding clainms wherein R6 is

hydr ogen, al kyl or halo. 14. A conpound according to any one of the

pr ecedi Agpnpb@idrBcondiertearny oRe ofitse frydtiogesimewhdin th bompusoirpeunsbuad cidsraiiag-a) O
any one of the preceding clains wherein s is an integer equal to O or 1.

16. A compound according to any one of thehgreceding claims for use as a
nmedi cine. 17. A conposition conprising a rmaceutically acceptable carrier
and, as active ingredient, a therapeuti |y effective anount of a conpound
as defined in any one of clains 1 to /8. Use of a conpound according to
any one of clainms 1 to 15 or a conpos|iti according to claim17 for the
manuf acture of a medi cameyy for the t tment of mnycobacterial diseases.

19. A process for preparlng ording 1o claiml1l characterized by

lu&{ C
reacting an internediate OfJL;:;E\ Pﬁﬁbmnth a |nternediate of formula
I
on

(I'l'l) in the presence of a ’g gandl-eh the presence of a
suitable solvent, and opti res ceRof a suitable base, R | 4
(Ro7( R yYH2)s R4 s N(CR N(I R{I) (Il) wherein RLto R7, p, s, T
and q are as defined in claiml1; or, if desired, converting conpounds of

f or mul avHelemr'a8 R{ by, r bridt Car@acdefifddhesnyfond bi@wirtg @Bt - known transformati ons,

and further, if desired, converting the conpounds of forrmula (la) or (lb),

i Nt 0sa A feha@Prutdoeddglty adGnt ¥edHadNt fo@XihereMGhettomaslal tsiaBms@lntl ofxyriulagrd)ment
with an acid, or into a therapeutically active non-toxic base addition salt
by treatnment with a base, er conversely, egnverting the acid addition salt
forminto the free base by treatnent with @kxali, or converting the base
addition salt into the free acid by treat'-nt with acid; and, if desired,
preparing stereochemcally isoneric fer¥9s, quaternary am nes, tautomeric
forns or N-oxide fornms thereof. 20 A pund according to any one of
clains | to 6 wherein RL is halo; egffal to 1; s is equal to O or 1; R2
is hydrogen, halo or alkyl; RS Qt dnally substltE gd phenyl or
optional ly substituted néﬁh #FyM andcﬁﬁsare leﬁal 41 R6 i s hydrogen
and r is 1; R7 is hydrog QQ? 2 und cordlng toclal m20 wherein
Rl is bronn R2 is hydrogen or\a ; S @mﬂaloﬁﬁenyl 3, 5-di hal ophenyl

or naphthyl; R4 and R5 are nethyl; R7 HE drogen or phenyl. 22. A conpound
according to any one of claims 1 to 15, 20 or 21 wherein alkyl is Cl-6alkyl.

wherein R to R7, p, s, r and q are as defined in any one of claims 1 to 3.

6. A compound according to any one of claims 1 to 3 wherein the compound is a compound of formula (I-c)

wherein R'to R7, p, s, r and q are as defined in any one of claims 1 1o 3.
7. A compound according to any one of the preceding claims wherein R'is halo.
8. A compound according to any one of the preceding claims wherein p is equal to 1.

9. A compound according to any one of the preceding claims wherein R2 is hydrogen, halo or C_galkyl.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

-48-

A compound according to any one of the preceding claims wherein R3 is naphthy| or pheny!, each optionally sub-
stituted with 1 or 2 substituents, that substituent preferably being a halo.

A compound according to any one of the preceding claims wherein g is an integer equal to 1.

A compound according to any one of the preceding claims wherein R4 and R3 each independently are hydrogen or
C.galkyl.

A compound according to any one of the preceding claims wherein R€ is hydrogen, alkyl or halo.
A compound according to any one of the preceding claims wherein R7 is hydrogen or Ar.

A compound according to any one of the preceding claims wherein s is an integer equal to 0 or 1.
A compound according to any one of the preceding claims for use as a medicine.

A composition comprising a pharmaceutically acceptable carrier and, as active ingredient, a therapeutically effective
amount of a compound as defined in any one of claims 1 to 15.

Use of a compound according to any one of claims 1 to 15 or a composition according to claim 17 for the manufacture
of a medicament for the treatment of mycobacterial diseases.

A process for preparing a compound according to claim 1 characterized by reacting an intermediate of formula (11)
with an intermediate of formula (lli) in the presence of a suitable coupling agent and in the presence of a suitable
solvent, and optionally in the presence of a suitable base,

Sy /‘Re"
% @
P 4 R",
G A y
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wherein R to R7, p, s, r and q are as defined in claim 1;

or, if desired, converting compounds of formula (la) or (Ib) into each other following art-known transformations, and
further, if desired, converting the compounds of formula (la) or (Ib), into a therapeutically active non-toxic acid
addition salt by treatment with an acid, or into a therapeutically active non-toxic base addition salt by treatment with
a base, or conversely, converting the acid addition salt form into the free base by treatment with alkali, or converting
the base addition salt into the free acid by treatment with acid; and, if desired, preparing stereochemically isomeric
forms, quaternary amines, tautomeric forms or N-oxide forms thereof.

A compound according to any one of claims 1 to 6 wherein R' is halo; p is equal to 1; s is equal to 0 or 1; R? is
hydrogen, halo or alkyl; R3is optionally substituted pheny! or optionally substituted naphthyl; R4 and RS are Cy_galky!;
R6 is hydrogen and r is 1; R7 is hydrogen or Ar.

A compound according to claim 20 wherein R1 is bromo; R?is hydrogen or alkyl; R3is 3-halophenyl, 3,5-dihalophenyl
or naphthyl: R4 and R® are methyl; R7 is hydrogen or phenyl.

A compound according to any one of claims 1 to 15, 20 or 21 wherein alkyl is C;_galkyl.



