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with HIV. People who are HIV-positive and infected with TB are 30 times more likely

to develop active TB than people who are HIV-negative and TB is responsible for the
death of one out of every three people with HIV/AIDS worldwide

25  Existing approaches to treatment of tuberculosis all involve the combination of multiple
! agents . For example, the regimen recommended by the U.S. Public Health Service is a

combination of isoniazid, rifampicin and pyrazinamide for two months, followed by
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
that require less supervision are the best way to achieve this. Most of the benefit from
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20  The purpose of the present invention is to provide novel compounds, in particular
substituted quinoline derivatives, having the property of inhibiting growth of
mycobacteria and therefore useful for the treatment of mycobacterial diseases,

particularly those diseases caused by pathogenic mycobacteria such as Mycobacterium

tuberculosis, M. bovis, M. avium and M. marinum.

25
Substituted quinolines were already disclosed in US 5,965,572 (The United States of
America) for treating antibiotic resistant infections and in WO 00/34265 to inhibit the
growth of bacterial microorganisms. None of these publications disclose the
substituted quinoline derivatives according to our invention.

30

SUMMARY OF THE INVENTION

The present invention relates to novel substituted quinoline derivatives according to
35  Formula (Ia) or Formula (Ib)



WD 2004/ 011436 PCT/ EP2003/ 050322 (R6)r R (la) \\ \ (CH2)g Rs NI RZ (RG)r
I (RL71 4 (1b) )~ROt R \\\ (CHR)g '"R5 3 N Rs the pharnmaceutically
acceptabl e acid or base addition salts thereof, the stereoch&hdanupny2007
isomeric fornms thereof, the tautomeric forns thereof and the N-oxide 5
forms thereof, wherein : R is hydrogen, halo, haloal kyl, cyano, hydroxy,
Ar, Het, al kywo@kbiydsexy, al kylthio, kyl oxyal kyl , alpkyeblabf@bsy!

Ar-al kyl or di(Ar)alkyl ; pis an integér equal to zero, 1, 2, 3 or 4 ; R
i s hydrogen, hydroxy, thio, alkyloxy, al Xgoxyalkyloxy, al kylthi o, nono 10
or di(alkyl)amnno or a radical of formul wherein Y is CH2, 0, S, NH or
N-allryl ; R is alkyl, Ar, Ar-alkyl, Hft or Het-alkyl; g is an integer
equal to zero, 1, 2, 3 or 4 ; R4 a NZAseach i ndependently are hydrogen,

al kyl or benzyl; or 15 R4 and R5 tqg
are attached may form g radical

ed fromth%@rodp)of pyrrolidinyl,
2H pyrrolyl, 2-pyrrol ﬁ]))rb 3- i mylogpyrroly)s imdazolidinyl,
pyrazolidinyl, 2-imdazoli , azglinyl, iN{dazolyl, pyrazolyl,
triazolyl, piperidinyl, p N ar yl,\ faziOhdg i'RPdazol i dinyl,

pyridazinyl, pyrimdinyl, RpPanuary 2007 WO 2004/011436 -4-
PCT/ EP2003/ 050322 tri azi nyly N tg®/l and t hi onorpholinyl, optionally
substituted with alkyl, halo, hal oal kyl, hydroxy, alkyloxy, am no, nono- or
di al kyl am no,

(R,

)
RS

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

R is hydrogen, halo, haloalkyl, cyano, hydroxy, Ar, Het, alkyl, alkyloxy,
alkylthio, alkyloxyalkyl, alkylthioalkyl, Ar-alkyl or di(Ar)alkyl ;
‘ P is an integer equal to zero, 1,2,3 or 4 ;
‘ R? is hydrogen, hydroxy, thio, alkyloxy, alkyloxyalkyloxy, alkylthio, mono
?kN/\
Y
10 or di(alkyl)amino or a radical of formula wherein Y is CH,
O, S, NH or N-alkyl ;
R® is alkyl, Ar, Ar-alkyl, Het or Het-alkyl;
q is an integer equal to zero, 1,2,3 or4;

R*and R’ each independently are hydrogen, alkyl or benzyl; or
15 R*and R’ together and including the N to which they are attached may form a radical
selected from the group of pyrrolidinyl, 2H-pyrrolyl, 2-pyrrolinyl, 3-
pyrrolinyl, pyrrolyl, imidazolidinyl, pyrazolidinyl, 2-imidazolinyl, 2-
pyrazolinyl, imidazolyl, pyrazolyl, triazolyl, piperidinyl, pyridinyl,
piperazinyl, imidazolidinyl, pyridazinyl, pyrimidinyl, pyrazinyl,



al kyl t hi o, al kyl oxyal kyl, al kyl thi oal kyl and pyrimdinyl ; R6 is hydrogen,
hal o, hal oal kyl, hydroxy, Ar, alkyl, alkyloxy, alkylthio, 5 alkyloxyalkyl,
al kyl thioal kyl, Ar-alkyl or di(Ar)alkyl ; or two vicinal R6 rifdiasurs 287 be

taken together to forma bivalent radical of formula =CC=C=C- ; r is an
I nteger equal to 0, 1, 2, 3, 4 or 5; and R7 is hydrogen al kyl, Ar or Het
; to Re is hy@poarmis al kyl ; RO is oxo ; or R$ and g,g;(%%r formthe
radical =N-CH=CH . al kyl is a straight o+ branched saturate drocarbon

radi cal having from1l to 6 carbon atons ; or i's a cyclic saturated
hydr ocar bon radi cal ha\ﬂiml}ﬂ,rmasrp&lmgl dnd tHiomoephbtiny 1adptiosally smbstit@tedtvsathcycl ic

satur ated hydrocar bon rapgjl g Hﬂéfd&l&g }Iard%mﬁlk}g )gy rrﬁ)on 1%?1 nl%d to a
straight or branched sa rg} roc al avi %fr

carbon atons ; wherei naﬁﬁklﬁhloedkﬂ@ﬁvaﬁtyerﬂl@&hlob’@b@ldrw4lw =subst|tut ed with
hal o, hydroxygr® al kyl ox)s Rydr6ges, haloNhaloslkl, RRIFBEY AlrCalist) B61SY, hikpRhibhe group

of phenyl, naphthyl, ac ra ch optionally
substituted with 1, @ﬁqu"é'ﬁlgglt él{(ﬁgmazky e’g‘yﬂl’(}% @gtb‘irk%{lfg]ntorl ndependent | y
sel ected fr onthtrecgalchpadJéalhyxdy bectakerttagatherdy fomm a bivalend radival ofbformmlao- or
di al kyl am no, alkyl, hal@a l__@gt al ky] oxy, hal oal kyl oxy, carboxyl,

al kyl oxycar bonyl , am naocarbonyl’, %ﬁhol I nyl and nono- or
di al kyl ani nochr bonyl ; i®# qngger,egu%[t rﬂ@@y%l“leSheﬂPérocycl e selected fromthe

group of N- pheRbxypi per listhyt¢bgen, a1r A otiHet pyr azol yl, im dazolyl, furanyl,
thienyl, oxazptyl, i soxa‘zlpﬁir tabalnol yl, isothi azoI yl, pyri di nyl ,

pyrim d| n)1/q gyrazr nyl ) %%?Pr yl; or a bicyclic heterocycl e selected
fromthe grouh of qui na$ oxoylgr qui noxal i nyl, indolyl, benzimdazolyl,

benzoxazo] y] , pbgfzr S0xaZ ket foerﬁgﬁHﬂaéla%@k%i%menZI sot hi azol yl, 30
benzof ur anyl , benzot hi enﬁl Fl%“_robenzo% , 4] dj. oxj nyl
FR9ERRd|S P

benzo[ 1, 3] di o&lkyly | is a sraight qrd atgqdiygras P@%U@WHW&‘?“%H?‘A? optional |y
be substituted on rigardomms jdrdsn syiclidisatyratdd bydrdcabhisiaditaldaving Sehettodl from

the gr OU?r of hal OCarﬁDﬁ%'Eo qr% &y é}'cﬂ%fﬂljﬁ%mﬁr"carﬁ@'{ Bd‘c h%‘”%g%%g ltl(??oal Kyl

sel ected om t he group
is a straight or maabﬂtlw&maétadreéteastwgiﬁ@ehrabdwdﬁ@tmatedrhymrrhgn fadisgl | to 6

carbon atons or a Kavlgiffon Rtd!6 drBsh AAS ORRErEIARacEG oA latdavAn e Jptienally
substituted with halo, hydroxy, alkyloxy or oxo ;
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 hydroxy, halo, cyano,
nitro, amino, mono- or dialkylamino, alkyl, haloalkyl, alkyloxy, haloalkyloxy,
carboxyl, alkyloxycarbonyl, aminocarbonyl, morpholinyl and mono- or
dialkylaminocarbonyl ;

25 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
heterocycle selected from the group of quinolinyl, quinoxalinyl, indolyl,
benzimidazolyl, benzoxazolyl, benzisoxazolyl, benzothiazolyl, benzisothiazolyl,

30 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
group of halo, hydroxy, alkyl or alkyloxy ;

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



to -6 carbon atonms, wherein one or nore carbonatons are substituted wth one
or nore hal o-atons. 24 January 2007 WD 2004/011436 PCT/ EP2003/ 050322 The
conpounds according to Formula (la) and (1b) are interrel at ed24 lnpdrzt2087g. a
conmpound according to Fornula (Ib), with RO equal to oxo is the tautoneric
equi val ent of a conpound according to Formula (Ia) vvith R2 equal to hydroxy
(keto-enol 5 tath@eiasesm) . DETAILED DESCRIPTION In the, E&%&Of this
application, alkyl is a straight or brahched saturat ed 1o rocar bon

radi cal havi ng froml1l to 6 carbon atons or is a cyclic saturated

hydr ocar bon radi cal having from3 to 6 carbon atons ; or is a a cyclic

saturated w&@ﬁﬁg&ggﬁ.r@iﬁ lef'ﬁa)fd'gp?b | Cgﬁraﬁtg@mh&t at tached to a

straight or bra roc avin to 6 carbon
at oms Me‘fc@tmuaaewoadamaat@rfonawaﬁ{béaw tte QB9 tsyhest%f@mem@@uvwmh hal o,
hydroxy, al &4 compoand sxordirkto Poghels db) that kqtlal ioshydmixhyketo-eidly| or

cycl ohex ln%h{]ﬁl? lf the framework of this application, Ar is a honocycle
selected fr E oup of phenyl, naphthyl, acenaphthyl,

t et rahydronapht hyl, each optionally substituted with 1, 2 or 3

substi t uent HrTRRCED PERERIPERIN | ndependently selected fromthe group of
hydr oxy, 20 hal o, cyano, nitro, am no, nono- or dialkylam no, alkyl,
hal oal kyl , al kyl oxy, hal oal kyl oxy, carboxyl, al kyl oxycarbonyl,

am nocar b(r)]nml the frampworkiofiylis applicarunpalkgiris a @t‘raagﬂl;w brahdhed aatvatrey| . Pr ef ﬁr abl Y,
Ar isn t ty stitut or 2 halo
substltﬁognt@d'%%qomgcﬁgalpa&?éﬁogﬂ &nctqhdoxam%% E‘lsa%/%ﬂc %‘{l&e& nonocyclic

het er ocycl| ehylspcarhondadigab heving:frogriga® cgrtin }QWMOWMWYPW safurategyr r ol yl |
pyrazol yl, hmaamhytdlcél HAAAY from! 3o @ étbon a@)&ﬁza@chc\ﬂed td §ﬁiﬁ§’g’h@ bybranéhlaa azol yl,

bi oye ?§°L2%aafr8%9by3@”éet0@e¥éaﬂ‘wﬂ¥ el o dsmon s ol FgR SochbRBal | ny!

i ndol yl , beatainrdad e optidnallpsubztixted ovithl hald) bydroxe ey oy lor o>ttenzot hi azol yl, 30
benzi sothi a ] f R Ydthyi I 2, 3-di hydr obenzo[ 1, 4] di oxi nyl
or benizsg[ 1?%%%1)0 %F}nyg; é@gh t%no%@*@cﬁg%% lji cyclic heterocycle may
optionally be substituted on a carbon atomwith 1, 2 or 3 substituents

sel ected frpithé ﬂﬁm@W@tﬂthf(ﬂ‘fls hgilRationDRé isaxiomodydty seleteddtday the youpRstef er abl vy,
Het is thi e&}/eln?/ %’ph(lt]ﬂ} - Omap{;'t%ma el cﬂ%na&awnzl Blolgﬁ(? a'llggl’,tlrbsnf%lﬁ‘ogl with .2

substi-tuent rou andi'odo and
hal oal kyl i er Jasubstitagnih @athsubstamlh @dep,eaﬂwlatsaacted from the group of hydroxy,

20 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
substituted with 1 or 2 halo substituents.

25 In the framework of this application, Hetis 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 heterocycle selected from the group of quinolinyl,
quinoxalinyl, indolyl, benzimidazolyl, benzoxazolyl, benzisoxazolyl, benzothiazolyl,

30  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 group of halo,
hydroxy, alkyl or alkyloxy. Preferably, Het is thienyl.

35  Inthe framework of this application, halo is a substituent selected from the group of
fluoro, chloro, bromo and iodo and haloalkyl is a straight or branched saturated
hydrocarbon radical having from 1 to 6 carbon atoms or a cyclic saturated hydrocarbon
radical havineg from 3 to 6 carbon atoms, wherein one or more carbonatoms are



hydr ocar bon radi cal having from1 to 6 carbon atons or a cyclic saturated
hydr ocarbon radical havine from3 to 6 carbon atons, wherein_one or nore
carbonatons are 24 January 2007 WD 2004/ 011436 6 PCT/ EP2003/ ¥fséranary 2007
substituted with one or nore hal o-atons. Preferably, halo is brono, fluoro
or chloro and preferably, haloalkyl is trifluoronethyl. Preferably, the

i nvention r el woesostomessonpounds  of Forrru a (la) and (I b)pcah@isisos2z © R 1S
hydr ogen, hal o, cyano, Ar, Het, alkyl, "and al kyloxy ; p is an integer equal
to zero, 1, 2, 3 or 4, R2 S hydrogen hydr oxy, al kyl ox al kyl oxyal kyl oxy,
al kyl t hi o osubstifutadivith one-or more haloratopss. Prsferably, halesis dramoy flugrapor-chlas i s al kyl |
Ar, Ar-al Kybn®prefdedbly, hdfBallyli§ rffiotdmie@ger equal to zero, 1, 2, or 3 R4 and RS
each i ndependent |y are hydrogen, al kyl” or benzyl: or R4 and R5 together and
including the Nto which they are attached may forma radical selected from
the group oPrqfstably) theiimyﬂti,onireiiatdamozlo;dppundsiodfotnydla (la)ynd ) okiheysin : pi per azi nyl ,
pyrazi ny nphol i nyl ontyl y substituted with

al kyl an(gj B?rl m di ny|1sﬂ?ﬂ?§6e|ﬂ A?wkﬁ %lgyl Al ﬁﬁ/ﬂ{ S' or two vicinal R6
radi cal s map be takensmgl&gmquaéorzemniél 6|°Vélsent radr cal of fornula

=C- C=C=C; RZi s an i n§agRogendhiairodyatkylox alkZloks a PARA radiGl 1 S

hydr ogen or al kyl ; R9ﬁﬁ?sgo hlﬁtir yo 5 aﬁm&?olgzlt hzr ormthe radi cal
=N-CH=CH . alkyl is a strai Bty or branched sat urated hydrocarbon radi cal
having from1 to 6 25 carbon atgrr:)/sy; or is a cyclic saturated hydrocarbon
radi cal havi ng from ftfom@la car bon awherein;Y 510is a a cyclic saturated

hydr ocar bongpadi cal géﬁ IoAL TP HE: ; carbon atoms attached to a straight
or branched saturate ydr ocar b radi %I ?aw ng from1l1l to 6 carbon atons ;
wher ei n!@acH carbon dﬁé‘?ﬂn@@ﬁr?ﬂé‘aﬁﬁt@@ng QTS substituted with hal o or hydroxy

, R*and R’  each independently are hydrogen, alkyl or benzyl; or
R* and R’ together and including the N to which they are attached may form a radical
selected from the group of pyrrolidinyl, imidazolyl, triazolyl,
piperidinyl, piperazinyl, pyrazinyl,morpholinyl and thiomorpholinyl,

15 optionally substituted with alkyl and pyrimidinyl ;
R® is hydrogen, halo or alkyl ; or
two vicinal R® radicals may be taken together to form a bivalent radical of formula
=C-C=C=C-;
r is an integer equal to 1 ; and
20 R7 is hydrogen ;
R® is hydrogen or alkyl ;
R’ is 0xo0 ; or

R®and R’ together form the radical =N-CH=CH- .
alkyl is a straight or branched saturated hydrocarbon radical having from 1 to 6

25 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
having from 1 to 6 carbon atoms ; wherein each carbon atom can be optionally
substituted with halo or hydroxy ;

30 Ar is a homocycle 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 halo, haloalkyl, cyano,
alkyloxy and morpholiny! ;

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



30 Ar is a honocycle selected fromthe group of phenyl, naphthyl,

acenapht hyl, tetrahydronaphthyl, each optionally substituted with 1, 2 or 3
substituents, each substituent independently selected from telaguayR007
hal o, hal oal kyl, cyano, al kyl oxy and norpholinyl ; 35 Het is a nonocyclic
het erocycl e selected fromthe group of N—phenoxypiperidinyl furanyl,

thienyl, pyridionydsprias i m dinyl ; or a bicyclic heterogygl ed from 24
January 2007 WD 2004/011436 PCT/ EP20037-050322 the group O IE? @gnsggz%hl enyl ,

2, 3-di hydrobenzo[ 1, 4] di oxi nyl or benzo[1, 3]- dioxolyl; each nonocyclic and
bi cycl i c het er octhe lgeoupmy berppthoanal, Ry3-dikydrebengdfi ﬂ]ﬂh(ﬁdn}dnr berzaflidn atomwith 1,

2 or 3,211 SUgbIWE R moPRibahe kIR RURRILHR)byRsAcked from ¢ he

group of fluoro ro and ng to either
Formul a (1a) andsubstifyited gp arcabamptom wth |, @%ﬁoﬁ”@'@éﬁbsmﬁ'&f pandar ~ al kyl or

al kyl oxy. M4l pisefsapaihent sdiicted Sronethe groMpif flnsaf elablad bidmol S br ono.
Preferably, pis equal to 1. 10 Preferably, R2 is hydrogen, al kyl oxy or

al kylthi 0. More preferably, R2 is al kyloxy. Most pref erabl y, R is
net hyl oxy. Pomrdogrpabhds acR8ding tmeifhiet Ryimulg@i@rand (Iby, preferebly) R’ 1ehyndrom1t| onal ly
Substi tut edpiibl A, bkl oakbosSt! Ndte bHERkSYy, K118 hald UNRK driferablyPR %ﬁé}%y being a

hal o or hanaIkyI st preferably being a re préeferab

napht hyl or phenyl Most preferably, R3 is naphthyl. Preferably, gis equal
to zero, | Prefetably e efiatteer.ably, q is equal to 1. 20 Preferably, R4 and RS
each mc}gpendently are hydrogen or alkyl, nore preferably hydrogen, nethyl

or ethyl’, nost preferably neth Preferably R4 and R5 t.oget her and

i ncl udi ng t Reefaxably, Ritis bwi@myalﬁylexmml@ﬂ@w fMemmpeeferablyi Rl ablgloagt ed from t he

group of i mgazglitably, w%gwﬁox}pl peridinyl, piperazinyl and 25
t hi onorphol i nyl, optionally substituted wt h al kyl , hal o, hal oal kyl,

hydroxy, al kyl oxy, alkylthio, alkyloxyalkyl or alkylthloalkyl preferably
subst i t ut edPriférliblal Byik naphtist, phpm)éfoet}ndnbry eadhluptionally gobstitutdd wieh hyf 20r ethyl.

b of or ity PO SR e QRS piflrsBly Uaplels h%&thafbﬁﬁcggg?ogl ferfl) By or ogen
conpounds aé (bélPd ¢ PES’qu{‘hl}’nﬂ as (lé}pbjhybqaﬂ gpenyﬁr Moé?%f eyablng ilssnaa tlay :
preferably

Preferably, q is equal to zero, 1 or 2. More preferably, q is equal to 1.

20  Preferably, R* and R® each independently are hydrogen or alkyl, more preferably
hydrogen, methyl or ethyl, most preferably methyl.

Preferably R* and R° together and including the N to which they are attached form a
radical selected from the group of imidazolyl, triazolyl, piperidinyl, piperazinyl and

25  thiomorpholinyl, optionally substituted with alkyl, halo, haloalkyl, hydroxy, alkyloxy,
alkylthio, alkyloxyalkyl or alkylthioalkyl, preferably substituted with alkyl, most
preferably substituted with methy] or ethyl.

Preferably, R® is hydrogen, alkyl or halo. Most preferably, R®is hydrogen. Preferably r
30 is0,]or2.

Preferably, R’ is hydrogen or methyl.

For compounds according to Formula (Ib) only, preferably, R? is alkyl, preferably
35  methyl and R is oxygen.

An interesting group of compounds are those compounds according to Formula (1a), the
nharmacenticallv acceptable acid or base addition salts thereof, the stereochemically



35 nethyl and RO is oxygen. An interesting group of conpounds are those
conpounds according to Fornula (1a), the nhnrmaceutically accentahle acid
or base addition salts thereof, the stereochenically 24 Januat¥Japegy 2000
2004/ 011436 - 8- PCT/ EP2003/ 050322 i someric forns ther eof, the tautonmeric
forns thereof and the N-oxide forns thereof, in which R is hydr ogen, hal o,

Ar, al kyl or wblkpheridsse P = 1, R2 is hydrogen al kyl oxy p "r/EPﬁtFIJ%MzP' o, R3is
napht hyl , phenyl or thienyl, each optiohally substitute

substituents sel ected fromthe group of halo and haloalkyl, q =0, 1, 2 or
3, R4 and Rﬁoﬁeﬁaﬁ)hni; théep£ ticetagtbmede foriny theegLandothe Mdwjde formﬂ%eaafj iR5

t oget her an ar t: f di cal

sel ected frg,m Mrjaﬁ)geﬂ%am e aug"bfglk%lp%f 5 Kﬂ i ﬂf&}@% Hzlﬁn p| per azi nyl
and t hi onor Elkﬂthl%ﬁ is waphthyl, W@?Yé@'éﬁhlen&ll Ragh OBﬁOR@HVéUbSﬂ ed wiuhor2o 0 or 1
and R is hm&ﬁtﬂanssetleatemmnme & helo ahmalgalasqoqmd) 1.2 o, R4andR5

|1: ( S}]QLSFD i gﬁp%gg?éexﬂw nohy&ogex?cf alkyl gr?’R 9 kfs Itcl>J iher anF leuziméglt t hyl am no-

1- (6- brono- ﬁrhmhtﬂtagmye—machadlfom 8 raglicpl sblagteddtony tha grovp-of imalpidiylatriarelyl y| -

phenyl - but a .

1- ( 6- br ono- Bpgmﬂﬁyl rr?’l and théom?rfhmm(" ZRSISdh yfd fSro- al Aghh 1?’-%% %c}ur?{ettohyl am no-
| - phenyl prahalzd%nshbdrogen

1- (6- br ono- 2- et hoxy- qui nol i n-3-yl)-2-(2, 3-di fl uor o- phenyl ) - 4- di net hyl am no-
1- phenyl-b n-2:0l.;.0 .

