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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, woarostubeal y t hose di seases caused by pat hogeniRCT/ER20085@50265r | a
such as Mycobacterium (M) tuberculosis, M bovis, M aviumand M

I nari num 10 BACKGROUND OF THE | NVENTI ON Mycobact eri um tubercul osis is the
causative agent of tuberculosis (TB), a serious and potentially fatal
infection with a world-w de distribution. lEstinmates fromthe Wrld Health
Organi zation indicate that nore than 8 mllion people contract TB each year,

15 and 2 mllion people die fromtuberculosis yearly. In the |last decade, TB
cases have gr aBsP¥raerdudnbciavesi ANy trherrhigh est MxoslenERTALL IGITBOSORS
I npoveri shed communities. |f these trends continue, TB incidence wll

I ncrease by 41 %in the next twenty years. Fifty years since the

I ntroduction of an effective chenotherapy, TB renmains after AIDS, the
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H V-negative apg; i is responsible for the death of one out of every three
people with H V/AIDS worl dwi de. 25 Existing approaches to treatnent of
tubercul osis all involve the conbination of nmultiple agents. For exanple,
the regi nem recommended by t hHBAOKGROUNDIQF THEIINVESEIONCe i s a conbi nation
of isoniazid, rifanpicin and pyrazi nam de for two nonths, followed by

i soniazid and rifanpicin alone for a further four nonths. These drugs are
conti nued for Micdbaetetiien tubsyasfosisdn thesansativeageetof suberculasisddB)ia seripys\and For
pati ?nt S i Rf eChdtshtidily ﬁtﬂf:iﬂfbét;{oﬁ%?ﬁ@oﬂ@&zﬁ&t&ﬁimﬁoham&n.@%s Homlthdwogld! osi s,
agents such as.e utol. stre cin ananyci n,. am kacin, capreomycin,
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There is a hi g thasgiredds cantaes T3 mexdgnes @WF%Y%%@WWWY% ment by
enabl i ng Fifty years since the introduction of an effective chemotherapy, TB remains after

AIDS, the leading infectious cause of adult mortality in the world. Complicating the TB

20  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 more likely
to develop active TB than pebple 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
isoniazid and rifampicin alone for a further four months. These drugs are continued for
a further seven months in patients infected with HIV. For patients infected with multi-

30  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 combination of agents that
offers the possibility of therapy of less than six months® duration.

35
There is a high medical need for new drugs that improve current treatment by enabling
regimens that facilitate patient and provider compliance. Shorter regimens and those



regimens that facilitate patient and provider conpliance. Shorter regi nens
and those WD 2005/ 070924 PCT/ EP2005/ 050267 -2 that require |ess supervision
are the best way to achieve this. Mst of the benefit from treatnent cones
in the finrgb28osmmod2es, during the intensive, or bactericimalEriobsese2énhen
four drugs are given together; the bacterial burden is greatly reduced, and
patients becone noninfectious. The 4- taqy6-nonth continuation, or
sterilizing, phase is required 5 to elimnate persisting bacilli and to
mnimze the risk of relapse A potent sterilizing drug that shortens
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~ The term “drug resistant” as used hereinbefore or hereinafter is a term well understood
by the person skilled in microbiology. A drug resistant Mycoba&erium isa
Mycobacterium which is no longer susceptible to at least one previously effective drug;
which has developed the ability to withstand antibiotic attack by at least one previously
25  effective drug. A drug resistant strain may relay that ability to withstand to its progeny.
Said resistance may be due to random genetic mutations in the bacterial cell that alters
its sensitivity to a single drug or to different drugs.
MBDR tuberculosis is a specific form of drug resistant tuberculosis due to a bacterium
resistant to at least isoniazid and rifampicin (with or without resistance to other drugs),
30  which are at present the two most powerful anti-TB drugs.

The purpose of the present invention is to provide novel compounds, in particular
substituted quinoline derivatives, having the property of inhibiting growth of
Mycobacteria including drug resistant or multi drug resistant Mycobacteria, and

35  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 which are at present the two nost powerful anti-TB drugs. The purpose of
the present invention is to provide novel conpounds, in particular
substituted quinoline derivatives, having the property of inhibiting growh
of Mycobagbeoisw7omel udi ng drug resistant or nulti drug rREIVER2805/050267
Mycobacteria, and 35 therefore useful for the treatnent of mycobacterial

di seases, particularly those diseases cagsed by pathogenic nmycobacteria
such as Mycobacteriumtuberculosis, M bovis, M avium M snmegmatis and M
mari num WO 2005/ 070924 PCT/ EP2005/ 050267 -3 Substituted quinolines were
al ready disclosed in US 5,965,572 (The United States of Anerica) for
treating antibiotic resistant infectigns and in WO 00/ 34265 to inhibit the

growt h of bacSubstiswtedquineiney warestsadynsetosed in YR $ 965581 i(The United Hptseohse t he
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(la) N2 3 Rs@l&htuted(qﬂimﬂhzderhahv&s\acbording)oR&mﬁ’ﬁuw t he pharnaceutically

acceptabl e acid or base addition salts thereof, the quaternary 15 am nes

thereof, the stereochemcally isoneric fornms thereof, the tautoneric forns

t hereof and the N-oxide fornms thereof, wherein : R is hydrogen, hal o,

hal oal kyl cyano, hydroxy, Ar HUMMARY ORTHEINRVENTIONY!thi o, al kyl oxyal kyl ,
al kyl t hi oal kyl, Ar-al kyl or di (Ar)alkyl;

10  The present invention relates to novel substituted quinoline derivatives according to
Formula (Ia) and (Ib)

R,

the pharmaceutically acceptable acid or base addition salts thereof, the quaternary
15  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, alkylthioalky], Ar-alkyl or di(Ar)alkyl ;
P is an integer equal to 1,2, 3 or 4 ;



pis an integer equal to 1, 2, 3 or 4 ; WD 2005/070924 PCT/ EP2005/ 050267 -4
RZ i s hydrogen, hydroxy, thio, alkyloxy, alkyloaaxyal kyl oxy, al kylthio, nono
N ~Y or di(alkyl)amno or a radical of fornula wherein Yis CH2, 0, S, NH
or N-al kylwo 26%/07892al kyl , Ar, Ar-alkyl, Het or Het-al kyl ;pCTER005/016ydr ogen,
al kyl or benzyl; R5 is hydrogen, hal o, haloal kyl, hydroxy, Ar, alkyl,

al kyl oxy, al kylthio, alkyloxyal kyl, alkykthioal kyl, Ar-alkyl or di(Ar)alkyl
; or two vicinal R5 radicals may be taken together to formtogether with the
phenyl ring to which they are attached a naphthyl; 10 r is an integer equal

or alkyl o RIS oxo S Bronenahiten: PG auRles ieorRiofiy, syl 20"

1s Zis CH2 or C(=0); alkyl is a straight or branc turated hydrocarbon
radi cal having from1l1l to 6 carbon atons ; or is a cMEI/é;: sat ur at ed
hydrocarbon radi cal havirRga ggﬂ,ﬁotopa%&p&mﬂnﬁgorm I Witren ¥ i€
saturated hydrocarbon radi having from3 to 6 carbon atons attac ed to a
strai ght or branched sdPub BINS?H?Y carbon radical 20 having from1l to 6
carbon atons R*wherein 1eatkpl,m,rAneﬂkﬁ;HanorHet lkyhptional |y substituted with

hal o, hydrgx sal kyl oxy; ﬂ éﬁ‘ fﬂkﬁ hormcycl e selected fromthe group
of phenyl, Wé?t hyl , acen y ({ dronapht %}’ each opt ionally

substi t ut ed 1, 2 o‘ﬁh hﬂ?d@}ﬂﬂﬂ'ﬁyla d1exy, A ently
sel ected fromthe groupalgyf Lgy.amglorzﬁ M,, oam no, nono- or

al oyl bxycar bol¥A %mélﬁe%%'ﬂsﬁaw%ﬁégwtﬁ'fa' T

di al kyl am nocar bonyl ; which they are attached a naphthyl;

10 r is an integer equal to 1, 2, 3,4 0r 5 ; and
RS is hydrogen, alkyl, Ar or Het ;
R’ is hydrogen or alkyl ;
R® is oxo ; or
R’andR®  together form the radical -CH=CH-N=;
15 Z is CH; or C(=0);

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 6
carbon atoms attached to a straight or branched saturated hydrocarbon radical

20 - having from 1 to 6 carbon atoms ; wherein each carbon atom can be optionally
substituted with halo, hydroxy, alkyloxy or oxo ;

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,

25 nitro, amino, mono- or dialkylamino, alkyl, haloalkyl, alkyloxy, haloalkyloxy,
carboxyl, alkyloxycarbonyl, aminocarbonyl, morpholinyl and mono- or
dialkylaminocarbony] ;

Het is amonocyclic heterocycle selected from the group of N-phenoxypiperidinyl,
pyrrolyl, pyrazolyl, imidazolyl, furanyl, thienyl, oxazolyl, isoxazolyl, thiazolyl,

30 isothiazolyl, pyridinyl, pyrimidinyl, pyrazinyl and pyridazinyl; or a bicyclic
heterocycle selected from the group of quinolinyl, quinoxalinyl, indolyl,
benzimidazolyl, benzoxazolyl, benzisoxazolyl, benzothiazolyl, benzisothiazolyl,
benzofuranyl, benzothienyl, 2,3-dihydrobenzo[1,4]dioxinyl or
benzo[1,3]dioxolyl ; each monocyclic and bicyclic heterocycle may optionally



Het is a nonocyclic heterocycle selected fromthe group of
N-phenoxypi peridinyl, pyrrolyl, pyrazolyl, imdazolyl, furanyl, thienyl,

oxazol yl, isoxazolyl, thiazolyl, 30 isothiazolyl, pyridinyl, pyrimdinyl,
pyrazi nyl vaodogyresdazi nyl ; or a bicyclic heterocycl e sel aTEP200505026ie gr oup
of quinolinyl, quinoxalinyl, indolyl, benzimdazolyl, benzoxazolyl,

benzi soxazol yl , benzot hi azolyl, benzi sothi;azolyl, benzofuranyl,

benzot hi enyl , 2, 3-di hydrobenzo[ |, 4] di oxi nyl or benzo[1, 3]dioxolyl : each
nonocyclic and bicyclic heterocycle may optionally W 2005/ 070924

PCTI EP2005/ 050267 _ be sybstituted on a c 0 omwith 1, 2 or 3
substituents sel ecPeabsiigirdone 8&5%?’%21 %?ra?thi}gmﬁts afflmd%qméhekw oXy ;
hal o i s a substi t ugieup s€hale,tlydrdxypatkylloe aljyloxy; of fluoro, chloro, bronp and

i odo and hal gal ky] i - ' e u d r adi cal
having from 1?@8 {ga@l@%t%ég%@é&%%ﬂ%n}% y IO?CfR] gg’t’ E@éfoé y%%??é@ﬁ%r? radi cal

havi ng from 3halealylcar bige streightor bignehes satusated hyrdroparhongadieal hawvipg fromal to
substituted with one of ciBéLaBmk Or #EWINE satliaRd GYIEMBES radica dm@3For nul a
(la) and (I b) are |nterrteﬁaated I n th? e"%‘t“’ al colerré)ognd aCCO{) hg_?dto
Formula (Ib), with Rs e fqerhop atoms, whesefp.one or moe carhon gtoms aresppstityied o
conpound accordi ng to Feithohaortherp halotdtor®2 equal to hydroxy (keto-enol
taut omerisn). DETAILED DESCRIPTION 15 In the framework of this application,

al kyl is a straight or branched saturated hydrocarbon radical having from1
to 6 carbon atibfgompeynds according o Kormyle (la) Iayeingrerelateshinthatie®ae havi ng

L rom 3 ]Eo 15 g@bﬁp&gmﬂta@m‘rding% Fbﬁmﬂa@:b);mhitlé eqm:umﬁmduﬂgﬁeﬁééq%v%%di cal
avl n rom 0 cargon a . S | or ancpne
TS 6 g PER sPf A ARedt o BbAE) with £ b3 Adec®l alhBBGRTH 20

carbon at om daworherisoPt i onal |y substituted with hal o, hydroxy, alkyloxy or
oxo. Preferably, alkyl is nethyl, ethyl or cycl obexylnmethyl. In the

f ramewor k of ﬁﬁ%ﬁgﬂa]ééﬁ%ﬁLH?ﬁ is a honocycle selected fromthe group of

25 phenyl, na t et rahydr onapht hyl , each optionally
substituted wth 1, 2 or 3 substituents, each substituent independently

O B P AAD
hydrocarbon radlcg.{ h'c%/vmg h'aom Y to é 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 6 carbon atoms attached to a straight or branched
20  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.

In the framework of this application, Ar is a homocycle selected from the group of

25  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, aminocarbonyl, morpholinyl and mono- or
dialkylaminocarbonyl. Preferably, Ar is naphthyl or phenyl, each optionally

30 substituted with 1 or 2 halo substituents.

In the framework of this application, Het is a monocyclic heterocycle selected from the
group of N-phenoxypiperidinyl, pyrrolyl, pyrazolyl, imidazolyl, furanyl, thienyl,
oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, pyridinyl, pyrimidinyl, pyrazinyl and

35  pyridazinyl; or a bicyclic heterocycle selected from the group of quinolinyl,
quinoxalinyl, indolyl, benzimidazolyl, benzoxazolyl, benzisoxazolyl, benzothiazolyl,
benzisothiazolyl, benzofuranyl, benzothienyl, 2,3-dihydrobenzo[1,4]dioxinyl or



hal oal kyl oxy, carboxyl, al kyl oxycarbonyl, am nocarbonyl, norpholinyl and
nono- or dial kyl am nocar bonyl. Preferably, Ar is naphthyl or phenyl, each
optionally 30 substituted with I or 2 halo substituents. In the franework of
this appl i wax200841070#8t i s a nonocyclic heterocycl e sel ect eRCT/ERPIO03/068267gr oup
of N phenoxypi peridinyl, pyrrolyl, pyrazolyl, imdazolyl, furanyl, thienyl,

oxazol yl, isoxazolyl, thiazolyl, isothiazglyl, pyridinyl, pyrimdinyl,
pyrazi nyl and 35 pyridazinyl; or a bicyclic heterocycle selected fromthe
group of quinolinyl, quinoxalinyl indonI benzi m dazol yl , benzoxazolyl,
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PCT/ EP2005/ o5mﬁmtecﬁom:ubx[n1at@pmﬂ»<b Ryor 3 subsatmnqud:ﬁom thergrobp of/lllo,c
heterocycl e "%éﬂgﬁf’egaﬁ' Xlk?lﬁ SPREkdy Hetlishiedyl of 18t Jtbst; 2 or 3

substituents e group of halo, ‘hydroxy, atkyl ’or alkyl oxy.
Preferably, Harefprablytegiiragyl i uranyl or pyridyl, nost preferably Het is

fin-any]. 3 In the framework of this application, haloisasubstituent
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carbon at ons (ﬂuoeo,élslmo, bromgt anddedajarid lsgrstmgbtonr&aanch@dxsangatﬁd om3to 6
carbon atons, Shf%ﬂi%aﬂia ﬁ‘oﬁ@&@@@mﬁ&@ﬁﬁm@bﬁaé&]ﬁ edlﬁy@R;chBﬁ' one
or nore hal o- a(ggqﬁ Pre£m aqb %ls E: fluoro or oro and
preferably, bgying w. W’é‘rf@?é’ﬂqﬁ’%ﬁ“m%?’ﬁ%?rﬁer t he
term" corrpmund;absnﬁutéd)wmmm cﬁﬂml)redmlo(dtdm)ns Prefer&lmhalbd)sbmimpﬂuno Iondﬂoﬁohei r
N- oxi de forns, ?fé aﬂ%ﬁ'ﬁ&ﬂﬂ!ﬂ@ﬁ:@ﬁl ry amnes, their tautoneric 15
er eo cﬁﬁem [

forms and thelr y I someric¢ forns. Of special interest are
t hose conpounds of forrmula (la) or (Ib) which are stereochemcally pure. An

i nteresting emaiemmsemﬁerelhm@msm"masmmmﬂa aa) 6m5)h%&ﬂe&ﬂwpounds

of formula (I I

addition salts o%élg%eﬁ@ﬂ@%&f%e?&%%?%%ﬁi%ﬁlggl y |§§;n§$%ns or m&{)rﬁ%?czof t he
t aut omer i c15 orfrsms avd their steraerhemicallyisosetie forms.nOF speciabipterestitathose z | s CH:

Ri i s hydrogenonpdhiis of édrR@ia(¥d) or CbFhich Adedicdeothertiicallyire, al kyl , al kyl oxy,

An interesting embodiment of the present invention relates to those compounds of
formula (Ia) or (Ib), the pharmaceutically acceptable acid or base addition salts thereof,

20 the stereochemically isomeric forms thereof, the tautomeric forms thereof and the
N-oxide forms thereof, wherein

Z is CHa;
R! is hydrogen, halo, haloalkyl, cyano, hydroxy, Ar, Het, alkyl, alkyloxy,
alkylthio, alkyloxyalkyl, alkylthioalkyl, Ar-alkyl or di(Ar)alkyl ;
25 p is an integerequal to 1,2,3 or 4 ;
R? is hydrogen, hydroxy, thio, alkyloxy, alkyloxyalkyloxy, alkylthio, mono

?‘\N/\|

Y .
or di(alkyl)amino or a radical of formula l\/ wherein Y is CHy,

O, S, NH or N-alkyl ;
R is alkyl, Ar, Ar-alkyl, Het or Het-alkyl;
3 R is hydrogen, alkyl or benzyl;
R’ is hydrogen, halo, haloalkyl, hydroxy, Ar, alkyl, alkyloxy, alkylthio,

: alkyloxyalkyl, alkylthioalkyl, Ar-alkyl or di(Ar)alkyl ; or
two vicinal R’ radicals may be taken together to form together with the phenyl ring to
which they are attached a naphthyl;
35 r is an integer equal to 1,2, 3,4 or 5; and



al kyl t hi o, al kyl oxyal kyl, al kyl thioal kyl, Ar-alkyl or di(Ar)alkyl ; 25 pis
an integer equal to 1, 2, 3 or 4 ; R2 is hydrogen, hydroxy, thio, alkyl oxy,
al kyl oxyal kyl oxy, al kylthio, mono ~-N- Y or di(alkyl)am no or a radical
of formul ayeohessmirop2yY is CH2, 0, S, NH or N-al kyl ; R3 is miTiEI2005050267

