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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
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to provide novel conpounds, in particular
The purpose of the present invention is to provide novel compounds, in particular

substituted quinoline derivatives, having the property of inhibiting growth of

Mycobacteria including drug resistant or multi drug resistant Mycobacteria, and
therefore useful for the treatment of mycobacterial diseases, particularly those diseases
caused by pathogenic mycobacteria such as Mycobacterium tuberculosis, M. bovis,

M. avium, M. smegmatis and M. marinum.
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SUMVARY OF THE | NVENTI ON 10 The present invention
relates to novel substituted quinoline derivatives
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the pharmaceutically acceptable acid or base addition salts thereof, the quaternary
15  amines thereof, the stereochemically isomeric forms thereof, the tautomeric forms
thereof and the N-oxide forms thereof, wherein :
R is hydrogen, halo, haloalkyl, cyano, hydroxy, Ar, Het, alkyl, alkyloxy,
alkylthio, alkyloxyalkyl, alkylthioalkyl, Ar-alkyl or di(Ar)alkyl ;
P is an integer equal to 1,2, 3 or 4 ;
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20 - having from 1 to 6 carbon atoms ; wherein each carbon atom can be optionally
substituted with halo, hydroxy, alkyloxy or oxo ;

Ar  is ahomocycle selected from the group of phenyl, naphthyl, acenaphthyl,
tetrahydronaphthyl, each optionally substituted with 1, 2 or 3 substituents, each
substituent independently selected from the group of hydroxy, halo, cyano,

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

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

30 isothiazolyl, pyridinyl, pyrimidinyl, pyrazinyl and pyridazinyl; or a bicyclic

heterocycle selected from the group of quinolinyl, quinoxalinyl, indolyl,
benzimidazolyl, benzoxazolyl, benzisoxazolyl, benzothiazolyl, benzisothiazolyl,
benzofuranyl, benzothienyl, 2,3-dihydrobenzo[1,4]dioxiny] or
benzo[1,3]dioxolyl ; each monocyclic and bicyclic heterocycle may optionally
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In the framework of this application, Het is a monocyclic heterocycle selected from the
group of N-phenoxypiperidinyl, pyrrolyl, pyrazolyl, imidazolyl, furanyl, thienyl,
oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, pyridinyl, pyrimidinyl, pyrazinyl and
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
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tetr ah%ﬁo apht : hﬂ?ﬁ%ﬂ(? ttondl ona% sh%st rz 31 3 §pbsHitnpots, cach
1, 2 orSubstHuAgEt ?R?@ﬂ?”ély sglaetrd Iromias growpk by droxy, halo, cyano,

i ndependes)taiming eloact @dlidlkylaminbealkylchiboatifyl, jiaiexyyhaloalkyloxy,

' A C%ﬁ[% ﬁ“*#f"*ﬁa&b%ﬁ%kWﬁ%ﬁ%@ﬂﬁ{@?ﬁ&yﬁ

al kyl oxdiekylpgigrarbepyd hocar bonyl , nor phol i nyl and nono-
orHeudi ak kydoangyetic Mt&ﬁéydle selebet fiom the g‘rmp oY Nlphenoxypiperidinyl,

het ero tR
N phen&yﬁJ }S’h%l 1:}\/? ffa%l}'l a q%g‘%ﬁ’z OXFZ(T]Y], isoxazolyl, thiazolyl,

i m dazdf aqux}r @mﬁynﬂ:tmrmfywl w¥epwil gnd pmf@ilazb px/ bicyclic
20 t hi azolhgterocytls gtlbited fibnilthe grystip 6ff qiyrlolingdy fuindx@iingll indolyl,

ﬁg[ 2? gg/é%?ﬂﬂ(%é Fléf ?391%%#{5% r%l l}%ﬁm&)&ogylc#én%o’rﬁ ?lyl b?nmsothlazolyl
qui noxdieprafranyl nmwmylb%%ﬁmi‘%mbmopl 4]ﬂ@élﬁ12/bﬁraz ol yl,
benzi s ®meazapl,$]dioxoBNZ &dch ntonotytlic alEBIéy i hBleREM1Y inay optlona]ly
be substituted on a carbon atom with 1, 2 or 3 substituents selected from the
25 group of halo, hydroxy, alkyl or alkyloxy ;
halo is a substituent selected from the group of fluoro, chloro, bromo and iodo and
haloalkyl is a straight or branched saturated hydrocarbon radical having from 1 to
6 carbon atoms or a cyclic saturated hydrocarbon radical having from 3
to 6 catbon atoms, wherein one or more carbonatoms are substituted
30 with one or more halo-atoms.