1- (6- brﬁ{’m- E’foﬁe‘t‘ﬁ%@‘-eqﬁf’ﬁ%’?%“-“é-ﬁn ) - 4- di et hyl ani no- 2- ( 2- 1 uor o- phenyl ) - 1-
20 phenyl - bat dA®Gzbramhe-2emethoxy-quinolin-3-yl)-2-(3,5-difluoro-phenyl)-4-dimethylamino-1-

1- (6- br ono- 2- rﬁggr{}qnwt-ag_l%]ol i n-3-yl)-4-di met hyl am no- 2- napht hal en-1 -yl -1 - p-

t ol yl - but an- 2- 0]

1- (- br ono- 9- rlre@%%}o dunsthexyrauingling-y)-dedimethylaming-2naphithletal -¥hi- y1 - 1 - phenyl
- but an- 2- oI ;phenyd-bidtan-d-ol ;

o D RE: 8 T b0 Audtnofinls: ) 91 8 IR ATRA A4 dilcadamBnenY! ) - -

phenyl eutica y accept abl d or base addition
sal ts thereof Ph?fh’é'bu@ti'@rfé@chem cally isomeric forns thereof, the tautoneric

forms theregf 13@thréMe-2NnekbEequitdinmyly-RqR 8afifluct6-phenyl)-4-dimethylamino-1-
phenyl-butan-2-ol ;
o 1-(6-bromo-2-methoxy-quinolin-3-yl)-4-dimethylamino-2-(2-fluoro-phenyl)-1-
20 phenyl-butan-2-ol ;
o 1-(6-bromo-2-methoxy-quinolin-3-yl)-4-dimethylamino-2-naphthalen-1-yl-1-p-
tolyl-butan-2-ol ;
o 1-(6-bromo-2-methoxy-quinolin-3-yl)-4-methylamino-2-naphthalen-1-yl-1-phenyl-
butan-2-ol ; and
25 o 1-(6-bromo-2-methoxy-quinolin-3-yl)-4-dimethylamino-2-(3-fluoro-phenyl)-1-
phenyl-butan-2-ol,
the pharmaceutically acceptable acid or base add1t10n salts thereof, the
stereochemically isomeric forms thereof, the tautomeric forms thereof and the N-oxide
forms thereof.
30
The pharmaceutically acceptable acid addition salts are defined to comprise the
therapeutically active non-toxic acid addition salt forms which the compounds
according to either Formula (Ia) and (Ib) are able to form. Said acid addition salts can
be obtained by treating the base form of the compounds according to either Formula
35  (la) and (Ib) with appropriate acids, for example inorganic acids, for example
hydrohalic acid, in particular hydrochloric acid, hydrobromic acid, sulfuric acid, nitric
acid and phosphoric acid ; organic acids, for example acetic acid, hydroxyacetic acid,
nronanoie acid. lactic acid. nvruvic acid. oxalic acid, malonic acid, succinic acid,



The pharnmaceutically acceptable acid addition salts are defined to corrprl se
the therapeutically active non-toxic acid addition salt fornms which the
conpounds according to either Fornmula (la) and (1b) are abl e4nfgyR00Bai d
acid addition salts can be obtained by treating the base formof the
conpounds according to either Fornmula 35 (la) and (Ib) with appropri ate
acids, for exagplofydiiy@s gani ¢ acids, for _gxanple hydrohgl 2@,3)0 5

particul ar hydrochloric acid, hydrobrom c acid, sul furl c aC| ) Ttrl c acid
and phosphoric aci ani.c | ds . oxyacetic
acid, nrnnafAF¥, ac@cﬁ’é“ar A8 palicaq q’ﬁ“ﬁ@‘f‘gr@t&cﬁm ?’l?s'é!gqnbc 9 Ioni c

aci d, succi mtbanamlﬁtmcmw hmame,sulﬁi)@hddl\@-tﬁmenﬂs@lfCMG@ld oyclaait/aeid2003/ 050322
mal ei ¢ aci d, ' acid, citric acid,

met hanesul for?lilgﬁ?gl %da}g gﬁ%iscg%‘%?ﬁ %daﬁgfl{gﬁ Ciecflzenesul fonic acid,

p-tol uenesul foni c aci d, cycl amc acid, salicyclic acid, p-am nosal i cylic
acid and parrpheccoamodndsacadiemgwmmﬂ dhd gb) aomamlhgaclmrpmtb@ (la) and

(I'b) containin dIC t.0 onver into.their

t her apeut i carflfigalg R ‘%1 {(‘}jp {f@ér agélﬁlﬁ%f ytz}cgﬁe A {oxw A addgi‘/mts?lgat ment with
appropri at e formaby treatmentiwith apprapeiats sgasic ang irasganicahagesh dppropsiatetbasd or s
conprise, f %al@ﬁﬁﬁﬁ? k&m ﬁi&ef&@ﬁé&%lé‘ %éﬁluh&m&ﬁ%@ltsamé%'maﬁﬁ‘e AuckagRbfiAA kal i ne

nmetal salts, arti cu ar hi'um _.sodi um. pot assi um esium and cal ci um
iy p Togh

salts, o sal ?‘Eta afts, i PRy Ef i Wi sodiurg, pofagsium emaghesiumand calcium salts,
N- et hyI - - gdalts svith REganityBasaNe. pahs benzsthine aMighestgll-Ds glutdnting iy braméred sdits, f or

exanpl e argi a | | or base addition salt
forms can beﬁlg§§1\55e‘?%é%lﬁlﬁggidts%P%&Fn@Ef%gmﬁlg gdg'gfrngat ment with an appropriate
base or acid. 5 The termaddition salt as used in the framework of this
application @brﬁférsé MRAid &8@ of BiRe a&ﬂt’idhadaﬁﬁ"ormlcﬁrhbé SshveNReNAS fraCofhsli Ng to

ei t her For salts thereof, are able to
form Such s é{’f@ t?ﬁ‘&’ &ag%roggg%?sg or g} rat es and al cohol ates. to The term
"ster eochsam cally isoneric forns" as used herein defines all possible

| soneric forfg yh Qcmlﬁéhesaﬁ%gﬂ%rlﬁ ﬁaeq}fanﬁe'vxfoh%f thid'a gﬁ!ic%h&l &do fhr {séé%e ey

possess. Unless otherw se nenti oned i ndi cate ({ﬂ;m cal designation
of conpounds®® hatssgrhich @‘ﬁéorﬂi’%nﬂ?%"cﬁqdm&ltf’ eﬂ&égpﬁll"éa@?&"é @iveRps (ei sonmeri ¢
forns, said giltxthéred$ ardabtontfainmi Serhablvads as} for expls hadrdteemaht | oners of the
basi ¢ nol ecuglg(; phducture... More in. particular, stereogenic centers may
have the R- h§ configuration; substituents on

)0 -

The term “stereochemically isomeric forms” as used herein defines all possible

isomeric forms which the compounds of either Formula (Ia) and (Ib) may possess.
Unless otherwise mentioned or indicated, the chemical designation of compounds
denotes the mixture of all possible stereochemically isomeric forms, said mixtures

)5 containing all diastereomers and enantiomers of the basic molecular structure . More in
particular, stereogenic centers may have the R- or S-configuration; substituents on
bivalent cyclic (partially) saturated radicals may have either the cis- or trans-
configuration. Stereochemically isomeric forms of the compounds of either Formula
(Ta) and (Ib) are obviously intended to be embraced within the scope of this invention.

30
Following CAS-nomenclature conventions, when two stereogenic centers of known
absolute configuration are present in a molecule, an R or S 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

35 relative descriptors [R* R* ] or [R* S*], where R* is always specified as the reference
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 has an S configuration and the second center is R, the stereo descriptor would



bi val ent cyclic (partially) saturated radicals may have either the cis- or
trans- configuration. Stereochemcally isonmeric fornms of the conpounds of
either Formula (la) and (lb) are obviously intended to be end#hovarywi0fhi n
the scope of this invention. 30 Follow ng CAS -nonencl ature conventi ons,
when two stereogenic centers of known absolute configuration are present in

a nol ecul e, agoRRb1msdescri ptor i s assigned (based oq,cq:ﬂ:gﬂ) 498} d- Prel og
sequence rule) to the | owest-nunbered cipiral center, the Perence center.

The configuration of the second stereogenic center is indi cat ed using 35
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t he second center scrL anuar
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arbitrarily always in a" ned by the

an pl ane det
ring systemcl f?ﬂ’én‘ifb@ifthlsélﬁgéff’“?‘%é’r Pgﬁg'étsoﬁtg%?tg‘%)ﬁ‘ ‘f‘??ér?ﬁa”@n t he ot her
asymmetri c detemtibaibyathefing Bydtdne ri ng systemrel ative to the position of the
hi ghest priority substituent on the reference atomis denom nated "a", if
it is on the sane side of the nmean plane determ ned by the ring systen1 or
"/ 3", ifl10j t Gompewnds|eé eithen Eprmyley dakandi(Fd apdbsomenidheintega¢disteicompownds t he ri ng

system to mewﬁl&ve% le%ttta'SrsteFéUg&Hé enfdrsih tB&Fsthuchite WRRh H e 1o bhe

i nt er nedi at co %“1?? ﬂ g X ve at | east two stereogenic centers in
their struc F emigglly difter Btﬂ‘lc "Seast 4 stereochemically different

structures. The tautoneric forns of the conpounds of either Fornmula (la) and

(Ib) are neagt taqlgn;eﬁcqﬁ,ggdf% &ﬁ%&d@%@@mﬁgﬂla ghﬁa@raﬂ;%méﬁ, &a) and

(I'b) wherein e I'S _converte rou et o- enol
tautonerlissnfommﬂfé w%ﬁplaeowr@ﬁ cither Formulad iy sod (8) ‘é(B‘?!é‘F‘&rgﬂ@“F'éP @r@%ﬁ For mul a

(la) and (I kynvatied mtﬁ%lﬁétotgﬂmp@k%-bﬁcﬂtetutw;seelsﬁ@rrpounds of either Fornula (Ia)
and (I b) wherein one or 20 several nitrogen atons are oxidized to the
so-called N-oxide, particularly those N- oxides wherein the nitrogen of the

ami ne radi cdhe Neoxide farmeef thaprmpasngasaerdingfto githen Sprmmdz o) and(Rpreand (1 b) as
prepared i npqihg: thEOaMHTRARoBREMPpHNAE of either Formula (Ia) and (Ib) wherein one or

20  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 compounds of either Formula (Ia) and (Ib) as prepared in the processes described
below may be synthesized in the form of racemic mixtures of enantiomers which can

25  be separated from one another following art-known resolution procedures. The
racemic compounds of either Formula (Ia) and (Ib) may be converted into the
corresponding diastereomeric salt forms by reaction with a suitable chiral acid. Said
diastereomeric salt forms are subsequently separated, for example, by selective or
fractional crystallization and the enantiomers are liberated therefrom by alkali. An

30  alternative manner of separating the enantiomeric forms of the compounds of either
Formula (Ia) and (Ib) involves liquid chromatography using a chiral stationary phase.
Said pure stereochemically isomeric forms may also be derived from the corresponding
pure stereochemically isomeric forms of the appropriate starting materials, provided
that the reaction occurs stereospecifically. Preferably if a specific stereoisomer is

35  desired, said compound will be synthesized by stereospecific methods of preparation.
These methods will advantageously employ enantiomerically pure starting materials.



bel'ow may be synthesized in the formof racemi c m xtures of enantioners
which can 25 be separated fromone another follow ng art-known resol ution
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the N-oxi de forns thereof lfiDﬁavi ng an acid group which is esterified or
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groups : x \Q@Q ?><i;
§H2 e

4

20
Amidated groups include groups of the formula — CONR'R?, wherein R* is H,
Cysalkyl, phenyl or benzyl and R* is —OH, H, C;.salkyl, phenyl or benzyl.

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

The compounds according to the invention have surprisingly been shown to be suitable
for the treatment of mycobacterial diseases, particularly those diseases caused by

30  pathogenic mycobacteria such as Mycobacterium tuberculosis, M. bovis, M. avium and
M. marinum. The present invention thus also relates to compounds of either Formula
(Ia) and (Ib) as defined hereinabove, the pharmaceutically acceptable acid or base



20 Am dated groups include groups of the fornmula - CONRYRZ, wherein Ry is H;
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In which Caﬁgcaﬁgel c;f(iihé?r G5 A ad Utlrlugt%lltlon 6%erlbrlel:tg hitd & capsules represent the most
advantageous oral dosage unit forms in which case solid pharmaceutical carriers are
obviously employed. For parenteral compositions, the carrier will usually comprise
sterile water, at least in large part, though other ingredients, for example, to aid
25  solubility, may be included. Injectable solutions, for example, may be prepared in
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
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
30 use, to liquid form preparations.

Depending on the mode of administration, the pharmaceutical composition will
preferably comprise from 0.05 to 99 % by weight, more preferably from 0.1 to 70 % by
weight of the active ingredient, and, from 1 to 99.95 % by weight, more preferably

35  from 30 to 99.9 weight % of a pharmaceutically acceptable carrier, all percentages
being based on the total composition.



obvi ously enpl oyed. For parenteral conpositions, the carrier will usually
conprise sterile water, at least in large part, though other_ingredients,
for exanple, to aid 25 solubility, may be included. Injectabl?8nayi28ps,
f.or exanple, may be prepared in which the carrier conprises saline
solution, glucose solution or a mxture of saline and glucose solution.

I nj ect abl e suepessooms nay al so be preqsr ed in which cagerpaRs | at e
liquid carriers, suspending agents and'‘the |like nmay be enployed. Also
included are solid formpreparations which are intended to be converted,
shortly bef Brephagpaceyiical compastion anay sdaitignallyseatainorasiouThes ielredjersn t he mode

of adm ni stmiwm,théiiefmm@wmbﬁ@dm GRBGHE bhaR, wﬁeim snferabl y corrprl se
fromO0.05 to % ref er abl fro % by wei ght of

the active F“@fﬂ’%%ﬁeﬂt a%GOS‘WF%?afﬁE(?g% Y %‘Hyprs\%f@me ﬂﬁiﬁ?‘gmﬁr"éf erably 35

from 30 to &@fdorBntnei ght % of a pharmaceutically acceptable carrier, all
per cent ages bei ng based on the total conposition. 24 January 2007 WO
2004/ 011436 -13- PCT/ EP2003/ 050322 The pharnaceutical conposition may
addi ti onal | If ivesnedally adxantegeausdp Hermulaie the afosementivpesi pharmacewficabr t | f or

exanpl e, a tdpposRRas in lﬁﬁtaiarsa{gb $d>rﬁgfoa%6bf admibis@Efidhthnd @8Srmity&Tdbsiebyi Ng
agent, visc ul atin

, it r f.act ant reservatiye flavourlng or
col orant . 8?’? dggagg BASYP 5%?55%%@5‘0(’1@ ‘W)QF ngfsesu{tqpi FWBFent i oned
phar maceut i d«a;hgesccmbosiit t;ti)rmimng a patetermlinshgmnfityrafattorwe isgrsdierdfcaladlatedi st rati on
and uni Fcf {foflice BRSREFd thénJ &tlg%&ﬂﬁl 4s98R1BR m% RGhiklgn refers to

physi ca difscrete units su F e as unjtary _dosages, each unit contai ning
a predeter nPlF?é‘Ha?ft‘}H Faryier fExapoples of such P@ﬂﬂ%ﬁ?ﬂe E‘%iméﬂlleé?@ﬁs (ingdudipe pr oduce t he
desired t heso@tbauirlccatai ﬁabrets) |cmpsa&sqmlsapowﬂer\pa¢ldetst wefefsgsipposidripd)ar maceut i cal

carrier PRESR Sludielh dichs SRa0%d e B gl bl ShTolk Bkl ng | scored

or coated. t% pposi tori es,
i nj ectabl e §hﬁdﬁllymsags|0f§1§§p@nglill§lrﬂ§0¢admgﬁ¢1@e |mwcetlonaxmﬂ g@@msg,a\taadwvthul tiples

t Per eof 45 Thﬁle@asnbyuﬂa eafthé &%d&@ﬂ’ﬁéﬁﬁﬁi&raﬁ%ﬁoméih@eﬂm%ﬂ ckél%fd'a'ﬂ&?ffét . otn Wlt I,

OrT course, var una e mnls ra |on
O O e BEhallel) dik s e e TP E RS sl b Ty ARy ot ration,
general , sabbtsihed tbenythe estupdund widardibgto thbinyentied wmbmntstemdcat)arﬁmund accor di ng

tothelnve i r ng | gram
e.g. in theaésg dtf% )r{%?hmllglgraﬁl ggnlg}t l&ﬁmﬁ%d@d{“mé?gﬁ%%@ﬁﬁﬁ(ﬁ%mme pr esent

i nvention al so reI ates to the use of a conpound of either Formula
20  Further, the present invention also relates to the use of a compound of either Formula

(Ia) and (Ib), the pharmaceutically acceptable acid or base addition salts thereof, the
stereochemically isomeric forms thereof, the tautomeric forms thereof and the N-oxide
forms thereof, as well as any of the aforementioned pharmaceutical compositions
thereof for the manufacture of a medicament for the treatment of mycobacterial

25  diseases.

Accordingly, in another aspect, the invention provides a method of treating a patient
suffering from , or at risk of, a mycobacterial disease, which comprises administering
to the patient a therapeutically effective amount of a compound or pharmaceutical

30  composition according to the invention.

GENERAL PREPARATION

35  The compounds according to the invention can generally be prepéred by a succession
of steps, each of which is known to the skilled person.



(la) and (1b), the pharmaceutically acceptable acid or base addition salts
thereof, the stereochemcally isoneric forns thereof, the tautoneric forns
thereof and the N-oxide forns thereof, as well as any of t h@4dpewaEygf? oned
pharmaceutical conpositions thereof for the manufacture of a nedi canent for
the treatnent of nycobacterial 25 diseases. Accordingly, in another aspect,
the inventionyghybdes a nmethod of treating a patient pewkbahidigstrom or at
risk of, a nycobacterial disease, whicH4onprises adninistering to the
patient a therapeutically effective anmount of a conpound or pharnaceuti cal
30 conposi t Inopartadapy e ngmpanntihaccomingtb FormulGHhEaALbe PRERVGRAY Ir&lstidg ad he

conpounds a Ja | I . h a
successi on ﬁlg%}ﬁ]géthggisc?&gg'gﬁ dof?\(’&ﬁ'?ﬁc‘@@mﬂﬁg@n%@gé‘%ﬁ%é%ﬁwgﬁfg?‘%n 24
January 20010 vesopdingtoche felgwingseacern sehemg§B):050322 I n particul ar, the
conpounds according to Forrmula (Is) can be prepared by reacting an
intermedg ate conpound of Formula (I cl‘;"’it an i nternedi ate conpound of
Formula “(111) according to the follévm—ﬁ%fleaction scheme (1) 5 Schene |
(R)P (R6)r O9,N, (la) \ + RBK(QFe / / RS R2 (II) (Ill) wusing BuLi in
a mxture of DI PA apd THF, wherein all variables are defined as in Formula
(la). Stirr may gnhance the Rte of the reaction. The reaction may 10
conveniently Ye carried out at/a tenperafure rangi ng between -20 and -70 C.
The starting patRrrals A1 Nt er medi gt e @ ou of Formula (11) and
iy {r & qi t her P (2506' or taly be
prepared accoxdige conkengtonal reaction proceddres generally known in
the art. For exanpl & 1I82intérnedi ate conpounds of Formula (Il-a) may be
prepared according to the followng reaction schene (2): Schene 2

(D) (I1D)

using BuLi in a mixture of DIPA and THF, wherein all variables are defined as in
Formula (Ia). Stirring may enhance the rate of the reaction. The reaction may
10  conveniently be carried out at a temperature ranging between —20 and —70 °C.

The starting materials and the intermediate compounds of Formula (II) and (III) are
compounds that are either commercially available or may be prepared according to
conventional reaction procedures generally known in the art. For example,

15  intermediate compounds of Formula (II-a) may be prepared according to the following

reaction scheme (2):

Scheme 2
®" (R®), 0 R
\\ N \\\ cl @ \\ 0 (R%)
| | > | / /
Z P N VA
H |
P
l b)
R, (R®), R R®)
\ / © “ .
SO - 0T
I X-Alk N~ “ci



(Rf)c (RB)r (R)p Nz~ NHZ (a) O(R6). JCL N X (b) (R)p (R&)r (R P (RE)T
N X-Alkl X-Alk NC (Il-a) 24 January 2007 WD 2004/011436 -15-

PCT/ EP20031050322 wherein all variables are defined as in For2fanuary 290%And
(I'b). Reaction schene (2) conprises step (a) in which an appropriately
substituted aniline is reacted with an appropriate acyl chloride such as

3- phenyl pr opiwgYdesshker i de, 3-fl uorobenzenepropi onyl QEJUEHO&@ a5

p- chl or obenzenepropi onyl chloride, in tlRe presence of a suita Fe 2base, such
5 as triethylam ne and a suitable reaction-inert solvent, such as nethyl ene
chl ori de or wheteinydlevegiablies éme defingd as ThEormmiec{d) @end (fay Reartiemickend (2)be carri ed
out at ate i : : s X
tenperaturel.aplllﬁgﬁgggl% t(d)ZnglBﬁ%’g?%%h ﬁé%%%ﬂ%%?gﬁﬁ%%k?%&g?%ﬁ{ﬁ. is reacted
Wi th phosphdPRFPPIEe ehyichloridpesehas 3rmpenieropiopy chlogde,Grflpatekenasoepsppionyani de
(Vilsneier l— chiafitle 6@-amdgabmmbmpmmmwepmctmd ;Zr@éehw't)fgl subabldiBase c5a€l | on may
conveni ept e.carried out.at tenperatyre. rangin t ween r.oom

Cenper at br e S5 S Btng oyl Reb®IRACS i ek M IR REBRY s g1 oup,
wher ei n R3 ethylensdizhloyitle xTheaeactipi yay kpravenigailcbe carsed owt atodtempetatuye r eact i ng
the inter m%ﬁ%%ﬂ%ﬁ%t&@%ﬁhﬂ@%&r@ﬂﬁﬁﬁ ERdurdi b RxCQPOYRL X Al K,
wherein X=S or and Alk 1s an al kgl gLog ﬁ‘g fiefl ned(_gb Fornula (1a) and
(Th). 15 | AfSrheRpRetnsiRiaunractsd Wih g g@ orgl ehlords %M)_nbt)hemerg@ pr epar ed
accordi ng t of NIN>-dirheahy!forin mrgide €€itdneaier-ISaable fiemy Bjion fdllewed by tycliaation).st step (a)
a substi tut ' - - di [ e ' It

3- phenyllgr o?ﬂ%h%&?é‘h%é’egﬂ“gé@ﬂ@yé’ r Z:glélﬁgghtoa? a\zfigrﬁs‘%f thg%?%%}%d sbgw‘%ﬂé .or%,_,s sodi um
hydr oxi de ( Pempepatyrgend el tamngiaturgf Inca nexhstemh(c) A spasiicoxgrpirs wAerein R0 conpound

in a next | ST aﬂ]@loﬂysqrﬁﬂ@ﬁﬁﬂéqii’d{éa@‘iﬁﬂtr@ducgﬂ g}keﬁ&ﬂ@@l}i@&tﬁhﬁedié}e ﬁ&ﬁp&msence of
a1 sultanl e Leachhole BF wimS Sbpound AR ShertiPREEY: BlhG hnc RGeS M1 @ O

alkylgroup as defined in Formula (1a) and (Ib).

15
Intermediate compounds according to Formula (II-b) may be prepared according to the
following reaction scheme (3), wherein in a first step (a) a substituted indole-2,3-dione
is reacted with a substituted 3-phenylpropionaldehyde in the presence of a suitable base
such as sodium hydroxide (Pfitzinger 1'eacfion), after which the carboxylic acid

20 compound in a next step (b) is decarboxylated at high temperature in the presence of a
suitable reaction-inert solvent usch as diphenylether.

Scheme 3
®") (R®), o R"), o R
| o LI T — A@
F e > N/ =
0O
(b)
(R")p (RO,
|\\ AN | \/
a =
(I1-b)

25
It is evident that in the foregoing and in the following reactions, the reaction products



0 (b) (R)p (RB)r N (11-b) 25 It is evident that in the foregoing and in -
the followi ng reactions, the reaction products 24 January 2007 WD

2004/ 011436 - 16- PCT/ EP2003/ 050322 may be isolated fromthe rédenyasn2é@di um
and, if necessary, further purified according to nethodol ogies generally
known in the art, such as extraction, crystallization and chromatography.
It is furtherweyoodaﬁhsthat reaction products t hat exi StPC‘f/EPMo%os’zPan one
enantioneric form may be isolated froM-their mxture b nown techni ques,
in 5 particular preparative chromat ography, such as preparative HPLC.