Ar-al kyl, Het or Het-alkyl; 30 R' is hydrogen, alkyl or benzyl; RSis
hydrogen, hal o, haloal kyl, hydroxy, Ar, alLkyl, alkyloxy, alkylthio,

al kyl oxyal kyl , al kyl t hi oal kyl, Ar-al kyl or di (Ar)al kyl ; or two vicinal R5
radi cal s may be taken together to formtogether with the phenyl ring to

V\/mch t hey aregattached, apht |s an integer equal to 1, 2, 3, 4
or . and %2005/ 0709% y%@%ﬁ?ﬁ‘@b -7 R6 is hydrogen, alkyl, Ar or
Het ; . RC |£7hydrogen1sthydmghyd)ra;lkyms i's oxo ; or R7 and Rs together form

t he radical - CHN= Rabkyl is a straight or branched saturated

hydrocarbon radi cal havi ng from 1 to 6.  carbon atons ; or is a cyclic
saturated hydRo@adBon riegrthenforaiheredical ofHSCHNG: carbon atons : or is a a

c%/tcl 'ﬁ Zat $r ataﬂtg'l hyﬂms:ght bgﬂbré@ﬁb@édtmbﬁdhi]&oéd&mﬂ radicsl tﬁwngarfdnpd D@6 OB
attached to a strai or branch r adi Vi ng
from1l to 6 carbon® %Fg%t msmﬂ’eﬂs«?%{d& s@ﬁ%‘f@'&ﬁyﬁbg ‘%‘ﬁﬁ’%ﬁ frf’glr?aﬁo%y
substituted with hatrbon atpuis oryis azl dygliosefurated hydsocarbyn radical hhm@ymi Ftose| ect ed
from the group of BlieRhon3apithaYly o RRRRRGIrithed siiated RyooRORNBKk: cach

optional |y substi tgt ed wth subst | tuent s, each stituent

i ndependent |y sel eQFEBE HPBnh tPI@é’aE}PB@EPnE?f’ VHIFERRD S8 %Pﬁam&%‘i ¢ optienally ani no,
mono- or dioal kyl amsiitstitutddayith hdlehydtoky, alkyddAydrexy ; hal oal kyl oxy, 15
carboxyl . a1 KyLoxy Sol RRuele 30LAAPAGR AV broud B AR) A dodaft "
telrahydronaphthyl 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,
15 carboxyl, alkyloxycarbonyl, aminocarbonyl, morpholinyl and mono- or
dialkylaminocarbony] ;

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

20 heterocycle selected from the group of quinolinyl, quinoxalinyl, indolyl,

benzimidazolyl, benzoxazolyl, benzisoxazolyl, benzothiazolyl, benzisothiazolyl,
benzofuranyl, benzothienyl, 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
25 group of halo, hydroxy, alkyl or alkyloxy ;
balo 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
30 with one or more halo-atoms.

Preferably, R’ is hydrogen, halo, haloalkyl, hydroxy, Ar, alkyl, alkyloxy, alkylthio,
alkyloxyalkyl, alkylthioalkyl, Ar-alkyl or di(Ar)alkyl.

35  Preferably, the invention relates to compounds of Formula (Ia) or (Ib) wherein :

R is hydrogen, halo, cyano, Ar, Het, alkyl, and alkyloxy ;
o] is an integer equal to 1,2, 3 or 4 ;



Het is a nonocyclic heterocycle selected fromthe group

of N phenoxypi peridinyl, pyrrolyl, pyrazolyl, imdazoly], furanyl, thienyl,
oxazol yl, isoxazolyl, thiazolyl, |soth|azolyl pyridinyl, pyrimdinyl,
pyrazi nyl wocogsp7oeazi nyl; or a bicyclic 20 het er ocycl e si'BERMOS/65024M t he
group of quinolinyl, quinoxalinyl, indolyl, benzimdazolyl, benzoxazolyl,
benzi soxazol yl, benzot hi azol yl, ben2|sothFazonI benzof urany],
benzot h] enyl , 2, 3- dlhydrobenzo[l 4] di oxi ny benzo[ 1, 3] di oxol yl ; each
nonocycl i c and bi cyclic heterocycle may optionally be substituted on a

Pyl oy ol ky R or Bl ey  BRJoEHaPHtPS" 2yt GRS Fpoo AN oA PRl oup

of fluoro, cliloro, bronop and i d haloalkyl is a straight or branched
saturated hydrocarbon radical ha |ng fron11 to 6 carbon atonms or a cyclic
saturated hydrocarbon r@pi g a NAV i? §§b6 carbon atons, wherein one
or nore carbongtonms are I'tuted 30 MAt one nor e hal o- at ons.

Preferably, R@ i's hydro’@@ﬂf}’l ey At-alicg as ek | | hydroxy, Ar, al kyl, alkyl oxy,
al kyl thio, alpyl oxyal kighyds@ &yhﬂ@]&eﬂe&y] Ar - al kyl or d| (Ar)al kyI 35

Preferably, g inventig ounds of Formula (]Ja) or (1b)
wherein : 5th§Ts hydro Eldxrqg?no?ﬁlg 5?1%}' A, Het, al kyl, and alkyloxy ; pis
an integer eqtwb vicmallR @dlcslsmaybetalmmmsmfomwga@wm&@&mmmgm 8 RZ
i s hydrogen, hydroxy, a%vﬁiéh%m@ﬂtﬂé&’ﬂeﬁmg Jioxy, alkylthio or a radical
~-0OY, of fornmula wherein Y is I'kyl, Ar, Ar-alkyl or Het ; R' is
hydr ogen, al kyl or benz&?la“m@eRSq‘}ag Oﬁy’cﬂ”Sge hal o or al kyl ; or two vicinal

RS radicals n® be takeishydn@gem;er to formtogether with the phenyl ring to

whi ch they ar g7att ached; ;3,83 %@ﬁdr is an integer equal to 1 ; and e is
hydr ogen ; 10 7 1S hydro en or
1S 0x0 ; Oor

R” andR® together form the radical -CH=CH-N=;
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

15 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 or hydroxy ;

Ar  is a homocycle selected from the group of phenyl, naphthyl, acenaphthyl,

20 tetrahydronaphthyl, each optionally substituted with 1, 2 or 3 substituents, each
substituent independently selected from the group of halo, haloalkyl, cyano,
alkyloxy and morpholiny] ;

Het is a monocyclic heterocycle selected from the group of N-phenoxypiperidinyl,
furanyl, thienyl, pyridinyl, pyrimidinyl ; or a bicyclic heterocycle selected from

25 the group of benzothienyl, 2,3-dihydrobenzo[1,4]dioxinyl or benzo[1,3]-
dioxolyl; each monocyclic and bicyclic heterocycle may optionally be
subsﬁtutéd on a carbon atom with 1, 2 or 3 alky] substituents ; and

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

30  For compounds accoiding to either Formula (Ia) or (Ib), preferably, R! is hydrogen,
halo, Ar, Het, alkyl or alkyloxy. More preferably, R' is halo. Most preferably, R! is
bromo.

Preferably, p is equal to 1.
35



Ra is oxo ; or R7 and Rs together formthe radical -CH=CH N=; alkyl is a
strai ght or branched saturated hydrocarbon radical having from1l to 6
carbon atons ; or is a cyclic saturated hydrocarbon radical having from3 to
6 15 carbwo 208450078924 or is a a cyclic saturated hydrocar RGI/ERGOEE@O26Tavi ng
from3 to 6 carbon atons attached to a straight or branched saturated
hydrocarbon radi cal having from1l to 6 cgrbon atons ; wherein each carbon
atom can be optionally substituted with halo or hydroxy ; Ar is a honocycle
selected fromthe group of phenyl, naphthyl, acenapht hyI 20

tetrahydronap gh.optiona ' e 1th 2 bstltuents
each substi t&%%?‘ beeg H’&ﬁrﬂgﬁ “’i‘%’?{é‘é’ ?gﬁqll&lg& 0\%%59 l%#gh%r?%lccra Nal oal kyl ,
cyano, ai kyl Mgstprederatdy,rﬂmlsme;hyloxyHet i's a nonocyclic het erocycl e sel ect ed
fromthe group of N-phenoxypi peri di nyI fh anyl, thienyl, pyridinyl,
pyrimdinyl ; or bicyclic hetero sel ectedﬂ&om 25 the graoup of
benzot hi enyl , PZ?fSraH]iY@*d’r?B@HE@Ylipﬁﬁ"df gtyeach,ontionally substituted gty Ler2 ooch
m)ngcycl r[ c saan;lbdtmeﬁtsL maf‘@dbaitﬂemh pt&eratﬂy‘:)aﬂg & hale lok Ytaloaikyls tHost préfeiably tr[ah{[ga t
carbon atom wi . s, i tuen
sel ected from¥fe gM regmémﬁ*}}(grﬁs cﬁﬁﬁl loi’gﬂé&@brM%}%r kcgqrrlfil

according to either Fornula (la) or (1b), preferably, Rl is hydrogen hal o,

Ar, Het, al kylpreferaglyk ! @tdrdden er flkalf RoRProferably hatiRas NG leftfyer ably, R
is brorm Pr erabl’? to 1. %5 V\DZdl%1070924 Psc,:T/E P2005/ 050267

1S €
-9 Preferably, ?&PF% ngod%’r’?g&g] kyl oxy or alkylthio. Mre preferably, R2 is
al kyl oxy. ld\/bst pref erabI y R2 | s nethyl oxy. Preferably, R3 is naphthyl,

phenyl or oM b P,gﬂ,géﬁltuents t hat
substltuent pre era Py E)EI ng a haI 0 oﬁ%al galpk&fé 1zbst preférably bei ng a

hal o. More preferably, R3 is naphthyl or phenyl Most preferably, R3 is
napht hyL Pr efefafably, rii4 ok 2. hydrogen or al kyl, nore preferably al kyl, such
as nethyl or ethyl. Mst preferably R4 is nethyl.

15  Preferably, R® is hydrogen or methyl. Most preferably, R is hydrogen.
Preferably, Z is CHo.

Preferably, Z is C(=0).

20
For compounds according to Formula (Ib) only, preferably, R7 is alkyl, preferably
methyl, and R® is oxygen.

An interesting group of compounds are the compounds of Formula (Ia), the

25  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.

An interesting group of compounds are those compounds according to Formula (Ia), the

30 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, in which R’ is hydrogen, halo, Ar, Het, alkyl or alkyloxy;
p=1 R? is hydrogen, alkyloxy or alkylthio; R® is naphthyl, phenyl or Het, each
optionally substituted with 1 or 2 substituents selected from the group of halo and

35  haloalkyl; R* is hydrogen or alkyl; R® is hydrogen, alkyl or halo; r is equal to 1 and R®
is hydrogen.



10 Preferably, RS is hydrogen, alkyl or halo. Mdst preferably, R5 is
hydrogen. Preferably r is 1 or 2. 15 Preferably, R6 is hydrogen or nethyl.
Most preferably, R6 is hydrogen. Preferably, Zis CH2. Preferably, Z is
Clam). 20wbaoosarozeunds according to Forrmula (1b) only, RORErR0682059267R7 i s
al kyl, preferably nethyl, and Rs is oxygen. An interesting group of
corrpounds are the corrpounds of Formula (lLg), the 25 pharnaceutically
acceptabl e acid or base addition salts thereof the quaternary ami nes

t hereof, the stereochemcally |sorrer|c forms thereof, the tautoneric forns

;t\grteﬁgsgngo t he %gm de fowgcs the An I nt eﬂfét”?{%d%ﬁouﬁ of !c&gglowds
aﬁcept ?bl tehgcmderemmlanshydxdgen, ihaig e;g.lhromd) hﬂtydg@fg meﬂwl,cpx:}le&,rmrfmawh -
thereof and EITIORP YA sasERiints R Miph QRG] o HEAAn obriaghPWRRIeay | O
Het, al kyl or vathbalogsg: phenyhoptinpallysubssirtes; \!ﬁhh%lpklgapbshyl erﬁlmnxly& isiadeyLR3 i s

napht hyl, ghegyl methylNHethy®aetis hfdrope hhdb, &b kshldré; 166 h zqgcﬁ or
substituents iﬁ ct ed fromthe g?g%p of halg and 35 haYd:b Ris hydr ogen

or alkyl; R5 i drogen al kyl or halo; r is equal to 1 and R6 S
hydr ogen. WD 2005/ 070924 PCT/ EP2005/ 050267 -10 An interesting group of

conmpounds are éiﬂﬁfc Fsthsn%& e RL S
hyglnr)ogen hal (F)[thggﬁ Er 09 3 i éﬁl&%ﬁbﬂ Eﬁeﬁﬂe‘ﬁ)toc %ur anyl; R2 is

al kyl oxy, e.g. qmemqagx?chmopg ’H&B‘H@%‘}ﬂm%ﬂ?érf‘;ﬁ@s&’ the s»eﬂm&at i onal | 'y
substituted atdddibgtoceither Bormuke(a)lor (b} are abik ey formb Said atidstiditonlsalrdan be

ol o, 2 o chitbashen py Bebdhehe Yase dhufotine FipEaerS wﬁgﬁpﬁéﬁ%%ﬂ??&ﬂy
accept abl e aciod (Thhwith pppyopriate @Fldﬁs &r gwmple inorganicaeids, forexample hydsohalieut i cal | y
active non- towa,a aﬂmaﬂﬂhydreaﬂ&watmd,ﬁymbmmﬂ,m AftSc dci@arcor di ng

tcgnei)teher For mﬁosph TiC zlcni) rorgmn ac1ds f&%&gmple ace% aCId,SEy(E'O ace caa(<j:1 | Enl'ogzrl]nosal ts
15  acid, lactic acid, pyruvic acid, oxalic acid, malonic acid, succinic acid, 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.

20  The compounds according to either Formula (Ja) or (Ib) containing acidic protons may
also be converted into their therapeutically active non-toxic base addition salt forms by
treatment with appropriate organic and inorganic bases. Appropriate base salts forms
comprise, for example, the ammonium salts, the alkaline and earth alkaline metal salts,
in particular lithium, sodium, potassium, magnesium and calcium salts, salts with

25  organic bases, e.g. the benzathine, N-methyl-D-glucamine, hybramine salts, and salts
with amino acids, for example arginine and lysine.

Conversely, said acid or base addition salt forms can be converted into the free forms
by treatment with an appropriate base or acid.

30
The term addition salt as used in the framework of this application also comprises the
solvates which the compounds according to either Formula (Ia) or (Ib) as well as the
salts thereof, are able to form. Such solvates are, for example, hydrates and
alcoholates.

35

The term “quaternary amine” as used hereinbefore defines the quaternary ammonium
salts which the compounds of formula (Ia) or (Ib) are able to form by reaction between



obtained by treating the base formof the conpounds according to either
Formula (la) or (Ib) with appropriate acids, for exanple inorganic acids,
for exanple hydrohalic acid, in particular hydrochloric acid, hydrobromc
acid, sul fwo2w0s@iogk4 nitric acid and phosphoric acid ; oPQEREPWOSEI0AE], f or
exanpl e acetic acid, hydroxyacetic acid, propanoic 1s acid, lactic acid,
pyruvic acid, oxalic acid, malonic acid, guccinic acid, maleic acid,

fumaric acid, malic acid, tartaric acid, citric acid, nmethanesul fonic acid,
et hanesul fonic acid, benzenesulfonic acid, p-toluenesulfonic acid, cyclamc
acid, salicycli,c aci

conpounds acc&rb&?lﬁél@&e%&%wq%gﬁufénﬁﬁgﬁﬁtg @?r) Bag%?éoﬁﬁintgq %%)ra%%%protons
may al so be agentesuckas, fortezample; an aptionallysubstitated dosi ¢ base

addi tion salt fALREHAYde, Egltstﬂ?ﬂfdld@&'i} (ﬁ@é'@ﬁl@r@ﬁ&ﬁﬂkﬁnﬁ%godﬁ%ﬂ ni c

bases. Appropriate’ bas rise, he anmmohi um

salts, the al ICAPYPS&3Y °é‘&'r“§?1i’ é‘Fqlé‘é’FF’-]#é( %@Q@?“fo?%‘?spém% cular lithium
sodi um potsas shé¢thanesafpnstes, and aikgl pstoluehesulfomdtdss A quakdriaryaminedas apgsitvely bases,

C. 9. U he ez a6 P il Pe BoURAL B VAL SgflfloRl (S 0 L

am no aci ds, exa e argini e acr e or base
addi tion salt mdn,mﬂl@mceiete@g@mtqt@dmerm@ntemn @frdﬂélcﬁéﬁlh%e inrpduged asing fan wi t h
an appropri at expR@ge fkindCi d. 30 The termaddition salt as used in the
framework of this application also conprises the solvates which the
conpounds according to either Formula (la) or (Ib) as well as the salts

t her eof , arve dfederio*stepeacherioally isarherit fosmsiras usdddrerainx defides all ippshitdé es and

al cohol ates. 3gorldit sbith Whib'He Spribuncg BF Bfer Astutifrifa) i n@ﬂ?&ggﬁs‘éssdef' nes the
9f Py Y

guat ernary anmpni um_ sa e corrpoun (I'b) are

abl e to form tynlpsgthergise mentipned oyyndicatod) tbezm‘:qbem@azem -11 a
basi ¢ ni t r ogenjenbtesithe aiipmiest allfpositilesteroéHemically idohtyic #hspsaidmprtaes | at e

teni zi | t]tut
o hhal i de. ar R BingHE Sadeonlh pEY IR Gnerd Br AL bl Bololasft b’ Fbroin
benzyl i odi He. m&p@lar,rsa@qgamgemmmag@eﬂeﬂhegvphg-oo@ﬁmmnmgbsuﬂu@uso@ used,
such as al kyl #iydléds U&H]E@&Bﬁ@?%éﬂﬁa%&icﬁéals ﬁh%ﬂéve%tﬂ&&ﬁ@&@sdt'ufaﬁélat es, and

al kyl p-tol uenesﬁlgt];rgtrl]o%t E‘S%ereochgmlca]‘iyc Psgrrn c rms OP e com (())usnldg Io¥ e'wer Formula
(1a) or (Ib) are obviously intended to be embraced within the scope of this invention.
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-

20  Following CAS-nomenclature conventions, when two stereogenic centers of known
absolute configuration are present in a molecule, an R or § descriptor is assigned (based
on Cahn-Ingold-Prelog sequence rule) to the lowest-numbered chiral center, the
reference center. The configuration of the second stereogenic center is indicated using
relative descriptors [R* R* ] or [R* S*], where R*is always specified as the reference