D

- <B

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

35  Preferably, the invention relates to compounds of Formula (fa) or (Ib) wherein :
R! is hydrogen, halo, cyano, Ar, Het, alkyl, and alkyloxy ;
) is an integer equal to 1,2, 3 or 4 ;



benzof uranyl, benzot hi enyl,
2, 3-di hydrobenzo[ 1, 4] di oxi nyl or benzo[ 1, 3]di oxol yl ;
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optionally be substituted on a carbon atomwith 1, 2
or 3 substituents selected frgmthe 25 group of hal o,
hydr oxy, al kyl or alkyloxy ; halo is a substituent

selected fromthe group of fluoro, cbloro, brono and

and hal,0al k h r che
sg‘?ﬁrat ed hfa’i‘ygﬁ#% 4 |aﬁlg':il° gﬂcﬁlOX)Faﬁlgrﬁ] %kylthéo or a radical
carbon atons or %’e,h saturated hydrocar bon radi cal
having from 3 tOGC% atons, wherein one or nore

car bonat ons offeemeMbSt | edvh’éfblrymmoqne or nore

hal - at ons. . Pr. S hydr ogen, hal o,

hatoal kyl | M@W Ri‘\f’“‘yg B A kyPoxy. al Kyl thi o,

al Ry oxyal kyd hydmgky,laﬂtﬂ oubengyl; Ar-al kyl or

dig#Ar) al kyl 15%'@, ggﬁftﬁl’oa&la}ky]t&e invention relates to

Py PO Rzl ey hs i g o foeeitvigh Baly! ine o
pis an mt&@lmhtbmmattauheﬁ,alzaphthybr 4 ; WD 2005/070924

PQT/ EP2005/ QaQA8koer e§udiéo 1 Saddlydr ogen, hydroxy,

ony, 0X alkyloxy, alkylthio or a radical -~
of forwé}g’ﬂf@%’érn Yis O0; R3is alkyl, Ar,

Rl kyl or ietdrageidr alkyllydr ogen, al kyl or benzyl; 5
Rq{a S hydrog;se(gm kgl o or al kyI , or two vicinal RS

rad; ls ma ken togeth formtogether W th
aﬁ'a&]yl ¥9§?§‘Q’E’% \%?ﬁ ﬁ%;l NFit ached a

n aﬂkyl hyi$ a straiglg oabranchied gﬁuramqlhaﬂroba:rbdn radigalchaving fiom 1 to 6

hydr og e

o e S bnlS of i SR CARRON hilyioiton radtl i fom 3 10 6

al kyl |°§rban§t°fn<§pgmsaoafcys}l%\w@ﬁae bydrogashangadicl having fem 3 to 6

r adi calcatbex atoghsfattached td Dstfaight ar tramchad snwrated hydrbcarkon radical

CyC| ' C %%g “ﬁ%;neptoW&E‘t%ﬁ%&M v&l?egél& ?Ach@%hﬂ%ﬂ%ﬂ‘b% obfonally

IC satura
hy d r oc éP‘b%‘ﬁlt‘Fda‘mﬂéhﬁo H&Wdﬁ‘lj‘yf’r 0 m 3 to 6
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] ;

Het is a monocyclic heterocycle selected from the group of N-phenoxypiperidinyl,
furanyl, thienyl, pyridinyl, pyrimidinyl ; or a bicyclic heterocycle selected from
the group of benzothienyl, 2,3-dihydrobenzo[1,4]dioxinyl or benzo[1,3]-
dioxolyl; each monocyclic and bicyclic heterocycle may optionally be
subsﬁtuted on a carbon atom with 1, 2 or 3 alkyl substituents ; and

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

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

bromo.