Typi cal | y, maydsepsalatedsfrom thereattion nfddaim amt) if{iebgssarpyfuttber pepifiedscedrding o t hei r

| somer i c f9§ ﬁ?%thod&@%msgén%faﬂfihgs{if/lgﬂctﬁgpx‘e?%gﬁaﬁéxng&foﬂu&gstéﬂ%alt%n%& conpounds

that are ei ared according to

convent i on&hromaeeraphy. Itdgs B\ﬂ@éweﬁeeg Te"ﬁ@ﬁ*@PPSPdRﬁéWﬁ“ PHsttim @105g than pog ~ exanpl e,

i nt er medi ateﬁaxﬁmﬂwﬁﬁﬁ) ﬁi‘ay bE olmddardnd dhkiragixtufe uwmnl%achh u.fesr ipubstituted
with s substituents gpo selectedfrom

the grodp SPTHRY B?Watﬁveﬁc %Q?%grgp%ynﬂcﬁés prﬁﬂ?rﬁ%vedlﬁég al kyl ani no,

al kyl , hal campyinds af Ryrirota/(la)all ) gy dx yeparatadiiotetheir m@rkgriodoymar bonyl ,

am nocar bonyl, norpholinyl and rmno- or di al kyl am nocar bonyl ans s is an

i nteger 15 equal to zero, 1, 2 or be prepared according to the

fol | owi ng r@s@tpwdwourd@)ﬂsewéﬁﬂl are(cpmpginds that gr)e§1tber(Rt0)S p\~

E%‘iz) g C  Rommeditis)ayaiNBld é?lmdybe ﬁépaﬁd&)c&orﬂlng(t@%orﬁeﬂﬁmal%@adﬁ@ﬁﬂ [ Onl schene
co rlses appr S enyl is

react ed by pﬁ?ceéldrg?g%%@ly IP‘P%W]MH %art F‘% &E&lgﬁ f‘% ‘H?t% Cbm ?U%%f §$| de such as

3- chl or opriopiulail- %:)hhd\ﬂlrlQheR ds Mswﬂl@tﬁ‘dbﬂﬂwgmbstmn@rﬁidew dreineash BY esence of

a sui tabl e j5 jndependently 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 ans s is an integer

15 equal to zero, 1, 2 or 3, may be prepared according to the following reaction scheme

4):
Scheme 4

10)
° R)s RYs R
\ (a) \ (CHyye 1 ® \ s SR
+ Cl/\CHz)q Cl —— q I (CHz)q s
_ R

Reaction scheme (4) comprises step (a) in which an appropriately substituted phenyl is

20

reacted by Friedel-Craft reaction with an appropriate acylchloride such as 3-
chloropropiony! chloride or 4—chlorobutyry1' chloride, in the presence of a suitable

25  Lewis acid, such as AlCls, FeCls, SnCls, TiCly or ZnCl; and 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 (-NR4Rs) is introduced by
reacting the intermediate compound obtained in step (a) with a primary or secondary

30  amine.

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



25-Lew s acid, such as AMC13, FeCl3, SnCl4, Tid 4 or ZnCl2 and a suitable
Teaction-inert solvent, such as methylene chloride or ethyle e d| chl 6+ de.
The reaction may conveniently be carried out at a terrperatur7e @

bet ween roomtenperature and reflux tenperature. In a next step (b) an

am no group (-NR4R5) is introduced by reacting the internediate conpound
obtai ned i n swepow@a)4si th a primary or 1gecondary 30 amdigpr0diiezof9! | owi ng
exanples illustrate the present invention without being [imted thereto. 24
January 2007 WD 2004/011436 -17- PCT/ EP2003/ 050322 EXPERI MENTAL PART O
some conpounds the absol ute st eFESEREHFYNAALAMRT guration of the stereogenic
carbon aton(s) therein was not experimentally determned. In those cases the

s stereoche caII i soneric for wa irst i.so ed is designated as
Zat " and_t he OfsaupomBaindsne apstivty Serepiher et bRttt ot Seiedediia o
st er eocheni calbox atnfn(g) theatin ovas notdapearineentally allettriiiftd. amdhysB'tasesdreer i ¢ f or ns can

be unanbi gﬁgtéﬁéo e?ﬂ]@a[llﬁ;%o‘?ﬁér?%@m?%hﬁh WS ﬁf?? Bofitd dé @ g&e& Q?“&"T% d g’ N9

art - known k € 1sol ation
met hod is deesend peB’} Witheetdfirthes ek échelte thﬂeqceiah%w@@cﬂlemwnﬁggraa@nu ned as

N, N-di met hy H@Jemniaﬁiﬁ“A’” Qld’@” ibdindiRfifbtan be uHMIIQRLGPYhargdtéi8kd by RHF" 1S

defined as tetra rof aration,of the_.inter ate corrpounds 15
o a5, bR MR . e B SRRFLLBRaCLeh B L SEIRSLE ©

Benzenepr opdiftrgétion! EI'hc dielatlﬁnmﬂlodrud Jesorited addkeall bhlopwi se at room t enperature
to a sqghution of 4-bronobenzenanine (0.407 nol) in Et3N (70nm) and CH2d 2
(700m) and__the mxture was stirred at roomtenperature overni ght. The

mi xt ure was Hssdnadler, o MF| ip defingd as V. Mrdimetybfoapamide.c PIRF 2idetipgdpsext r act ed

wi t h CH2C12 diisopspybétierni THI aig lefiddd dd@cirablydrefliranMySO4) , filtered, and the

sol vent was evaporated. The residue was crystallized fromdiethyl ether.
The residue (I 19 67g) was taken up |n CH2CI 2 and washed with HO 1N . The
organi c | ayeéx. Pvg pith¢ iniezmeiiate pevndd, and the sol vent was evapor at ed.
Yi el di ngs; 1%?<a:§;ZIGAf i nt er nedi at e corrpound |. Preparation of internediate B
1

Preparation of intermediate

o)
compound 1 N )K/\O
H

Benzenepropanoylchloride (0.488 mol) was added dropwise at room temperature to a
solution of 4-bromobenzenamine (0.407 mol) in EtsN (70ml) and CH,Cl, (700ml) and
the mixture was stirred at room temperature overnight. The mixture was poured out
into water and concenirated NH4OH, and extracted with CH,Cl, . The organic layer
20  was dried (MgSO,), filtered, and the solvent was evaporated . The residue was

crystallized from diethyl ether . The residue (119.67g) was taken up in CH,;Cl, and

{ washed with HCl 1N . The organic layer was dried (MgSOs), filtered, and the solvent
was evaporated. Yielding: 107.67g of intermediate compound 1.

: : B
Preparation of intermediate r@\ Q
compound 9 r;lk/\©\
H

25  Accordingly, intermediate compound 9 was prepared in the same way as intermediate
compound 1 but using 4-methyl-benzenepropanoylchloride.

Example A2

. . . B
Preparation of intermediate ) | x
compound 2 Ny



conmpound 9 \ N\ H/ 25 Accordingly, internediate conmpound 9 was prepared
in the sane way as internediate conpound | but using 24 07

4- et hyl - benzenepr opanoyl chl ori de. Exanple A2 Preparation of i n‘t“é‘f%%‘? ate
B"I \' I\ conpound 2/ N C 24 January 2007 WD 2004/011436

1' CT/ E1' 2003/ 050322 -18- The reaction was carried out twce . POC13 (1.225
mol ) was addegh shosyésée at 10C to DMF (0.525 nol) . Thenernisesoedi at e
conpound 1 (prepared according Al) (0.175- nol) was added at room
tenperature . The m xture was stirred overnight at 80C, poured out on ice

ang f)ﬁ tr aclt edrnteﬂréd&tim@&ni?ﬂ%iﬁ mpr@amb@le@mgs ny@)swsérdga@h ‘tﬁxﬁfp@{%y 10Cfib! tered,
an e solv vaporated .. The. produc s used w tho er
purificati onW@‘%i@f’&‘? .egélg?mﬂt]@f oFippynd Y\%F%‘?daﬁcf’?fﬂmg?‘ll)mji% di ate Br

conpound 10 Nmél) @hs dkled atckiong|tgmpératurer. THw aixdire wapsimed overnightatB08Gared in t he

sanme way as I I . rtq { ! npound 9
(prepared ac OP%?%Q?@%@&Q%@%@%%EC&E E% 'P?ﬁéwoar %?ﬁg%&ﬁf*{aﬁ?%?ﬁ’gﬁgﬁte Br \ \
conpound 3 \ filtergdernd the sqlvend was eyapptede dlherrsodushainsgd withprtdahesd accor di ng
to A2) (0.233umBkationn YisiagNg7628%ieldr67e) hanol (222.32 nl) and net hanol
(776nil) was stirred and refluxed overnight, then poured out on ice and
extracted wwth CH2Ch . The organic 15 Iagrer was separated, dried (MSH),
filtered and Rrbmraiohwéittervediatevapor at ed . “THE esydueyway purified by

col um chr orragog%ggggwm over silica gel (elud |

-45m . T

t hen 100/ 0; 20 he pure fractions were and~t he sol vent was

evapor at ed. YAgh i}, i helotd RS | s SOIREHATssanke o) A TEHcd e 84C) s
p coinpound 2, starting from intermediate compound 9 (prepared according to A1l).

10
Example A3

. . B
Preparation of intermediate ' | X
compound 3 Z
CoT

A mixture of intermediate compound 2 (prepared according to A2) (0.233 mol) in
CH;0Na (30%) in methanol (222.32 ml) and methanol (776ml) was stirred and
refluxed overnight, then poured out on ice and extracted with CH,Cl, . The organic

15 layer was separated, dried (MgSO3,), filtered and the solvent was evaporated . The
residue was purified by column chromatography over silica gel (eluent:
CH,Cly/cyclohexane 20/80 and then 100/0; 20-45um). The pure fractions were
collected and the solvent was evaporated . Yielding: 25g of intermediate compound 3
(Yield=33%; mp.84°C) as a white powder .

Preparation of intermediate Br O | X O
_
compound 11 N (l)

Accordingly, intermediate compound 11 was prepared in the same way as intermediate

20

compound 3, starting from intermediate compound 10 (prepared according to A2).

Example A4

: . B
Preparation of intermediate ' O AN O
compound 4
p N/ /T



20 .Preparation of internediate Br conpoundll N O1. Accordingly,

internmedi ate conpound 11 was prepared in the sane way as internedi ate
conpound 3, starting frominternedi ate conpound 10 (prepared 2ddenualy 2g0% o
A2). Exanple A4 Preparation of intermediate Br Cr onpound 4 N OJ 24
January 2007 WD 2004/011436 -19- PCTI EP2003/ 050322 A m xture of

i nternedi ate ¢2 (prepared according to A2) (O. NaCEt 21%
i n et hanol (SW}gﬂ% et hanol (150nl) wds stirred and &Aek? 3@? 5%%

hours. The m xture was poured out on ice and extracted with CH2Cl2 . The
organi c | ayemixas oﬁﬁmmame«é costpod 2 (phpPandd acdordihigetoeal)q0043 mensel vent was

evapor at ed. el Pl ndtSsih Sla LAES! 1563\ (AARPHIAal§Bi0ry Bxample AS

Preparation 0 erne M Xt Ur e o
5- br ono- | H- hn@rel éﬂlznyxmrm@s RO(Dre,Q@uhﬁl ice pid ¢gd@Eted Nith6B0Rk). Theorganié rred and

heated at 8Qfsef Rhs mmea drfeﬁ?ﬂlgsgg ﬁﬁer&&aﬂ&ﬁ@bdl@éﬁ’%ra@&%b&atedl0
Benzeneprops{ai é % V\%? ed ag? Mdm xture was stirred and
refluxed’ ovdfldin hIcSZg prermegialy eorpound to cool to roomtenperature
and acidified till pH=5 with HOAc . The precipitate was filtered off,
washed with g{g%r}g dried (vacuum) . Yielding: 50g of internediate conpound
5 (52% . 15%7;&1)1‘5r A6 Preparation of internediate Br conpound 6 N A

m xture of iPreperatierofinéera und 5 (prepared according to A5) (0.035 nol) in
di phenyl et hgpmpdifard ) was stirred and fee hours, then
allowed to cool to roomtenperature . arrled out four
tunes . The four m xtures were conbi ned a&ad _#heppuri R ek by col um

chr omat ogr aphy over silica gel 20 (eluent: CH2CT2/ CH3COH 100/0, then 99/1).
The pure fr dcmixpers ofiérbeonwl Hetdakei2 3rdionel(@ 28 mol) in NaOH 3N (650ml) was

stirred and heated at 80°C for 30 min, then cooled to room temperature .

10  Benzenepropanal (0.28 mol) was added and the mixture was stirred and refluxed
overnight . The mixture was allowed to cool to room temperature and acidified till
pH=5 with HOAc . The precipitate was filtered off, washed with H,O and dried
(vacuum) . Yielding: 50g of intermediate compound 5 (52%).

15  Example A6

Preparation of intermediate Br AN

compound 6 O & O

A mixture of intermediate compound 5 (prepared according to A5) (0.035 mol) in
diphenylether (100ml) was stirred and heated at 300°C for 8 hours, then allowed to
cool to room temperature . This procedure was carried out four times . The four
mixtures were combined and then purified by column chromatography over silica gel

" 20 (eluent: CH,CL/CH;0H 100/0, then 99/1) . The pure fractions were collected and the
solvent was evaporated . Yielding: 25.6g of intermediate compound 6 (61%).



o ST ——

sol vent was evaporated. Yielding: 25.6g of inter rredl ate corrpound 6 (61% . 24
January 2007 WD 20041011436 PCT/ EP2003/ 050322 -20- Exanple A7 Preparation
of internediate conpound 7 and 8 o Br OH N/ Internediate 7 24 JaApary 2007
Internediate 8 = (B) nBuLi 1.6M (0.13 nol) was added dropwi se at -10C under
N2 flowto a mxture of N-(1-nethylethyl)-2-propanam ne (0.13 nol) in THE
(300nl) . The was stirred at -10C for 20 mn n cooled to
-70C . A sol u%v:@ozg&)tg; |6ntermad| ate 5 conpgund 3 (prepar ?ﬁé@%@?’&?"ﬁ’ﬁ to A3)
(0.1 nol) in THE (300nml) was added dropwi se. The mixture was stirred at

-70C for 45 pgin. ]A ol ution of 2-(3-o0xo0-3-

phenyl propyl%%’-ﬂ%—ézi ndol e- 1, 3(2H) - di one (0. 13 in THE (300nml) was added
dropwi se . TReparatignuofantemsedidté rred at - 70C for r, then brought to -40C,
stirred at g¢ ?ours hydrol yzed at -40 th HZD and extracted with
Et OAc . The 10 organic layer was separated, driedf (MSO4 and the
sol vent was evaporated. The residug, ) e

chromat ography over silica gel (eluent
fractions were collected and their sol
1.8g of internediate conpound 7 (3% and™b.
(9% . 15 Exanple A8 Preparation of internediate d:l hpounds 12 and 13 0 Cl
Ol \' \' Internediate 12 Internediate 13 A m xture oOf al um nium chl ori de
(34.3g, 0.257np1) and 3-chl oropropi onyl chl Olideh@giatd 29479, 0.234nD1) in

di chl oroet hane (150nl) was stirred at OC A demetiid T ®f  napht al ene (309,

g02§4mo %) hl NaiSHIG oM ee i Ras vga'éqmléd ﬂewcﬁhﬁem%ﬂ&w ® a}"ﬁa&t@r@ oftirred at
5 T 2 oule, Sl BQUed Sl LaLe | e ) S35 SIS The
resi due (56gstirred at -10°C for 20 min and then cooled to -70°C . A solution of intermediate
5 compound 3 (prepared according to A3) (0.1 mol) in THF (300ml) was added
dropwise. The mixture was stirred at -70°C for 45 min . A solution of 2-(3-ox0-3-
phenylpropyl)-1H-isoindole-1,3(2H)-dione (0.13 mol) in THF (300ml) was added
dropwise . The mixture was stirred at -70°C for 1 hour, then brought to -40°C, stirred
at -40°C for 2 hours, hydrolyzed at -40°C with H,O and extracted with EtOAc . The
10 organic layer was separated, dried (MgSOy), filtered and the solvent was evaporated .

: . Two pure
Yi el di ng:
pdi ate conpound 8

The residue (40g) was purified by column chromatography over silica gel (eluent:
cyclohexane/EtOAc 85/15) . Two pure fractions were collected and their solvents were
evaporated . Yielding: 1.8g of intermediate compound 7 (3%) and 5.3g of intermediate

compound 8 (9%).
15
Example A8
Preparation of intermediate o
compounds 12 and 13 ° c
2 TCC
Intermediate 12 Intermediate 13

A mixture of aluminium chloride (34.3g, 0.257mol) and 3-chloropropionyl chloride
(29.7g, 0.234mol) in dichloroethane (150ml) was stirred at 0°C. A solution of
naphtalene (30g, 0.234mol) in dichloroethane (50ml) was added. The mixture was

20  stirred at 5°C for 2 hours and poured out into ice water. The organic layer was
separated, dried (MgSO,), filtered, and the solvent was evaporated. The residue (56g)
was purified by column chromatography over silica gel (eluent: cyclohexane/ CH,Cl, :
60/40; 20-45um). Two fractions were collected and the solvent was evaporated to



was purified by colum chromatography over silica gel (eluent: cycl ohexane/
‘CH2C12-: 60/40; 20-45m). Two fractions were collected and the sol vent was
evaporated to 24 January 2007 WD 2004/011436 -21- PCTI EP2002A0808222687% or d
i.ntermedi ate conmpound 12 (31g; Yield=61% as an oil. The second fraction
(14g) was taken up in DIPE to afford internedi ate conpound 13 (8. 2g;

Yi el d=16% a pale yellow solid. 5 Exanple Lon of

i nt er nedi atengggp&%lnlgﬁm N\ Internedidte 14 A m xt ur?%g&?ﬁg&ﬁ%ernedi ate
conpound 12 (prepared according to A8) (3g; 0.0137nmol), N-benzyhnet hyl

am ne (2nl; affordkifemuddiate conpand b2 (Ilig} ¥ieldsG0Yh) hs mpsil. The secedd dactBAC 10 for 2

hours. At r . ad ) ) . extracted
w th orpci2t P NEBREERY LY oot AR ould s B RN L et
and the somph¥Chrssa palapadlontseld. The residue (6g) was purified by col um
chromat ography over silica gel (eluent: CH2CI2-/ MOH 97/3; 20-45nm) to
afford BBl (4.2g, .quantitative vyield) as an oil, yielding internediate
corrpound5 14&l¥§,&éﬁ§rrpl e Al O Preparation of jnternedi ate conpound 15 O N\ f
| \ F F A nPrparatowdf dfsmedibte uor oacet opheng (comrercially avail able) (25g;
0. 16nol ), i g ne hydroch| oride §52¢ 64nol ), parafornmal dehyde (19g;
0. 63np1) in%&mggﬁmc (5m) 1) was stirred at 80C for
16hours. The m xture was 20 eVaat dtill dryness and the residue was
taken up by HCL 3N (50ml). Thi g was extracted with Et20 (3x30mil).
The organic |ayer was coll ected _gpd hasified with K2C03 (10%q). The
organi c |l ayer was dried over MgSO4 and evaporated. The product,

i nternedi ate conmpound 15 was usewedgp t4hout further purification for the next
step (23.7g; yield : 69% as an oil. 24 January 2007 WD 2004/011436 -22-

PG/ EPZOOSl%Srgg&ﬁe of the intermediate compound 12 (prepared according to A8)v (3g;

0.0137mol),
N-benzylinethyl amine (2ml; 0.0150mol) in acetonitrile (100ml) was stirred at 80°C

10  for 2 hours. At room temperature (RT) water was added. The mixture was extracted
with CH,Cl, . The organic layer was separated and dried (MgSQy), filtered, and the
solvent was evaporated. The residue (6g) was purified by column chromatography over
silica gel (eluent: CHCl, / MeOH: 97/3; 20-45um) to afford BB1 (4.2g; quantitative
yield) as an oil, yielding intermediate compound 14.

15
Example A10
Preparation of intermediate
compound 15 ™~

F F
A mixture of 3,5-difluoroacetophenone (commercially available) (25g;0.16mol),
diethylamine hydrochloride (52g; 0.64mol), paraformaldehyde (19g; 0.63mol) in HCI
conc (5ml) and ethanol (300ml) was stirred at 80°C for 16hours. The mixture was

20  evaporated till dryness and the residue was taken up by HCI 3N (50ml). This mixture
was extracted with Et,O (3x30ml). The organic layer was collected and basified with
K>COj3 (10%aq). The organic layer was dried over MgSOy and evaporated. The
product, intermediate compound 15 was used without further purification for the next
step (23.7g; yield : 69% ) as an oil.



B. Preparation of the final conmpounds Exanple Bl Preparation of final
conpound 1, 2, 3\ and4 1 / NO Br ~\ \' I NN 00 / Conpound 1 (Al)
Conpound 2 (A2) Conpound 3 (A) Conpound 4 (B) nBuLi 1.6M (@40BHAuarpLl0ivas
added slowy at -20C under N2 flowto a solution of 5

N (1- net hyl et hyl ) - 2- propanam ne (0.067 nmol) in THE (100m ). The m xture was
cooled to -7 . ution of internedi ate conpound 3 ccordi ng
to A3) (0. 1(2)§0r$%0l$/)0ﬁ?3r? THE (200nl) was -2%ded sl ow y. Th@n@%ﬂ%@”&as stirred
at -70C for 30 min . A solution of 3-(dinethylam no)-I-phenyl-I-propanone
(0.146 nol) in THE (100m ) was added slowy. The m xture was stirred at
-70C for 1 t he t -30Cwth ice water and extracted

wi th Et OAc. h‘Bi.:Ji[;UI‘B%I oﬂr;}#%%}e%ﬁw&g O%Hdsapar ated, dried (MgSO4), filtered and

t he sol vent Bxample\Bipor at ed. The residue (67g) was purified by colum
chromat ogr aghyn.R¥ih of fihdl c8mPaindehuent 1 CH2C12/ C la"N HAOH 99/ 1/0. 1,
20-45m . Two pure fractions were collected and t soI vents were

evapor at ed. apdAction | (7,29) was crystallized fromPFPE . The 15
precipitate was filtered off and dried_ Yielding: 6.3gHof diastereoisomer A

(final compound 3) (np. 172C) (10% a& @ actidh~2 (13g) was

fay

o1 d i
crystallized from 2-propanone and dieth The pgeci pitate was
filtered off and dried . Yielding: | |g okdiagfergo; €£r B (final

conmpound 4) (np.170C) (17% as a white solid. PartLo action of final

conpound-3 (4g) was separated into its enantionmers by 207col um

chronat ography (eluent: hexanel 2- propanghm3&d 9(a® 1; colum: CH RACEL OD)

Two pure fractions were coll ected and t heupougp nts were evaporated . The

residue was crystallized from pentane. ff p°:§?‘g§$§ pitate was filtered off and

dried . Yieldi nﬂ:é 0. 7% of enanti oner I nal”’ conpound l)mé'_rrp. 194C) and
M (067

0.6g of enaBulb madhvasasdpbilomly 2t -2036 undey Nodlovwate agsolufipe ef sol i d.
5  N-(1-methylethyl)-2-propanamine (0.067 mol) in THF (100ml) . The mixture was

cooled to -70°C . A solution of intermediate compound 3 (prepared according to A3)
(0.122 mol) in THF (200ml) was added slowly . The mixture was stirred at -70°C for
30 min . A solution of 3-(dimethylamino)-1-phenyl-1-propanone (0.146 mol) in THF
(100ml) was added slowly . The mixture was stirred at -70°C for 1 hour, then

10 hydrolysed at -30°C with ice water and extracted with EtOAc . The organic layer was
separated, dried (MgSOs), filtered and the solvent was evaporated . The residue (67g)
was purified by column chromatography over silica gel (eluent:
CH,Cl,/CH;0H/NH4OH 99/1/0.1; 20-45pum) . Two pure fractions were collected and
their solvents were evaporated . Fraction 1 (7,2g) was crystallized from DIPE . The

15  precipitate was filtered off and dried . Yielding: 6.5g of diastereoisomer A (final
compound 3) (mp. 172°C) (10%) as a white solid. Fraction 2 (13g) was crystallized
from 2-propanone and diethyl ether . The precipitate was filtered off and dried .
Yielding: 11g of diastereoisomer B (final compound 4) (mp.170°C) (17%) as a white
solid . Part of fraction of final compound-3 (4g) was separated into its enantiomers by

20  column chromatography (eluent: hexane/2-propanol 99.9/0.1; column: CHIRACEL
OD) . Two pure fractions were collected and their solvents were evaporated . The
residue was crystallized from pentane . The precipitate was filtered off and dried .
Yielding: 0.7g of enantiomer A1 (final compound 1) (mp. 194°C) and 0.6g of
enantiomer A2 (final compound 2) (mp. 191°C) as a white solid.