25  center and [R* R*] indicates centers with the same chirality and [R*,5*] indicates
centers of unlike chirality. For example, if the lowest-numbered chiral center in the
molecule bas an § configuration and the second center is R, the stereo descriptor would
be specified as S-[R*,S*]. If “a” and “B” are used : the position of the highest priority
substituent on the asymmetric carbon atom in the ring system having the lowest ring

30 number, is arbitrarily always in the “a” position of the mean plane determined by the
ring system. The position of the highest priority substituent on the other asymmetric
carbon atom in the ring system relative to the position of the highest priority substituent
on the reference atom is denominated “a”, if it is on the same side of the mean plane
determined by the ring system, or “B”, if it is on the other side of the mean plane

35  determined by the ring system.



charged nitrogen. Pharmaceutically acceptabl e counterions include chlom
brono, iodo, trifluoroacetate and acetate. The counterion of choice can be
i ntroduced using ion exchange resins. 10 The term "stereochem cally

i soneric fworslosamorsed herein defines all possible isompgirgpbéds/isouhi ch

t he conpounds of either Formula (Is) or (Ib) may possess. Unless otherw se
nmentioned or indicated, the chem cal designation of conpounds denotes the
m xture of all possible stereochemically 1soneric forns, said m xtures
containing all diastereoners and enantioners of the basic nol ecul ar

structure . Mye in 15 particul ar,. stereogeni c centers have the R- or
S—configuratigﬁfnpg‘ﬂ’ﬁéf’fg@??ﬁh:g 2 (p)or ﬂg‘?m‘?fgﬁ? yﬁeﬂ’mga‘f‘{#at ed
radi cal s may lwugabdy hdverat 1dast two Stereogertic eenters indhdit gtucaire ewhichSayrlemabat cal |y
i sonmeric for f Sl ¢ & Formula (la) or (Ib) are
obvi ously intmr;p é‘dstt%}gocglgggc%gface W%Fﬁésf he scope of this invention. 20
Fol | ow ng CAS- nonencl ature conventions, when two stereo genie centers of
known absel utrge 6@hidusitlé ot dithBr PorfuR (B 0P {Ib) 48 WheSprodedseR dederifed
descriptor is SS:{%{]? %’gﬁ?edd.o%%hn- ngol .d- Er el o?)fse ence rul.e) to the
| owest - nunber BE{O¥HAYRe Hed 1p e Tofmp & mIzires o OFERAMIHR @i on of
t he second st be sapgmtiddrare oheanatier folldwing atkneymmgsolutidngiroceduntesThe pt ors [ R
*R* ] or | * ' * m | I; nce 25 center
and [ R*, R*] :?ﬁ ?g]ﬁ@\éﬁ?éﬁ?&fg%%&ﬁ%ﬁggm Qfﬁ':‘a‘;';lieia"t%%},{’%ﬁe& "?&%iees* .indicates
centers of unkFemaspendingdipsicreoneric salt forpisby reqctiom with g\suitablechibedd; Badr al
;:ﬁnt e[ in lbgedjaﬁi_@fetﬁﬁlﬂﬁ@sd]fliﬁnﬁ%\a@sm&il#e_ﬁﬂ% Sphiafedofod ex B 1§,Q>Icy]gserécmr&gr }g R,
e stereo degcri r . be ecl fied as * a9t .. "a'.a "/ 3" are
used -the pos?’?ﬁfﬁ‘ m%mqﬁ??&ﬂ‘éé{%eﬁ?’}%we&fﬁﬁlﬁﬁ %W?]ﬁaé"a’gﬂ/m‘retri c
carbon at om i alterhativeimagnenofisepardtngithaenahtiomagisdemms afithe @onpoundscf eithes
arbitrarily alpyaysa (18) éd18) ifvolRR Sighid BrotfatdgbphyRsing BIcARA sHbRIEFPRRE. DY the
ring system yﬁlﬁ omhor&ﬁg}f1 he hlgh St ﬁ:rp'gi'ﬁ% sub%t#tu nt on thg ot her
asymmetric ¢ d’ﬁ‘%ﬁ“ﬁfﬁ?‘i Y isemgric fooms may alsq bp derived from the soprespg t he
hi ghest prisor ptug stadacherhicellyt isomerid foems eff the eppreprivteostarting deteotalsn@beided 2", i f
it is on the | ' | system or
v i it s g i ol bed i RATARE. pRELIPIAGRedNe MiRoRbAG BV 2T T
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| east two stereogenic centers in their structure which my |lead to at

20 The tautomeric forms of the compounds of either Formula (Ia) or (Ib) are meant to
comprise those compounds of either Formula (Ia) or (Ib) wherein e.g. an enol group is
converted into a keto group (keto-enol tautomerism).

The N-oxide forms of the compounds according to either Formula (Ta) or (Ib) are meant

25  to comprise those compounds of either Formula (Ia) or (Ib) wherein one or several
nitrogen atoms are oxidized to the so-called N-oxide, particularly those N-oxides
wherein the nitrogen of the amine radical is oxidized.

The invention also comprises derivative compounds (usually called “pro-drugs™) of the
30 pharmacologically-active compounds according to the invention, which are degraded in
vivo to yield the compounds according to the invention. Pro-drugs are usually (but not
always) of lower potency at the target receptor than the compounds to which they are
degraded. Pro-drugs are particularly useful when the desired compound has chemical
or physical properties that make its administration difficult or inefficient. For example,
35  the desired compound may be only poorly soluble, it may be poorly transported across
the mucosal epithelium, or it may have an undesirably short plasma half-life. Further



| east 4 stereochemcally different structures. 5 The conpounds of either
Formula (la) or (I b) as prepared in the processes described below my be
synt hesi zed in the formof racem c m xtures of enantioners which can be
separ at ed woaoswres2anot her foll owi ng art-known resol uti orequEEX08650367 The
racem ¢ conpounds of either Fornula (la) or (Ib) may be converted into the
correspondi ng diastereoneric salt forns by, reaction with a suitable chiral
acid. Said 10 diastereoneric salt forns are subsequently separated, for
exanpl e, by selective or fractional crystallization and the enantioners are

liberated therefromby alkali. An alternati er of separating the
enanti oneri c fACRIsIOgOIRR-dRugT IRy e fovpd 1 B %-\? ﬁaﬁﬂ?’uf&" P ?Bgveﬂhvol ves

l'i quid chromsms? geng 983 ppn il 251 76) icaDrugs, 985,281 yp. A5 51T3, Sal d pur e
stereochem cally isoneric forns may al so be derived fromthe correspondi ng

15 pure stereochemcally isonmeric forns of the appropriate starting
materi al's, pr ®ro-dogs formstof thephammasplogicaliyeantive cempounds pwrdmg:@lthq/mvent@ner ably

'I a speci fs:ccvﬁil tﬁ&% ni un&eat‘ébéréﬂ t§é1tHérF&EﬂiﬂW cW'( g sygt hesi Zled by
st ereospeci fic_netho rat,i.on advan eously
enpl oy enanti (ﬂhé‘ini‘aS%Hq"?ﬂ% Sﬂlﬁﬁbbﬁﬁ?‘@ﬁ%‘} %Tftsg%?‘eﬂfgh Yorns of
t he conpounds isdmegictflueis tEﬁ‘Edif,lﬂ& tidtahermfo(rﬁdihemoﬁaud&herxﬁﬂeibmmhemeﬂt hose
conpounds of 0 S
converted int qiamgea?gaag&%‘fd{i‘a%B%Ete#%@aoﬁ%?édqrﬁdg%ﬁﬂ@és"cfgﬁ%gcrlr% of the
conpounds acc@r@nmgrqgoquféhemlﬂmrﬁooka,)wwekl is Gursalkith ahenyl, bgngybotonpri se
t hose conpgundseof theifélRinggfoupd 2 (1s) or (I b) wherein one or several
nitrogen atons are oxidized to the so-called N-oxide, particularly those
N-oxi des wherein the nitrogen of the am ne radical js oxidized. The

i nvention also conprises derivativegconpounds (us |y called " pro-drugs")
of the 30 pharnmacol ogi call y-@cti veljconpounds acggorgyng to the invention,

whi ch are degraded in vivo | e conpounds gccording to the

I nvention. Pro-drugs are usu R/“Z but t al f lower potency at the
target receptor than the conpounds to'which theylare degraded. Pro-drugs

are particularly useful when the desired conpound has chem cal or physical
properties that nake its adm nistration difficult or inefficient. For
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-13

Compounds according to the invention having an amino group may be derivatised with
a ketone. or an aldehyde such as formaldehyde to form a Mannich base. This base will
hydrolyze with first order kinetics in aqueous solution.

20  The compounds according to the invention have surprisingly been shown to be suitable
for the treatment of mycobacterial diseases, particularly those diseases caused by
pathogenic mycobacteria, including drug resistant and multi drug resistant
mycobacteria, such as Mycobacterium tuberculosis, M. bovis, M. avium, M. smegmatis
and M. marinum. The present invention thus also relates to compounds of either

25  Formula (Ia) or (Ib) as defined 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, for use as a medicine.

The invention also relates to a composition comprising a pharmaceutically acceptable
30 carrier and, as active ingredient, a therapeutically effective amount of a compound
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



di scussion on pro-drugs may be found in Stella, V. |I. et al., "Prodrugs",
Drug Delivery Systens, 1985, pp. 112-176, and Drugs, 1985, 29, pp. 455-473.
Pro-drugs forns of the pharmacol ogically-active conpounds according to the

i nvent i on wg 2wésioosagneral | y be conpounds accordi ng to ei thtavEr20e5050%7( 1a) or
(I'b), the pharmaceutically acceptable acid or base addition salts thereof,
the stereochemcally isonmeric forns thergof, the tautomeric forms thereof
and the N-oxide fornms thereof, having an acid group which is esterified or
am dated. Included in such esterified aci d groups are groups of the formul a
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prepare the pharmaceutica TRvent oI, effective
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which the carrier comprises saline solution, glucose solution or a mixture of saline and

glucose solution. Injectable suspensions may also be prepared in which case

20 appropriate liquid carriers, suspending agents and the like may be employed. Also
included are solid form preparations which are. intended to be converted, shortly before
use, to liquid form preparations. h

Depending on the mode of administration, the pharmaceutical composition will

25  preferably comprise from 0.05 to 99 % by weight, more preferably from 0.1 to 70 % by
weight of the active ingredient of formula (Ia) or (Ib), and, from 1 to 99.95 % by
weight, more preferably from 30 to 99.9 weight % of a pharmaceutically acceptable
carrier, all percentages being based on the total composition.

30 The pharmaceutical composition may additionally contain various other ingredients
known in the art, for example, a lubricant, stabilising agent, buffering agent,
emulsifying agent, viscosity-regulating agent, surfactant, preservative, flavouring or
colorant.

35  Itis 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



form as the active ingredient is conbined in intimate adm xture with a
pharmaceutically acceptable carrier, which carrier may take a wi de variety
of forms 5 depending on the formof preparation desired for adm nistration.
These phar Rps fya5of@hse CONMpositions are desirable in unitappy %5@%5({29‘?”1
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20 suffering from , or at risk of, a mycobactenal disease, which comprises administering

to the patient a theraggutlca]ly effective amount of a compound or pharmaceutical

—)_

composition according to the invention.

The compounds of the present invention may also be combined with one or more other
25  antimycobacterial agents.

Therefore, the present invention also relates to a combination of (a) a compound of
formula (Ia) or (Ib) and (b) one or more other antimycobacterial agents.

30 The present invention also relates to a combination of (2) a compound of formula (Ia)
or (Ib) and (b) one or more other antimycobacterial agents for use as a medicine.

A pharmaceutical composition comprising a pharmaceutically acceptable carrier and,
as active ingredient, a therapeutically effective amount of (a) a compound of formula

35  (la) or (Ib) and (b) one or more other antimycobacterial agents is also comprised by the
present invention.



WD 2005/ 070924 PCT/ EP2005/ 050267 -15 dosages, each unit containing a
predeterm ned quantity of active ingredient calculated to produce the
desired therapeutic effect in association with the required pharnmaceuti cal
carrier. BEM4h0&870824 such unit dosage forns are tabl ets (POT/ER08GS026TOr ed
or coated tablets), capsules, pills, powder packets, wafers, suppositories,
5 injectable solutions or suspensions andeéthe |ike, and segregated nultiples
thereof . The daily dosage of the conpound according to the invention wll,

of course, vary with the conpound enpl oyed, the nobde of adninistration t he
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i nvention al SQ. n%%ga%)?%gh bl g@@ag%m&g&g% %Z%e’aé\dl ?‘{ Formula (la) or

(ab), the phar cird o I’on salts thereof,
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and the N oxi triabie! ihorblifes QA asdfor hnblectr mhind (16636156 RERI ARG
pharnaceutlcaltg g?ﬁ»ltla S thereof ot pnuf act ure of a medi canent for
the preventi of™8f  Timycigs; by, &1 di seases. Accordl ngly, in
anot her aspect, the invention provides a net hod of treating a patient 20
suffering fro i t & gy £ I ot ses
adm ni steri ngp}efer&{ e ep‘éit &Jgnt ergfgg%tﬁlhc fd ect ﬁléﬂggrmﬁl g%

conpound df phd meEBp¥aciny| corrp05| tion accordl ng to the invention. The
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ot her 25 antinycobacterial agen mﬁrﬁ%ﬁl‘@! present invention also
relates to a conbination of (a) gﬁcorrpo ornmula (la) or (Ib) and (b)

one or nore other antimycobacterial agents. 3o The present invention also

relates to a tmérm ; ashdair t to@eﬁﬁmﬁumdangen&enmﬁeﬁéraagy%u&bmonand (b)
one or an cteria or_use as a med Ci ne
phar maceutlgc sg‘gﬁ'p Pn%gﬁl ﬁbﬁ*}ﬂ}o“gﬁtﬂggf%ﬁgpﬁ‘&utl cal ly acceptable carrier

and, as active ingredient, a therapeutically effective am)unt of (a) a
Coﬁpoundbof f%ﬁpbﬁads%ﬁfo&}nﬁba aﬁagm eﬁb)ls@@ﬁ s%{d Sp%
antimycobact e;ép?esentgf Qy ?ormu]a a- 'Z%% ), can be prepared by reachgéalllll;\‘c/eerxrlllteclllgtg of
formula (IT-a) and (II-b) with paraformaldehyde in a suitable solvent, such as for
20  example toluene.



WD 20051070924 PCTI EP2005/ 050267 -16 The ot her Mycobacterial agents which
may be conbined with the conpounds of formula (la) or (Ib) are for exanple
rifanpiC| i soni azi d; pyrazinam de; am kaci jde;
nDX|roxaC|n {ﬁﬂﬁ%utol . streptonycin; para- anlnosallcylﬂcnﬁgg%%&%ﬁhd

cycl oserine; capreonycin; kananycin; thioacetazone; PA-824; 5

qui nol onesl f | uor oqui nol ones such as for d%anpl e of | oxaci n, ci profl oxacin,
sparfl oxacin; nmacrolides such as for exanple clarlthronyC|n cl of azi m ne,
anoxycillin wth clavulanic acid; rifamycins; rifabutin; rifapgntine.
Preferably, the present conpgynds of formula (la) or (Ib) are hbi ned with
rifapentin to and noxi f | oxgci n. GENERAL PREPARATI ON The co pofinds accor di ng
to the invention can geners |y be prepared by a succession of steps,

each of which is known tjp the skilled person. Conpounds of la (la) and
(I'b) wherein qRis CH2, gés ane corrpounds bei n% r epr® s Py fomﬁl\ﬁpﬁla 1)
and (1 b-1), can e pr epar g YeRict i ng HaFDht er medi 3 (11-a)
and (11-b) with para Rt O 2 | N a—stitabtersol ve r 20
exanpl e tol uene. tWO_R00S 079 4 PCT/ EP2005/ 050267 ] B g (R) RB
I\ q (R)pRHN- OrH \\ \ ON-R RB NR2 N (II-a)(al) (R64 (e~
(R)p R H4 HC(=OHq (RI)PA RS --------mmommn-- / 3 R3

(-a)
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(I-b) (ib-1)
Compounds of formula (Ia) and (Ib) wherein Z is C(=0), said compounds being
represented by formula (Ia-2) and (Ib-2), can be prepared by reacting an intermediate of
formula (III-a) and (III-b) wherein W; represents a suitable leaving group, such as for
5  example imidazole, alkoxy groups, e.g. methoxy, with a suitable base, such as for
example sodium hydride, potassium tertiobutylate, in a suitable solvent, such as for
example tetrahydrofuran, diethylether, dioxane.



Rei Re RT (Il1-b) (Ib-t) Conpounds of fornula ([a) and (Ib) wherein Z is
C(am, said conmpounds being represented by forrmula (la-2) and (I b-2), can
be prepared by reacting an internmediate of fornmula (Il11-a) and (lI11-b)
wher ei n Wiwoeposawestss a suitabl e | eavi ng group, such as fECT/BPIH0S0RE

I m dazol e, al koxy groups, e.g. nethoxy, with a suitable base, such as for
exanpl e sodi um hydride, potassiumtertiobytylate, in a suitable solvent,
such as for exanple tetrahydrofuran, diethylether, dioxane. W 2005/ 070924
PCT/ EP2005/ 050267 -18 (R5)r sh O RO (R s (RAp\ Re6 HR4 -)(14--R4A R3
RENRZNR2 (Ill-a) (la-2) 6bj h w R Re~ORe ()" DI-24 &R )p ONR4
----------------- RRI RBRBERFRe R7 7 (rr1r-n) (I'b-2) I'n the Above
reactions, the obtained cogyéund of formula (la) or (Ib) ca I sol at ed,

and, if necessary, purifi ccgyding to nethodol ogi es gene nown in
the art such as, for ex , %e:baction, crystah:b,ipzatiorm,6 At il at i4on,
triturati on an@®'shr omaffogr o R

© N—R4

Y

Y

(-b) (Ib-2)
In the above reactions, the obtained compound of formula (1) or (Ib) 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.