Preferably, p is equal to 1.



carbon atons attached to a straight or branched
saturated hydrocarbon radical having from1l1l to 6

w@ a0080m924 ons ; wherein each carbon atom can bBCT/EP2005/050267
optionally substituted with halo or hydroxy ; Ar is a
honocycl e sel ected fromthe group of phenyl, naphthyl,
acenapht hyl, 20 tetrahydronaphthyl, each optionally
substituted vvith 1, 2 or 3 substituents each

& er?] oalli dd%gee%da 1o a?r lllﬁtyoxy and &%ﬁb&? rI%;‘Fa]Eyloxy

HeMos@rafewb}y@ tslm@h)ﬂ@t}’er ocycl e sel ected fromthe
group of N-phenoxypiperidinyl, furanyl, thienyl,

pygi di nyl apyrim.dinyl ; cli ero
D st G panBlest mleny? o leeOpoch Sespfly Sipfea it or 2

5 2, Sibdiithgnds, dse subsituent|paeforrblppeing e heloxy halodlkykl impsigirgferably being
eag RalONREY pref: &’ r 0 3
optionally %le &abﬁgst?s{ gﬂg&m%&@grﬁbﬁﬁhﬁ?ﬂgﬁ]ﬁ% Rhlslmpl?zthy1
or 3 al kyl substltuents ; and halo is a substituent
S ePefﬂméﬂbf R* asthydregeg roo alkyl inofd prefemplycdikydy smcla asimbthgina ethyl.
30onMoeip Wnﬁg?prdl ng to either Fornula (la) or
(Ib) prefe ably, i s hydrogen, halo, Ar, Het,
Oal kyl or al kyI oxy. More preferably, R is halo. Mst
pr Blefaratity, R ifydregenfaliyior habs.cMestghéfrably, RSisdgdmiged. 0 1.
35 WO 2005/ 070924 PCT/ EP2005/ 050267 -9 Preferably, R2
is hydr, gen aI kyI oxy or alkylthio. Mre preferably,
RoPre Xy 2" Most preferably, R2 i s rret hyl oxy.
Preferably, R3 is napht hyl, phenyl or each

B ? ﬁglteﬁg%lb%?{l %g’ﬁ%ép er a %éﬁ?;ef&a}ﬁﬁ’%gg*& oaI kyl,

nost preferably being a halo l\/bre preferably, R3 is
napdefebly, @ is @diBnyl . Most preferably, R3 is naphthyl.
Preferably, R4 is hydrogen or alkyl, nore preferably
al kyl , such as nethyl or ethyl. I\/bst preferably R4 is
r‘re?ﬂ‘ffﬂfabl}}@@pé?@}ably, R5 i s hydrogen, alkyl or halo.
20 l\/bst preferably, R5 is hydrogen. Preferably ris 1 or

. opr e(grgbr %ﬁlﬁn% %g&)i}l%mg% dllt ogen. O B h "y’] %isl agi?y%?ferably

Pr @e@yla B R“lzomee( an .

An interesting group of compounds are the compounds of Formula (1), the

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

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

30 pharmaceutically acceptable acid or base addition salts thereof, the quaternary amines
thereof, the stereochemically isomeric forms thereof, the tautomeric forms thereof and
the N-oxide forms thereof, in which R! is hydrogen, halo, Ar, Het, alkyl or alkyloxy;
p=1; R? is hydrogen, alkyloxy or alkylthio; R® is naphthyl, phenyl or Het, each
optionally substituted with 1 or 2 substituents selected from the group of halo and

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



20 For conpounds according to Formula (Ib) only,
preferably, R7 is alkyl, preferably nethyl, and R8 is

wW@20090M924AN i nteresting group of conpounds ar ePCTIEP2005/050267
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conmpounds of Fornula (la), the 25 pharnaceutically
acceptabl e acid or base additign salts thereof, the
guaternary am nes thereof, the stereochemcally
isorreric forrrs t hereof, the tautorreric forms thereof
the N-oxide.forns ther An erestin rou
SRR S AP 2 PSR s S B o e Bt oo
( | ‘alyeremﬂie is la@rqma;rhm e bromio} glkﬂc@gpnqmlemd&vtde griugageR” is
adgiky1b81) e §onbth foQ?"I?QE naphfif], %@dy@ bf‘Hét}’ea%H‘ofiﬁ&lally substituted

| Nl e SRR T 5 T B R s o,

t heg.audthyl ionethyl; Bf isRlydicgemyichaby esg, clﬂemoR ahydrdgen; Zab Kl or
orc@deyI oxy; p = 1; R2 is hydrogen, alkyl oxy or

al kylthio; R3 is naphthyl, phenyl or Het, each
optionally substituted with 1 or 2 substituents

s eTleqthedndcewtivalli acogpiablp acifl atdition saitslar8 defimddaa lckmybriseRée