25



2524 January 2007 WD 2004/011436 -23- PCT/ EP20031050322 Exanple B2 '
Preparation of final conpound 5 and6 I / HO Br I \ \ N Conmpound 5 g}@b
Conpound 6 (B) nBuLi 1.6M (0,048 nol) was added slowy at -20¢ {38uay<8PUt i on
of N-(1-nethylethyl)- 2-propanamine (0.048 nol) in THE (70m) . The m xture
was cooled again to -70C . A solution of internediate conpound 4 (prepared
according to Wapoog/0144 nol) in THE 5 (,150n ) was addedcsiepmbinsosthe m xture
was stirred at -70C for 30 min. A sol utfon of

3- (di et hyl am no) - 1- phenyl - | - propanone (0.053 nol) in THE (100m ) was added
slowy . ThBxampleBZe was stirred at -70C for 1 hour, hydrolysed at -30C with
ice water pra@Kél dFiafcompolnds OAc . The or gapi ayer was separated, dried
(Ms™®), fil frered and the sol vent was evapor af The residue (23.59) was
purified by um tO0 chromat ography over silicasdel (el uent:

CH2C12/ CH3OH/ NH4AOH 99.5/0.5/0.1; 15-40 p pior e fra]cti ons were

coll ected and their solvents were eVrape e residveswas crystallized
fromDIPE . The precipitate was filte Yi el ding: 0.7g of
final conpound 5 (3% (nip. 162C) as a~wk 0 Rd 1 g of final conpound
6 (599 (trip. 74C) as a white solid. 15 Exanple gparation of final
conpound 7 and 8 HO Sr I \ \ N Conpound 7 ( pound 8 (B) nBuLi (1.6M
(0.070 nol) was added dropw se at -30C under N2 flowto a solution of

N- (1- et hyl et hyl ) - 2- propanam ne (0.070 |) in THE (70m) . The m xture was
stirred.at -20C for 30 nin, then cool edng‘j&)‘;gﬂ?ﬁg‘g; A solution of internediate

nBuLi 1.6M (0.048 mol) was added slowly at -20°C to a solution of N-(1-methylethyl)-
2-propanamine (0.048 mol) in THF (70ml) . The mixture was cooled again to -70°C .

A solution of intermediate compound 4 (prepared according to A4) (0.044 mol) in THF
5  (150ml) was added slowly . The mixture was stirred at -70°C for 30 min . A solution
of 3-(dimethylamino)-1-phenyl-1-propanone (0.053 mol) in THF (100ml) was added
slowly . The mixture was stirred at -70°C for 1 hour, hydrolysed at -30°C with ice
water and extracted with EtOAc . The organic layer was separated, dried (MgSO,),
filtered and the solvent was evaporated . The residue (23.5g) was purified by column
10 chromatography over silica gel (eluent: CH,Cl,/CH;OH/NH4OH 99.5/0.5/0.1;
15-40 pm) . Two pure fractions were collected and their solvents were evaporated .
The residue was crystallized from DIPE . The precipitate was filtered off and dried .
Yielding: 0.7g of final compound 5 (3%) (mp. 162°C) as a white solid and 1g of final
compound 6 (5%) (mp. 74°C) as a white solid.
15
Example B3
: Preparation of final compound 7
and 8

Compound 7 (A)
Compound 8 (B)

nBuLi (1.6M) (0.070 mol) was added dropwise at -30°C under N, flow to a solution of
N-(1-methylethyl)-2-propanamine (0.070 mol) in THF (70ml) . The mixture was
stirred at -20°C for 30 min, then cooled to -70°C . A solution of intermediate



24 January 2007 WD 2004/011436 -24- PCT/ EP2003/ 050322 conpound 6 (prepared -
according to A6) (0.046 nol) in THE (130nml) was added dropw 3% ) Thf

m xture was stored at -70C for 45 nmin. A solution of 3- 24 January 2007
(di net hyl am no) - 1- phenyl -1 - propanone (0.056 nol) in THE (100m ) was added
dropwi se . The m xture was stirred at -70C for 2 hours, hydrolyzed with

i ce-wat er andyd@ybiiact ed with Et OAc . The organic | aygerdesosnsisy at ed,
dried (MySO4), filtered and the sol ver®- was evaporated . The residue
(23.69) was purified by colum chromatography over silica gel (eluent:
CH2C12/ CH3Crérhjpthit 69prepared dccotdingtd Af) (0.046Tmol) muTHF f(I&i)ml) wassadded e col | ect ed

dth tallized f
et hyl et PP WELRAENERAs SRy TDELEAS i 19 W%Sgryioay. el ding:

1.7g of fi n&llmeqbwa@em lwlxeﬁﬂ-l-el@eanom (5336 medy a’cﬁl%ﬁloﬂmé)sﬂ

gr _ysEI al li zedrobﬁv@sm dl'h%trﬂixtlﬁé tves éticieAC- 70T¢ldﬁ>éQﬁiﬁﬁtsph)tcgél?ze‘d/&ﬁthzmé-ﬁv@feﬁdnmdﬁff and
rieda. | 1N oun nm. as a Ite

sol i d. éx F?%f %M@rz% at ‘be Orgﬁplch:axﬁlwaétg?r%gﬁddage(%dé%ﬁil@ff e%@“ﬁ& m xt ure

of inter rredtlntselvclurvmtstmbowéqar dparesidua 3 dghlwagpurdied by colom®09 nol ) and

hydrazi ne (&rgl:haﬂgﬁghﬂ' Bve?fsn%@ga (élzaﬁﬂ@m@yc ommﬁmg/mfll 4596 hgr 1 hour.

The sol vent was orated tjl &gg SS . e resl due was |sst!3l [ved in
CH2Cl2 . ThéWopugpfictionyyere |°Blrlae°$9é§m Healvepts Werevpreratedy, FEHCP%I (4)so04)

fi : t ered andat bgstaltibadeom dyw@lenhalpomﬁdclpiﬂl@wbﬁﬂ]tﬁ&ﬁoﬁﬁ}ﬂ)dﬁws pur Io{-l ied by
col um ro NH4

97/ 3/ 0. 5] ?J@ﬂ%a{@’%‘%{ eﬂofu{ritgﬁlgg %@e ]I:rflga-(gt%(%@ gg‘s” e sol vent was
evapor at ed crygtaRize &om@eetwleeﬂleewfal ﬂbQEl(ﬁ}CtPrt@im“@B &itergd off endhdried The

preci pi t at ey\@ding:id 184 ﬁﬂlap&fm@mddr(mﬁmso Qb %04 %s a w8 s@lfd, f i nal conmpound 9
(nmp. 204C) (62% as a pale yellow so 5 24 "January 2007 WD 2004/011436

-25- PCT/ EP2003/ 050322 Exanple B5 Preparation of final conpound 10 Br OH N
NI - Example B4
Preparation of final compound 9

NH,

15 A mixture of intermediate compound 8 (prepared according to A7) (0.009 mol) and
hydrazine (0.01 mol) in ethanol (70ml) was stirred and refluxed for | hour . The
solvent was evaporated till dryness . The residue was dissolved in CH,Cl, . The
organic solution was washed with K,COj3 10%, dried (MgSO,), filtered and the solvent
was evaporated . The residue (5g) was purified by column chromatography over silica

20  gel (eluent: CH,Cl,/CH;OH/NH4OH 97/3/0.1; 15-40 pm) . The pure fractions were
collected and the solvent was evaporated . The residue was crystallized from diethyl
ether . The precipitate was filtered off and dried . Yielding: 2.6g of final compound 9
(mp. 204°C) (62%) as a pale yellow solid.

25



CH3I (0.0033 mol) was added at roomtenperature to a solution of final
“conmpound 4 (prepared according to B 1) (0.003 nol) in 2-pro one )
The precipitate was filtered off and dried. Yielding: 1.2g %?1'}]&?%}%5’691
conmpound 10 (np. 198C) (62% as a 5 pale yellow solid. Exanple B6
Preparation of final conpound 11 Br 110 i 1, I \ \ \ U N A solution of
3-chl or oper oxybenzaiigssaci d (0. 0069 nol ) _in CH2Cl 2 ( 35mbrrmpReadsiesd di opw se
at roomtenperature to a solution of fi%Aal conmpound 4 (prepared according to
lo BlI) (0.0069 m)l% in CH2C12 (35nml) . The m xture was stirred at room

t enper at ur eExasgple BS hour | washed with K2C03 10% dried (MySO4), filtered and
t he sol vent pupsrat®ohadTdinal &mpolif@ 10 €si due was crystaklized from diethyl ether.
The precipitate was filtered off and dried. Yile ng: 1.8g of final
conpound 11 (nip. 208C) as a white solid. 15 24@anuary 2007 WO

2004/ 011436 -26- PCT/ EP2003/ 050322 Exanpl e B7 Pregpapation igf final conpound
12, 13, 14 and 15 HO Br \ | N~ /& Gofaud “+2-CAL~Compound 13 (A2)
Compound 14 (A) Conpound 15 (B) nBuLi ) wasladded slowy at
-20C under N2 flow to a solution of N \s W, - 2- propananm ne (0. 05
nol) in THE (80mL) . The m xture was stirred at for 15 mnutes, then
cooled to -70C . A solution of internedi ate conpouwn 5 (prepared according

to A3) (0. Oﬂ'ﬁ;ml(ﬁ)ﬁ Hloigldfas (aaéé&rm}oo%t%nﬁggﬁge & £Wion HFfinal compound 4
(prepared according to B1) (0.003 mol) in 2-propanone (15ml) . The precipitate was
filtered off and dried . Yielding: 1.2g of final compound 10 (mp. 198°C) (62%) as a

5  pale yellow solid.

Example B6
Preparation of final compound 11

A solution of 3-chloroperoxybenzoic acid (0.0069 mol) in CH>Cl, (35ml) was added
idzr{opwise at room temperature to a solution of final compound 4 (prepared according to

10  B1) (0.0069 mol) in CH,Cl, (35ml). The mixture was stirred at room temperature for
1 hour, washed with K,CO3; 10%, dried (MgSQ,), filtered and the solvent was
evaporated. The residue was crystallized from diethyl ether . The precipitate was
filtered off and dried . Yielding: 1.8g of final compound 11 (mp. 208°C) as a white
solid.

15



m xture was stirred at -70C for 30 mnutes. A solution of 0.055 nol of 3-
(di met hyl am no) - 1- (1- napht hyl ) - 1- propanone in THE (120m) wa Zé‘gcéged % &XA y.
The mxture was stirred at -70C for 3 hours, hydrolyzed at

water and extracted with EtOAc . The organic | ayer was separated, dried
(MySA4), filtered, and 10 the solvent was evaporated . The residue (29g) was
purified by (md)lmwouahronnt ography ove silica gel (el wedtgr2003/050322

CH2Cl 2/ CH3OH NH4OH, 99.5/0.5/0. 1; Szé Two fractions were collected
and the solvent was evaporated. Yi eI d| ng: 3g fraction | and 4.4g of
fraction 2 ExampleBion 1 and 2 were crystallized separately from DIPE . The

preci pi t at eppBsrafiod sERbcRfouadd,dni ed, yi el di ng: Ovof di astereoi soner A
15 final COM 14 (Yield: 9% np. 21OC) as a whi tIid and 4g of

.‘ 7]
di aster eoi somer A (f| nal corrpound

di astereois final conpound 15 (Yield: 16% 4C) as a white solid.
To obtain the correspondi ng enanti omers,
14) was purified by chiral chronmatogPBag
hexane// Et OH, 99.95/0.05). Two fractions and t he soI vent was
evaporated. Yielding: 0.233g of 20 enanti~aQp i na synd 12) (np.

118C) as a white solid and 0.287g of enanti omsl\L A29( 1 pound 13) (np.
120C) as a white solid. 24 January 2007 WO 2004/ 011438
PCT/ EP2003/ 050322 Exanpl e B8 Preparation of final corrpounds 67, ANO 68, 110
and 111 Br N' F conpound 67(A) conpound 68(RB) fin orrpound 110 (A)

final compound 111 (A2) nBuLi 1.6M (0.067 ol KoWwas "°”""q b\gd slowy at -20C

under N2 flow to a solution of N-(l met hyl et hﬂb@\pozndpn anam ne (0.0104 nol)
in THE (50m ). The mixture was 5 cooled to - 708°mPopdddB)t i on of internediate
conpound 3 APuldda6Md0.68 ent)dvasgdiel shdyly a(QOEIOBﬂdeﬂNIZ)ﬂtho'EHEIu@Bﬁ)BfN (Was added

:s),l (()\(;\AI ?lret ECFam ﬁfeWyﬁ%‘@%gﬁM ee@ B?udlzlqﬁﬁ#)( pa?%%%ﬂ n?ﬁa%&gém% tOf in THE
(20m) was 2f§<Er 83 munujes, thpwcoglsd tgr20° sA§9 m%@lf igtermegiiate eqgppound 3
5  (prepared according to A3) (0.046 mol) in THF (150ml) was added slowly . The
mixture was stirred at -70°C for 30 minutes . A solution of 0.055 mol of 3-
(dimethylamino)-1-(1-naphthyl)-1-propanone in THF (120m1)- was added slowly . The
mixture was stirred at -70°C for 3 hours, hydrolyzed at -30°C with ice water and
extracted with EtOAc . The organic layer was separated, dried (MgSO,), filtered, and
10 the solvent was evaporated . The residue (29g) was purified by column
chromatography over silica gel (eluent: CH,Cl,/CH3;OH/NH,0OH; 99.5/0.5/0.1; 15~
35um) . Two fractions were collected and the solvent was evaporated . Yielding: 3g
fraction 1 and 4.4g of fraction 2 . Fraction 1 and 2 were crystallized separately from
DIPE . The precipitate was filtered off and dried, yielding: 2.2g of diastereoisomer A
15  final compound 14 (Yield: 9%; mp.210°C) as a white solid and 4g of diastereoisomer B
final compound 15 (Yield: 16%; mp.244°C) as a white solid . To obtain the
corresponding enantiomers, diastereoisomer A (final compound 14) was purified by
chiral chromatography over silica gel (eluent: hexane//EtOH; 99.95/0.05) . Two
fractions were collected and the solvent was evaporated . Yielding: 0.233g of
20  enantiomer Al (final compound 12) (mp. 118°C) as a white solid and 0.287g of
enantiomer A2 (final compound 13) (mp. 120°C) as a white solid.



1 hour, then hydrolysed at -30C with ice water and extracted vvith Et OAc .
"The 10 organic | ayer was separated, dried (MgSOH4), filtered f and 56137
sol vent was evaporated . The residue (6.3g) was purified by <CJPEHAY
chromat ography over silica gel (eluent: CH2d 2/ CH3OH NH4ACH 98/ 2/ 0. 2;
20-45m . Two pure fractions were collected and their solvents were
evaporated . wopaekinomsl (1, 29) was crys ,/al lized from BcZ@riooslddes2preci pitate
was filtered off and dried. Yield: 0.63¢% of diastereoisonmer A 15 (final
conpound 67) (np. 60C, Y=13% as a white solid. Fraction 2 (1g) was
crystal |l i zedExbmpBR et hyl et her. The precipitate was filtered off and dried .
Yield: O. Gpgb Q,fanghaﬁﬁ@w@hmﬁﬂ (final conpourdg 68) (np.208C, Y=14% .
0. 63g of stg (g:lglomar A were purified by chiracgl AD (el uent:
hept ane/ i Pr 05) Two fractigns wer e chblg ectbd corresponding to A
enantioner (final conpound 110, 20 0.13gF np 16707 as a white solid and the
A2 enantioner (final conpound 111, O0.085g)y g i 24 January 2007 WO
2004/ 011436 -28- PCT/ EP2003/ 050322 Exanple B9 Pr Q ation of final conpound
38, 39, 108 and 109 er 0 " \ N~/ F conpound B8(A).msaiEraund 39( B)
conpound 108(Al)) conpound 1D9(A2) nBuLi 1.6M (0. 04 mwehdes@as added sl ow y
at -20C under N2 flow to a solution of 5 N-(1-methylgahddnpodnd fpanan ne
(0.04 cool) in THE (50m) . The m'xtur s cooled to -70C . A solution of
i nternedi ate conmpound 3 (prepared accord¥ng to A3) (0.037 nol) in THE
(100ntl) was added slowy. The mixture was stirred atfina/@pfoond B0l min . A
sol ution of 3-(dinethylamno)-1-(3-fl rZQphenyI ) - 1- propanone (0.044 nol) in
THE (50ml) was added slowy. The mi xture'was stirred at -70C for 1 hour,
then 10 hydrolized at -30C wi'th ice water and extracted with Et OQAc . The
origani c | gye:BuMB .6 V@B ﬁio@ﬂwaﬁdﬂ&ﬂslé&@ﬁ?@OéCﬁﬂldider’zmw&Bﬁsblhﬁoﬁ@f veﬂt was
evaporated . | chr.omat ogr aphy over
silica gel (Ne lli%lrel féh’%ﬂ?é‘%?%?ﬁﬁﬁmﬁ% %Fg}éé?@nqn%%nﬂ%e Wé%Three pure
fracti ons wespeleg tsl 47@&(@ edh solution of intermediate compound 3 (prepared according to A3)

(0.0087 mol) in THF (50ml) was added slowly . The mixture was stirred at -70°C for

30 min . A solution of 3-(dimethylamino)-1-( 2,5-difluorophenyl)-1-propanone

(0.0122 mol)) in THF (20ml) was added slowly . The mixkture was stirred at -70°C for

1 hour, then hydrolysed at -30°C with ice water and extracted with EtOAc . The

10  organic layer was separated, dried (MgSOy), filtered off and the solvent was

evaporated . The residue (6.3g) was purified by column chromatography over silica
gel (eluent: CH,Cly/CH:OH/NH4OH 98/2/0.2; 20-45um) . Two pure fractions were
collected and their solvents were evaporated . Fraction 1 (1,2g) was crystallized from
Et,O . The precipitate was filtered off and dried . Yield: 0.63g of diastereoisomer A

15 (final compound 67)(mp. 60°C; Y=13%) as a white solid . Fraction 2 (1g) was

( crystallized from diethylether . The precipitate was filtered off and dried . Yield:

0.64g of diastereoisomer B (final compound 68) (mp.208°C; Y=14%). 0.63g of
diastereoisomer A were purified by chiracel AD (eluent: heptane/iPrOH 99.95/0.05).
Two fractions were collected corresponding to Al enantiomer (final compound 110,

20 0.13g; mp 167°C) as a white solid and the A2 enantiomer (final compound 111,
0.086g) as an oil.



and their solvents were evaporated. Fraction 1 (2.8g) was crystallized from-
DIPE . 15 The precipitate was filtered off and dried. Yieldi ng: 1.458 (77%
of diastereoisomer A (final compound 38) (np.198C) as a whi 28 Jayiary200
Fraction 2 (3.4g) was crystallized fromDIPE . The precipitate was filtered
off and dried. Yielding: 1.55g (8% of diastereoisoner B (final conpound
39) (np. 207C)wéScomoitiddst € solid. Part of_ fraction of fi pakrsResesses 38 (1 9)
was separated into its enantiomers by Hrral 20 chronat ography (el uent:
hexane/ 2- propanol 99.9/0.1; colum: CH RACEL OD). Two pure fractions were
col | ect ed akgampleiBd sol vents were evaporated. The residue was crystallized
frompentane . The precipitate was filtered off and dried . Yield: 0.3g of
enantionmer Al (fi. nal npound 08) (mp. 1600 a white solid and 0. 26g of
enant i oner BE’P?IPP%‘P fg‘@ ‘i $)3% cop. 15605 a white solid. 25 24
January 200708&&@12)904/011436 29- PCT/ EP2003/ 04 = le B 10 Preparation
of final conpound 71 and 72 A, H Br N~ @-m conpound 72(B) nBulLi
1.6M (0.0042 nol) was added slowy at -28&% &\ flowto a solution of
N- (I -methyl et hyl)-2-propanam ne (0.0042nol) M (20m ) . The m xture was
5 cooled to -70C . A solution of internedi ate corrpo:umﬁdﬁw(pr epared accordi ng
to Al) (0.0038 nol) in THE (50n11) was added sl ow SrertB@gni xture was
stirred at -70C for 30 min . A solution of compound 109(AZ)
3- (di nmet hyl anl i no) - 1- (1 - napht hyl ) -1 - propanone (0.0059 nol) in THE (20ndl)
was added sl o V! f en
LY 1 G801 RS bty oAE und QN iR b ANOHkion bF

hydr ol ysed at wat er extracte e organic

| ayer wag 10~ @e@aﬁhalp@al) ?dPrPE@awm@)@f maf)ip {TEHE0mhd ?h?én%wzvﬁ@ coRl
evapor at ed. (Jimeces §Bl@t1dn?of2ﬁérmeﬂ@& dw’f ot e aﬁﬂ|aU£Eﬂd1ﬁ§Itd)KB) @g3aphy over

silica gel elue 12/ 99/. ur

fracti ogs eg anaa(aj&& el (C)]:]\L;1 %m(/\e % Se% n}i? E(;\l,-\g?gg?l on |
(0.17g) was- oﬁ:wlmm qfﬁe(dhnqthuhrmngbl (31ﬂ1@r0pb¢16d) bptoaa@onﬂ/d@OM moBried of f and
dried. Yiel 009 wis aqa@issq&mo'ﬁ@@ﬁ&m& wid sfigded &57@@%9%@1117%5@ 174G,

di et yt Wt wdro#r@aﬁrseoiﬁ ripe Akt PP R S e T

separated, dried (MgSOQs), filtered and the solvent was evaporated . The residue (20g)

A\

was purified by column chromatography over silica gel (eluent:
CH,Cl,/CH;OH/NH4OH 99.5/0.5/0.1; 15-40um) . Three pure fractions were collected
and their solvents were evaporated . Fraction 1 (2.8g) was crystallized from DIPE .

15  The precipitate was filtered off and dried . Yielding: 1.45g (7%) of diastereoisomer A
(final compound 38) (mp.198°C) as a white solid. Fraction 2 (3.4g) was crystallized
from DIPE . The precipitate was filtered off and dried . Yielding: 1.55g (8%) of
diastereoisomer B (final compound 39) (mp.207°C) as a white solid. '

Part of fraction of final compound 38 (1g) was separated into its enantiomers by chiral

20  chromatography (eluent: hexane/2-propanol 99.9/0.1; column: CHIRACEL OD). Two
pure fractions were collected and their solvents were evaporated. The residue was
crystallized from pentane . The precipitate was filtered off and dried . Yield: 0.3g of
enantiomer Al (final compound 108) (mp. 160°C) as a white solid and 0.26g of
enantiomer A2 (final compound 109) (imp. 156°C) as a white solid.