5 In case the compound of formula (Ia) or (Ib) crystallizes out, it can be isolated by
filtration. Otherwise, crystallization can be caused by the addition of an appropriate
solvent, 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 evaporated to dryness, followed by purification of the residue by

10 chromatography (e.g. reverse phase HPLC, flash chromatography and the like). The
reaction mixture can also be purified by chromatography without previously
evaporating the solvent. The compound of formula (Ia) or (Ib) 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

15 combinations of said solvents.
The person skilled in the art will recognise which method should be used, which
solvent is the most appropriate to use or it belongs to routine experimentation to find
the most suitable isolation method.



s In case the conpound of formula (la) or (Ib) crystallizes out, it can be

I solated by filtration. Oherw se, crystallization can be caused by the
addition of an appropriate solvent, such as for exanple water;

acet oni | ri We; 20e8107@b@ohol , such as for exanple nethanol, BCTEP2ZIDS/050026]

conbi nati ons of said solvents. Alternatively, the reaction mxture can al so
be evaporated to dryness, followed by purjdication of the residue by 10
chromat ography (e.g. reverse phase HPLC, flash chromat ography and the like).
The reaction mxture can also be purified by chronmat ography wi t hout

previously e oratln ) or (IDb)
can also be is °Pm8°%“3’5 0?%:31% aﬁtgﬁ(%?s e sgﬁlﬁgm?gaféﬂ ovwed h%’/g

recrystal | i satqommoundsa)ﬁfqmulaz@a)uoaﬂb)@@ﬂmhptheswnrmomrknemmw wat er ;
acetonitrile; 3R:RtAEAAlreacibfd) as for exanpl e nethanol; and 15 conbi nati ons
of said solvents. The person skilled in the art wll recogni se whi-ch net hod
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Compounds of formula (fa) or (Ib) wherein R* is alkyl, may be converted into a

20  suitable quaternary amine by reaction with a suitable quaternizing agent, such as, for
example, an optionally substituted alkylhalide, e.g. ICHj, in the presence of a suitable
solvent, such as for example acetone. ‘

Some of the compounds of formula (I) and some of the intermediates in the present in-
25  vention may consist of a mixture of stereochemically isomeric forms. Pure
stereochemically isomeric forms of said compounds and said intermediates can be
obtained by the application of art-known procedures. For example, diastereoisomers
can be separated by physical methods such as selective crystallization or
chromatographic techniques, e.g. counter current distribution, liquid chromatography
30 and the like methods. Enantiomers can be obtained from racemic mixtures by first
converting said racemic mixtures with suitable resolving agents such as, for example,
chiral acids, to mixtures of diastereomeric salts or compounds; then physically
separating said mixtures of diastereomeric salts or compounds by, for example,
selective crystallization or chromatographic techniques, e.g. liquid chromatography and
35  the like methods; and finally converting said separated diastereomeric salts or
compounds into the corresponding enantiomers. Pure stereochemically isomeric forms
may also be obtained from the pure stereochemically isomeric forms of the appropriate



Compounds of fornula (la) or (Ib) wherein R4 is al kyl, may be converted into
a 20 suitable quaternary am ne by reaction with a suitabl e quatem zi ng
agent, such as, for exanple, an optionally substituted al kyl halide, e.qg.

| CH3, in tvwe 2pispsenge of a suitable solvent, such as forpEEPHOR05aTEt ONe.
Some of the conpounds of formula (1) and sone of the internediates in the
present in- 25 vention may consist of a mxture of stereochemcally isomeric
forms. Pure stereochemically isomeric fornms of said conpounds and said

i nternedi ates can be obtained by the application of art-known procedures.

For exanpl e, dr ast eors ners can, pe se i cal ,nmet hods such as
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chromat ography using a chiral stationary phase. is to be understood that
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1-chloroethy1 chloroformate, in a suitable solvent, such as for example

1,2-dichloroethane and a suitable alcohol, such as for example methanol and the like.
®) s
R

20 (lV—b) (“-b)

Intermediates of formula (II-a) or (II-b) can also be prepared by reacting an
intermediate of formula (IV-a) or (IV-b) with ammonium formate in the presence of



I nternediates of formula (I1-a) and (11-b) can be prepared by reacting an
intermediate of formula (1V-a) and (IV-b) with a suitable deprotecting
agent, such as for exanple 1-chloroethyl chloroformate, in a suitable

sol vent, sWORVGHIHNPH exanpl e 1, 2-dichl oroethane and a s IR HEPIOHINo! |

such as for exanpl e nethanol and the Iike. slh (s), (RaRg/ He (R%?g Il H
R 9NI N (IV-a (~~-3) ~gh (0), (R)P-Rg/ HNR4A (R)p Rg C Rs FO /
i Rg N7 Rg RIR 20 (I1V-b) (Il-b) Internediates of formula (ll-a) or (Il-hb)
can al so be prepared by reacting an internediate of fornula (I1V-a) or

& IC\T/; lé Pz\éwog /hog h&mgill%&%&a ahdlid 186 p &ﬁ&%@ aﬁales@ébw@,ﬁ@ﬁ%&m??& example an
- um on. charcoa re
sui tabl e solv ‘1":° Okﬁtghmﬁ an ri‘B&‘Eﬁ'gﬂ gﬂg'la feﬁgeb)ﬁéie
| nt er nedi at es iy Joosensaidshald sdbetjtuent d(mﬁgtmlr whsferinatibh to intehdediates asfﬂbmhﬂwse
said halo subséﬂ @L&mﬁlurl ng their transformation to internedi ates of

formula (11 Internmedi ates of formula (TV-a) and (IV b) can
be prepared by reacting an |nterrredi ate of formula (V-a) and (V-b) with an

i nternedi ate Olfntei-xﬁédiét@d of(ffimulh (wtﬂema '(BBBfkf‘aﬂ bei;re@areatwtre&hﬁg beRuembdatagent
such as for ex nQFUt?IWMt ﬁf % |t(g?)slﬂt€ase L{.Ch as for
exanpl e N, N-dl? 4 g %tg% ¥ dent, 10
such as for exsmilphleredating hgaht,shch asfor @@mple B-Buli, in the presence of a suitable base,
such as for example N,N-diisopropylamine, and in the presence of a suitable solvent,
10  such as for example tetrahydrofuran.

R

(vV-b)

Intermediates of formula (TV-a) or (IV-b) wherein R! represents Het and p is 1, said

intermediates being represented by formula (TV-a-1) or (IV-b-1), can be prepared by

reacting an intermediate of formula (IV-a) or (IV-b) wherein R’ represents halo, said
15 intermediates being represented by formula (IV-a-2) or (IV-b-2), with an intermediate

of formula (VII) in the presence of a suitable catalyst, such as for example Pd(PPh;),, a

suitable base, such as for example K2CO3, and a suitable solvent, such as for example

dimethylether and a suitable alcohol, such as for example methanol and the like.



(R RB4 M~ H~6 1P\\ \ NO3 NFt2 NRz (Wa) N3) j ek 311 (R~ R6 RN
\V\VICNO3\W 1~RaRRRS7 (IV-b) (V-b) Internmediates of formula
(TVv-a) or (I1V-b) wherein R represents Het and p is 1, said internediates
bei ng represaobscioiy formula (1V-a-1) or (W-b-1), can berqr/eEpmosasoby
reacting an internediate of fornmula (1V-a) or (TV b) wherein K represents
hal o, said 15 internedi ates being represepted by formula (l1V-a-2) or
(I'V-b-2), with an internediate of fornmula (VI1) in the presence of a
suitabl e catal yst, such as for exanple Pd(PPh3)4, a suitable base, such as
for exanpl e K2C03, and a sas,table solvent, such as for exanpl egs,

di met hyl ether and a suitall e al gohol, such as for exanple nethanol gnd the
i ke. WD 2005/070924 P P200p/ 00267 -22 W, halo R8 HAE He 1019) z
Het Ra x a \\ \ (VII 3 NRZ (lV-a-2) (IV-a;5

hal 0 Ra H N- R4¥4get - B F N Q=R (V1) R?yf\ R g et
I

(vity

( Het—B(0H), Het

(IV-b-2) (IV-b-1)
Intermediates of formula (IIT-a) or (III-b) can be prepared by reacting an intermediate
of formula (II-a) or (II-b) with an intermediate of formula (VIII) wherein W;-(C=0)
represents the group that has to be introduced and R represents the remaining of the

halo,

5 intermediate, such as for example 1,1’-carbonylbis-1H-imidazole,
methylchloroformiate or ethylchloroformiate, in the presence of a suitable solvent, such
as for example tetrahydrofuran.



N Re NRe 47 R7 (I1V-b-2) (1V-b-1) Internediates of fornmula (Ill1-a) or
(111-b) can be prepared by reacting an internediate of fornmula (11-a) or
(I'l-b) with an internediate of formula (VIIl) wherein WL- (O O represents
t he group Wwoabod@sedso be i ntroduced and R represents the pErnRPeGs0ed7 t he 5
internediate, such as for exanple 1,1'-carbonyl bis-IHindazole,

nmet hyl chl orof orm ate or ethyl chl oroform a 5 in the presence of a suitable
sol vent, such as for exanple tetrahydrof Fan. WD 2005/ 070924

PCT/ EP2005/ 050267 -23 (RS)r (RS)r [/ ~ (R)p\ r O (R)F O—th R4 R (-0)
91 J R / N2 R3B (MIlI) /] NR§ R (Il-a) (111) (Rr~r (Re), Il )\ W t Re
O (RAPRB/ HHN-R4A (O (Ryyp OH4 3 (Vill) 8 R3 R8 R7 (Il b) (111-b)
The internedi ate conpounds of formula (V-a) or (V-b) are co nds that are
either comercially avail@dlNe or may be prepared according to nvént i onal
reaction procedures geng y known in tshe art. F,g{o exanps f 8i at es
of formula (V- m‘%’g\ R he, rmged &C-Ck{L&I ng t i
scheme (1): Sche RO (WNR \' (@) | \ Q
N~~~ -- X, |

(Vi) N

) (11-b)

The intermediate compounds of formula (V-a) or (V-b) are compounds that are either
commercially available or may be prepared according to conventional reaction
procedures generally known in the art. For example, intermediates of formula (V-a-1)
5 may be prepared according to the following reaction scheme (1):
Scheme 1

(R1)p (R5)r o (R1),,

NH>
=

AR Rl \Ct%

®R%),

(d)
R, (R')p l ®®)
SeaciEaeqc
X-Alk X-Alk 'd
(V-a-1)

wherein all variables are defined as in Formula (I2) and (Ib). Reaction scheme (1)



Il (b) r (R ~I /(R6k (Rbccd r X-Alk (V -a-1) wherein all variables are
defined as in Fornula (la) and (I b). Reaction schene (1) WO 2005/070924
PCT/ EP2005§,@§9&§%092—424 conprises step (a) in which an apps@REPIHS0267
substituted aniline is reacted with an appropriate acyl chloride such as

3- phenyl propi onyl chl ori de, 3- quorobenzenfproplonyI chl oride or

p- chl or obenzenepropi onyl chloride, in thé presence of a suitable base, such
as triethylanmne and a suitable reaction-inert solvent, such as nethylene

chloride or 5 ethylene dichloride. The reaction may_conveniently be carried
out at a terrpé?lapmeé step £3) 37 Fijich @ ABRIAPTASRly-SubsHivadAniling inFracte@ Mith s

te{nﬁer ﬁt urﬁ | gg%clidxa-plﬁdﬂpﬁ@oﬂblaﬂm , B fludiobEndeAgpropsi | oﬁyeact ed
P P oy MR ot A e

such as for e
fol | owed by cysirethyldnming andr:hsmnuamacmn -inent selyentesvick as my:ﬂnbrbncahlpnmrout at 10

t t L I
a_termer atUr ¢ i3l B RECPH FASIBHIATSH Ay B2 Garitd olt it o B SR o

next step specific R2- up, wherein s

radical is |ntf?1&ﬂgclé?ﬂweeﬂf°?lé ‘?’é‘“ﬁﬁ% ¥%Fmﬁaéws é‘b?rﬁ A¥PARY S ned i n
step (b) Wthaadmamhedmsl@pﬂqahsreamdwﬁ thp’ﬁof}ﬂcHloﬁﬂd(B@(]ﬂa)ﬁltﬁe‘lp@édﬂyé group
ot hanol ate, | OREsHEoR BB, Aas ierBblE A A Bl Bl AR IR Yk 1
an al cohol , e fgmymonefolmwedlbytmmmt dhe mmmmmgcmyemsnﬂmbgcwdmmyt may be
b (2 2‘528[';‘2‘%‘? e Bfging Dot Ol OmARRAER ol TR teiporate TR dek 0 11
3 pheny! propi GRRIGI PR K EFDPRCERAS ings akdam i BaRgds nrpiicd

sodi um hydr oxibgeedcihg ﬂmmtgemedlmcmnpm)dolamndmvstapc(b)mmaccampmmﬁl KeAHtpl d
conpound i n a yfxdin XEQRy OPdnd! Ak REAPLIRA gﬁésed%ﬁﬁ&dﬂ'%h%"(gﬁ akhe

presence of a _suitable reactlon I nert sol vent such_as Schene
2 25 R), (R, r(epga.ml sgshum @g@ano atp, in the presence of a suitable solvent, suc as or

15 example an alcohol, e.g. methanol.

Intermediates according to Formula (V-a-2) may be prepared according to the
following reaction scheme (2), wherein in a first step (2) a substituted indole-2,3-dione
is reacted with a substituted 3-phenylpropionaldehyde in the presence of a suitable base

20 such as sodium hydroxide (Pfitzinger reaction), after which the carboxylic acid
compound in a next step (b) is decarboxylated at high temperature in the presence of a
suitable reaction-inert solvent such as diphenylether. ~

Scheme 2
RY) (R“)r o R", R
\CE( LI \ﬁiﬁ
(b)
R R®)
I\\ J 0 4
Z N/ -



ro) (R (R6)r N (V -a-2) WO 2005/070924 PCT/ EP20051050267 -25 It is
evident that in the foregoing and in the follow ng reactions, the reaction
products wWawk7hee! ated fromthe reacti on nedi um and, |§Cﬂ@pﬁ§§@@yﬁ7
further purified according to nethodol ogies generally known in the art,

such as extraction, crystallization and g{romat ography. It is further
evident that reaction products that exist™ n nore than one 5 enantioneric
form nmay be isolated fromtheir mxture by known techniques, in particular
preparative chromatography, such as preparative HPLC. Typically, conpounds

of Fornul a (1 dyisgridentithat inthe foregeing andindbe foHewingHeactions; theseactior prodicts The
i nt er nedi at es iy @EM&%M&eHa@h&Qﬁ&ﬁﬁﬁdﬁd,ﬁfﬂces%ﬁ@,ﬂr&Bﬁﬁuﬁm gdigg |y i ©

| abl di t d
Generally Ckn Bk A Apiee S K B aaten. SORBUIARRTBA” For i a
(M) may be mhsqmu@lardxyc dtrid ifurthet mdénethﬁbteammmgomadhat@mssmhmm thaBne Schene
3 150 p R en%%ogm@%rnéﬁaa@\fgldted’ﬁomlﬁr rmtureﬂ'kﬁﬁ%{eb qlfeﬁ me (3)

conprises step I'n exanple an ap riate stituted
phenyl , napht Hifticulss preparative ¢haeraategraphy, fichas prepa th %Qct iYB’r‘fal\‘Mth an

appropri at e acishipblutisiof Tofdh (Tapand-(T8) niy e fseirae/ into- e isodRrio forms.

4-chl orobutyryl 20 chloride, in the presence of a suitable Lewis acid, such
as Al1Cl13i FeCl3, SnCl4, TiCl4 or ZnCl2 and o(gtlonal ly a suitable
reaction-iner tTlsontmdeatemﬂFoaslﬂnréYBWeeq@mhn rthatareeither conpneniallyi chI orl de.

The reactign %&1&%‘6&%& répdd&il £R6rdingdo otiveRtional feﬁéﬂ&rﬁéd&ﬁﬁms

bet ween roomte ure d reflux t enper at ur e. ne b) an anm no
o oup. (- NRa( CABSRB R Heiact Hif PARRIG e Bl o guids f FRBAAEED 22 Borpound
obtai ned 25 |rprqiamla(ca«)rdmgtthﬂmfpllowmgyeaomomhand@)y am ne, in the presence
of a suitable solvent,

Scheme 3

15

Reaction scheme (3) comprises step (a) in which R?, for example an appropriately
substituted phenyl, naphthyl, or Het, is reacted by Friedel-Craft reaction with an
appropriate acylchloride such as 3-chloropropionyl chloride or 4-chlorobutyryl

20 chloride, in the presence of a suitable Lewis acid, such as AlCls, FeCls, SnCl,, TiCl; or
ZnCl], and optionally a suitable reaction-inert solvent, such as methylene chloride or
ethylene dichloride. The reaction may conveniently be carried out at a temperature
ranging between room temperature and reflux temperature. In a next step (b) an amino
group (-NR4(CH>-CgHs) is introduced by reacting the intermediate compound obtained

25  in step (a) with a primary or secondary amine, in the presence of a suitable solvent,
such as for example acetonitrile, and optionally in the presence of a suitable base, such
as for example K,COs.

The following examples illustrate the present invention without being limited thereto.
30



such as for exanple acetonitrile, and optionally in the presence of a
sui tabl e base, such as for exanple K2C03. The follow ng exanples illustrate

t he preseniyg Jovgerosan wi thout being limted thereto. 30 M&/RPREES09824
PCT/ EP2005/ 050267 -26 EXPERI MENTAL PART O sone conpounds the absol ute

stereochem cal configuration of the stereggenic carbon aton(s) therein was
not experimentally determned. In those cases the 5 stereochemcally
i someric formwhich was first isolated is designated as "A" and the second

as "B", without further reference t he ereo chem cal
configuration. However, said "A" mﬁ% forms can be

unanbi guously characterized by a person skilled in the art, using art-known
nmet hods such r gm f [ E!'mﬁ |:&Q‘! thod is
described in gﬁftso %081%? %eﬁgélﬁéségtﬁe%oﬁé@% |{r;1&;l Feai At eegstta eggma of the
final conpoundgrbogatemigldheraingwds notexpetimentally determined. imthoseeases the t he

structures.s T%?é&cﬁ&ﬁfc%&héﬁ'ﬁrﬁ%éﬁ@ﬂrﬁ@sol&éﬁﬁs 'dGMgﬂ’étéd)&s‘A”%ﬂ‘ﬂﬁet i ng
that the groups c ncgé are cated in ttEe sage gé&ﬁé e_=sape pl ane;
,0. = opposi t € ‘%Fﬂ’é’“ %6‘?”8?:[9 REGUIRHOD- chi r al

center is abs cH{mmweRs:nd “ABand m’els&neﬁ&ouaacm hehmbmbigaouﬁly clakacteriaedby a S

absolute R or iﬁ!‘b @?éﬂ# Of o m MP."
means nel ti ng 0| nfL)idhg I?T:%’ ans ot ef rahy rofuran, a%fo} O&ﬁg ns et hyl
acetate, ' %mls Thetisplation methgdds deserbed laldﬁﬁ%lmlowet her, DI PE neans
dii sopropyio ether, "DMF neans N, N-di net hyl fornram de, 'Et 3N' rreans

et o e EOEER R B PO SRR Al el
i nt er medi at es coBfigurptians afe ipdicpted axthgﬁnmnemtﬁpmmg@aﬂonsm@eMe ate 1

configurations indicating that the groups concerned are located in the same or opposite

\ \ = same plane; \"fz,,/ = opposite plane
plane of the molecule ( 7

15  *R means that the chiral center is absolute R or absolute S.
*S means that the chiral center is absolute R or absolute S.