'Sthg‘ﬁiﬂéuﬁgﬁ% asaﬁv@ﬁ&degmc%adiaa hx&ga@t%{/}% %g%plg gggms
E%Fﬁ%ﬁ%é@?%?@?ﬂ ulg @'%ﬁfbg lede forg- giaisl gridpddition salts can be
C oshpaingaictsy tesating the Hesecfornp ofihel Sommmdsjadngrding toefthat[Farmula (Ia)

I r [, .
( @r)(Ibl)[E%ﬁx agbfagﬁétﬁgad@ mf&gfp db?#&c@uﬂ foP dv:]ﬂ %dfé’ﬂahc
e 39@1 mqﬁ%&ahydlnshlpgc D varonm%%sm@mm nggie peid and
O pihiosphakit yicid y bkahic utids) foﬁwt)mﬁpleaabmc Ridyhy@bgayttic acid, propan01c

k1l
0Pl m%x?&%gmaﬂ ﬁ(ﬁgﬁn a&d?ﬂla@ﬁw%%ﬂ%@fh Ofei ai HaRlYdcia,
h aﬁu@m@a@ req%mﬂsh tapgri¢ %Fl‘ia FHAG R me@qngs@@camd, @bamyulfomc
Theid) bafzemelmm@ ﬁdldi,){)—t&ﬁiéﬁ@ﬁ%ﬂl@a@& icgiclalidi deid) Baledlicacid,
a[}ﬁ a%nfagn?ﬂa}n%% therapeutically active
XI C

Ion salt fornms which the conpounds
10 accordi ng to either Fornmula (la) or (Ib) are able
t Ol‘lfdlfoiﬁpoﬁﬁls dc@ﬁdﬁg akdihbd RomaRl (129 oﬁ@[ﬂ) (’Qﬁtanﬂ@g 8didi€ Profdhs may

L SR B e L5 55 A5 55 B3P oo
f drea@mtrmtb apprapiie prtga@e peikinoxggpic b&sgﬁpAnpmymt@ haseisalts forms
aCdoﬁ:pnhdﬂ f&eys{hmplél ﬁé aﬂ%ﬁﬂﬁhﬁa&g |t1§‘e aaradlﬁe aﬁw&d'rmtun&umsmetal salts,

acl ic ac . aci d RhRs ho

Pt thiofh, 35ditn. Mehio, Al bna RARRAD G it
hyugmbas@ﬂs e.e. the penzathing rWesttyl 5 glaednaine, |hybrangnexsalts) and salts
P YWY rfiind Gbids, f&@bﬂnﬁle%ﬁneﬁﬁil%h& acid, succinic
acid, nmaleic ac:ld fumaric acid, nalic acid, tartaric
acid, citric acid, nethanesul fon| c acid,
et Genversely fseid asid qdiasb addision snlt Huo$ cani be canvcmed into the free forms

P- Bﬂiédﬁ%%ﬁtﬁ@ﬂhﬁpr@ﬂiéi’eb&é’@ﬁﬁ:ﬁﬁ.c acid, salicyclic
aci'd

.l

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

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



p-am nosalicylic acid and panoic acid. 20 The
conpounds according to either Fornmula (la) or (IDb)
W@ omvsareesg aci dic protons may al so be converPEOHEPW®050267
their therapeutically active non-toxic base addition
salt forns by treatnment wth;appropriate organic and
i norgani ¢ bases. Appropriate base salts forns
conprise, for exarrpl e, the ammoniumsalts, the

| kal d I L.

° L Baelelfnfen of Ao bpip o B FRSuli o (1) dton abflopriate quaternizing

c adgehty sachab. fer e@mples ampptipnally snbgtanﬁeé al!ialélelgde arydhalidg.er
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ni,ne

RaBRg SSaR Rt R ROARES, |

5 f omn&ameauﬂfdmtes,@nd elkykpitalugnesuifonatés: deqiiaternary aipne has a positively
t 1 SRR Niroded. PhafnRRRIORY %Eﬁaﬁ@é&m%oﬁh@lud@@ﬂ&'&ebmmo
terH1ac ition salt as usséag f/‘g{owork H d
apPAp-aHPgpRcEeERnd 3rgipte-s be ¢qva eﬂ%P &g CG%P%’?'IP ieed using ion
c oeqebangdsesinscordi ng to either Formula (la) or (lIb) as
well as the salts thereof, are able to form Such