25



0. 053g of diastereoi soner B (final conpound 72) (np.178C;, Yield= 4% as a
white solid. 20 Exanple Bll Preparation of final conpound 99 ~ a'H /8

N'  conpound 99 (Al) A solution of 3-chloroperoxybenzoic aci &Y' ¢8558 (ﬁ%l

i-n CH2C12 (1 OM) was added dropwi se at roomtenperature to a solution of
final conpound 12 (enantioner Al) (prepared according to B7) (0.0069 nol)
in CH2CI 2 ( 35whyood/iis m xture was sti r%gd at 25 room teenmperoadosoxz for 1
hour, washed wi th K2CC8 10% dried (MS filtered and the solvent was
evaporat ed . _The rggl due was crystallized from di ethyl ether . The 24
January 2007E% /011436 PCT/ EP2003/ 050322 -30- precipitate was filtered
of f and dri eRtepaditiohdif figal cOmp6undfilremd conpound 99 (np. 218C, Y=78% as a
white solid.,,Exanpl e B12 Preparation of final pound 110 AIITINO Br 5
nBuLi 1.6M (& 0075 nol) was added slowy at N2 flow to a solution
of N (1-nethylethyl)-2-propanam ne (0BRQAS ¥=. (30nl) . The

m xturewas cooled to -10C . A solution qf ! pdiat e conpound 3 (prepared
according to A3) (0.0062 nol) in THE (20ml)"'vva% sIovay The m xture
was stirred at -70C for 30 min. A solution of 0.007% i ntermedi ate
conmpound 14 (prepared according 1o to Exanpl e A9) ilaomﬂg]%z&lOM) was added
slowy. The m xture was stirred at -70C for 90 m nutes, then hydrol ysed at

-30C with ice water and extracted with EtOAc . The organic |ayer was
separ at ed, crBud 16V EOA042 mol) was added slawhhas -2Cwader Nuellow veesobitianell.  The

residue (3g)y s@@ﬂ étﬁyl)aﬁtf% £2hi870. @dm&%tmrmrzqu'he%&m&aw&el (el uent:

Cycl ohexane/ Et ?({]é Ei (%f final J;B%}r ﬁ!ﬂgq ]I

Yi el d=38% & AP fitersin g epbAgo plha

corrpou nd - lll(OA)ﬁB &Inmh)dn]l'l—ﬂ*‘ BOmN, was faid el sl@dyrpdihaahliﬂlﬂe Wak)stirred at -70°C for
30 min. A solution of 3-(dimethylamino)-1-(1-naphthyl)- 1 -propanone (0.0059 mol) in
THF (20ml) was added slowly . The mixture was stirred at -70°C for 1 hour, then
hydrolysed at -30°C with ice water and extracted with EtOAc . The organic layer was

10 separated, dried (MgSOs), filtered and the solvent was evaporated . The residue (2.2g)

was purified by column chromatography over silica gel (eluent:
CH,Cl,/CH;OH/NH4OH 99/1/0.1; 15-40pum) . Two pure fractions were collected and
their solvents were evaporated. Fraction 1 (0.17g) was crystallized from Et,O . The

precipitate was filtered off and dried. Yield: 0.05g of diastereoisomer A (final

15  compound 71)(mp.174°C; Yield= 3%) as a white solid. Fraction 2 (0.27g) was
crystallized from diethyl ether. The precipitate was filtered off and dried . Yield:
0.053g of diastereoisomer B (final compound 72) (mp.178°C; Yield=4%) as a white
solid.

"’ 20  Example B11
Preparation of final compound 99

compound 99 (A1)

A solution of 3-chloroperoxybenzoic acid (0.0036 mol) in CH>Cl, (10ml) was added
dropwise at room temperature to a solution of final compound 12 (enantiomer A1)
(prepared according to B7) (0.0069 mol) in CH,Clz (35ml) . The mixture was stirred at

25  room temperature for 1 hour, washed with K2CO3 10%, dried (MgSO,), filtered and the
solvent was evaporated . The residue was crystallized from diethy] ether . The



final conpound 112 (B) 1-chloroethyl chloroformate (0.25nml, 0.0023nD1) was
added at roomtenperature 20 under nitrogen to a solution of V%?e der?g 111
(1.5gr, 0.00231nol) in dichioronethane (30ml). The m xture agygry

80C for 1 hour. The solvent was evaporated and the nethanol (15ml) was
added. The m xture was stirred and refluxed for 30 mnutes. After

evapor at i on, WRaom@nixue (1.49gr) gﬂ_rl fied by col umcTeErrensbngr aphy over
24 January 2007 WO 2004/011436 31 P&F/ EP2003/ 050322 silica gel (15-40n).
The first fraction collected was crystallized fromDIPE to afford (0.168gr;
np. 204C ‘firedipiteke38@s filtenad off ambpdriedd Yitldinga.164 €ind cdinpsuralr 9ng0DEs°C; The
second fracgl || s corresponded to final conpound 112 as the B

di ast er eoi g% ’}%'3/)(38 fﬁ’gtte%gluy\IaZZSC Yiel d=23% . 5 Exanple B 14 Preparation of
final conpounds 113 and 114 Br N AFNO F final conpound 113 (A) final
conpound 1k R BBULI 1. 6M (3 5nml; 0.0056 nol) was added slowy at -20C
under N2 flow tqg a ol ution &- (I -met hyl et hyl - propanam ne (7700;

0. 0055 nol )Pf?mraPPEOEﬁ ?mpoun%Oll he m xture was ed to -70C . A sol ution
of internediate conpound 3 (prepared according te¥A3) y(1. ['_5 oN0047 nol) in
THE (20ml) was added slowy. The m xtyre vas stifré 70 30 mn. A
solution of internediate conpound 15 % ] X T Om ) was
added slowy. The m xture was stirred at 0C , then hydrol ysed
at -30Cwith ice water and extracted with EtéiAc 1 glani ¢ | ayer 15 was
separated, dried (MySH4), filtered off and the sol was evaporated. The

d 2 ‘ |
(ot uent - bt SR B R P 28 0 QRERNDARETa BlubBE 90 e o
col | ect ed aWdl-methyiethydo?-propanamias €9.0975 pol)dn J&IF QTQBtlBWT&lX‘(‘@eWAQg) was
crystalliz %ofea%nﬂb(E’E A Solutiff sfiftterinicdmte coRipeandd (pkdphrddhcdABingt® AZPSC | Yiel d=

6% as a Wn(IO 086£)mmﬁ in THF (20ml) was added slowly . The mixture was stirred at ~70°C for
30 min . A solution of 0.0075 mol of intermediate compound 14 (prepared according
10  to Example A9) in THF (10ml) was added slowly . The mixture was stirred at -70°C
for 90 minutes, then hydrolysed at -30°C with ice water and extracted with EtOAc .
The organic layer was separated, dried (MgSO,), filtered and the solvent was

evaporated . The residue (3g) was purified by column chromatography over silica gel
(eluent: Cyclohexane/EtOAc 90/10; 15-40pm) . The final compound 110 (1.5g ;
15 Yield=38%) was obtained as an oil.

Example B13
Preparation of final compound 111

and 112

final compound 111 (A)
final compound 112 (B)

1-chloroethyl chloroformate (0.25ml, 0.0023mol) was added at room temperature

20 under nitrogen to a solution of the derived 111 (1.5gr, 0.0023mol) in dichloromethane
(30ml). The mixture was stirred at 80°C for 1 hour. The solvent was evaporated and
the methanol (15ml) was added. The mixture was stirred and refluxed for 30 minutes.
After evaporation, the residue (1.49gr) was purified by column chromatography over



20 . Fraction 2 (0.14g) was crystallized fromEt20to afford final conpound
114 (0.14g ; np.210C ;Yield= 6% as a white powder. 24 January 2007 WO
2004/ 011436 -32- PCT/ EP2003/ 050322 Exanpl e B15 Preparati on of24fJamadry 2007
conmpounds 115, 116,117 and 118 Br N~ AOF final conpound 115 (A

di astereoi soner) final conpound 116 (B di astereoisoner) final conmpound 117
(Al enantio conpound 118 (A2 enantioner) nB 4. 6m;

0. 0074 nol)rr\?\«]/alsn% dﬁgJ slowy at -20C ui3der N2 flow to gbjfmﬂ]log\{lg(%n

N-(1-net hyl ethyl)-2-propanamne (Im; 0.0071 nol) in THE (20nt) . The 5

m xture \é\/aSSlﬁ eecllst- pnd 0 Ghe fﬂstﬁ@btwnldggi@éd ww@ysmﬁzeatﬁ@ncpmmwrhﬁoicgd g
SFonty < The tifSEet e 584‘*?8%@& L R R L R

3- (di net hyl mpmbfraclw(l CQH@@W&SICQ@%@QMW findl comppunddi2 ag e &ar ed accor di ng
to ALO (29(_‘11&&6]@9@6[11%{2)298@rﬂ-ﬂ_ﬁ5°&1§m&=2m added slowy. The m xture was
stirred at -70C ourd, then 10 hydrolysed at -30C with NHAC 10%q and
extracted with EtOAc . The organic |ayer was separated, dried (MySO4),
filtered of Examgle B¢ sol vent was evaporated . The resi due (4.59) was

purified by over silica gel (

CH2C12/i Pr ﬁﬁﬁé@ﬁg@}lﬁ%&%né% 15-401n) . Two fractions were

col lected amddlftheir solvents were evaporated. Fra oA 1 (0.67g; Yield=20%
was crystallized 15 from DI PE to afford final conpourd él:g (0.R9g ; np.192C
;Yield= 9% as a white powder. Fractigyn 240. 46Q9) was_GrystalNized from
Et20to afford final conpound 116 (0.22( ] ; Yield= 77) as a white
powder. From 0.1 g of final conpound 118 al/onpo ads F16 and 117
(enantioners) were separated over CH RACEL™ 0D Nel u gpt ane/ i Pr OH
99.9/0.1; 15-40m). Two fractions were collected and 2 | talllzed from
Et20 t o afford final conpound 116 (0.05g ; np.161 C;Yield= 100%

final compound 113

@

final compound 114

(B)

nBuLi 1.6M (3.5in1; 0.0056 niol) was added slowly at -20°C under N, flow to a
solution of N-(1-methylethyl)-2-propanamine (770p1; 0.0055 mol) in THF (20ml) .

10  The mixture was cooled to -70°C . A solution of intermediate compound 3 (prepared
according to A3) (1.5g ; 0.0047 mol) in THF (20ml) was added slowly . The mixture
was stirred at -70°C for 30 min . A solution of intermediate compound 15 (1g ; 0.0047
mol) in THF (10ml) was added slowly . The mixture was stirred at -70°C for 3 hours,
then hydrolysed at -30°C with ice water and extracted with EtOAc . The organic layer

( 15  was separated, dried (MgSOy), filtered off and the solvent was evaporated . The

residue (2.8g) was purified by column chromatography over silica gel (eluent:
CH,Cl,/CH;OH/NH40OH 99/1/0.1; 15-40pum) . Two pure fractions were collected and
their solvents were evaporated . Fraction 1 (0.149g) was crystallized from DIPE to
afford final compound 113 (0.14g; mp.185°C ;Yield= 6%) as a white powder.

20  Fraction 2 (0.14g) was crystallized from Et,0 to afford final compound 114 (0.14g ;
mp.210°C ;Yield= 6%) as a white powder.



as a white powder and final conpound 117 (0.043g ; npl58C ; Yield =98% as a
white powder. 24 January 2007 WD 2004/011436 -33 PCT/ EP2003{%§§0322 %'&ﬁ
bed

followi ng final compounds were prepared according to the net ants
above: Table |l : R RR HFH3 \ \ NN CH3 3 NR2 5 Conp. nr. EX. R RZ R
R Stereoehemistry and W nelting points 1 Bl Br OCH3 phenyl H (Al); 194C
2 Bl Br CCH3.wewo4#mhenyl  H . (4 )-191LC 3 Bl Br . Ogdamphemgbs2id - (A ;

200C 4 BI Br OCHE phenyl H (B~; 190C“ 16 Bl | Br OCH3 4-chl orophenyl H
(A); 200C 17 Bl_ Br _OCH3 4-chl orophenyl H _-(B); _190C 20 Bl Br OCH3

2-t hi enyl F:E.K@Ql—BQéC 21 Bl Br OCH3 2-thienyl _ H (B); 176C 22 Bl CHOCH3
phenyl H (APrepéréﬁ&lotZ&aBéon@danm, phenyl H_ (B); 58 24 Bl. -._. Br OCH3
3-thi enyl .ﬁ 1]1 62' G- 25 Bl Br OCHb- - - hi enyl H B) 16C -
26 BL - . héh‘{;ﬂ AGENIE Shenyl - H (A)_174C 27 BL .. OCH3. Phenyl H
(B); 1920C 28 Bl .qg~ii3Phenyl H (A);190C BOC3 pyH (B) o) ILGC | BI enyH. (A);
170C 31 Bl OCH3 phenyl H (B); 181C Br N -

final compound 115 (A diastereoisomer)
fina] compound 116 (B diastereoisomer)
final compound 117 (A1l enantiomer)
final compound 118 (A2 enantiomer)

nBuLi 1.6M (4.6ml; 0.0074 mol) was added slowly at -20°C under N, flow to a
solution of N-(1-methylethyl)-2-propanamine (1ml; 0.0071 mol) in THF (20mi) . The
5  mixture was cooled to -70°C . A solution of intermediate compound 15 (prepared

according to A10) (2g; 0.0061 mol) in THF (10ml) was added slowly. The mixture
was stirred at -70°C for 30 min . A solution of 3-(dimethylamino)-1-( 3,5-
difluorophenyl)-1-propanone (prepared according to A10) (2g; 0.0094 mol) in THF
(15ml) was added slowly . The mixture was stirred at -70°C for 2 hours, then

10  hydrolysed at -30°C with NH4C] 10%aq and extracted with EtOAc . The organic layer
was separated, dried (MgSOa,), filtered off and the solvent was evaporated . The
residue (4.5g) was purified by column chromatography over silica gel (eluent:
CH,Cl,/iPrOH/NH4OH 99.5/0.5/0.05; 15-40um) . Two pure fractions were collected
and their solvents were evaporated . Fraction 1 (0.67g; Yield=20%) was crystallized

15  from DIPE to afford final compound 115 (0.29g ; mp.192°C ;Yield= 9%) as a white
powder. Fraction 2 (0.46g) was crystallized from Et,O to afford final compound 116
(0.22g ; mp. 224°C ; Yield= 7%) as a white powder. From 0.1g of final compound
115, final compounds 116 and 117 (enantiomers) were separated over CHIRACEL
OD (eluent: Heptane/iPrOH 99.9/0.1; 15-40um). Two fractions were collected and

20 crystallized from Et>O to afford final compound 116 (0.05g ; mp.161°C ;Yield=100%)
as a white powder and final compound 117 (0.043g ; mp158°C ; Yield =98%) as a
white powder.



32°Bl Br SCH3 phenyl H. (A); 208C 33 Bl Br SCH3 phenyl H (13);196C 34 BI
'OCH3 OCH3 )>_165C 35 B] OCH3, OCH3 - H- QBp, _ L 36 Bl B.r - OL
3 phenyl - O - U 197C 37. Bl Br OCH3 phenyl O (B); 2210%4’*‘9%35972007
WO 2004/ 011436 34- PCTI EP2003/ 050322 Comp. nr Ex. R . R2 R R6

Stereochem stry and W nelting points 38 B9 Br OCH3 3-fluonphen 1 -H -
(A); 198C 39 B0 2m/0@361 3-fl uoro hen 1 I—_|3§_B); 207C 108 pBYEB000s#322

3-fl uorophenyl H 160C 109 B9 Br -OCH3 3-tluojphenyl H-(A); (A2)i 156C 40
Bl H OCH3phenyl H (A); 152C H _H CH3 H A ; 140C 43 BI_ H QCH3. CH3 H (B);
120C Aj; O Thes‘ro Ip¥g fimakgomppands W prepargshacgprdingdpithe methods describedy 7 B3 Br H
_ phyH8 B3 Hipkenyl H B7 1phdH13 B7_ . - (2);.120C 14 B7 Br OCH3_
___1-nhthyl _ H (A)_ 2100C 15 B7 Br OCH3_ 1apht hyl H__ (B), 2440C 45 B7 Br
OCH3 2-nplrthyl H B7 Br OCHE 2-napht hyl .Wet 67 B8 Br OCH3

2,5-di fluorcfdal)t (A); 60C 68 B8 Br OCH3 , 5-difluorophenyl ..... J; 262C

B); 208C 110 B8 Br OCH3 2,5 difl uorophenﬁ/l (111 B8 Br OCH3 2, 5-d

i fl uorophenyl (A2):; oil 69 Bl Br OCH__aro3henyl Br C2- oropnyl Bl Br
Cl-nhthyl s 72 Bl Br OCH3 1-naphthyl 3 178C 73 Bl Br QOCH3 1-napht hyl
(B); 174C 74 Bl Br CH3 |-naphthyl (A); DC 75 Bl Br OCH3 (A); 196C 76 B
Br OCH3 (B); 1 30C 24 January 2007 VO 2004/4,011486s 35- PCT/ EP2003/ 050322

CH,
RS
5 N R?
Comp. nr,| Ex. R R? R® R® | Stereochemistry and
! A or. melting points
1 |Bl | Br OCH; |  phenyl H (Al); 194°C
2 |B| B | OcH | _ phey) | H | a2191C |
.3 (Bl { Br | OCHs | _ _phenyl | H |  (A)2000C
4 Bl |  Br OCH; | ___ phenyl _ H | _(B)190°C
16 Bl | _Br | OCH, | 4-chlorophenyl | H | _ (A);200°C __
17 Bl | Br | OCHs; | _4-chlorophenyl | H | (B) 190
20 |BL | Br OCH, 2thienyl | H ~ (A); 96°C
21 (Bl | Br_ | OCH; 2-thienyl | . (B 176°C

22 Bl | CHy | _OCHy | = phenyl C(A)148°C
| 23 |Bl | _CH; | OCHy | _  phemyl | H_ (B); 165°C
24 {BL | Br | OCHy | = 3thienyl | H | _ (A)162°C_

26 _|Bl_| phenyl | OCH; |  phenyl =~ | H |  (Ay174°C____
27 Bl | phenyl | OCHy | phenyl | E (B); 192°C
.28 Bl | F_ | OCHy | = phenyl _ Ay 190C

H
H
H
_ H
25 (Bl | B | OCH, | _ 3hienyl | H | _(®;160°C
H
H
H

.2 Bl | _F | OCHy |  phemyl ' H | = (B)I66°C
J30 {BL{ Q| OCHy | phemyl ~__ | LAy eec

32 (Bl | B | SCHy | phenyl ) H | (A);208C
33 _|BL | Br | SCHs phenyl 1 H L

H

31 BL ) G | OCHy |~ phenyl | H | (B)I81°C
H
H

(B); 196°C

34 Bl | OCHy | OCH; | _ phemyl | H | _ (A)165°C ___|
35 Bl | OCH; | OCH; _phenyl H | __ (B)l65°C
3 _|Bt | Br | OCHy | __phenyt |} C | (A}197°C __

37 |BI Br OCH, phenyl cl (B); 221°C



Comp. nr. EX. R~ Rx R3 R6 Stereochem stry and nr.
OCH3 A H (A); 202C/ O78 Si Br OCH3 | o\ H (B);
1- napht hyl H (A);>250C 80 Bl Br OCH3~ anophenyl - -
OCH3 4-cyanophenyl - H (B); 232C 82 Bl _...CH3 -.. OCH3 H 20C 3,

hthyl ..-.H 98 84 Bl 2henyl _ _ l-naphthyl _ _ H _A) _248C 85 Bl phenyl
OCH3 - napht hywo kbo8)114344C 86 BI H (A); 184C 8PcBkpRs0sieH H (B)

meltng points 77 Bl Br

202C 79 B
_H. A)2J?é§2’&‘arié%0(§1 Br
1-na

186C 88 ... Bl.- Br SCH3 -1- napht SAl 2400C 89 Bl Br OCH3 . |,o0
H (A ; 236G—99—B—B—ocH3 N-oTH-(B)——2666-91-Bt—H-6cHZ—1 na~hthyl N
., . H (AComprgEx. 92 B H . CH3. 1- nBbht hyl REt SteFochethB®CGnd 93 Bl - - - H-
QCH3 3_ flyorophgngl; - - H. At 178C 94 Bl H OCH3 Jiekihgigphenyl _ H ();
182C 95 BI[Br -phenyfethyl [H (A7 17800 BI Br COCH3™2- phenyl et hyl
H (B); 146Q 8% RIBSOrHBrOCH3 9CHapht hiorophepyh) | Hegc ° OCH3
1- napht hyl |H 68) ;| 8b54C Br113| B3ek,B CQCBroghenyt di rlmorop@;@ngobvd-l (A); 128C 114
5,1;1_ girf i ﬁgplzi%i;fé{ﬁigﬂméé%i%%% f1 ig'opep#éﬁw Y% By2pac 117 BIS
Br OCH3 3, §-dithl Umvophemy| |H ¢&L,) ;| 16MGropikd® 18H G hadyhsec. . (f.. 118 B15
Br OCHa ?éfidiﬁ%‘ﬂoél.c”h.eﬁy.'- ,H &%) 158Cﬁ‘eny?C 12(2I B7 qA)% g 1- napht hyl
’ 4 Too | m | oo | mew | |__@perc
4 |BL | H_ | OCHy | CH, 1 H __(A); 140°C _
43| Bl H OCH; _CH H | _(B)120°C_
_.9__|Bl | Br OH phenyl | H (A); >260°C
_ 60 |BL | Br | OH cphenyl | H | __(Bj215°C_
.5 |1B2 Br OCHCH; | _ _phenyl =~ | H | (A); 162°C
. 6__1B2 {_ Br  |OCHCH, phenyl 1 H | __(By74°C __
7. B3y Br | H _.phenyl | ] H ___i . (A); 98°C
8 B3| B | H __phenyl | H | (B); 180°C _
12 |B7 i Br OCH, | _. 1naphthyl H (Al 18°C
13 |B7 | _Br_ OCHy | _ lmaphthyl | H | _(A2); 120°C |
14 __1B7 | Br 0oCH, _lmaphthyl 1 H | (A); 210°C_
15 _4B7 | Br__ | OCHy | _ Lnaphthyl _H (B), 244°C_
45\ B7 Br _ | OCH, _Z-naphthyl | H (A} 262°C
46 _|B7 | Br_ OCH; | _. 2:naphthyl H _(B)162°C_
67 | B8 Br OCH; 2,5-difluorophenyl | H |  (A); 60°C
68 B8 | Br OCH; _} 2,5-difluorophenyl | H | _ (B); 208°C
J110 B8 | Br | OCH, | 25-difluorophenyl | H |  (Al); 167°C |
.11 | B8 Br_ | _OCHy | 25-difluorophenyl | H (A2);0il
..69__|BlL | Br_ y OCHy, | 2-Afluorophenyl | H | _ _(Akoil _ _ _
.76 Bl Br | OCHy | 2-fluorophenyl | H | _ _(Bjoil __
. _|(BL | Br OCH, _l-naphthyl | CHyj  (A); 174°C
72 Bl Br OCH; 1-naphthyl CH; (B); 178°C
.73 Bl Br OCH,3 . 1-naphthyl Cl ®); 174°C
74 |Bl1 | Br OCH; |  l-naphthyl | €l (A); 110°C
75 |B1 | Br OCH, ©:0> H (A); 196°C
[ IS NV DR N S S e
76 |B1 | Br OCH, CI:O> H (B); 130°C




24. January 2007 WD 2004/011436 -36- PCTI EP2003/050322 Conp. nr. Ex. R Rz
R6 Stereochem stry and or. nelting points 122 B7 Br OCH3 H (B); 227C 127
B7 Br OCH3 _ . 5-brono-2_naphthyl 226C 130 B7 Br__ ..- anuary 2007
5- bronp- 2- naphthyl H_ (B), 220C 131 Bl Br OCH3 H (A); 206C 134 B9 OCH3
OCH3 3-fluor2phenyl H _JA 172C 135 B9 OCH3 O CH& 3-fluoroph | H (B) 182C
143 B7 Br OCH3oy00d0i43@m0- | - napht hyl H (3A) 234C 150 B3cBip