)

Experimental part
Hereinafter, the term “M.P.” means melting point, ‘THF’ means tetrahydrofuran,

20 ‘EtOAc’ means ethyl acetate, ‘MeOH’ means methanol ‘DME’ means dimethyl ether,
‘DIPE’ means diisopropyl ether, ‘DMF’ means N N-dlmethylformam1de ‘Et;N’ means
triethylamine, ‘Pd(PPhs)s’ means tetrakis(triphenylphosphine)palladium, ‘CDI’ means
1,1'-carbonylbis-1H-imidazole.

25
A. Preparation of the intermediates

Example Al
Preparation of intermediate 1

Br\O\N o
H)‘\/\©
Intermediate 1
Benzenepropanoylchloride (0.488 mol) was added dropwise at room temperature to a
solution of 4-bromobenzenamine (0.407 mol) in Et;N (70 ml) and CH>Cl, (700 ml) and
30 the mixture was stirred at room temperature overnight. The mixture was poured out
into water and concentrated NH;4OH, and extracted with CH2Cly . The organic layer
was dried (MgSOy), filtered, and the solvent was evaporated . The residue was




Benzenepr opanoyl chl ori de (0.488 nol) was added dropw se at room tenperature
to a solution of 4 bronobenzenam ne (0.407 nol) in Et3N (70 m) and CH2Cl12
(700 M) aRe 208do7hédg M Xture was stirred at room tenper at pEEePr6EH509¢3t - The
m xture was poured out into water and concentrated NH4COH, and extracted with
CH2C12 . The organic layer was dried (My304), filtered, and the solvent was
evaporated. The residue was WO 2005/ 070974 PCT/ EP2005/ 050267 27
crystallized fromdiethyl ether. The re5|due (119.67 g) was taken up in
CH2C12 and washed with HCL1N was_ dried A),,
filtered, anccfal %@Iﬁ%@e%gth%‘vaﬁ& 61’# g%/giwﬁl?kgw;bmdﬁﬂ ®fnedi at e
1. 5 Exarrpl e vashel @fth HEQli1dh. The ovghwic fayek wasairizd (Mg8ORE filtated, dhd Tiessolvearct i on

was carried o an“& “@!? added dropwi se at 10 C to DW
(0.525 nol) %%&%Cr%e%rrre atog%zé%g ; isl) was added at room tenperature
. The m xture was stirred overnight at 80 C, poured out on ice and extracted
with CH2GL2 pxa‘{;hﬁemgani c layer was dried (MgSO4), filtered, and the

solvent was 1 orated, vyielding 77.62 g (67% of internmediate 2. The
product was us%ﬁ’ tioﬁ&% eff%p{aﬁgjr purlflcatlon Exam stel e A3 Preparation of

internediate 3 Internediate 3 A *" terrredl ate 2 (0.233 nol) in
CH3ONa (30% in McOH (222.32 m) an g & (776 nil) was stirred and

refl uxed overnight, then poured ou!hz extracted with CH2C2 . The
organi c | ayer was separated, .dried g{gsgz t red the saol yent was
evaporated . Bdﬁ’é cRRied gk tiGee ];)?#n‘ﬁ ]S eg‘rﬂ‘ V%\lé silica
gel (eluent: ﬁmFU)G%hmbexmeﬁlﬂ%ﬁﬂlwﬁ(awamdlp%@add&ﬂaﬂMteﬁbaatpwe

fractions wereqgol L ; g !;'@{:ﬁ (I\f\lg,g éﬁc %Q&gc P}ftﬁ g (33%
of 20 internedi a€ &%% @54 gdtégﬁﬁ 2&&%?9 r egar atlon
i nt er medi at esCH2Glp ¢ The oxganic layer was dried (MgSO4), filtered, and the solvent was

10  evaporated, yielding 77.62 g (67%) of intermediate 2. The product was used without

further purification.
Example A3
Preparation of intermediate 3
Br_~
Intermediate 3

A mixture of intermediate 2 (0.233 mol) in CH;ONa (30%) in MeOH (222.32 ml) and
15 MeOH (776 ml) was stirred and refluxed overnight, then poured out on ice and
extracted with CH2Cl, . The organic layer was separated, dried (MgSQOy), filtered and
the solvent was evaporated . The residue was purified by column chromatography over
silica gel (eluent: CHyCly/cyclohexane 20/80 and then 100/0; 20-45um). The pure
fractions were collected and the solvent was evaporated . Yield: 25 g (33%) of
20 intermediate 3 (M.P.: 84 °C).

Example A4
a) Preparation of intermediates 4 and 5

& oo

Intermediate 4 Intermediate 5
A mixture of aluminium chloride (34.3 g, 0.257 mol) and 3~chloropropanoyl chloride
(29.7 g, 0.234 mol) in 1,2-dichloroethane (150 ml) was stirred at 0°C. A solution of
25  naphthalene (30 g, 0.234 mol) in 1,2-dichloroethane (50 ml) was added. The mixture



Internediate 4 Intermediate 5 A m xture of alum niumchloride (34.3 g, 0.257
nol ) and 3-chl oropropanoyl chloride (29.7 g, 0.234 nol) in

1, 2-di chl oroet hane (150 m) was stirred at OC. A solution of 25 naphthal ene
(30 g, 0.2%0 0857002 1, 2-di chl oroet hane (50 m ) was addedPCTEE2005R5026E WO
2005/ 070924 PCTI EP2005/ 050267 -28 was stirred at 5 C for 2 hours and poured
out into ice water. The organic | ayer waspg.separated, dried (MJSH),
filtered, and the solvent was evaporated. The residue (56 g) was purified
by col umm chromat ography over silica gel (eluent cyclohexanel CH2Cl2 :

60/.40; 20-45m emea&ét%“df?)g P\S‘Errs%%ﬁ %&9&6&%@%&#‘% 5{%‘6(%%1 83 Ry POT at ed

to 5 afford in ate 4 an o actlon(14 g)

was taken up isapargipdopried (Mg Q«f)d tered and dhesolvent yas ezmgorae*eén/éfhmesl ue G 8)) as a
| [ h

B o B a5

41 next step og‘? 4 1 ﬁE&O %Y%P Ve © %ﬁf@ﬁﬁéﬂ Vg’l’tewqffv ]Ef)mt?‘?@par ation

OL OIi gt er me]SBi ﬁtaffoﬁd iBterméediate ¥ hgdh186)ms Gn dil. ’mewm?ndrﬁachcbmﬂﬂ@ v(a@ﬁkemgqb%n \C/ivas_ .

added carefu %ﬁ%ﬁ o eated Wi

vi gorously st |I¥r| ng%??ﬁd%t& Qggﬁ?gﬁo%élc%%nggl Qﬁ%ﬁgﬁ@@ﬂ%@%@ nol ) was

added dropwi se over a 15 mnute period at 40 C (cooled on ice) and the

m xture was Sthdllo@thgdhtehbediate WaSpihxbdlactontiivg tp the mreviohs srovsdugs (250 nl), ice
(250 g) and#3CI(25 M) &nd it was stirred for 20 nutes The ¢orned

precipitate yas 15 filtel qﬁefa‘sfdua ® W@anﬂfowmeh CH2C12 .. Yield :
40 g of i nt el infermediatedt]l( 75 Eg':n? ?i rep ration i nternedi ate 7
o k"01 Intefnediate 7 A H?’QIS'ETP@” (3 0, Opdadmarml) .
N-benzyl met hylmamine (2 mi; 0. 0150
b) Preparation of intermediate 6

/éi/\m

F

Intermediate 6

10  Aluminum chloride (0.3 mol) was added carefully to 1,3-difluorobenzene (0.26 mol)
and they were heated with vigorously stirring till 50 °C. 3-chloropropanoyl chloride
(0.26 mol) was added dropwise over a 15 minute period at 40 °C (cooled on ice) and
the mixture was stirred at 50 °C. The mixture was poured into water (250 ml), ice (250
g) and:HC] (25 ml) and it was stirred for 20 minutes The formed precipitate was

15 filtered off and extracted with CH,Cl, and water. Yield : 40 g of intermediate 6 (75 %).

Example A5
a) Preparation of intermediate 7

e
OO
Intermediate 7
A mixture of intermediate 4 (3 g; 0.0137 mol), N-benzylmethyl amine (2 ml; 0.0150
mol) in acetonitrile (100 ml) was stirred at 80 °C for 2 hours. At room temperature
20 water was added. The mixture was extracted with CH,Cl, . The organic layer was
separated and dried (MgSOy), filtered, and the solvent was evaporated. The residue (6

g) was purified by column chromatography over silica gel (eluent: CH2ClL,/MeOH:
97/3; 20-45um) to afford an oil. Yield: 4.2 g of intermediate 7.



mol) in acetonitrile (100 mM) was stirred at 80 C for 2 hours. At room
tenperature 20 water was added. The m xture was extracted with CHCl2 . The
organic layer was separated and dried (MSO4), filtered, and the solvent was
evapor at edVOPMS/NERHdue (6 g) was purified by col umm chrRSTEERRIPASAS T over
silica gel (eluent: CH2Cb/ MeOH  97/3; 20-45m to afford an oil. Yield: 4.2
g of internediate 7. WD 20051070924 PCTI EB2005/ 050267 -29 Fol | ow ng

i nternedi ate was prepared according to the 'ous -procedure: The residue
(22.5 g) was purified by coI um chromat ography over silica |l | N~

| nter medi ate %%ng%g(,,q Wé%rdﬁ@@the%@ew@%m&dﬁ%pm to afford
an oil. Yielgm—5 1T 00O ntermaal&g%zi ec{rf te 4Z (179 . D)
Preparati on bf i nt er medi hige fgsidue (1 IWqSP ' | Internediate 8 A mixtuyre
of intermedi ate 6 (0.015| ggHihn chvofttogtdphy aesraitics harlani newl and

K2C03 (0.016 ) LN e ikl L st rrled at ours,
pour ed out SWS&ﬁQ%Emgag(l{'%é&]g’gﬁ%ﬂ%?}@&&%& The organi® | ayer was
separated, dfied (MySO4) |45um) toafferd anoili Yield Sbg ot was eumpnsdatear. Yi el d:
4 g of interpediate 8 (8giftermblidtdng17%).2) Preparat|fion of internediate 9 |
~J~J Internediare 9 n-BUTYl TTThium (0. 0075 nol) was added at 20 CTo a
solution of diisopropylamne 10 (0.0075 nol) in THE (50nl). The m xture was
cool ed to -70 ®©) Piepiretiorestiiateanddiat¢ ®. 0062 nol ) was added. The ni xture was
stirred at -70 Cfor 1 hour and 30 mrfutes. Internediate 7 (0.0075 nol) was
added. The m xture was stirred for wid 30 mnutes. H20 was added.
The m xture was extracted with Th anic |layer was separated,
dried (MgS™4), filtered, and the solvent wa& gvaporated. The residue (3 15
g) was purified by colum chromatography over silica gel (eluent:

cycl ohexane/ Et OAc Intermediate 8

A mixture of intermediate 6 (0.015 mol), N-ethylbenzenemethanamine (0.016 mol) and
K>CO; (0.016 mol) in acetonitrile (30 ml) was stirred at 70 °C for 2 hours, poured out

5  into HO and extracted with CH,Cl,. The organic layer was separated, dried (MgSQOy),
filtered, and the solvent was evaporated. Yield: 4 g of intermediate 8 (88%).

D

‘p-l

Example A6
a) Preparation of intermediate 9

Intermediate 9
n-Butyl lithium (0.0075 mol) was added at —20 °C to a solution of diisopropylamine
10  (0.0075 mol) in THF (50ml). The mixture was cooled to —70 °C. Intermediate 3
(0.0062 mol) was added. The mixture was stirred at —70 °C for 1 hour and 30 minutes.
Intermediate 7 (0.0075 mol) was added. The mixture was stirred for 1 hour and 30
minutes. HO was added. The mixture was extracted with CH,Cl,. The organic layer
was separated, dried (MgSOy), filtered, and the solvent was evaporated. The residue (3
15  g) was purified by column chromatography over silica gel (eluent: cyclohexane/EtOAc
90/10; 15-40pm). The pure fractions were collected and the solvent was evaporated.
Yield: 1.5 g of a mixture of two diastereoisomers (38%), i.e. intermediate 9.



90/10; 15-40m) . The pure fractions were collected and the sol vent was
evaporated. Yield: 1.5 g of a mxture of two di astereoisoners (38%, i.e.

i ntermediate 9. WD 2005/ 070924 PCTI EP2005/ 050267 -30 Fol |l owi ng i nternedi ate
was prepared mesemgiang to the r procedure The residue (7p&rapro0s6sopsrified
by col um chromat ography over silica gel (eluent: cyclohexane/ Et OAc 92/8; |
15-401lim. The pure fractions were Inter late 43 collected and the sol vent
was O evaporated. Yield: 3.25 g of internediate 43 a nmixture of two

| mernedi ate 43 diastereoi soners (55% m xture of diastereoisoners: 65/35).
b) Preparation of mterrre%;ate 10 | O Br NI nterrredl ate 10 n-Butyl lithium

(0.0075 nol ) _KieHowingdnferme e p (00075

mol) in THE (50m ). The !méte@ﬂud\@vssg‘)@@dsqﬂﬁﬁedb OGL Intermediate 3 5
(0.0061 nol )| was added

. l'h(ﬁ N re \NaShStI rr -70 C for 1 hour and 30
mnutes. 4-[nethyl (phenyf W#”)" ﬁﬁgﬁiﬁ 1-{but anone £Q. 0( Y73 nol)
was added. The mxture Ngd(sluentmydlohmane/EM¢ 9%[8;1 30 ni nut @

added. The m xture was I dlc-ilyg % organl c | dyegm vvals
separated, dfied (MgSOH4) ﬁ 4?@“? e so t Wy : 2

resi due (4.9 B#elw&@awﬁm V?‘E?"Yﬂ‘irorrat ogr aphy=by€ i ca gel
(eluent : 100% CH2C12 1)3 atedanelatggsgbﬁctlons wer e coII :‘ and t he
sol vent was gvapor at ed, 4 1 43 g olt a internmediate 10 (40%

m xture of d|astercoi som Bﬁﬁ’ Intermediate 43

dJasteremsomers (55%, mixture of
diastereoisomers: 65/35).

b) Preparation of intermediate 10

Y
Intermediate 10

n-Butyl lithium (0.0075 mol) was added at —20 °C to a solution of diisopropylamine
(0.0075 mol) in THF (50ml). The mixture was cooled to —70 °C. Intermediate 3

5  (0.0061 mol) was added~ The mixture was stirred at —70 °C for 1 hour and 30 minutes. "
4- [methyl(phenyhnethyl)ammo] 1-phenyl- 1-butanone (0.0073 mol) was added. The
mixture was stirred for 1 hour and 30 minutes. H,O was added. The mixture was
extracted with CH,Cl,. The organic layer was separated, dried (MgSQy), filtered, and
the solvent was evaporated. The residue (4.9 g) was purified by column

10 chromatography over silica gel (eluent : 100% CH;Cl, ; 15-40pm). The pure fractions
were collected and the solvent was evaporated, yielding : 1.43 g of a intermediate 10
(40%, mixture of diastereoisomers: 60/40).
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ewgyorated, yielding 0.81 g of the
intermediate as a mixture of
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silica gel
| ons

Intermediate 19

I nternedi ate 21 The
(el uent:

d

Intermediate 20

The residue was purified by column
chromatography over silica gel
(eluent: cyclohexane/EtOAc 95/5; 15-
40um). The pure fractions were
collected and the solvent was
evaporated. Yield: 0.55 g of the
intermediate as a mixture of
diastereoisomers (12%).

Intermediate 20

Intermediate 21

The residue was purified by column
chromatography over silica gel
(eluent: cyclohexane/ EtOAc 95/5; 15-
40pm). The pure fractions were
collected and the solvent was
evaporated, to give 0.34 g of the
intermediate as a mixture of
diastereoisomers (7%).

Intermediate 21

Intermediate 22

The residue was purified by column
chromatography over silica gel
(eluent: cyclohexane/ EtOAc 95/5; 15-
40um). The pure fractions were
collected and the solvent was
evaporated, yielding 0.80 g of the
intermediate as a mixture of
diastereoisomers (13 %).

Intermediate 22




evaporated, yielding 0.80 g of the internmediate as a m xture of

22 diastereoi soners (13 0/6). WO 2005/ 070924 PCT/ EP2005/ 050267
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Intermediate 23

10

c) Preparation of intermediates 11 and 12

@
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Intermediate 11 (dia A) and
Intermediate 12 (dia B)

n-Buty] lithium (0.0075 mol) was added at —20 °C to a solution of diisopropylamine
(0.0075 mol) in THF (50 ml). The mixture was cooled to —70 °C. Intermediate 3
(0.00824 mol) was added. The mixture was stirred at —70 °C for 1 hour and 30 minutes.
Intermediate 8 (0.0099 mol) was added. The mixture was stirred for 1 hour and 30
minutes. H,O was added. The mixture was extracted with CH,Cl,. The organic layer
was separated, dried (MgSO,), filtered, and the solvent was evaporated. The residue
(5.4 g) was purified by column chromatography over silica gel (eluent :
CH:Cly/cyclohexane 60/40 ; 15-40pm). Two fractions were collected and the solvent
was evaporated. Yielding : 0.95g of intermediate 11 as diastereoisomer A (15%, M.P.:
171 °C) and 0.83g of intermediate 12 as diastereoisomer B (13%, MH+ : 631).



| 0 was evaporated. Yielding : 0.95g of internediate 11 as di astereoi soner A
(15% MP.: 171 C and 0.83g of internediate 12 as di astereoi soner B (13%
M+ 631). WD 2005/ 070924 PCTI EP20051 050267 -33- Exanpl e A7 Preparation of
i nt er medi aiyg) Jobsh709% —— Internediate 17 Internediate 9 (k%,%l,mgg,bgmm
2-furanboronic acid (2.69 mmol), Pd(PPh3)4 (0 158 nmmol ), DME ( m), MOH
(10 m) and K2C03 (1.6 m) were heated ung m cr onwaves (300W 68 C for 10
m nutes. The m xture was cool ed, poured i water 5 and extracted with

Et OAc. The organic | ayer was separat ed, drled (MS™), filtered, and the
sol vent was evaporated. The residue (1.4 g) was purified by colum

chromat ogr aphyExample A7 | i ca gel (el uent: cycl ohexane/ Et OAc 90/ 10; 15-4011n).
The pure fractr@Rmtidr bfintRinbd@gileqd and the solvent was evaporated. Yield:
0.47 g of internmediate 17 as a m xturg~of di astereoi soners (60/40) (41% .