sol vates_are, for exanple, dr at es. and coh I at
10 35The ferms crisFeochEtETRaPYe S BOSTLRE RGP BLPBRDS
defsomexc ﬂ'ohﬁs whiah érerrampoardsofi either Femdul s(1a)tur ¢ib) tday possess.
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a fenetes theimpixiigRef P°§51 Iy dromgrig Torms) s aéfgm{ §
anﬁbnmmﬁg)aﬂ Osterebmerg dad atannamﬁg of the badic mbcdﬂamucmm More in

xg;#ﬁ q?ar dﬁ,&Sr Lfg%@]?zb:{s %ﬁ%qﬁ?é gl(a R %gS Q:L)Kﬁ'én%ﬁ* ﬁ:lbgtietu%nrts on
iy Yeptsyelisep satpiediradicals gy ha‘@(ﬁf*gerl GiFfy trans-
g I COhBiguiatiyn. GStSﬁod’lﬁmﬂt&Hyl lsoﬁieﬁh faams af thy kcompounds of either Formula

L BERSRRGP e Sa HERSRLf 8 on

a positi veI y charged nitr ogen Phar maceutical |y
20 acmmhg EAS QoitfefElatarconVeptioshe when RV dsterbigefiie centod of known
t ré lgllﬁ?e c%?ﬁ%%gﬁo% ﬁé&grcge%? txﬁoleﬁﬁﬁ aﬁmtsedekcqg)toq %gs%]%h&le(based

Ion excnange re

t eﬁwa@r@g@é&ﬂi@ﬁg gegpenge F@e}fe rﬂpq;lowestm@mba@d ghizd cenderethy
defefi@ifce dbrtorD THE b&iﬁgmauaﬁ e the GedoBd BRredBdnidicenteg is indicated using

f t
o TRe B BiiaRE e 1 PRSI kR s A JRY AR 3B eronce
25 deesingpn and G 1 w@ﬁns@n@grs withrfbe wsnerchisalify and, bR, Sl ingiqates

p0§ets1tdasl S liRé ERRNABNTRA btapls ANBE IofvebtoiuMberedahital center 1n the
m X

ai al | aster QnEer s d nan
T SR e BB e AR ) ORI ont
be specified as S-[R* S*]. If “a” and “B” are used : the position of the hlghest priority
substituent on the asymmetric carbon atom in the ring system having the lowest ring

[ 14

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

35  determined by the ring system.



15 particular, stereogenic centers may have the R or
S-configuration; substituents on bivalent cyclic

w@ pasoi@kd y) saturated radicals may have eit hePCT/RR2005/050267
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cis- or trans- configuration. Stereochemcally
isoneric fornms of the conpounds of either Formula
(Ta) or (Tb) are obviously intended to be enbraced
within the scope of this invention. 20 Fol |l ow ng

Lol L A VI e

i mvanahi}’ bavgl at leagiiwg sf@wom%eer@rﬁolp elf {rughig v kaddoat
OeaSiaierd SBeitally aifREnsafdRAGe rule) to t he

| owest - nunbered chiral center, the reference center.

The configuration of the second stereogenic center is
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4 stereochemcally different structures. 5 The
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converted into the
correspondlng di astereoneric salt forns by reaction
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oc{egrsadg I;rg drugs eolgjarlltlcsul use When the desired compound has chemical
or physical properties that make its administration difficult or inefficient. For example,
the desired compound may be only poorly soluble, it may be poorly transported across

the mucosal epithelium, or it may have an undesirably short plasma half-life. Further




Formula (la) or (Ib) involves |iquid chromatography
using a chiral stationary phase. Said pure
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isoneric forns of the approprijgte starting materials,
provided that the reaction occurs stereospecifically.
Preferably if a speci fic stereoisoner is desired,
Sr’r:tiﬁ%uggl OUB%- £s ?Q}glﬁes uﬁrﬂ%%te d}’ﬁ% glsgzle E‘?Tosdpueg%* flﬁrugDelzvery
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degraded in vivoeto vyi he conpoyYnds”according to
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of | ower potency &t the target recepfqor than the
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particularly useful when the deS|red conpound has
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The invention also relates to a composition comprising a pharmaceutically acceptable
carrier and, as active ingredient, a therapeutically effective amount of a compound
according to the invention. The compounds according to the invention may be
formulated into various pharmaceutical forms for administration purposes. As
appropriate compositions there may be cited all compositions usually employed for
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Compounds according to the invention having an am no
group may be derivatised wthjysa ketone. or an
al dehyde such as fornmal dehyde to forma Manni ch base.
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solid carriers such as starches, sugars, kaolin,

d "f’hlé %ﬂ&%acéu‘ﬁ%'c%%%é 1310nb1|mr1]}$:I z?d’dﬁionally contain various other ingredients
known in the art, for example, a lubricant, stabilising agent, buffering agent,
emulsifying agent, viscosity-regulating agent, surfactant, preservative, flavouring or
colorant.