3- br ono- I-naphthyl H (B); 212C 159 B8 Br OCH3 2, 5- dlfluorophenyl H(A);

H
1

208C 160 B8—Br—TCc Zl’TS-drf Htrot UpﬂEllyl H(A2 J, 167C 16287 Br OCH3
6- met hoxy- 2-Graphdx |H RA) ;| 208C | OCH3R' 6_met hBXy Sterepshsmisiyand H ( B) ; 206C
163 B7 Br 164 B9 By, 3-fl uorlophenyll H (A); 118C 165 B pdints3- f|| Uor ophenyl
(B); oil ovVi— 167 B8 Br C{ ) . 11, 180 174 B9 [ o
OCH3 3-fl uor opheny! H (%) ; h159€L 1 or 051%?' CH(B); 196T 176
B7 Br j 1- naphthyl H(A); ol o1 3- quohenYI.-_ H _
__L4); 213€C—18P 139 CN—00=13-3 —=B<; "163C 181 B9 Br OCH3
4 fl orophenyl 781 1114 - 188C | 180H:Bg oph&A92°C. 1 ([B): 238C.
183 Bl Br G rififluoro-{ H (A); . , - |[OCH? 14-yynnndj n-2-Y1_.
Corp. 1T 'ﬁx‘% P Fo B erlotonom|str o nr| el 1 Rg BT |
80 | Bl Br | OCHs | _ 4-cyanophenyl | H | ié)ﬁ;ﬁ’@ N
.8 Bl | Br | OCH 4-cyanopheny] H _.(B); 232°C
.8 Bl | CHy | OCH; | __ lnaphthyl — | H | (A)202°C
__8 _|Bl CHy | OCHy | _ lnaphthyl | H (B); 198°C
‘ 84 |Bl |phenyl | OCH, |  lnaphthyl | H | __ (Aj248°C
85 Bl | phenyl | OCH; | _ lmnaphthyl H (B)214°C |
8 |Bl | Br OCH, » @ H (A); 184°C
o |m | m | ocw | CN) H (B); 186°C
\_ 7/
88 _{BL - Br | SCHy r _ *naphthyl - (A) .2.49?0
89 | BI Br OCH3 @— \——L | _H_M M(A_)‘ 33.6"5 B
90 | Bl Br OCH3 @— [ % | (B) 206°C
91 Bl | H | OCHy | __ _fl_l_apbthy}_. 1 __.,._.,(A),,«.__IA,Z?.?,C,_ -
.92 |Bl } H | OCHy |  lnaphthyl | H |  (B);160°C_
93 \BlL__H 1 OCHs | 3-fluorophenyl | H | — (A;178°C_
( 94 |BL| W | oCHy | 3fluorophemyl | M | _(By182°C_ _
95 |BL | _Br OCH, 2-phenylethyl ) H | (A;178°C
96 Bl Br OCH, 2-phenylethyl H (B); 146°C
. 97 |Bl |_OCH, OCH;, 1-naphthyl _H L (A)168°C
98 |Bl | OCHy OCH; 1-naphthyl H B); 154°C
o113 [BlM | Br OCH; | 23-difluorophenyl | H |  (A); 128°C_
114 B4 | Br | OCHy | 23-difluorophenyl | H | _ (B)213°C_
115 |BIS | Br _.OCH; | 3,5-difluorophenyl | H (A);_192°C
116 |BIS Br OCH; | 3,5-difluorophenyl | H _(B);,. 224°C__
o117 BIS | Br OCH; | 3,5-difluorophenyl | H | = (Al); 161°C
118 |BI5S |  Br OCH; | 3,5-difluorophenyl | H (A2); 158°C
119 | B7 Cl | OCH, 1-naphthyl H (A); 212°C
20 |B7 { Q| OCH; | _ l-naphthyl | H | = (B);236°C




189 Bl Br OCH3 1,4- yrimdin-2-yl H.(B); 145C 195 B15 Br OCH3 ‘
3, 4-di fl uorophenyl H),500C 196 B15 Br OCH3 3, 4-di fl uorophenyl H 184C 201
Bl Br OCH3 -. { NH(A); 214C 202 Bl Br OCH3 ---~N H (B); 248JanuarQ@80B9
OCH3 3-fluorophenyl H (A); 225C 204 B9 OCH3 3-fluorophenyl H (B); 216C
205.. B7 I3r O3.. 1 _naphthyl F- - ABC 206 B7 Br OCH3 1-napht hyl F (B)

213C 207 B] 5wl &¥addus 5-di fluorophenyl H- , - (A,
3,5-di fl uoropheni ~H (B)_188C_ 212 B3%n a | OCH3 1- nap‘ﬁlaiﬁ’zﬁgﬁf F’é 2200

Table 22 HRa R >\ \ NRe 3 NR2 5 Conp—or, Fx. R R-
Phys. data  |'omn (St / Mekt i iy m0i rts) ard M eo} geh g&rsacﬁaﬁusﬁ;&dBl Br OCHB
phenyl CH2GH3 EFZICH3 | et hanefdi oat e (2:3); (A); |230C 19 Bl .Br OCH3 phenyl
CH2CH3 CH2(H3—et-hiaMedi-oate—+—+—24—Janpary—200F—V %ﬁ@%@%&%@ 38-
PCT1EP2003/ 050222 BJonp. Bmr . | ERCHR'| R2_R3 R RS Phys| dat®);2071C (s Pl t/melting
poi nts) and OO
_J
127 | B7 Br | OCH; | 5-bromo-2-naphthyl | H | (A);226°C
130 | B7 Br __OCH; | 5-bromo-2-naphthyl | H | (B);220°C
131 | Bl Br OCH, : H (A); 206°C
| e e ] _:, i_ o
k 134 B9 OCH; | OCH, 4_4 3-fluorophenyl | H (A); 172°C
135 | B9 | OCH, OCH; 3-fluorophenyl | H (B); 182°C_ |
143 |B7 |_ Br_ OCH; | 3-bromo-1-naphthyl | H _ (A);234°C
150 | B7 Br _OCH; | 3-bromo-l-naphthyl | H (B);212°C
159 |B8 | Br | OCH; | 25-difluorophenyl | H |  (Al);208°C
_ 160 B8 | Br | OCH; | 25-difluorophenyl | H | _ (A2); 1.67°C__
162 _ | B7 Br | OCH; |6-methoxy-2-naphthyll H (A); 206°C |
_163__|B7 | Br | OCH, |6-methoxy-2-naphthyll H | __(B);206°C
164 |B9 Br S 3-fluorophenyl | H (A); 118°C
165 B9 Br éo 3-fluorophenyl H (B); oil
167 B8 | Br __|_ OCHJ B 26—d1ﬂuorophenyl H _(B); 180°C
174 JBQ @\ OCH3 -ﬂuorophenyl H (A) 159°C
175 | B9 "\—O—ﬂ OCH; | 3-fluorophenyl | H @196
176 | B7 Br 30 1-naphthyl H (A); oil
179 B9 | CN_ OCH, | . -ﬂugf_qphenyl LH L (A)y213°C |
180 |B9 | CN | OCH; | 3-fluorophenyl | H |  (B);163°C
181 (B9 | Br __ | OCHy | 4fluorophenyl | H (A 198°C_
o182 (B9 | Br | OCH; | 4fluorophenyl | H | _ (B);238°C__
183 Bl Br OCH;, 3-trifluoro- H (A); 170°C
methylphenyl R
188 | Bl Br_ | _OCH; | l4-pyrmidin-2-yl | H |  (A)110°C




stereo- chem st 150C 44 B4 Br OCH3 _ phenyl HH OA); 190C 9 B4 Br --
_OCH3 . ___phea?y~ H H 141 B7 Br OCH3 2- naphthyl CH3 CHZCHS (ﬁg %‘ém
B7 Br OCH3 2- naphthyl CH3 CH2CH3 (B); 202C 230 B12 Br A PO
benzyl /oil 147 B7 Br OCH3 _ 1 naphtha CH3 CHZCH3 (A)i 1680 148 B7 Br
OCH3_ | -naphthyl CH3 CH2CH3 (Bjj 212C 56_---B13 Br OCH3 1_naphth.l CH - H

(A);.2040C 290293816 OCH3 1-na hthyl ;GH3 H (B); 225CecTablossyi3es20H Br L
R3 N O Conp. Ex R3 L Stereochemstry nr. nr. and melting Dints 47 Bl

.. phenyl er| i LA 190C 48— B2t rdj nyl B~210C
128 Bl 2- napﬂ‘?tnhylr pérl di nyﬂ (A); 25BC 129 R Zg-tﬁﬁ’ﬁﬁfﬂﬁwaﬂ.‘im pi peridinyl _
(B); 212C -nr,_ -1 phenyl -- | , M daz Ghelng poingd 2

......... 50 - b2 hnT.I.hflla nyl tolyl~
(A) : 180C 24(-45‘&%\!%1 deres w%@jééfpogﬁ@é“‘ﬁ“a%“ L, En°§3%'46°00382y04 S L a
NO 1 195 |B15 Br OCH; | 3,4-difluorophenyl | H (A); 250°C

196__|B15 | Br OCH; _| 34-difluorophenyl | H | = (B);184°C
201 |Bl | Br OCH; |- :N‘ﬁo H | (A); 214°C
202 |Bl | Br OCH; |l 3—d” H (B); 246°C
203 | B9 @[S'J OCH, 3-fluorophenyl | H (A);225°C
( 204 | B9’ @f] OCHs 3- ﬂuorophenyl H (B),216°C
AR S bt - SO S S SR SV F S
_205 iB7) Br | _OCHy | .__:B?Ph_t!_lyl e | B LAR213°C
206 BT | _Br | _OCH; | _lmaphthyl | F |  (B);213°C
207 |B15 | F | OCH; | 35-difluorophenyl | H | ~ (A);232°C_
208 |[B1S| F OCH; | 3,5-difluorophenyl | H _ (B); 188°C
212 | B7 po. ,J:' gj‘ . ocH; 1-naphthyl H (B); 220°C
Table 2:
(
5
Comp. nr Ex. R! R R} R R’ Phys.data
r. ‘ (salt/melting
points) and
stereo-
chemistry
18 Bl Br OCH, phenyl CH,;CH, | CH,CH;{ .ethanedioate
(2:3); (A);
_ S e 230°C__ .
19 |Bl Br OCH; phenyl CH,CH; {CH,CH; | .ethanedioate
o o L (2:3),(B);




Conp. Ex. R3 L Stereochem stry nr. nr. and nelting points 54 Bl

____...-phenyl._ --- _ --. L(12,4-triazolyj)_-. (BlI, 142C-. 55 Bl Gheny~ - _
t hi onorpholinyl -.- - - .. _ (A); oil 57 B5 phenyl +IN (A);224@anyary 2007 10
B5 phenyl +N (B); 198C 58 B6 phenyl +N~ (A); 208 C O 11 B6 phenyl +N (B);
208C I\ 99 BlIl 1-naphthyl +N (Al'); 218C O 100 B6 1-naphthyl +N (A2);218C

O 101 B6 1-napdbdiybude(B); 175C I\° O 102 BS 1-napht hybeahbtA2): 210'C 1 24
January 2007 WD 2004/ 011436 -40- PCTI8P2003/ 050322 OH CE%&%})S‘(” R3 NO

Conp. EXx. Iﬂ_St_er-e-geh%mctryﬁr.lr. p—and melting —points—103 B5 |- napht hyl
+N (B); >250@omp. nrj 11| BR'1- naph hylj +N (#1); 210lC R R® Phys.data
nr. (salt/melting
| points) and
stereo-
chemistry
_ 150°C
4 |B4 | Br OCH; penyl | H H | (A);190°C
9 /B4 |  Br OCH;, phemyl | _H | H_ | (B) 204°C |
141 |B7 | Br | OCHy 2-aphthyl . CH; | CH,CHs| (A); 188°C
142 B7 Br OCH; 2-naphthyl CH; CH,CHs; | (B); 202°C
230 |B12 | Br | OCH, | _ lnaphthyl | CHy | beneyl | _/joit __|
147 | B7 Br .| _OCH; lnaphthyl | CH; ) CH,CH;| (A); 168°C
148 | B7 Br | OCHy | _ lwmaphthyl | CHy, |CHCH;| (B);212°C |
s6_ (B3| Br | ocH | lmephtyt | | H. | (A)204°C
214 |BI3 | Br OCH, 1-naphthyl CH; H | (B); 225°C
Table 3:
Comp. | Ex. R’ L - Stereochemistry
or. nr. and melting
points
.47 | Bl | _ phemyl | __ Lpiperidinyl | _(A)190°C |
48 | Bl | phemyl | Lpiperidinyl | (B)210°C__
(128 | BL | Zenaphthyl | lpiperidinyl ) (A); 254°C
_ 129 § Bl _|_ 2maphthyl | l-piperidingl = | (B);212°C__ |
.49 | BL | phemyl | ldimidazolyl =~ | (A);216°C
50 | BL | phemyl I-imidazolyl _ __ (B)230°C__ |
AL | Bl | ophemyl | 1-(4-methylpiperazinyl | (A); 150°C_ _
52 Bl _ phemyl | 1«(4-methyl)piperazinyl (B); 230°C
-__é?,'_,'_,, | Bl | _ _ phemyl 1 12.4-miazolyl) | _ (A); 180°C |




123 Bl phenyl- 226C 124 Bl _ -phenyl -- ....- mo~holinyl ----- 210C_ _-- 136
-B7 2-n4phthyl 47mehyl pyr azi nyl _.... (A; 188C 137 B7 2- napht hyl

. 4- et hyl pyrezinyl (B); 2320C 139 B7 2- napht hyl ror phol i ngf JemyarpBHZ - 140
B7 2- n4pht hyl norpholinyl (B);_214C 144 B7 2-naphthyl .,._.lyrrolidinyl
(A); 238C, 145 B7 1-naphthyl .- 1-Pjperidin_l. . Cee L)| 212C_. -. 146
B7 1-napht hylwdagiest di nyl (B);220C 149 B7 1 _napht hybpmpaensososz
4- et hyl pyrszinyl .. (B)_ 232C thyl pi p&tazi nyl (A);,178C 151 B7
3-brono-1| -napht hyl 4-me 152 _B7 3_brono-| - napht hyl 4-nethyl pi perazinyl (B);
226C 153 B7 6-brono- 2- naghth 4- et hyl pi perazinyl SA)_ 208C 154 B7
6- br ono. 2- napht hyl 4- rreth D} perazi nyl . ... . _,(B); 254C_ 155 BY
6- br ono- 2- napht hyl . .. 2220C 156 B7 1-napht hyl
4- et hyl pi per azr B7 6-br onp- 2- nap4thyl i pyrrolidinyl (B);
220C 158 B7 |'Lia 166 B7 [ 6-bor no-2-napht hyl
1-piperidinyl.. .. N8 170 B7_ - 2-n aphthyl 1-pyrrolidinyl.-.
(A); 238C - 171 B7 2- napht hy 1 1 pynohdmyl ~; 218C 24 January 2007 WO
2004/ 011436 -41- PCTI EP2003/050322 OH Br L 3 N Conp nr. . Ex.. L
St er eochem gt+y—nt—and—welting—potnts

Comp. |" Ex. R? L Stereochemistry
nr. or. and melting
points
54 | Bl | phemyl _} _ 1(l24drazolyl) | (B);142°C
55 | Bl phenyl thiomorpholmyl (A oil
{ 57 B5 phenyl N (A); 244°C
U I PO r . e
10 | B5 phenyl +N/ (B); 198°C
- —— e~ — I-.,-‘.,- —— ...__._.__-__.___1
s | B6 phenyl +N/ (A); 208°C
R B I AU < I R
11 | B6 phenyl +N/ (B); 208°C
9 | BI1 1-naphthyl +N/ (Al); 218°C
100 | Bs -naphthyl +N/ (A2); 218°C
101 | B6 1-naphthyl +N/ (B); 175°C
102 | BS ]—naphthyl +N/ (A2); 210°C
r




172 B7 1-naphthyl 1,2 ,4-triazol_1_yl 42C 173 B7 1-naphthyl
1,2-imdazol -1-YI-_ (A)i_222C 177 B7 6-bronp- 2- napkht hyl _ 17
137, 6- bronp- 2_naphthyl nohol i nYL __ (B}:246C___ 187 137 1- 123}1‘13 ry 2007

| ,2_imdazol-_|-Yl __ (B); 2360C 200 B7 2-naphthyl vN (A); 254 C 209 B7
2- naphthyl ---HN--.4 (B); 198C Table 4: OH Br (cHzrL R3 N O Conp. nr.
Ex. nr. QL Swarmemhasd stry and nelting p bnts 61 Bﬁcﬁﬁ%ﬁé}osm A); 2200C
- 62 - Bl ~eY~ -0 N(CH3}, SB~194C. _...._ y Phenyl - 2- CCH3
g. 64 Bl phenyl........ - 2 ---22¢cc 125 BY 2 napht hYI - A) 229C B7 2-n-~a
hthyl 2 - (B~214C __- Bl phen _(A);.130C 24 January 2007 WO
2004/ 011436 PCT/ EP2003/ 050322 " OH Br Wi~ (CHZ)q L R3 N O Conp. nr.
Ex. ur. R3 QL Stereochem stry aoﬂ melting points 66 Bl phenyl- 3 _
N(CH )i (B~170-C 13 0210l i di ny12279 _

Comp. | Ex. : R} L Stereochemistry
or. or. . and melting
__points
103 | Bs 1-naphthy! +N/ (B); >250°C
o e I S
121 | BS 1-naphthy! +N/ (A); 210°C
I

223 | Bl | phenyl _..r_np.rpbe!,lr_lyl., el (A) 226°C

124 | BL | phenyl | mompholinyl ~ _ t (B);210°C
136 | B7 | _2maphthyl = | 4-methylpyrazinyl | (A), 188°C
137 | BT | _ Zwnaphthyl | 4-methylpyrazinyl = | (B);232°C
139 | B7 2-naphthyl morpholinyl (A); 258°C
140 | B7 | _2-naphthyl __morpholinyl | (B);214°C
144 | B7 | 2-naphthyl _.._Dpymolidinyl 1  (A),238°C _
(145 | B7 | l-maphthyl -\  l-piperidinyl | (A)212°C
146 | B7 | lmaphthyl = | l-piperidinyl | (B);220°C__
149 | B7 | lmaphthyl _ | 4-methylpyrazinyl = |  (B);232°C
151 ) B7 | 3-bromo-1-naphthyl | 4-methylpiperazinyl = [ (A);178°C

152 | B7 | 3-bromo-1-naphthyl |  4-methylpiperazinyl 1 (B); 226°C
. 153 | B7 |} 6bromo-2-maphthyl | - 4-methylpiperazinyl | _(A); 208°C

154 | B7 | 6-bromo-2-naphthyl | 4-methylpiperazinyl | (B); 254°C

155_} B7 | 6-bromo-2-naphthyl | _ _  l-piperidinyl _ 1 _(A),224°C
156 | BT | lmaphthyl | 4-methylpiperazinyl | _(A);200°C
157 | B7 | 6-bromo-2-maphthyl | __l-pyrrolidinyl | = (B);220°C __
158 | BT 1-naphthyl morpholiny] . (B)272°C |

166 | B7 _|6-bromo-2-naphthyl | ~ 1-piperidinyl =~ [ (B);218°C
170 | B7_ | _ 2naphthyl |  l-pymolidinyl _ | (A);238°C
171 | B7 | _ 2mnaphthyl | lpymolidinyl | (B);218°C_




133 B7 2-naphthyl .pyilL4yi. ;222C _ 2-naphyl norpholiryl _(BZ 234C 186 B7

1l-naphthy) . 2 NCH3)z .,._ 190 B7 2na~hthyl-- -3 7 - B2-nphol 2 N(CHCH3h
. _(B): 202C 194 B7 1-naphthyl 2 pyrrolidinyl (Bp 206C 197 BZ*J2RmKeRY{ 3

N(CH3)2 (A); 160C 198 B7 2-naphthyl 2 norpholinyl (A), 215-C 199 B7

1, naphthYl 2 N(CH2CH3) . _ ); 185C _._210_ _ B7 1 _naphthyl norpholinyl _ .
(B); 2220C -.wo200381186 1 -na hth | 2 rrg holm 1 A ; 184G@ct/Ekedebssbsz2 OH Br NC
Ra Rs Rs Conp. Ex. 11T. R R R? Sterc (B'chem'stry nr. and nelting points

104 Bl - _ ATey |~ -CH-CH -(A)z 170C B}; 150C 105 Bl Phellyl -cc: ..

24 January 2007 WO 2004/ 136 PCT/ EP2003/ 050322 -43- HBr '\ Rs Re Rs

Comp. Ex. nr. RF R Stereschenmistry nr. and nelting points 106 Bl Phenyl

CH3 . .. =0 ..... - _.(A)b22

Comp. | Ex.. R? ’ L Stereochemistry
- or, or. ' ‘ . and melting
points’
172 | BT | l-naphthyl 1,2A4tdazol-1-y1 | /142°C
173 | BT 1-naphthyl 1,2-imidazol-1-yl (A); 222°C
| 177_| B7 | 6bromo2maphthyl | _morpholinyl | _(A)242°C__
178 | B7__| 6-bromo-2-naphthyl | morpholinyl (B); 246°C |
187 | B7 | . lmephtyl | 12-midezol-1-yl | (B);236°C _
200 | B7 2-naphhyl NCHD A (A); 254°C
209 | B7 2-naphhyl CHD (B); 198°C

Table 4:
(
Comp. nr. L Stereochemistry
and melting
points
_. .61 | Bl ophenyl | 0 | N(CHy, | (A);220°C_ |

.62 | Bl phenyl L NCHy), | (B)194°C
63 | ..BL_ | _phemyl | 2 | NCHy), | __ (A;150°C_

L...64 | BL i ophemyl 2 | N(CHy, | = (B)220°C
J125 | BT | Zmephthyl | 2 | N(CHy), | = (A)229°C

126 _B7 | 2-naphthyl
65 Bl__j__phemyl |

N PO g

N(CHs), | _ (B);214°C__ |
| N(CHy), | . _(A)130°C |

W iN




107 Bl -..P_13enyl.- ... 18.0'C 138 137 1-na hth | H =0 Al);
Table 6: d 6 (Rv OH b\\ N, c I RB d N-onmp. EX. R R3 R? terec I stry
nr. M and nelting points a b c d 215 B9 H Br CHSHS-quoé‘)E (A);
197C 216 B9 H Br CH3 H 3-fluorophenyl H (B);158C 217 B7 H H Br

1-naphthyl H .(A);212C 218 B7 HH Br H 1-naphthyl H (B) 172C 219 B9 H Br
H CH3 3-fl uorwphemyiadd (A); 220C 220 B9 H Br H -fdibapbenyl_ - H

CH3 0 (B);