10 Exanple A8 a-1) Preparation of pdi ates 13 and 14 | I\ "Br QHHer \
\ HNH Internediate 13 (di ast ¢rd Ipt di ate 14 (di astereoi soner
s at roomtenperature to a

B) 1-Chloroethyl chlonfornate©
m xture of intermediate 9 (0.0023 2di chl oroet hane (30 m ). The

m xture was stirred at 15 80 C for 1 hdu e solvent was evaporated. MOCH
(15 M) was added. The m xture was stirred and refluxed for 30 m nutes. The
sol vent was evaporated. The resi dueﬂ ? dlgé 9 g) was purified by colum
chromat ography over silica gel (elu 1 2C12/ MeOH/ N14011 97/3/0. 1;
15-40m . Two flnteemediate 9\(/&5&@!@91),@0&1@@%@0@#@(2 69 mmal), PdRPhe)s §hb¥%t ed. The

1% D e o B 0
(di ast er eoi sonBIrRy wae‘sgk&?@f 1& ‘gﬁggﬁ‘ijmﬁé@’f’ ‘ge‘gE etd\}%g water
crystallized fandrwctrﬁlm'ltﬁ‘ﬁtﬁ)ﬁm dbe piganicdayenwas sepmatedndmﬁdf(Mgﬁﬂ)‘;)j filtetd, Yi el d :
0.298 g (239 2iq thd¥oWeiPHaedvBporated. The residue (1.4 g) was purified by column

chromatography over silica gel (eluent: cyclohexane/EtOAc 90/10; 15-40um). The pure

fractions were collected and the solvent was evaporated. Yield: 0.47 g of intermediate

17 as a mixture of diastereoisomers (60/40) (41%).

10

Example A8
a-1) Preparation of intermediates 13 and 14

Intermediate 13 (diastereoisomer A) Intermediate 14 (diastereoisomer B)
1-Chloroethyl chloroformate (15 ml) was added at room temperature to a mixture of
intermediate 9 (0.0023 mol) in 1,2-dichloroethane (30 ml). The mixture was stirred at

15 80 °C for 1 hour. The solvent was evaporated. MeOH (15 ml) was added. The mixture
was stirred and refluxed for 30 minutes. The solvent was evaporated. The residue (*)
(1.49 g) was purified by column chromatography over silica gel (eluent :
CH,Cl,/MeOH/NH,OH 97/3/0.1; 15-40um). Two fractions were collected and the
solvent was evaporated. The first residue (0.23 g ) was crystallized from DIPE. The

20  precipitate was filtered off and dried, yielding : 0.168 g (13%) of intermediate 13
(diastereoisomer A) (M.P. : 204 °C).The second residue (0.32 g ) was crystallized from
DIPE. The precipitate was filtered off and dried. Yield : 0.298 g (23%) of intermediate
14 (diastereoisomer B) (M.P. : 225 °C).
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Yield : 0.047 g of intermediate 25
(diastereoisomer A) (6%, MH+ : 491).
The second residue (0.08 g, 10%) was
crystallized from DIPE. The
precipitate was filtered off and dried.
Yield : 0.031 g of intermediate 26
(diastereoisomer B) (4%, M.P.: 197
°O).
Intermediate 27 | The residue (1.0 g) was purified by
and column chromatography over silica
Intermediate 28 | gel (eluent: CH>Cl,/MeOH/NH,OH

96/4/0.1; 15-40pum). Two fractions
were collected and the solvent was
evaporated. Yield : 0.105 g of
intermediate 27 (diastereoisomer A)

| (15%, ME+ : 539) and 0.11 g of
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(16%, M.P.: 222 °C).

Intermediate 28 (diastereoisomer B)
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Intermediate 31 | The residue (0.32 g) was purified by
and column chromatography over silica
Intermediate 32 | gel (eluent: CH,Clo/MeOH/NH4OH
97/3/0.1; 10pm). Two fractions were
collected and the solvent was
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intermediate 32 (diastereoisomer B) @ P
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Intermediate 32 (diasterecisomer B)
Intermediate 33 | The residue (0.9 g) was purified by
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Intermediate 34 | gel (eluent: CH2Cl,/MeOH/NH,OH

Intermediate 34 (diastereoisomer B)




evaporated. Yield : 0.0
I nternmedi ate 33 (diaste
intermedi ate 34 (diaste

di ast er eoi WORPS/FOWMD 2005/ 070924 PCT/ EP2005/ 050267

9 g of
reoi soner A 1 (15%

reoi somer B) N (13 % M+

I nternedi ate 33 (di astereoi soner A)
Mt: 477) and 0.08 g of HH

477). Internediate 34

- 36 | PEHERMEP/B3026735 The

residue (0.45 g) was purified by and colum chromatography over silica 491H

Inte rnediate 36 gel (e

fractions were collected and the solvent was evaporated. Yield :

I nternediate 35 (diaste

| uent:

reoi soner A internediate

CH2C 2/ MeOHANHAOH 96/ 4/0.1; 10m). Two

0.09 g of
35 (di astereoi soner A) |

5 B

(30% M+ @
@@.63 g) wa

The resi due
| nt er medi at Elngtmedhte 36!
wer e col |l ect

fractions

Internediate 37 (diaste

(15% M1+ 575) and O
575) .

(12% M+
D2 g) was pu

resi due (0.
(eluent: CHZCWeOH 95/5;

I nternmn

T ) ! 3
’Ftr]]%g g&%éd goﬁsgg) g&gg? gﬂzlas,t ereoi
sciwpp chiomatography|oves sikigd i
ugéltéluéﬂdmmwmmmﬂt 9¢
s e \i JNAS eva
PO i) TRy o'
G8legted Andhe sdlvant wast er medi

ElaBbRtedSYRIPSI.6F £0F Somer

Fified. b ol unm Thr omat ogr
ipigrmedints 3%

1 (diastereoisomer A)
(22%, MH+: 529) and 0.12 g of
intermediate 36 (diastereoisomer B)
(30%, MH+: 529).

(di astereoi sgper B) 0 ~
soner 13) ‘

ate 38 (di astereoi somer
)  Interrbedinted §l{dinttgecBBuef AP
aphy over sil+#ga F F gel

B)

Intermediate 37
and
Intermediate 38

The residue (0.63 g) was purified by
column chromatography over silica
gel (eluent: CH;Cl,/MeOH/NH,OH
98/2/0.1; 15-40um). Two fractions
were collected and the solvent was
evaporated. Yield : 0.08 g of
intermediate 37 (diastereoisomer A)
(15%, MH+ : 575) and 0.06 g of
intermediate 38 (diastereoisomer B)
(12%, MH+ : 575).

Intermediate 39

The residue (0.92 g) was purified by
column chromatography over silica
gel (eluent: CH,Cl/MeOH 95/5; 15-
40pm). The pure fractions were
collected and the solvent was
evaporated. Yielding : 0.4g of
intermediate 39 (diastereoisomer A)
(56%, MH+: 541).

Intermediate 39 (diastereoisomer A)




40m). The pure fractions were or collected and the solvent was a 0
evaporated. Yielding : 0.4g of | internediate 39 (di astereoi soner A)

I nternedi ate 39 (diastereoisomer A) (56% M3+ : 541). WD 2005/ 070924

PCTI EP2005W0E02677092437 | nt er medi ate 40 The resi due (0.49 pdT/eRmof0s0Ré7 ed by
col um chr omat ogr aphy over silica gel (eluent: CH2C12/ MeOH/ NHAOH F I"F H
96/ 4/0.1; 15-40m . The pure fractions wer_ coIIected and the NO | /

sol vent was evaporated. Yielding : i 0.265g of internediate 40 Internediate
40 (di astere0| sorrer B) (diastereoi soner B) (66% M+ : 541). a-2)
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Intermediate 40 (diastereoisomer B)

a-2) Preparation of intermediates 15 and 16

Intermediate 15 Intermediate 16
Intermediate 13 (diastereoisomer A) (0.9 g) was purified by chiral chromatography

over silica gel (eluent : 100% ethanol). Two fractions were collected and the solvent

5 was evaporated. Yield : 0.420 g of intermediate 15 (enantiomer A1) (M.P.: 161 °C,
MH+ : 541) and 0.397g of intermediate 16 (enantiomer A2) (M.P.: 158 °C, MH+:
541).

a-3) Preparation of intermediates 44 and 45

Intermediate 44 Intermediate 45

10 A mixture of intermediate 43 (prepared according to A6.a) (1.5 g, 2.62 mol),
ammonium formate (0.83 g, 0.013 mol) and palladium on charcoal (10%, 1.5 g) in
methanol (30 ml) was heated under reflux for 1 hour. The mixture was cooled and
filtered on a short pad of celite. Water was added. The organic layer was extracted
with ethyl acetate, separated, dried (MgSOs), filtered, and the solvent was evaporated.

15  The residue (1.3 g) was purified by column chromatography over silica gel (eluent:
MeOH/AcNH,: 60/40, kromasil Cis, 5 um) The pure fractions were collected and the



ammoni um formate (0.83 g, 0.013 nol) and palladiumon charcoal (10% 1.5 Q)
in nmethanol (30 m) was heated under reflux for 1 hour. The m xture was
cooled and filtered on a short pad of celite. Water was added. The organic
| ayer was WQ20880®d24 with et hyl acetate, separated, dri edPCMEBIF/O50267t ered,
and the solvent was evaporated. 15 The residue (1.3 g) was purified by

col um chromat ography over silica gel (eludglent: MOI/AcNH4: 60/ 40,
kromasil C18, 5 m The pure fractions were collected and the WO 2005/ 070924
PCT/ EP2005/ 050267 -38 sol vent was evaporated yielding two fractions. Yield

: 0.14 g of internediate 4 - 146l | SO An(L2%, - : of

i nternedi ate Lfgfi“/ggt ng?%ﬁg@g@ﬁ@%?ﬁ};@ %lgr’rgllé_?g@f '%?‘g%%rmg‘??‘gﬁs of

i ntermedi at e Idasterquisoniyr AH(12%) gad 0.26 g of inteymsdigtedtSzas diaserenisemer Br(22%). t he

i ntermedi ate 39 prepared according to exanple A8.a-1) (0.0002 nol) and CD
(0. 0003 nol) ig TJ!F é? nil) was stirred and refluxed for 2 hours, poured
out into H20O acted with CH2A 2. The organic | ayer was separated,
dried (MgSO4), Prépatdtion efljntamediated8sol vent was evaporated. Yield: 0.15 g of
i nternmedi ate 18 10 (di astereoi sonmer A) .JBY Preparation of the
conpounds Exanple Bl Preparation of c N/ er \ \ 17\ \
Conpound 1 A mixture of internediate 13Y(frepared according to exanple A8.
a-1) (0.00009 nol) Br F

5 Intermediate 18
A mixture of the intermediate 39 prepared according to example A8.a-1) (0.0002 mol)
and CDI (0.0003 mol) in THF (7 ml) was stirred and refluxed for 2 hours, poured out
into H,0 and extracted with CH,CL. The organic layer was separated, dried (MgSOy),
filtered, and the solvent was evaporated. Yield: 0.15 g of intermediate 18
10  (diastereoisomer A) (84%).

B. Preparation of the compounds

Example B1
Preparation of compound 1

Compound 1

A mixture of intermediate 13 (prepared according to example A8. a-1) (0.00009 mol)
15  and paraformaldehyde (0.0001 mol) in toluene (5§ ml) was stirred at 80 °C. The mixture

was evaporated. The residue (*) was purified by column chromatography over silica gel

(eluent : CH,Clo/MeOH 99/1 ; 15-40 pum). The pure fractions were collected and the

solvent was evaporated. Yield: 0.025 g of compound 1 (diastereoisomer A)

(49%, M.P.: 112 °C).

20
Following compounds were prepared according to the above procedure. The
purification of the residue (*) is indicated if different from the above-described
purification.



15 and par af or mal dehyde (0.0001 nol)

The m xt urg

chr omat ograohy over
pure fractions were collected and the
g of conpound 1 (di astereoisorer A) (49%-3M P.:
conpounds were prepared according to the above procedure.

si |

i ca gel

(el uent

112 C).

The

in toluene (5 M) was stirred at 80 C.
porated. The residue (*) was purifie

CH2C 2/ MeOH 99/
sol vent was evaporated. Yield:
20 Fol | ow ng
purification

dﬁ@f’mﬁ@ﬂo%@a? nn) The

0. 025

of the resique (*) is indicated if different fromthe above-described
purification. WO 2005/ 00924 PCT/ EP2005/ 050267 -49 0. 068 Conpg 6 0.068
of diastereqisoner A (6P M+: 551) | ~ ~ | Corrpcund amer A |l
0.11 g of dijastereoi sorre 9§ .. ound 309)
di ast er eoi SQFefy, a,g égﬁ%éﬁé‘%% dﬁ‘@t‘%’r eqi soner
MH+: 505) Co |ound 8 di as BAE0ISSOer A) 0.082 g of |di ast ereoi U7 100 %
Compound 9 NH+: 489) Cop ound 9 di astereoisoner Af I\ Conpound 18 082 ¢
of diastereqi somer A (8P % M+:541) Conpound 10 ((di asterc r A he
resi due was |purified Eby cc? LR ) o ( é"mp"“n%ﬁd?as 02““"53-
c 47 0.11 g of diastereoisomer A (98 %,
ormpout MIE+: 509)
c 48 0.08 g of diastereoisomer A (80 %,
un
ompo MEEH+: 505)
Compound 9 0.082 g of diastereoisomer A (100 %,
e MEL+: 489)
0.082 g of diastereoisomer A (89 %,
Co d10
mpoun ME:+: 541)
The residue was purified by column
chromatography over silica gel '
(eluent: CH;Cl,/MeOH 99/1; 15-40
Compound 11 | um). The pure fractions were collected
and the solvent was evaporated. Yield:
0.036 g of diasterecisomer B (71%, Compound 11 (diastereoisomer B)
M.P. : 108 °C).




chr omat ogr aphy over silica gel (eluent: CH2Cl 2/ MeOH 99/1; 15-40 Conpound
11 m). The pure fractions were collected and the sol vent was evapor at ed.
Yield: I 0.036 g of diastereoisomer B (71% Conpound 11 (di astereoi soner B)
M P.: 108 vD.2004070285/ 070924 PCT/ EP2005/ 050267 -40 / | GHGT/EP2005G3026Ad 12
0.045 g of diastereoisonmer B (88 % O MP.: 168 C) N o Conmpound 12

di astereoisonerB i | 0.077 g of diasteregisonmer B (61 % Conpound 13 M+t:
551). Conpound 13 di astereoi sonmerB | o*w Conmpound 14 0.040 g of

di astereoi soner B (100 % ~o M#:505). Conpound 14 (diastem sonmer B) o”rr/
0.044 g of d¢iastereoi sgnmer B (72 Conpound 15 MH+: [489). T and_I15
di ast er eoi s?mer B Congound 16 012 g of diastereoisoner B °@ g0 Wk 541) .
Compound 16| (di astetw somer B) 0.034 g of diastefeoi somer BYT onpound |17
MH+: 587). 0.045 g of diastereoisomer B (88 %, er

C d12
oropou: M.P.: 168 °C) o

0.077 g of diastereoisomer B (61 %,

d13
Compoun MEL+: 551).

0.040 g of diastereoisomer B (100 %,

Compound 14
rpoutt MEL+: 505).

0.044 g of diastereoisomer B (72 %,

C d15
mpouD ME+: 489).

012 g of diastereoisomer B (98 %,

C d16
ompoun MEL+: 541),

0.034 g of diastereoisomer B (90 %,

C d17
orpout MEH+: 587).

Compound 17 (diastereoisomer B)




Compound 17 di astereoi somer B) ] WO 2005/ 070924 PCT/ EP2005/ 050267 -41-
Exanpl e B2 Preparation of compound 2 1 61 / Y Conpound 2 A m xture of

i nt er medi ave 2805/d70928st er eoi somer A prepared accordi ng t o BEXEBP1065/#59267- 1)
(0.00009 nol) and paraf or mal dehyde (0.0001 nol) in toluene (5 nm) was
stirred at 80 C. The m xture was evapora,led The residue was purified by
colum 5 chromat ography over silica gel (eluent: CH2A 2/ MeOH 99/1; 15-40
pm . The pure fractions were collected and the solvent was evaporated. The
residue (0.06 g, 92%,.  was crystallized fromDIPE. The precipitate was
filtered off . Yield : 0.026 g of conpound 2 (diastereoisoner A)
(40/a, MP.: 2@iecpaiation of dangpophd2B3 Preparation of conpound 3 1 c,0”"x- | X
Conpound 3 A mixture of internediate 30 (diastereoi soner B prepared
according to exanple A8.a- 1) (0.00009 nol )nd par af or mal dehyde (0.0001
mol) in toluene (5 M) was stiffed at 80 C Ibe m xture was evaporated. The
resi due was purified by colum chrone Jover silica gel (el uent

CH2C | 2/ MeOH 99/ 1; 15-40 pm. The pure Et PY ons were col |l ected and the
sol vent was evaporated. The residue (0.11 g, Q was crystallized from

di ethyl ether. The precipitate was filte ed off and dried. Yielding : 0.033
g of conpound 3 (diastereoi soner B ) (33% 189 C). WD 2005/070924

PCT/ EP2005/ 0508 Gvxture of intermediate 37 (dJasteremsomer A prepared according to example A8.a-
1) (0.00009 mol) and paraformaldehyde (0.0001 mol) in toluene (5 ml) was stirred at
80 °C. The mixture was evaporated. The residue was purified by column
5  chromatography over silica gel (eluent: CH,Cl,/MeOH 99/1; 15-40 um). The pure
fractions were collected and the solvent was evaporated. The residue (0.06 g, 92%) was
crystallized from DIPE. The precipitate was filtered off and dried. Yield : 0.026 g of
compound 2 (diastereoisomer A ) (40%, M.P.: 201°C).

10  Example B3
Preparation of compound 3

A mixture of intermediate 30 (diastereoisomer B prepared according to example A8.a-
1) (0.00009 mol) and paraformaldehyde (0.0001 mol) in toluene (5 ml) was stirred at
80 °C. The mixture was evaporated. The residue was purified by column
chromatography over silica gel (eluent: CH,Cl,/MeOH 99/1; 15-40 um). The pure

15 fractions were collected and the solvent was evaporated. The residue (0.11 g, 100%)
was crystallized from diethyl ether. The precipitate was filtered off and dried. Yielding
: 0.033 g of compound 3 (diastereoisomer B ) (33%, M.P.: 189 °C).



-42- Exanple B4 Preparation of compound 4 ~Nt r Conpound 4 A m xture of
conpound 7 (diastereoi soner A prepared according to exanple B 1) (0. 1nmol)
and i odonet hane (0.1 nmol) in acetone (2 mM) was stirred at room5

t enper at urWoi2895/@0R4hours. The precipitate was filtered, RMEBERIIH67acet one
and dried. Yield : 0.031 g conpound 4 as a hydroi odi de (di astereoi soner A)
(48% MP.: 211 C) Follow ng conpound wag. prepared according to the pre

i ons procedure. o”x r Conpound 18 0.046 g of diastereoisoner B as a

hydm odide (71 % MP.: 195 C). Conpound 18 (diastem wrer B) 10 Examlp a
BS Preparatio ound 5 0 Br / / F Compound 5 Sodi um hydride (0.011 g)
was added at Wm xture of internediate 18 (prepared according to
exanpl e A9) (oPwpaatiopefjcomponnd? (10 nl) under N2 flow. The mixture was
stirred at O C for 30 mnutes, poured out into H20 and extracted wi th Et OAc.
The organic layer was separated, dried ( M), filtered, and the sol vent
was evaporated. 15 The residue was purlflby col um chr omat ogr aphy over
silica gel (eluent: cyclohexane/ Et O4c 80/ 20 T5«40m) . The pure fractions
were collected and the solvent was gvay &@d~ _The residue (0.09 g, 67%
was crystallized fromDI PE. The WO 20 \ @ | EP2005/ 050267 -43
precipitate was filtered off and dried. Yie 07034 g of conpound 5

(di astercoisomer A) (MP.: 192 C). Following ¢Sim
ompound 4

A mixture of compound 7 (diastereoisomer A prepared according to example B1)
(0.1mmol) and iodomethane (0.1 mmol) in acetone (2 ml) was stirred at room

5  temperature for 2.5 hours. The precipitate was filtered, washed with acetone and dried.
Yield : 0.031 g compound 4 as a hydroiodide (diastereoisomer A ) (48%, M.P.: 211 °C)

Following compound was prepared according to the previous procedure:

. '
c 418 0.046 g of diastereoisomer B as a a N
oun 2
omp hydroiodide (71 %, M.P.: 195 °C). : QQ

10 Example BS
Preparation of compound 5

Compound 5

Sodium hydride (0.011 g) was added at 0 °C to a mixture of intermediate 18 (prepared
according to example A9) (0.0001 mol) in THF (10 ml) under N, flow. The mixture
was stirred at 0 °C for 30 minutes, poured out into H,O and extracted with EtOAc. The
organic layer was separated, dried (MgSOQy), filtered, and the solvent was evaporated.
15  The residue was purified by column chromatography over silica gel (eluent:
cyclohexane/EtOAc 80/20; 15-40pum). The pure fractions were collected and the
solvent was evaporated. The residue (0.09 g, 67%) was crystallized from DIPE. The



0 O Compound 19 0.0478 of diastereoisoner B (MP.: F 216 C). F Conpound 19
astereoi soner B) 5 Exanple B6 Preparation of conpound 20 Conpound 20 A

m xture ofwiohedishisat e 44 (di astereoi somer A prepared acg@f@pidsésa26xanpl e
Aga- 3) (0.12 g, 0.298 mmol ) and paraf onnal dehyde (0.358 nmol) in toluene (5
nil) was 10 stirred at 80C for 2 hours. er was added at room tenperature
and the organic layer was extracted with €thyl acetate, separated, dried
(MgS™), filtered, and the solvent was evaporated. The residue (0.13 g) was
purified by colum chromat ography over_ silica gel (eluent :

CH2C12/ CH3OH/ Fprimifate way filtepedioff amglgriedTRield: 0,034 gofeemporndder e col | ect ed and
the sol vent wqgiastvRbRomecA) (MPel1d2 °Q).075 g of conpound 20 15

(di astereoi somer A) (61 % . 415). Foll owi ng conpound was prepared
according to the previous procedure but w thout the colum chromatography:
o” Conpound Zbllowiigsompohindiwasprepazel aoondingio fi@Ppréviovsiproceddrs) . Conpound 21
di ast ereoi spner B WO 2005/ 070924 PCT/ EP2005/ 050267 -44- C. Anal yti cal
nmet hods The|mass of the| conpounds was recorded wif
chromat ography mass spgectronetry). Three net hods

descri bed be¢l ow. The daf @04Tgof ditenaisother B (WERLE € |
Compound 19 216°C)

Compound 19 (diasterecisomer B)

Example B6
Preparation of compound 20

A mixture of intermediate 44 (diastereoisomer A prepared according to example A8a-
3) (0.12 g, 0.298 mmol) and paraformaldehyde (0.358 mmol) in toluene (5 ml) was

10  stirred at 80°C for 2 hours. Water was added at room temperature and the organic layer
was extracted with ethyl acetate, separated, dried (MgSOy,), filtered, and the solvent
was evaporated. The residue (0.13 g) was purified by column chromatography over
silica gel (eluent : CH2Cly/CH3;OH/NH4OH : 99/1/0.1, 10um). The pure fractions were
collected and the solvent was evaporated. Yield: 0.075 g of compound 20

15 (diastereoisomer A ) (61 %, MH+: 415).

Following compound was prepared according to the previous procedure but without the
column chromatography:

0.095 g of diastereoisomer B (93 %,

C 21
ompoun ME+: 415),

Compound 21 (diasterecisomer B)




LCVS anal ysis was carried out (electrospray ionization in positive node,
scanning node from 100 to 900 anu) on a Kronmasil C18 colum (Interchim
Montlugon, FR;, 5 m 4.6 x 150 nm with a flowrate of 1 m/mnute. Two

mobi | e pha¥O20¢5AII2te phase 1o A 30% 6. Smvammoni um acet dRE/EP2005/050267
+40%cetonitrile+30% ormc acid (2nl/l); nobile phase B: 100% acetonitrile)
were enployed to run a gradient conditiomfrom 100 %A for 1 mnute to 100%
Bin 4 mnutes, 100% B for 5 mnutes to 100 % Ain 3 mnutes, and
reequilibrate with 100 %A for 2 mnutes. 15 LCVS-nethod 2 LCMS anal ysi s was
carried out (edag E:?e)fhd nization in both positive and negative (pul sed)

node scanni ng 00 _amu) on Kr.o Cl18 colum (I nterchim

Mont | ugon, FRThg mgisyef the SOIRP%QS mregﬁrglqgl with E@&H‘ dd’?”%nﬁomh%mﬂffe Two
mobi | e phase e{cmﬁb . Pii@éemétho@SReréused Mhidliame desttibeicdive. Thddita are
acetontril e+ é 8 gbrp ﬁ; gm d (2nml11l); nobile phase B: 100% acetonitrile)
were enpl oyed BeleiEaip Lable f BEIO¥,: " condition from 100 % A for 1 minute to 100%
Bin 4 mndtes, 100%B at a flowrate of 1.2 m/mnute for 4 mnutes to 100
%A at 0.8nl/ni nutngSQIemdaqtes and reequilibrate with 100 %A for 1.5

m nute. 25 LCVE: was carried out,. (el ectrospray
i oni zation in WE%%W%%@%@W@mWﬁmZ@% E‘Q% ﬁ om 100 to
1000 anu) on ancﬂerﬁdrﬂH)a}bSOOQimDrmémmasﬂCISMoleﬂntetdBﬁn,Moﬂlugm,FR,6 x 100

gng()%\évi t5rr1r1\/laa];’rrrg'}r,l\\ill’u?né acﬂ{ m?ng%%ﬁ/%vggét% OnHPHmFH?]‘?é h@?‘)ﬁ @gﬁﬁﬁl ?grﬁggrg acl o& ?ﬁ?/ f\) ;
nobi | e phatfe B\: 3000 6Sxddasmaniym agetatet 40%rAsetenittile 3 0% formic agid@md/h
condi tion f ror}h@ﬂ;@np%séﬁ :900% d&taﬂme)tmae&%ﬁ:ﬁnm @sconhﬁﬂ%ﬁx@t a

o L2 o ol 0 Dol ks, 1P S BE R0

m nutes, and
LCMB anal ysi s mmstes;andraquﬂihtate(witbd:@G%s%ftu)Z rhionfes.at i on i n bot h positive and
negative (pulsed) node scanning from 100 to 1000 amu) on a Sunfire C18
colum (Waters, WO 280?/ 0709@4 PCT/ EP2005/ 050267 -45 MIIford USA; 3.5 m
4.6 x 100 Mm with % of 0.8 M/ mnute. Two nobile phases (nobile
phase A: 25% d.Civiblaaslysinivagcariel ait ¢electbsirayioaization inibloth posivéand negative

(pulsed) mode scanning from 100 to 1000 amu) on a Kromasil C18 column (Interchim,
Montlugon, FR; 3.5 pm, 4.6 x 100 mm) with a flow rate of 0.8 mV/minute. Two mobile
phases (mobile phase A: 35% 6.5mM ammonium acetate + 30% acetonitrile + 35%

20 formic acid (2ml/1); mobile phase B: 100% acetonitrile) were employedtorun a
gradient condition from 100 % A for 1 minute to 100% B in 4 minutes, 100% B ata
flow rate of 1.2 ml/minute for 4 minutes to 100 % A at 0.8ml/minute in 3 minutes, and
reequilibrate with 100 % A for 1.5 minute.

25 LCMS-method 3
LCMS analysis was carried out (electrospray ionization in both positive and negative
(pulsed) mode scanning from 100 to 1000 amu) on a Sunfire C18 column (Waters,
Millford USA; 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%

30 formic acid (2ml/l); 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 0.8ml/minute in 3 minutes, and
reequilibrate with 100 % A for 1.5 minute.

35 LCMS-method 4
LCMS analysis was carried out (electrospray ionization in both positive and negative
(pulsed) mode scanning from 100 to 1000 amu) on a Sunfire C18 column (Waters,




formc acid (2m/1); nobile phase B: 100% acetonitrile) were enployed to run
a gradient condition from100 %A for 1 minute to 100%B in 4 mnutes, 100%
Bat a5 flowrate of 1.2 mM/mnute for 4 mnutes to 100 % A at 0.8

m / m nut e wip Bosmedses, and reequilibrate with 100 % A fert/iposnsodre.
Table : LCVS parent peak LCVM5- No. nmethod Internediate 11 1 |Internediate

12 1 Internmediate 26 1 Internediate 27 3. Internediate 28 3 Internediate
331 Internediate 34 1 Internediate 37 Internediate 39 1 Internediate
44 2 Internediate 45 2 Conmpound 1 1 Conpound 2 3 Conpound 3 2 Conpound
4 1 Conpound 5.1 Conpound 6 3 nmpound 7 Compound 9 3

{ 2 Co nd 8 2 [
Compound. 10 '3 NI HPA 3-51hmch IR dmvish 2 356 AEO-S Alminate. Two mobile
phases (mobile phase A: 25% 6.5mM ammonium acetate + 50% acetonitrile +25%

formic acid (2ml/1); mobile phase B: 100% acetonitrile) were employed torun a
gradient condition from 100 % A for 1 minute to 100% B in 4 minutes, 100% B ata

5  flow rate of 1.2 ml/minute for 4 minutes to 100 % A at 0.8 ml/minute in 3 minutes, and
reequilibrate with 100 % A for 1.5 minute.

Table 1 : LCMS parent peak

LCMS-
method
Intermediate 11 1
Intermediate 12
Intermediate 26
Intermediate 27
Intermediate 28
Intermediate 33
Intermediate 34
Intermediate 37
Intermediate 39
Intermediate 44
Intermediate 45
Compound 1
Compound 2
Compound 3
Compound 4
Compound 5
Compound 6
Compound 7
Compound 8
Compound 9
Compound 10
Compound 12
Compound 13
Compound 14
Compound 15

No.

W (N W = W [ N N W e fem TN WO = N IND | (OO [ e [ WO e =




Conpound 15 3 WO 2005/ 070924 PCT/ EP2005/ 050267 -46- LCMS No. net hod
Compound 16 3 Conpound 17 3 Conpound 18 1 Conpound 19 1 Conpound 20 4
Compound 21 4 D. Pharmacol ogi cal exanples D.1. In-vitro nethod for testing
conpounds wW@eionse70924 t ubercul osis. Flat-bottom steril e PGFERIDSPI0265t | C
mcroliter plates were filled with 100 pl of 5 Mddlebrook (Ix) broth

medi um Subsequently, stock solutions (1Q4¢ final test concentration) of
conpounds were added in 25 pl volunes to a series of duplicate wells in
colum 2 so as to allow evaluation of their effects on bacterial growh.
Serial five- fo[d difTutrons V\ﬁ;@@made directly in the mcroliter plates from
colum 2 to 11 Ugjphg a custo d robot system (Zymark Corp., Hopki nton,
MA). Pipette tips were changesethddafter every 3 dilutions to mnimze

pi petting error SCX\‘gﬁJﬂn@@h hydrgphobi c conmpounds. Untreated control sanples
wi th (col um 1) Fand—wthouttcotumm 12) i nocul umwere included in each
mcrotiter plateCoppmrdid matlel y35000 CFU per wel |l of Mycobacterium

tubercul osis (s b@&ﬁbuh@fﬁv) inia vplume of 100 | in Mddlebrook (Ix) broth
medi um was added to The Tows A To H, except colum 12. The sane vol une 15
of broth medi um-$PEPA¥AY1S nodul ulnwaks added to colum 12 in row A to H. The
cultures were i ncokgdued2@t 37C flor ¥ days in a hum dified atnosphere

(i ncubator wth| _open val ve and} conti nuous ventilation). One day before
t he end of |nCU}5?—£%%’—@%i VS éﬁ{c i nocul ati on, Resazurin (1:5) was added
to all wells in a volune of 20 pl and plates were incubated for another 24
hours at 37C. @Ph%c@lo@@léiﬁﬁbﬁﬁ' al growth vvas 20 quantitated

fluorometri caI i scence was r 13[ m%engui er-controlled

f1 uor omet er testing com un a amst OS1S.

Flat-boﬁom, sterile 96-well plastic microtiter plates were filled with 100 pl of

5  Middlebrook (1x) broth medium. Subsequently, stock solutions (10 x final test
concentration) of compounds were added in 25 pl volumes to a series of duplicate wells
in column 2 so as to allow evaluation of their effects on bacterial growth. Serial five-
fold dilutions were made directly in the microtiter plates from column 2 to 11 using &
customised robot system (Zymark Corp., Hopkinton, MA). Pipette tips were changed

10  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. The same volume

15 ofbroth 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 bumidified atmosphere (incubator with
open air valve and continuous ventilation). One day before the end of incubation, 6
days after inoculation, Resazurin (1:5) was added to all wells in a volume of 20 ul and
plates were incubated for another 24 hours at 37°C. On day 7 the bacterial growth was

20 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 IC90's
expressed in microgram/ml) were calculated.



EM Mbl ecul ar Devices) at an excitation wavel ength of 530 nm and an em ssion
wavel ength of 590 nm The percentage growth inhibition achieved by the
conpounds 25 was cal cul ated according to standard net hods, and M C data

(r epr esent wiopobsa0da expressed in microgranim) were calpoi/Bb®0s/030657

2005/ 070924 PCTI EP2005/ 050267 -47 D.2. In-vitro nethod for testing
conpounds for anti-bacterial activity agaihst strain M Smegmatis ATCC607.
Fl at-bottom sterile 96-well plastic microliter plates were filled with 180
| of sterile deionized water, supplenented with 0.25 % BSA. Subsequently,
stock sol utions (7 8 x 5 f| naI lest concentratl on) . of corrpounds were added
in 45 pl vol uk3. eyl meth esting compounds foxanti-bacteriala

eval uati on of maugf\mememon bacterial growh. Serl aI five- foI d d| | utions

Lo 11 usi ng a ReIrBAPLatrte SEofeiig)brie fitrofieEbte eﬁeﬁﬂeﬂﬁklﬁ@t@rﬁ’?%ﬁf um 2
Pipette tips mmmﬁm@eﬁumlmﬁnte@mtbo 5(% BSA. &ubsqquenﬂymswwlmnp( &xting

errors w th higl Andoarirakiicn) of &swéx‘efaa&atlﬁdsgp%mes o RtE8SoM t h

(colum 1) and thout (coluym 12 qu wer e c] uded |n each. mcroliter
pl at e. Appro @ﬁﬁmp?eﬁ‘} QPPQE'P’HG FE‘F t5,Apbacterial o) une of

100 pl in 2. 8>gro%e‘.5érﬁil filvk-fidld dilistions (ASrmdn lll&O ulbmranhdwdﬂ&ﬂy fiethe enierotitet 0 H,

except colum I f &égm] cul um was
added to col urﬂ%ﬁszg&ﬁ row%tt%olql%@g% %e cu I ncubat’ed at 37C for
48 hours in a Henkizier M4). ?%e@@zpwm%mp@amrrwmét@hmpm@p@m@.r val ve
and cont i NUPUSpipeitg érﬁiréﬁﬁhmgﬁthyﬂf&@h&ﬁ@c&ﬁ oundy; Ugreated cortdP silés with er

i nocul ation, t bagterjal h uatltated | .uoro trl | |
Therefore Al ange1 f]i dl g%gm' 0\3@ ﬁ?l’?%lé Q@?%" and
plates were i nftmpxa!umatei)oﬁ%ﬁﬂﬁ perwell ofdacteriainodd@n, RG Vlbﬂwné biifl0gd ieP8e was
read in in COFMH&I&E—HQ&B&BM%&W%@%&%&@&QCA‘*PH e 12, TRE an

excitation wavel en an n em si on el en 590 nm (gain
O e e Vet L BRSO SO 1A Bl
accordi ng to Etmeﬁmu@lbatﬁﬂet ﬂ°@§or4ﬂalsmasem|arm¢§edﬁ% ©02 % i nhi b| tory

concentration f ﬁlrlﬂgéﬂ}i‘”aﬂ ﬁﬁhﬁll
Table 2 : Resuz{ ?‘ettﬁn%ﬁ ér)o screeni degné g%%n%lgﬁgﬂcygor I'ng Jgo t he
i nvention for mcubatlon, two days after moc111at10n, 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.