(B); 179C 221 B7 Br HH H 1-naphthyl H jA) ;4o 170C 224 B7 Br HHH
1-naphthyl H /205C 222 B7 H Br H H 1-napht hyI (A); 155C 3 4 223 B7 HBr H
Hlnaphthyl (B); 205°C 3 4 _.. R PR
e e _ . 24 January 200 O 2004/ 011436 44- PCT/ EP2003/ 050322
Re (Rt) HN b\ 3 ¢c NOR hp. Ex. R' R R6 Sterechemstry
Br (CHly
N 0
| I
Comp.nr. | Ex.nr. R Q L ~ Stereochemistry
and melting
points
66 | _Bl _ | _phemyl [ 3 | N(CH) | (B;170°C |
132 B7 2-paphthyl | 2 pyrrolidinyl | (A); 227°C
133 | BT | Zopaphthyl | 2 | pymolidinyl} (B);222°C
lel B7 _ 2-naphthyl | 2 |morpholinyl (B); 234°C |
186 | B7 _ | _ Llmaphthyl | 2 | N(CHy), | _ (A)187°C
190 | BT | 2vephthyl | 3 | NCH) | (A;170°C _
191 | B7_ | omephthyl | 3 | N(CHy) | _(By145°C
192 | Bl | 2naphthyl | 2 |N(CH.CH)| __ (A;90°C |
193 | BT | 2maphthyl | 2 [NCHCHsp|  (B)202°C
194 BT l-naphthyl | 2 | pymrolidinyl | (B); 206°C
197 | BT | lnaphthyl | 3 | NCHy), | _ (A;160°C
198 B7 2-naphthyl 2 [ morpholinyl (A); 215°C
199 | BT | lmaphithyd | 2 |NCHCH)| _(A)185°C
._210_ | B7. lmaphthyl | 2 |morpholinyl| _ (B);222°C
211 B7 1-naphthyl 2 morpholinyl (A); 184°C
Table 5:
Comp. | Ex.nr R’ R® R Stereochemistry
mr. and melting
points
104 Bl phenyl -CH=CH-N=__ | (A)170°C__ |
105 | BI | phenyl -CH=CH-N= _| _ (B)150°C___




nt. nr. and nelting points a b c d 225 B7 ; H Br CHB H St HA,; 238C 226
'B7 HBr CH3 , ,H 1-naph_thyl H ~) 208C 227 B15 H Br gllﬂ uo Q@J{;enyl
_H (A); 195C _ 228 B15 HBr CH3_ H L_difluorophenyl _ 218C

Hl-na hth | H (A); 238C C Pharnmacol ogical exanples C 1. In-vitro nethod
for testing conmpounds against M tuberculosis. 5 Flat-bottom sterile
96-wel | pl astwa2awenaki ter plates were filled w th 100 pkbr®b2003ddseied ebr ook
(I'x) broth nedium Subsequently, stock43%olutions (10 x final test
concentration) of compounds were added in 25 | volunes to a series of
duplicate wells in colum 0 as to allow evaluation of their effects on
bacterial growh. Serial fi o fold dilutions were nade directly in the
mcrotiter plates fromcolu to 11 using a custom sed robot system
(Zymark Corp., Hogk] pettB\tips were changed after every 3
dilutions to m nim 2 errors with high hydrophobi c conmpounds.
Untreated control » e, h 5co| um 1) and without (colum 12) inocul um
were included in each miGr ot ter plate. Approximately 5000 CFU per well of
15 Mycobact eri pm-tuperculgsis(st+a-rHARY—nr—-a—velure of 100 | in

M ddl ebr ook (| Bompd[ @kar.nHdi um was ®dded o t hsek@tdmishytjo H, except col um
12. The same vl ume| of brjoth medi ym wi t hout ino%l UM yas added to colum 12
inrowAto H |The |culturles were {ncubjated af 37Cfore7 days in a

humi di fi ed at mpsphefe (incqubator with lopen ailr vaiois and conti nuous

ventil ation). Onﬁ,(,déy B@efor Senfin€ enguof| | neubat i @,@; 20820 days after

i nocul ation, R&Sazurin (1: gwas addéed fo all] s 1Tnajpolunme of 20 | and
pl ates were i n¢ulfatpdBlor |2hSVher- P 0t @@—@Q%ay 7 the bacteri al
growth was quanisstated flluaagmestr|cal ly. 4 Janusrys®207] WO 2004/ 011436 45
PCT/ EP2003/ 050322 The fl uorescence was read in a conputer-controlled
fluoronmeter (Spectramax Gemini EM Ml ecul ar Devices) at an excitation
wavel engt h IR0 nm and an emni ssion wavel ength of 590 nm The percentage
growt h inhibition achieved by the compoung8® was cal cul ated according to
standard nmet hods, and M C data (represepting |1 CO0' s

Comp. | Ex. R R? R® Sterechemistry
r. or. | and melting
points
a b c d
_215 |BS | H Br {CH; | H 3-fluorophenyl H (a); 197°C
( 216 |BS | H | Br |CH; | H | 3fluorophenyl | H | (B);158°C
217 |B7 | H | H | Br_ | H lnephthyl | H | (A)212°C
218 {B7 | H | H | Br H 1-naphthyl H (B); 172°C
219 |BS | H Br | H | CH; | 3-fluorophenyl H | (A)220°C
20 [Bo_| M | Br | H | CH | 3fluorophenyl | H | (B)179°C
221 |B7 | Br | H | H | H | _luaphtyl | H | (A);170°C
224 |B7 | Br | H | H | H I-naphthy! H /205°C
22 {B7 | H | Br | H H 1-naphthyl (Y] (@) 155°C
3 s
223 | B7 H Br H H 1-naphthyl <__—> (B); 205°C
A
- L - -




5 expressed in mcrogranminl) were calculated. The results are shown in TabI e
5. C 2. In-vitro nethod for testing conpounds for anti-bacteei% actl |

agai nst strain M Snegmatis ATCC607. to Flat-bottom steril nygy |2
plastic mcrotiter plates were filled with 180 | of sterile deionized

wat er, supplenented with 0.25 % BSA. Subsequently, stock solutions (7.8 x
final test cowoeeewmprsicon) of conpounds were added in 45drresdosesest 0 a
series of duplicate wells in columm 240 as to allow eval uation of their
effects on bacterial growth, Serial five-fgld dilutions (451 in 18Ql) were
made directly in the mcrotiter 15 plat omcolum 2 to Il using a
custom sed robot system (Zymark Corp., lHo kinton, MA). Pipette tips were
changed after every 3 dilutio to mni pi petting errors with high

hydr ophobi ¢ conpounds. Untrea | es 'ﬁnth (colum 1) and

wi t hout (columm 12) inocul um wep acﬁ mcrotiter plate.

Approxi mately 250 CFU per well @ i a i Rocul um in a volune of 100 }[I
in 2.8x 20 Muel l er-Hi nton broth madi uh'] s added to the rows A to H, except
colum 12. The—_sape volume of broth pedium w-thout nocylumwas added to
colum 12 in fowpAEx0 | H The @ul tures were i Rtubat gdrat |3ifecht@imA8 hours in
a humdified 5% C0O2 atnosphere (incubator with open air |valyve, .and
continuous ventt atfor). At the end of incubation, {two daflnéjmﬁw r
i nocul ation, the bactarial growth was quantitated 2% fl ugromeisically.
Therefore Al amar Bl ue |(10x) was| agdded gojall wells iin a yolune of 20 | and

pl ates were i ed [for gnother_z[hours at 50C. The ftuyorescencg was read
in a conputer {cBatrB I\edlf1|uBr opeher oyt of Luwhkihylp] gsdhr ¢hfA) BB Can

excitati on wayehengsh |ofg 530pnn @nd @FH eqn ssjn@,ﬂthwavél engt h(}gfzow;o rim (gain

30 30). The %Qr inhi bift L on| achifeved| by coppoynds clul at ed
according to f?@idu?ﬂnﬂ—hc»dgﬁ*—ﬁ-' -&sof v?ef’éf{“gé?hi“ﬁ’gr -i's hé&Y) 5’@2%4 nhi bi tory
concentration|fng |Boact &l i 4l Bgr poi;h.| e prsesfubioshert @ Shown @)e1Fablle 5. 24

January 2007 Vy?g 0&)74/011}45@{3 5CH3P(;T/}}EPPOO§/ 0?@%22 Tapl ¢ ?A)iﬂgzﬁsul ts of an

in vitro-screenmngof the—conpounds according to the Tnventtom tor M
tuberculosis (MC) and M snegmatis (pl Cso) Co.No. MC plC50 118 0.01 9.1
174 0.06 6.8 12 0.07 8.7 115 0.07 8.6 69 0.13 8.5

C. Pharmacological examples

C.1. In-vitro method for testing compounds against M. tuberculosis.

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

10  fold dilutions were made directly in the microtiter plates from column 2 to 11 using a
customised robot system (Zymark Corp., Hopkinton, MA). Pipette tips were changed
after every 3 dilutions to minimize pipetting errors with high hydrophobic compounds.
Untreated control samples with (column 1) and without (column 12) inoculum were
included in each microtiter plate.  Approximately 5000 CFU per well of

15  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
of broth medium without inoculum was added to column 12 in row A to H. The
cultures were incubated at 37°C for 7 days in a humidified atmosphere (incubator with
open air valve and continuous ventilation). One day before the end of incubation, 6

20  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
quantitated fluorometrically.



71.0.14 8.5 113 0.27 8.6 5 0.33 7.8 32 0.33 7.4 109 0.33 8.2 16 0.34
6.8 37 0.34 7.9 67 0.34 8.6 110 0.34 8.5 164 0.36 7.9 183 0.36 8.3 208
0.38 7.9 98 0.51 7.9 216 0.85 8.0 26 1.00 7.2 22 1.11 7.224 20Gary 2067 8. 0
28 1.41 7.3 30 1.46 7.8 179 1.48 7.0 135 1.50 7.4 91 1.51 7.5 188 1.60
7.2 24 1.62 7.2 63 1.64 6.7 651.695.7 66 1.69 4.7 17 1.71 6.5 111

1.71 6.4 117wdadokofisz6 196 1.71 6.6 155 1.74 7.9 76 JP'CzéPzSOOs%sos%zS 1.76 8.0

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
~ was calculated according to standard methods, and MIC data (representing IC90's
5  expressed in microgram/ml) were calculated. The results are shown in Table 5.

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

10  Flat-bottom, sterile 96-well plastic microtiter plates were filled with 180 pl of sterile
deionized water, supplemented with 0.25 % BSA. Subsequently, stock solutions (7.8 x
final test concentration) of compounds were added in 45 pul 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 (45 pl in 180-pl) were made directly in the microtiter

15 plates from column 2 to 11 using a customised robot system (Zymark Corp.,
Hopkinton, MA). Pipette tips were changed after every 3 dilutions to minimize
pipetting errors with high hydrophobic compounds. Untreated control samples with
(column 1) and without (column 12) inoculum were included in each microtiter plate.
Approximately 250 CFU per well of bacteria inoculum, in a volume of 100 gl in 2.8x

20  Mueller-Hinton broth medium, was added to the rows A to H, except column 12. The
same volume of broth medium without inoculum was added to column 12 in row A to
H. The cultures were incubated at 37°C for 48 hours in a humidified 5% CO2
atmosphere (incubator with open air valve and continuous ventilation). At the end of
incubation, two days after inoculation, the bacterial growth was quantitated

25 fluorometrically. Therefore Alamar Blue (10x) was added to all wells in a volume of 20
ul and plates were incubated for another 2 hours at 50°C.

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  30). The % growth inhibition achieved by the compounds was calculated according to
standard methods. The pICso was defined as the 50 % inhibitory concentration for
bacterial growth. The results are shown in Table 5.



46 1.76 6.4 24 January 2007 WD 2004/011436 -47- PCTI EP2003/ 050322 Co. No.
MC plCso 227 1.76 7.5 94 1.77 7.9 225 1.80 6.6 35 1.82 e%gj 1902@'25
6.5 191 1.85 6.5 80 2.11 7.1 102 2.21 6.5 121 2.21 5.9 1¢5/3u3y 906 79
2.43 7.2 15 2.78 6.5 72 3.59 6.9 180 3.73 6.6 82 3.90 7.1 205 4.56 7.2
36 5.40 6.4 103 5.54 5.9 192 5.98 6.5 44 6.01 5.9 64 6.54 5.8 19 6.72
6.5 195 6. 82w6204/00R67.06 6.4 172 7.?21 5.7 31 7.31 Bc®mphofostnp2 6.5 92
7.55 6.5 83 7.78 5.8 62 7.79 5.9 ~40-

Table 5 : Results of an in vitro-screening of the compounds according to the invention
for M. tuberculosis (MIC) and M. smegmatis (pICs).

Co.No. MIC pICso
118 0.01 9.1
174 0.06 6.8

12 0.07 8.7
115 0.07 8.6
69 0.13 8.5
71 0.14 8.5
113 0.27 8.6

5 0.33 7.8
32 0.33 7.4
109 0.33 8.2
16 0.34 6.8
37 0.34 79
67 034 8.6
110 0.34 8.5
164 0.36 7.9
183 0.36 8.3
208 0.38 7.9
98 0.51 7.9
216 0.85 8.0
26 1.00 72
22 1.11 7.2
203 1.15 8.0
28 1.41 7.3
30 1.46 7.8
179 1.48 7.0
135 1.50 7.4
o1 1.51 75
188 1.60 7.2
24 162 7.2
63 1.64 6.7
65 1.69 57
66 1.69 4.7
17 1.71 6.5
111 1.71 6.4
117 1.71 6.7
196 1.71 6.6
75 1.74 7.9
76 1.74 5.9
45 1.76 8.0
46 1.76 6.4




27.7.97 5.9 6 8.23 5.8 33 8.27 6.0 388.30 7.9 398.306.1 181 8.30 6.9
182 8.30 6.3 41 8.51 5.9 215 8.52 6.2 220 8.52 5.3 116 8.58 6.6 138
8.58 6.6 47 8.65 6.5 48 8.65 5.8 84 8.76 7.0 24 January 20%Janygy 2007
2004/ 011436 -48- PCT/ EP20031050322 Co.No. MC plC50 85 8.76 5.9 23 8.79
6.4 14 8.80 6.8 218 8.80 6.6 228 8.80 5.1 77 8.93 7.2 141 9.03 7.3 142

9.03 6.2 226uGafifoltyg 99 906 7.9 101 9.06. 5.8 2125318l 206 9- 09

6.5 204 9.14 5 197 9.25 6.6 162 9.28 7.0
Co.No. MIC pIC5o
227 1.76 75 |
94 1.77 7.9
225 1.80 6.6
35 1.82 6.8
190 1.85 6.5
191 . 1.85 6.5
80 2.11 7.1
102 2.21 6.5
121 2.21 5.9
165 2.26 6.6
79 243 7.2
15 2.78 6.5
72 3.59 6.9
180 373 6.6
82 3.90 7.1
205 456 7.2
36 5.40 6.4
103 554 5.9
192 5.98 6.5
44 6.01 5.9
64 6.54 5.8
BTN 6.72 e85 |
195 6.82 6.5
52 7.06 6.4
172 7.30 5.7
31 7.31 5.8
134 7.52 6.5
92 7.55 6.5
83 7.78 5.8
62 7.79 5.9
‘ 27 7.97 5.9
6 8.23 5.8
33 8.27 6.0
38 8.30 7.9
39 8.30 6.1
181 8.30 6.9
182 8.30 6.3
41 8.51 5.9
215 8.52 6.2
220 8.52 53
116 8.58 6.6
138 8.58 6.6
47 8.65 6.5
48 8.65 5.8
84 8.76 7.0




193 9.47 5.6 176 9.50 6.8 156 9.68 5.3 201 9.77 5.7 175 10.19 6.5 119
10.20 7.8 10 10.26 5.6 18 10.60 6.7 152 10.93 5.8 147 11. 674&8%

13.76 5.0 86 16.02 6.9 21 16.17 5.4 58 16.49 6.8 136 16. Jé”éag 6. 87
6.9 125 18.01 4.4 97 20.17 5.9 25 20.36 5.2 96 21.24 6.2 40 21.38 4.7
73 23.49 8.0 8 23.83 5.7 127 25.26 6.9 189 25.43 5.5 57 25.77 5.4 222

30.35 8.0 93wB2003d114368 9 37.92 4.5 24 Januatt§- 2007 \MRrAB4ekdshe 36
PCT/ EP2003/ 050322 - 49-Co-No. M C plCha 61 39 04 4.5

Co.No. MIC pICS()
85 8.76 5.9
23 8.79 6.4
14 8.80 6.8

218 8.80 6.6
228 8.80 5.1
77 8.93 7.2
141 9.03 7.3
142 9.03 6.2
226 9.03 55
99 9.06 7.9
101 9.06 58
212 9.08 6.0
206 9.09 6.5
204 9.14 54
197 9.25 6.6
162 9.28 7.0
193 947 5.6
176 9.50 6.8
156 9.68 53
201 9.77 57
175 10.19 6.5
119 10.20 7.8
10 10.26 5.6
18 10.60 6.7
152 10.93 5.8
147 11.36 7.4
151 13.76 5.0
86 16.02 6.9
21 16.17 54
58 16.49 6.8
136 16.81 6.2
95 16.87 6.9
125 18.01 4.4
97 20.17 5.9
25 20.36 5.2
96 21.24 6.2
40 21.38 4.7
73 23.49 8.0
8 23.83 57
127 25.26 6.9
189 25.43 55
57 25.77 © 54
222 30.35 8.0
93 35.31 4.8
9 37.92 4.5




229 40.09 7.1 87 40.23 5.0 120 40.60 5,9 20 40.63 5.9 11 41.42 4.6 81
42.14 5.4 137 42.23 4.6 219 42.69 5.8 56 43.01 7.2 114 43.01 5.9 167
43.01 5.5 13 44.13 6.7 107 44.13 5.8 217 44.13 6.9 221 44%hnegary 20004
44.13 4.9 42 44.34 6.3 43 44.34 4.4 131 44.45 6.9 29 44.46 5.9 78 44.76
5.8 55 44.77 5.1 88 45.40 6.8 100 45.40 7.1 34 45.66 5.1 170 46.19 5.6

171 46.19 4. 3wobfdoffedl 5.9 129 47.31 4.7 132 47.31 fubhprhOhet7- 31 4.9
199 47.47 6.5 7 47.54 4.6 207 48.05 5.2 g

Co.No. MIC pICso
61 39.04 4.5
229 40.09 7.1
87 40.23 5.0
120 40.60 5.9
20 40.63 5.9
11 41.42 46
81 42.14 54
137 42.23 4.6
219 42.69 58
56 43.01 7.2
114 43.01 5.9
167 43.01 5.5
13 4413 6.7
107 4413 5.8
217 4413 6.9 )
221 4413 6.5
224 4413 49
42 4434 6.3
43 44.34 4.4
131 44.45 6.9
29 44,46 5.9
78 44.76 58
55 4477 5.1
88 4540 6.8
100 45.40 7.1
34 45.66 5.1
170 46.19 5.6
171 46.19 43
[ 163 46.51 5.9
' 129 47.31 47
132 47.31 44
194 47.31 4.9
199 47.47 6.5
7 47.54 4.6
207 48.05 5.2
149 48.50 5.1
202 48.98 4.8
130 50.32 53
143 50.39 6.9
70 52.35 58
144 52.46 7.0
157 52.46 5.6
49 52.85 54
50 52.85 5.0
53 52.94 5.1




149 48.50 5.1 202 48.98 4.8 130 50.32 5.3 143 50.39 6.9 70 52.35 5.8

144 52.46 7.0 157 52.46 5.6 49 52.85 5.4 50 52.85 5.0 53 52.94 5.1 24
January 2007 WD 20041011436 _ PCT/ EP2003/ 050322 -50- Co. No. 34 @npargl60754
52.94 4.1 112 54.15 5.5 123 54.75 4.2 124 54.75 5.3 153 54.77 5.3 106
55.55 6.2 126 56.96 5.2 148 56.96 4.9 186 56.96 4.5 173 57.85 4.7 187

57.85 4.0 12%05Rubfusk 8 74 59.00 6.5 89 59.06 6.4 Q- 5SRG5,3 128
59.56 4.0 133 59.56 5.1 145 59.56 5.3 146,59.56 4.8 139 59. /6 4.1

Co.No. MIC pICso

54 52.94 4.1
112 54,15 5.5
123 54.75 4.2
124 54.75 5.3
153 54.77 5.3
106 55.55 6.2
126 56.96 5.2
148 56.96 4.9
186 56.96 45
173 57.85 4.7
187 57.85 4.0
122 58.16 4.8
74 59.00 6.5
89 59.06 6.4
90 59.06 5.3
128 59.56 4.0
133 59.56 5.1
145 59.56 53
. 146 59.56 4.8
139 59.76 4.1
140 59.76 5.8
158 59.76 53
223 60.56 5.7
161 61.16 4.0
198 61.16 4.3
210 61.16 6.1
211 61.16 4.1
150 63.44 57
155 67.45 4.9
166 67.45 4.1
200 67.47 . 4.9
209 67.47 4.0
177 67.65 4.0
178 67.65 45
154 68.95 4.9
1 n.d. 7.3
2 n.d. 6.8
3 n.d. 6.7
4 n.d. 57
51 n.d. 5.8
59 n.d. 5.1
60 n.d. 5.6
68 n.d. 6.4
104 n.d. 6.6
105 n.d. 6.0




140 59.76 5.8 158 59.76 5.3 223 60.56 5.7 161 61.16 4.0 198 61.16 4.3
210 61.16 6.1 211 61.16 4.1 150 63.44 5.7 155 67.45 4.9 166 67.45 4.1
200 67.47 4.9 209 67.47 4.0 177 67.65 4.0 178 67.65 4.5 1H4agearg30079 1
nd. 7.3 2n.d. 6.8 3 nd 6.7 4nd 57 51nd 58 59nd 51 60
nd. 5.6 68 n.d. 6.4 104 n.d. 6.6 105 n.d. 6.0 24 January 2007 WO
2004/ 011436 S0 RYfedioek3¢003/ 050322 Co. No. M C pl C50 108 ppyAlp 033,0?3 January
2007 -52 CLAIMS A conpound accordi nglo the general Formﬁ ? or the
general Formul a RE}-—
Co.No. MIC pICso

108 n.d. 7.0




(Rl) Rz | /| RA (la) POH (CHR)gqERs / R3 NR2 (R6), (Rl) RT R4 (b) a
OHN i (2)g R NR9 e Rthe pharmaceutically acceptable a§4ﬁ'8h bﬁiﬁ
addition salts thereof, the stereochenigally isoneric forns™t 3 he
tautoneric fornms thereof and the N- oxide forns thereof, wherein

hydr ogen, hal o, hal oal kyl, cyano, hydroxy, At, Het, aIkyI, aIkonxy,

al kyl t hi o, al kyl oxyal kyl alkylthioauﬁ%é &r-al kyl or di(Ar)alkyl ; pis an
i nteger equal to zero, 1, 2, 3 or 4 ; I's hydrogen, hydroxy, thio,

al kyl oxy, al kyl oxyal kyl oxy, alkylthio, Y nono or di(alkyl)amno or a

radi cal of AebfigbandiRoRiifly ¥ the Sereria Fobruls (1)or e géln@rhi%nnulafﬁb s alkyl, Ar,
Ar-al kyl, Het or Het-alkyl; g Is an integer equal to zero, 1, 2, 3 or 4 ;7 R
and R5 each i ndependently are hydrogen, al kyl or benzyl; or -53- 24 January
2007 R4 and R5 together and including thBN-to which they are attached may
forma radical selected fromthe group of pyrrolidinyl, 2Hpyrrolyl,
2-pyrrolinyl, 3- pyrrolinyl, pyrroly m dazol i di nyl, pyrazolidinyl,
2-imdazolinyl, 2- pyrazollnyl i m flaz |, pyrazolyl, triazonI,

pi peri di nyl, pyrldlnyl plpera2|,yl i ygldazol i di nyl, PYid Jydazi nyl,

pyri m dinyl, pyra2|nyMR tr|a2|nj1 phol i nyl an@ﬁth narpholinyl,
optional |y substituted MA h OH

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

oxide forms thereof, wherein :

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

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

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

?\N/\l
Y
mono or di(alkyl)amino or a radical of formula K/
is CHj, O, S, NH or N-alkyl ;
R? is alkyl, Ar, Ar-alkyl, Het or Het-alkyl;