—>

20
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 concentration for

25  bacterial growth. The results are shown in Table 2.

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

Compound No. pICso

8.5
7.2
51
4.7
76
7.9
72
6.5
6.8

-

XN WIN

— ]
N § o=




M snmegmatis (pl Cso) Conpound No. plCso 18.5 2 7.2 351 547 617.6
77.9 87.2 11 6.5 12 6.8 WO 2005/070924 PCT/ EP2005/ 050267 -. 48-
Compound No. plCso 13 6.5 14 6.5 16 6.5 17 6.5 -49- CLAIM5S 1. A conpound
of fonnul awo B05/070924R )p R 11 N R4 (la) 3 N~ R2 or (R pcBeP2ddsBEp26N Re a
pharmaceutically acceptable acid or base addition salt thereof, a quaternary
am ne thereof, a stereochemcally isorrer_jw(_: formthereof, a tautoneric form
t hereof or a N

Compound Ne. pICs

13 6.5
14 6.5
16 6.5

17 6.5




oxide formthereof, wherein : R is hydrogen, halo, haloal kyl, cyano,
hydroxy, At, Het, alkyl, alkyloxy, alkylthio, alkyloxyalkyl,

al kyl t hi oal kyl, Ar-alkyl or di(Ar)alkyP-p is an integer equal to 1, 2, 3 or
4; R2 is hydrogen, hydroxy, thio, alkyloxy, alkyloxyalkyloxy, alkylthio,
mono OY or di(alkyl)amno or a radical of fornmula wherein Y is CH2, 0, S
NH or N al kyl _; is alkyl, Ar, Ar-alkyl, Het or Het-alkyl; R4 is

hydr ogen, al%gklgi-benzyl R5 i s hydrogen, hal o, hal oal kyl, hydroxy, At,

al kyl, al kyl oxw, coaiphyﬂiddftmnulial kyl oxyal kyl , al kyl t hi oal kyl, Ar-al kyl or

di (Ar)alkyl ; or two vicinal R5 radi dgly\s may be taken together to fonn
together with the phenyl ring to whi/ch they are attached a naphthyl; r is
an integer equal to 1, 2, 3, 4 or %S and R6 is hydrogen, alkyl, Ar or Het
; R7 is hydrogen or alkyl ; Re i ; or R7 and R8 together formthe
radi cal -CH=CHN=; Z i®, CH2 org -2, 00 ,al kyl is a straight or branched
sat urat ed hydrocarbon radical [ "'t o @) carbon atons or is a
cyclic saturated hydrocar ¥ng from3 to 6 carbon atons ; or
is aacyclic saturated h ical having from3 to 6 carbon atons
attached to a straight or brfancNedrgat urated hydrocarbon radical having
froml to 6 carbon atons ; wherein each carbon atom can be optionally
substituted with hal o, hydroxy, alkyloxy or oxo ; At is a honocycle selected
fromthe grougéof phenyl, naphthyl, acenaphthyl, tetrahydronaphthyl, each
optionally substituted mnth 1, 2 or 3 §ubst|tuents each substituent

i ndependent|y sel ect ed fronlthe group Rof hydr oxy, hal o, cyano, nitro,

am no, nono- or dial kyl am no, al kyl al oal kyl, al kyl oxy, hal oal kyl oxy,

car boxyl, al kyl oxycar bonyl, am nogar/bpnyl, nor phoI i nyl and nono- or
di al kyl am nocar bonyl

R,

{Ib)

a pharmaceutically acceptable acid or base addition salt thereof, a quatemary amine
thereof, a stereochemically isomeric form thereof, a tautomeric form thereof or a N-
oxide form thereof, wherein :

R' is hydrogen, halo, haloalkyl, cyano, hydroxy, Ar, Het, alkyl, alkyloxy,
alkylthio, alkyloxyalkyl, alkylthioalkyl, Ar-alkyl or di(Ar)alkyl ;

P is anintegerequalto 1,2,3 or 4;

R? is hydrogen, hydroxy, thio, alkyloxy, alkyloxyalkyloxy, alkylthio, mono

?\N/\

or di(alkyl)amino or a radical of formula Y wherein Y is CHa,
0, S, NH or N-alkyl ;

R? is alkyl, Ar, Ar-alkyl, Het or Het-alkyl;

R is hydrogen, alkyl or benzyl;

R’ is hydrogen, halo, haloalkyl, hydroxy, Ar, alkyl, alkyloxy, alkylthio,

alkyloxyalkyl, alkylthioalkyl, Ar-alkyl or di(Ar)alkyl ; or
two vicinal R® radicals may be taken rogether to form together with the phenyl ring to
which they are attached a naphthyl;

T is an integer equal to 1,2, 3,4 0t 5 ; and
R is hydrogen, alkyl, Ar or Het ;

R’ is hydrogen or alkyl ;

R? is 0xo0 ; or

R’ and R® together form the radical -CH=CH-N=;
Z is CHj or C(=Q),



Net is a nonocyclic heterocycle selected fromthe group of
N-pl t enoxypi peridinyl, pyrrolyl, pyragaelyl, imdazolyl, furanyl, thienyl,
oxazolyl, i soxazo! yl, thiazolyl, isothiazolyl, pyridinyl, pyrimdinyl,
Y oup of qui ATyl @ Suator Sfandueliialel o NahGE ARl Brval B PR ol 1
u ui I nyl ,. quinoxal i . , ] I m,, . zoxazol yl ,
benzi soxazol yl , becf‘??’(?gﬁfoé’?olﬂrll‘s, Ey%’élh“zs\a@&‘%ihﬂ’ﬁf’?{}?n rg%‘é‘ﬂi%‘f%% ﬁﬁ‘vs%g
benzot hi enyl , ' 2, 3diarbpdratises00is 3 Adydiiosiummpd kydrocisberrnfiival dpdnpfomyito 6 each
rmngcycl ic and EI CoredonGatdiRd £OIRY 6 £sUHRHt &Me}:@mlshm?téaexyasﬁb&mrtmieﬂ ]gnhal
carbon atom wit h. : r S i tuents . .selected fromthe, group.of halo,
hydr oxy, al kyl or %ﬁ\']{él i%’)@?ﬁoa?g&%o aaonésut‘)vsht%lllefnueél%ﬁq gé%ﬂ“ég%’ée%anfbregﬁg?ﬁlg group of
fluoro, chloro, broWgitaed vibdelogngroxialiydaxgr odos a straight or branched
saturated hydrgcar aamofaeytedelddnl 38 the @ploftBenyf ne@i3O hcadaplitiylor @ cyclic
sat ur at ed hydrocar%ga radi @g{; iha;V| g@.ogwmé’, . i% 6%?2’92 ebt{)ms " V\:hﬁl’ﬁ‘l n one
or more carbon ato aldéong ¥y ek QRtonghlY SROSE e St SOSUREHIEachy A
conpound accor di ngsubstitgtriiinfenenderalystiactz fram Glegroup of ydrexynpderssanaccor ding to
Pyt oy Ar Ry okl
ydroxy, Ar, alky i 0 oX al ky i oal kyl ,
Ar-al kyl or di(Ar) %ﬁ‘ﬁ"y’ﬁa ?%Y“&yg%bﬁ%ﬁlu%a‘“%%%8%‘ﬁr ?118% %h%’? %]‘ ML of 2 wherein Rt
i s hydrogen, hal o, diglkylagunosarbopds gl kyl, and alkyloxy ; p is an integer
elqllia: to I1k |2,H63 ofs aﬁndndc?cﬂicﬂﬁefh&%@{bﬂiﬁted hyﬂrtwgcuﬁéﬂWFMyxwipmdinyl,
al kyl oxyal kyl oxy, < i foa ' 3k rul: Ik Yis O ;
R3 is alkyl, Ar, Aﬁi’%‘%{klypyfgzr°?’ﬁb‘?"“?a§fg&ﬁ§1’%‘ EF%“&L ?I‘%ﬁwy |,‘&<’§F9(’B>éﬂ§‘§ie"m R5 is
hydrogen, hal o or iseRyazolyl, pyriding, pyrsidinyl, Insezinybisndnysdasinylion 2 bigkdis t oget her
to formtogether whitbrobitge seitdifrof thegbp c@llmon\l_ﬁvl,fcﬁirfohﬂmymr@io@l,t ached a
aaphthyl; r is an b@&?ﬂﬁ%ﬁ?ﬁ}*&%ﬁ%ﬁyu be%ﬂgoxaz%?yl,'bs‘enzéﬁggz%%ﬁ,%ehzisothiazoly‘x,
benzofurany), benzothienyl,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 ;
halo  is a substituent selected from the group of fluoro, chloro, bromo and iedo and
haloalkyl 18 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 carbon atoms are substituted
with one or more halo-atoms.

2. A compound according to claim 1 wherein Z is CH,.
3. A compound according to any one of the preceding claims wherein R® is hydrogen,

halo, haloalkyl, hydroxy, Ar, alkyl, alkyloxy, alkylthio, alkyloxyalkyl,
alkylthioalkyl, Ar-alkyl or di{Ar)alkyl.

4. A compound according to ¢laim 1 or 2 wherein

R! is hydrogen, halo, ¢yano, Ay, Het, alkyl, and alkyloxy ;
P is an integer equal to 1, 2,3 or 4 ;
R? is hydrogen, hydroxy, alkyloxy, alkyloxyalkyloxy, alkylthio or a radical

?\N/\‘

Y
of formula wherein Y is O ;

R is alkyl, Ar, Ar-alkyl or Het ;
R is hydrogen, alkyl or benzyl;
R’ is hydrogen, halo or alkyl ; or

two vicinal R’ radicals may be taken together to form together with the phenyl ring to



R is hydrogen or alkyl R& is oxo ; or R7 and Rs together formthe radical
-CH=CH N=; alkyl is a straight or branched saturated hydrocarbon radical
having from| to 6 carbon atons ; or -iXd -a cyclic saturated hydrocarbon

radi cal having from3 to 6 carbon atons ; or is a a cyclic saturated

hydr ocar bon radi cal havi g{g Er om 3 ,&to 6 ca%ﬁo‘ atons attached to a straight
or branched saturated hydft 31958’}?& 3“&‘.‘%%&? 2vi ng froml1l to 6 carbon atons ;
wherei n each carbon at omscarntessr epyeltedaerd substituted with hal o or hydroxy
, Ar is a honocgtl e sel egltigdrofénom t he group of phenyl, naphthyl,

acenapht hyl , tgirahydr O%ﬁv&@oﬁ%{-\ldra F-h optionally substituted with 1, 2 or 3
substituents, e gzh subsf_i e I'ndependent|ly sel ected fromthe group of

hal o, hal oal kyl R" cyano, isé@iXRyPoxy and norpholinyl ; Het is a nonocyclic

het erocycl p sel RELRRY r orsgbiier finoOthp radicaN-qHxaIIONpi peri di nyl, furanyl,
thienyl, pyridinyl, .pyrim.di el i .l ¢ het. A lected from
the group of beﬂqg%lt H%ﬁ?ﬂ‘%hg ﬁﬂ%!"ndzlh ﬁé;ﬁplg%ge)dn oﬁf%rﬁ‘indr?%%l%%g%?m%gn@%[ I, 3] -

di oxol yl ; each nmonocopeion atomad obis 8 prdlic sathreted pylrgearhen sadjcabkavingfsam § toe

subs; i EUE ed ?n aI ca{dawa?atoﬁﬁl;wﬁ&baszon%s?nr]caiﬁcla&dfudarbzarlbﬁiéaluﬁmgSﬁémalﬁds haAI ois
a substituent selecte romthe up,.o ro,..chloro, and bronp, 5.
conpound accordi ng tchdbgﬂﬂtogﬁgg%‘ch{ﬁé SB?‘é‘éé’aﬁ%&&%‘ﬂ gﬁ‘%w%%dr}%@%opﬁ%dl%agnpound
is a conpound of fdrsgsrom kip 6eatonmems; wherein eachisgriemefers, can be optionglly Het

al kyl or al kyl oxy; dbsinked W2h hdo &M@H%fﬂ, al kyl oxy or alkylthio; R3 is
napht hyl , phenyl, or . eagch ' ituted. with 1 qr

substituents sef&ct e15k§§1?18%y? %5"1%&%%%&8?’%51%%%gﬁﬁ%ﬁh‘éﬁpggy a‘fe?a‘.%f'yl%s throgen
or alkyl: RS is hydriegeydroaankihyl gechioationally substitatgdwith 8 o2 ¢r illﬁ’albstﬂl@ntsi, eac
hydrogen. 6. A conmpodubgitascbeheid@nilPscidited G0t t grohpdMMEald, halBalkd), 6yan§, wherein

the conmpound is a cg@upoun rding to formula. (la) wherein i's

ydr ogen, hal o, al kyl';"" 0 ; i's’ al kyl oxy; R3 is naphthyl, phenyl or
hyd hal |kf?cm° aﬁ%@%%%%ﬁ“ﬁ | ky] i hthyl, phenyl

|-l et, each optF&hal isy monpeyclis hptaerygisseledied fom the eroyp oBNtpenoxREiPPRdiRKLdr 0gen
or halo; R6 is hydrofemyl, hidngl, Gyadiayl, Sinlinyl 7 or Abie il Btebcast€ ladtcagoh0 any
oyl ohexyl ot hyl - 5 R AR MAESAL 3 Kty chelB D toxist MR AL )
f)(;r use )al_s a m);dl ci 'n%i_oxo(iyl; cach monocyehc andgl%yclic heterocycle may optional?y be g

substituted on a carbon atom with 1, 2 or 3 alkyl substituents ; and
halo  is a substituent selected from the group of fluoroe, chlore and bromo.

5. A compound according to any one of the preceding claims wherein the compound is
a compound of formula (Ia) and wherein R' is hydrogen, halo, Ar, Het, alkyl or
alkyloxy; p = 1; R? is hydrogen, alkyloxy or alkylthio; R® is naphthyl, phenyl or Het,
each optionally substituted with 1 or 2 substituents selected from the group of halo and
haloalky); R* is hydrogen or alkyl; R® is hydrogen, alkyl or halo; r is equal to 1 and R®
1s hydrogen. -

6. A compound according to any one of claims 1, 3, 4 or 5, wherein the compound is a
compound according to formula (Ia) wherein R} is hydrogen, halo, alkyl, or Het; R’ is
alkyloxy; R® is naphthyl, phenyl or Het, each optionally substituted with halo; R* is
alkyl; R® is hydrogen or halo; R® is hydrogen; Z is CH; or C(=0).

7. A compound according to any one of the preceding claims wherein alkyl is methyl,
ethyl or cyclohexylmethyl.

8. A compound according to any one of the preceding claims for use as a medicine.
9, A pharmaceutical 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 10 7.



9. A pharmaceutical conposition conprisinga pharmaceutically acceptable
carrier and, as active ingredient, a- $herapeutically effective anmount of a
conmpound as defined in any one of claims 1 to 7. -52- 10. Use of a conpound
according to any one of clainms 1 to 7 or a conposition according to claim?9
for the manuf actjori@seaf aaompsing asm@riding 1o any dre of cletstent? ooh compesitioact er i al

di seases. 11. A E’Jo?cﬁﬁ%t% cia% oRGAR Pﬂlﬂacﬁgi@g{%ﬁ%@&g& t‘ﬂla E'}?aliﬁlgt}t%ka' m 1,

characterized by a an in and (I | - b)
Wit h par af or mal d®§QRASteripl dasea%u tabl e sol vent r(R5)r 5) r (R) Re/ 4 (R)p
RBD 3NR NR2 (il-a) (la-1) (R51r S ~b IR~)p 0 4H 11N-R* HC(-())H
(R-1p\ R C e FL4,x 0 | b to Re, p
and 1 as defi neﬁllﬁp&ceaﬁg’rl&{:%q %\Lwﬁﬁnoﬂgd 5Zor£h&1{g ) élaxgl eﬂargu]@éﬁfz la (111-a)
and (111-b) wit ) EegineEaptemsdste of fpnaulagwim(él béwbaqqtafor%ldd(m@)na 9)r W1
O Re O (R)p\ -shitdBfe soRent) p OH

(RS,

(R%),

(la~-1)

HC(=0)H R

(11-b) (Ib-1)
with R' to RS, p and r as defined in claim 1;

b) reacting an intermedinte of formula (1II-a) and (III-b) with a suitable base in a
suitable solvent,



' 'NR NRRaNR2 (lll-a) (la-2) 5r (RS, o (R)p\ ROHRe Nga R3 RS
NRBRe R7T (Ill-b) (Ib-2) wth R toRs, pandr as defined in claim1 and
W representing a suitable leaving greyup;, or, if desired, converting
conmpounds of formula (Is) or (Ib) into each other following art-known
transformations, and further, if desired, converting the conpounds of
formula (lit) or (Ib), into a therapeutically active non-toxic acid addition
salt by treatnent with an acid, or into a therapeutically active non-toxic
base addition salt by treatnent with a base, or conversely, converting the
acid addition salt forminto the free base by treatnent with alkali, or
converting the base addition salt into the free acid by treatnent with

acid; and, if desired, preparing stereochemcally isomeric fq&gs,

guat ernary am nes, tautornerg® forns or N-oxide forns therei;/ '

®RYe

(Il1-b)

(16-2)

with R' to R?, p and r as defined in claim 1 and W), representing a suitable leaving
group;

or, if desired, converting compounds of formula (1a) or (Ib) into each other following
art-known transformations, and further, if desired, converting the compounds of
formula (Ta) 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.