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

wherein Y

R*and R’ each independently are hydrogen, alkyl or benzyl; or



al kyl, hal o, hal oal kyl, hydroxy, alkyloxy, am no, nmono- or dial kyl am no,

al kyl t hi o, al kyl oxyal kyl, al kylthioal kyl and pyrim di nyl ; i (gg,en,
hal o, hal oal kyl, hydroxy, Ar, alkyl, alkyloxy, alkylthio, g?ﬂﬁ%‘l% a? yl,

al kyl t hi oal kyl, Ar-al kyl or di(Ar)alkyl ; or two vicinal R6 radicals nay be
taken together to forma bivalent radical of formula =CC=C=C-; r is an

integer equil afdRBQogéiherdndIncltkdiRE the N téRFich eyl 9e AVARODRAY fﬂﬂnﬂ(kadic%'l or Het
; R8 is hydrogen or Rg R9 ether, formthe

al kyl ; Is oxo ; of. R8 and to
radi cal =N- CH=CH-. aISﬁl}Ftefigroé“Ra‘Frgé‘?‘@’n?fWfrohﬁ’&ﬁbﬁg{dpga%lﬂr gtpéfgoﬁi}ﬂr écar bon
radi cal having from pyiwlifyl, patréleh irridapdidinyd) pyirszobidtiyt | 2-enid@dolinal, ed
hydr ocar bon radi cal having f.rom 6 _carbon atons :..or.is a.a cyclic
saturated hydrocar borPyrr%lZ&ngr m|1|1g€zlotrl1%1, W%?ﬁq}é}’ &gzglgfgg)reggwy&tpg@ug@,t ached to a
strai ght or branched mpdrezinyleunidgailidiogt, lpyrndazimdi myadmidawl,pyrdzigh) 1 to 6
carbon atons ; wherei h - - OPLL [ ed with
hal o, hydroxy, alkyl &)@&igﬁ rg)%gd@ﬂg\waa}@mg%ﬂ@ ?;I}B%Efféte g&é‘ﬁhﬁ%‘%%ﬁ% group
of phenyl, naphthyl, dkdnzainthainalkylthydroyalkyatyatiye, metgckr opt i onal |y
suPstlttgt fed Wi EE 1, %igkylf%nﬁwﬁmylty@nmlkyloxﬁaﬁﬁ, ﬁléﬁ%{i!t)élléﬁ%d!ﬁ%ﬁ&ﬂ?ﬁm ly
sel ected fromthe grou r oxy, 0, .cyano, nitro, am no, noho- or
di al kyl anmi ®, al kyl , lﬁﬁv@fas‘i@l?‘?loalxﬁéwhg&lyf}ydrﬂé,o“eﬂ %Eylo%@yl%é{r%%w?,
al kyl oxycar bonyl , am degatytin] alkyibigaiofj Ayhlkaing di(ahdkylQlor

di al kyl am nocar.b.only 6] i eter d fromthe

Het is .a .mpnac cycl e sel
group of NWEY‘}E)])?§DI p@flicalltsmy,be tle)l§/e|n r 8%/933{“? ci%?orrg&%ﬁ;‘/’%{ ,em]: rﬁ@&gﬁ%ﬁé{r{mlfa ur anyl ,
t hi enyl, oxazolyl, isRdé&=€lad-; thiazolyl, isothiazolyl, pyridinyl,
pyri m di nyII, pyrazi nyk aﬁ‘ﬁ'ﬂe eheg4d Gy,: D 94 &5 bigyclic heterocycle selected
fromthe gropp of quinoli ny#,X ul noxal’i hyl , | ndol yl, benzi m dazol yl,
benzoxazol yR, benzi sog&ydiogen, abaghAaiitietol yl |
benzi sot hi agdl yl , benzigfhygl@gyl{ mbg@qt hi enyl , 2, 3- di hydrobenzo[ 1, 4] di oxi nyl or
benzo[ 1, 3] di pxol yl ; eacCh nonocyclic and bicyclic heterocycle may
optional |y Be substiti§&8:68h a carbon atomwith 1, 2 or 3 substituents
sel ected frbamdRE grepaheffohalie rabicdr-axyCH=aCly] or al kyl oxy ; -54- 24

January 2004y halq 2Ry SUERLHSLRS 153l Sl S HR0] of bUor o
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 having from 1 to 6 carbon atoms ; wherein each carbon atom can be
optionally substituted with halo, hydroxy, alkyloxy or oxo ;

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

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 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 group of halo, hydroxy, alkyl or alkyloxy ;



hal oal kyl is a straight or branched saturated hydrocarbon radical having
froml to 6 carbon atons or a cyclic saturated hydrocarbon r gi cal havi.ng
from3 to 6 carbon atons, wherein one-¥ nore carbonat ons a? J%W?Q/(ﬁ:ed
with one or nore hal o-atons. 2. A conmpound according to claim1,
characterized in that R is hydrogen, halo, cyano, Ar, Het, alkyl, and

al kyl oxy ; IS L N : i.s,hydy ogen,
hydr oxy, al arl)? OX1§/?%l{)%it}%%%%%ﬂ%&@?h%ﬁ?g? £ ﬁp%&&é’hé&focéropg d‘ldclg‘flo %‘fd’for nmul a
wherei n Y ikpleplkyl Rgaisgaighigrbrapshed spturatekynydeacatbien radiepl heviag fiont bgpe6  equal
to zero, 1, 2, or X RbnaRéhEer séfdmc@5@%&%@%&@:@&%%@9@%&5'fcyk or

benzyl; or R4 and R5 together and including t ich ~are attached
may form a radi cal CRERADAQTEY} WhHESH OR® OISR agonalems g sHbsyuted Withiano! v |
triazolyl, piperi diriiydre hplopgo@gl nyl , pyrazi nyl, nor phol i nyl and

t hi onor pholinyl, optionally substituted with alkyl and pyrimdinyl ; R6 is
hydr ogen, halo or alkyl ; or two vicinal R6 radicals may be taken together
to fo2.m a bAvampntnd adbclug ©fcldior charactefzed=HGHEGt ; r is an integer equal to

1 ; and R7,is hydro ; i S1.N g vyl o js oxo ; or R$ and
R9 t oget heer ormthe%?g ?rg%n,gﬁﬁo&%&gﬂgfe&yﬁﬁgng asuf}r;?\%f ght or branched
saturat ed hydrocar boris paditestr eawalithgerPr b 31or6:6 carbon atons ; or is a

cyclic satugated hydri@ﬁ%&géh,rh%}cﬁ% alRABKNAII K Taik yioRy Salk iRiH 8P, L OB 5 or
is a a cyclic saturated” hydrocarbofy radi cal having’from3 to 6 carbon atons
attached to a straight or br anched;“sm/ﬁwat ed hydrocarbon radical having
froml to 6 carbon atoms ; wherein each carbon atomcan be optionally

substituted w th hal cadcalvfdbanyla; Ar S avidiRaysl®@:; sel ected fromthe group
of phenyl, paphthyl, .acenapht hyl t ef,r ahydr onapht hyl , each optionally
substituted®™with 1, 2%8 yg‘%rug‘i'taiuiy&% & “each substituent independent!y

sel ected from the grospnditegralequalhakera) Ky2, pr3 ;

R* and R’ each independently are hydrogen, alkyl or benzyl; or

R*and R’ together and including the N to which they are attached may form a radical
selected from the group of pyrrolidinyl, imidazolyl, triazolyl,
piperidinyl, piperazinyl, pyrazinyl,morpholinyl and thiomorpholinyl,
optionally substituted with alkyl and pyrimidinyl ;

R® is hydrogen, halo or alkyl ; or

two vicinal R® radicals may be taken together to form a bivalent radical of formula
=C-C=C=C-;

r is an integer equal to 1 ; and

R’ 1s hydrogen ;

R® is hydrogen or alkyl ;

R’® is 0xo0 ; or

R¥andR®  together form the radical =N-CH=CH- .

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

26

s,



cyano, al kyl oxy and norpholinyl ; 26 -55- 24 January 2007 Het is a
nonocyclic heterocycle selected fromthe group of N-phenoxypbgg&hghm%07
furanyl, thienyl, pyridinyl, pyrimdinyl ;_gt a bicyclic heté&rocycle
selected fromthe group of benzothienyl, 2,3-dihydrobenzo[ 1, 4]dioxinyl or
benzo[ 1, 3] - di oxolyl; each nonocyclic and bicyclic heterocycle my

optional |y i SUBMdOBI AR RIS RRIBRBATRA th oho, of%-ﬁglﬁgbxglg%ﬁ{gdigyh t1 uoro,

substituents ; and halo is a substituent selected from

chl oro and br ondurangl, thierydnByiciaYla BRHRIHNG  Pb2 BICYFliR hetggpeyrlgpedscisdn R6 i s
Eygr ogen, gl kxl fﬂfmﬂ&l%toup éfbe(‘jh_z@thﬁah@uad’,—@iﬁy‘d}b&%ﬁg%ﬁ,ﬁ]dﬁdxﬂiyé'bﬁbmlﬁ[lf?i]n \ng i's
ydrogen. 5. c nd accordi t a.any.one of the precedi cl ai ns erein
Rl i s hydrogen, d?‘?r:’gﬁgl e%[%,m%rf%?/'&%oﬁ’n% 1§ fISEV?roéyCIﬂn@&rﬂ?ﬁﬂﬂﬂPYg?cordi ng to

cl aim 5 wher ei n sRbstitgted@aha.catbonAt@o ptund oaSatkydiswgptituenanyandne of t he

pr ecedi ng i 1 i C rding to any
one of t heqﬁ?deggaﬁﬁg&gt%nﬁgél%ggg% tb&‘ggﬁ&slp ﬁgglrl(oﬁaé%@r%ga{ﬁ g}??%ﬁ@ or al kyl thio.
9. A conpound according to claim8 wherein R2 is al kyloxy. to. A conpound
accorgli ng tQ caM¥oRtPacbrdidEtoR SALHLNDwEER] R iWB?HI%%EhBﬁ()}I_%r Raght hyl,  phenyl
or thienyl, each optionally substituted wwth 1 0Or substituents. it. A
conpound according to claim 10 wherein R3 is naphthyl or phenyl. 12. A
conmpayind ackembbEnd & c6idah fMolklaim®iviesinA® i aydapéi.hyl . 13. A conpound
according to any one of clains 1 to 9 wherein is Ar-al kyl. 14. A conpound
according to any one of the preceding clains wherein q is equal to 3. 15. A
conposind aca eomipngnd acaniingienyfone lofitheprdceting thimb eheiem B' isshydopgah, t o zer o,

lor 2. 1 0 rding to claim15 wherein q is equal to 1. -56-

24 Januarngﬁﬁf&’%?9P§2%gﬂgg%nd according to any one of the preceding clains

wherein R4 and R5 each independently are hydrogen or al kyl. 18. A conpound

accorgi ng 8 cohi3hid dectREAEIJLITh S3Mle@h RAGhaloNdependent |y are methyl . 19.
o

A conpound acc ing to any one of the preceding clains wherein R7 is
hydrogen or nethyl. 20. A conpound according to any one of the preceding

cl ai mp, wher gicBmpoinsd &coldig to?any odé of theGRERAMRE A6 Whdteldp ieqaadtoane of
clains 1 to 3, characterized in that,

8. A compound according to any one of the preceding claims wherein R? is hydrogen,
alkyloxy or alkylthio.

9. A compound according to claim 8 wherein R? is alkyloxy.

10. A compound according to any one of the preceding claims wherein R’ is naphthyl,

phenyl or thienyl, each optionally substituted with 1 or 2 substituents.

11. A compound according to claim 10 wherein R’ is naphthyl or phenyl.

12. A compound according to claim 11 wherein R’ is naphthyl.

13. A compound according to any one of claims 1 to 9 wherein R? is Ar-alkyl.

14. A compound according to any one of the preceding claims wherein q is equal to 3.

15. A compound according to any one of claims 1 to 13 wherein q is equal to zero, 1 or 2.

16. A compound according to claim 15 wherein g is equal to 1.



i ndependently from each other, Rl is hydrogen, halo, Ar, alkyl or alkyloxy,

p =1 R2 is hydrogen, alkyloxy or alkylthio, R3 is naphthyl,, lli‘%gy (gr
thienyl, each optionally substituted with.sg-or 2 substi tuents selected from

the group of halo and haloalkyl, g = 0, 1, 2 or 3, R4 and R5 each
i ndependently are hydrogen or alkyl or R4 and R5 together and including the

N to yhi ch ARhewp e{ned gacbadmgeft dn9 1ok 3f tRPréRbiIng ) £&t WhefelPRF LAERIEQHP  Of

i m dazol yl, tr| a eridin pi per azi nyI and thionorpholinyl, R6 is
hydrogen, i&f T(Rﬂ“ yytﬁngglog?nsore%{foii to 0 or 1 and R7 is hydrogen. [22. A

conmpound accordlng to cIa|n121 characterized in that, independently from
each ther 4 i a he g=1, R4
and each pecg ecrcl)fc}nflg ealﬁlyg}r\gééerﬁm meatﬁyﬂr a?h ﬁ’tla ndghtgy &5 §>sﬁnﬂydrogen.
23. A conpound according to any one of clains 1 to 22 mhereln t he conmpound

is a Onpoﬂggnﬁhuicpgl&'d @n %toae)na/ ond of ﬁie&ﬂéﬂ%giﬁ%(ilzﬁﬁg WrdieRIRT & }f}Jd% gth br

character|ze onmpound
1- ( 6- br omo-2et¥t-hoxy- qui nol i n- 3- yI) 2 (3,5-difluoro-phenyl)-4-
dlnethylanlno 1- phenyl - butan-2-ol o

i—-: 3(/|6 phenélcrOmH{PBEHX QCCLBFJ}I% IB)nan:;’/ o¥1e of Zhe precedmé c aq]mg therel Etéf aflo? 3

1- ( 6- br ono- 2- nethoxy qU|noI|n 3- yI) 2-(2,5-difluoro-phenyl)-4-
dinetgflanlno 1-

but
1" (6 B oo 3 RBBROLY St BE s e staims Ltogd risrngainy i o
di met hyl am mdep_e-nﬁhmlbyfromnaalnomean iphydrogen, halo Ar, alkyl or alkyloxy, p=1,R?

1- (6-brono , 345 g WV,
T, pﬁ}{{ﬁf ¥l %ﬂp{n’ aﬁkggﬁe )2[( s f nﬂﬁ?ﬁ;h ﬂé%g%mu%eﬁﬂ ddcH¥pRonally
1- (6- br ono- whﬁﬁwmoyulqmoa8|swﬁngdeyt8)8ﬂ&c@ mwemwféw}m@ﬁkmaélﬁd q=
EIL. y|6- lb- p-t Ob)/i 2332 Re 2n@R? e&bh 1ndependently are hyd1 ogen or alkyl or R* and R’ together
yl f | - png& a aﬂggygéﬂu tgﬁlﬁqul they are attgglela%orm ar dlcal se’j}gctets] gom the group
1- (6- br oro- 3f ifEt kKl ; miuzaslpl Iprpeﬁdmly) pipettizivgfl hyd idrerpRol(i3A fRLiehedrogagny | )
- 1- phenyl Ta acceptabl e acid or base addition
salts therelé)iﬁ(ap‘t’rﬁ@?o §tlse?°é‘8§tﬁaqﬁ dﬁ §b¥%r°igc ‘forms thereof, the tautoneric
forms thereof and the N- oxide forns thereof 25. A conpound according to
cl ai M3, V\’hepxedolﬁl;}onﬁd QQJHP(QHEQO {18in?2 F AR LB in Eﬁ{, ri?rﬁeﬁendently from each

other, R' is bromo, R? is alkyloxy, R? is naphthyl or phenyl, g=1, R* and R’ each

independently are hydrogen, methyl or ethyl and RCis hydrogen.

23. A compound according to any one of claims 1 to 22 wherein the compound is a

compound of formula (Ia).

24. A compound according to claim 1, characterized in that the compound is :

o 1-(6-bromo-2-methoxy-quinolin-3-yl)-2-(3,5-difluoro-phenyl)-4-
dimethylamino-1-phenyl-butan-2-ol ;

o 1-(6-bromo-2-methoxy-quinolin-3-yl)-4-dimethylamino-2-naphthalen-
1-yl-1-phenyl-butan-2-ol ;

o 1-(6-bromo-2-methoxy-quinolin-3-yl)-2-(2,5-difluoro-phenyl)-4-
dimethylamino-1-phenyl-butan-2-ol ;

o 1-(6-bromo-2-methoxy-quinolin-3-yl)-2-(2,3-difluoro-phenyl)-4-
dimethylamino-1-phenyl-butan-2-ol ;

o 1-(6-bromo-2-methoxy-quinolin-3-yl)-4-dimethylamino-2-(2-fluoro-
phenyl)-1-phenyl-butan-2-ol ;



(la) which can be represented by the followng formula OCOH Br / I N N O a
pharmaceutical |y acceptable acid or base addition salt there%, %r?u 2007
stereochem cally isonmeric formthereof or.ssa_N-oxide thereof!: ZI ' conmpound
according to claim1 wherein the compound is a compound of Fornula (Ia)

whi ch can be represented by the followng fornula OCH Br NLINO\ | / or a
phar maceutical | y aecqp@@ﬁbﬁloaz:hfétmy%%nﬂ@dw)J4oalnéﬁiyﬁarﬁihsfz%g>hgl%?e A
conmpound according to claim1 wherein the conpound I$ a conpoun 01Il Formul a
(l'a) which can be repr¥skRt®y-BYyai#ellfol | owi ng fornul a -58- 24 January 2007
O- H Br )01 N O oroa Ipttariomoed etk uantias- Apliematy ArassiD tnaphthelehtl - t her eof .

28. A conpound accor di to claiml wherein the conpound is a conpound of
Formula (la) which é’éﬂg@gn?ﬂg%ﬁ%rgzﬁtle@({)y the following formula OOH Br j \

N N o or a st er eocheni-abromorZ-oretoxg-guorohmi gl dedimet§landino- @r3eilutoaccor di ng
to claiml whereint TR ] gampound of Forrmula (la) which can be
represented by the fgﬂ%leoﬁ: ngmgg)ﬂrrbal&gl %%HpBr. N N O\ or a Noxide thereof.
30. A conpdbmphameesudicalyy aserpllearid apbasecdditionsabivibetsehdhe s a conpound of
Formula  (lsgore MALMitaA§ soRR ik FOMRSIBEEEH tHMahtBfetiO W tRebOmAhaN-

oxide forms thereof.

25. A compound according to claim 1 wherein the compound is a compound of Formula

(Ia) which can be represented by the following formula

a pharmaceutically acceptable acid or base addition salt thereof, a stereochemically

isomeric form thereof or a N-oxide thereof.

26. A compound according to claim 1 wherein the compound is a compound of Formula

(Ia) which can be represented by the following formula

or a pharmaceutically acceptable acid or base addition salt thereof.

27. A compound according to claim 1 wherein the compound is a compound of Formula

(Ta) which can be represented by the following formula



-59- 24 January 2007 O H Br N O 31. A conpound according to claim?25
wherein the conpound is the diastereoi somer A having a nel thg?m{%%é@oo?f
210C, a pharmaceutically acceptabl e acid orgbase addition sdl reof or a
stereochemcally isoneric formthereof. 32. A conpound according to claim25
wherein the conpound is the diastereoisoner A, which exhibits the highest
nuneri cal pl C5o val ue in phHe snmegnatis assay relative to the other

di astereoi soner 13 of the el fornmula, or a pharnaceutically acceptable

acid or base addition sal a stereochemcally isonmeric formof said
di ast er eoi soner np accprding to claim31 or 32 wherein the
conpound i Bt he gpant L€ flom whigh exhibits the | owest nunerical MC

ay el ative to the other enantiomeric form
taceutically acceptable acid or base addition
A conmpound according to claim 33 wherein
whi ch exhibits the | owest nunerical
MC value in the M tuberc 3 relative to the other enantioneric
formof the sanme fornula. 35 A compélnd according to claim31 or 32 wherein
the conpound is the enantioneric formwhich exhibits the highest nunerical
pl C50 val uér pRhpmackuticaby gpespiadlesacidigdditien sltithereefo t he ot her enanti oneric
formof the same fornula, or a pharmaceutically acceptable acid or base

addi tjoon salt of said enantioneric form. 36. A compound according to claim
35 Wit ol 1 RGOS 1 AR | R PHAAS SrSMAT e TR BEA 6 P e e hi ghest
nuneri cal glaFshichadanéeirapresemted bystive dotbiwisg fssmla rel ative to the ot her
enantioneric formof the sarfe formula. 37. A conpound according to any one
of claims 1 to 36 for use medi ci ne. -60- 24 January 2007 38. A
conposition conprising a g ppaceutically acceptable carrier and, as active
i ngredient, a therapeutical J@ctivF anount of a conpound as defined in
any one of Bfﬂ aims 1 Use ofNa conmpound according to any one of
clainms 1 to 36 - g ding to claim38 for the manufacture
of a medi canen ent of nycobacterial diseases.

value in the N
of the sane fo

the conpound is the enantiE .

or a stereochemically isomeric form thereof.

29. A compound according to claim 1 wherein the compound is a compound of Formula

(Ia) which can be represented by the following formula

or a N-oxide thereof.

30. A compound according to claim 1 wherein the compound is a compound of Formula

(Ia) which can be represented by the following formula



40. A conpound according to any one of clains 1 to 36 or a pharnaceuti cal
conposition according to claim38 for use in the treatnent a
mycobacterial disease. 41. A process for pigparing a conpoungjé%’é‘?)"ryd%q% to
any one of clainms 1 to 36, characterized in that a conmpound of Fornula (I1)
Is reacted with a conpound of Forrmula (I11) according to the follow ng
reaction (RL)P R7 R6 O \ \' " + R~ CH2)gNRA e (1) RNR2 (11)
(111) wherein R1, p, R2, , R4, R5 R6 and R7 are defined as in
Formula (la). avj,ng the following formula (Rl)p (R6)r n.N

| xc wherein R, /oEdeHnedin claim1 and wherein X=S or O
and Alk is @ defined iq_.claiml1. 43. A conpound according to

cl ai m 42 wher € . A3y pount” accor di ng to claim43 having the
foll owi ng for

31. A compound according to claim 25 wherein the compound is the diastereoisomer A
having a melting point of 210°C, a pharmaceutically acceptable acid or base addition

salt thereof or a stereochemically isomeric form thereof.

32. A compound according to claim 25 wherein the compound is the diastereoisomer A,
which exhibits the highest numerical pICso value in the M. smegmatis assay relative to
the other diastereoisomer B of the same formula, or a pharmaceutically acceptable

acid or base addition salt or a stereochemically isomeric form of said diastereoisomer
A.

33. A compound according to claim 31 or 32 wherein the compound is the enantiomeric
form which exhibits the lowest numerical MIC value in the M. tuberculosis assay
relative to the other enantiomeric form of the same formula, or a pharmaceutically
acceptable acid or base addition salt of said enantiomeric form.

34, A compound according to claim 33 wherein the compound is the enantiomeric form
which exhibits the lowest numerical MIC value in the M. tuberculosis assay relative

to the other enantiomeric form of the same formula.

35. A compound according to claim 31 or 32 wherein the compound is the enantiomeric
form which exhibits the highest numerical pICsy value in the M. smegmatis assay
relative to the other enantiomeric form of the same formula, or a pharmaceutically
acceptable acid or base addition salt of said enantiomeric form.

36. A compound according to claim 35 wherein the compound is the enantiomeric form
which exhibits the highest numerical pICsq value in the M. smegmatis assay relative to

the other enantiomeric form of the same formula.

37. A compound according to any one of claims 1 to 36 for use as a medicine.



38.

39.

40.

41.

42.

43.

44.
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A composition comprising a pharmaceutically acceptable carrier and, as active
ingredient, a therapeutically effective amount of a compound as defined in any one of
claims 1 to 36.

Use of a compound according to any one of claims 1 to 36 or a composition according
to claim 38 for the manufacture of a medicament for the treatment of mycobacterial
diseases.

A compound according to any one of claims | to 36 or a pharmaceutical composition

according to claim 38 for use in the treatment of a mycobacterial disease.

A process for preparing a compound according to any one of claims 1 to 36,
characterized in that a compound of Formula (II) is reacted with a compound of
Formula (III) according to the following reaction :

(CHp)q_ R

~N — ()

~ RS‘

(1) (1)

wherein Rl, o3 R% R?, g, R*, RS, R® and R’ are defined as in Formula (Ia).

A compound having the following formula
(R")p ®R°),

}\\ A | / (-a)
y

b
Z N X-Alk

wherein R', R®, p and r are as defined in claim 1 and wherein X=S or O and Alk is an
alkylgroup as defined in claim 1.

A compound according to claim 42 wherein X=0.

A compound according to claim 43 having the following formula

oS as
T
N (0]

|