It is especially advantageous to formulate the aforementioned pharmaceutical
compositions in unit dosage form for ease of administration and uniformity of dosage.
Unit dosage form as used herein refers to physically discrete units suitable as unitary
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i nvent i on will, of course, vary with the conpound
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A pharmaceutical composition comprising a pharmaceutically acceptable carrier and,
as active ingredient, a therapeutically effective amount of (a) a compound of formula
35  (Ia) or (Ib) and (b) one or more other antimycobacterial agents is also comprised by the

present invention.



obt ai ned when the conpound according to the invention
is adm nistered at a daily 10 dosage not exceedi ng

wo guoanyode4 g. in the range from 10 to 50 ny/ kg POTEP2005/050267
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wei ght. Further, the present invention also rel ates

to the use of a conpound of elt her Fornula (la) or

(I'b), the pharmaceutically acceptable acid or base
addition salts thereof, the stereochemically isoneric
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invention also relates to a conbination of (a) a
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20 Whxafiplegyludme. conbi ned with the conpounds of fornula

(la) or (Ib) are for exanple rifanpicin (=rifanpin);
i soni azi d; pyrazinam de; am kacin; ethionam de;
noxi f I oxaci n; ethanbutol ;. streptonycin;

para-am nosalicylic acid; cycloserine; capreonycin;
kanamyci n; thioacetazone; PA-824; 5

qui nol ones/ fl uor oqui nol ones such as for exanple

of  oxaci n, ciprofloxacin, sparfloxacin; macrolides
such as for exanple clarithronycin, clofazimne,
anoxycillin wth clavul anic acid; rifamycins;
rifabutin; rifapentine. Preferably, the present
conmpounds of fornula (la) or (Ib) are conbined with
rifapentin to and noxifl oxacin.



GENERAL PREPARATI ON The conpounds according to the

i nvention can generally be prepared by a succession
waxoeh7eeeps, each of which is known to the skPCT/BP2005/050267

person. Compounds of formula (la) and (Ib) wherein Z

Is CH2, said conpounds being_j7represented by fornul a

(la-1) and (I b-1), can be prepared by reacting an

internediate of fornula (Il-a) and (11-b) with

par af or mal dehyde in a suitable solvent, such as forgsR0

exanpl e t ol uene.®WD 2005/ 070924 PCT/ EP2005/ 050267

(RB), (RR6e @ (R)pRE O-\R4A PORHNR A H 3

/I N2 3 R RjfREY(la-1) (R5) (R (RL)P R6 OR HN\

HC(=O) H ( Or-R4 R3 1 / R3 RIrRR8

I

\(Mlq [RJ)N eangls of fiacemha (1a)
ere
by fo

O, [sai d conpounds Dbei ngd
(I'11-b) wherein WL represents a suitable |eaving
group, such as for 5 exanple imdazole, alkoxy groups,
e.g. metlmxy, with a suitable base, such as (kdi
exanpl e sodi um y)rdri de, potassiumtertiobutylate, in a
sui tabl e sol veny,” such as for exanple It

tetrahydrofu di et hyl et her, di oxane.

WO 200 0924

PCT/ EP2005/ {5 -18 (RS)r (R5)r wo

(R)p RS B OHNQ} HC(=0)H R N—R®
N RB N R8
ll?7 F'g

(il-b) (lb-1)
Compounds of formula (Ia) and (Ib) wherein Z is C(=0), said compounds being
represented by formula (Ia-2) and (Ib-2), can be prepared by reacting an intermediate of
formula (1II-a) and (I11-b) wherein W; represents a suitable leaving group, such as for
5  example imidazole, alkoxy groups, e.g. methoxy, with a suitable base, such as for
example sodium hydride, potassium tertiobutylate, in a suitable solvent, such as for
example tetrahydrofuran, diethylether, dioxane.
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conmpound of formula (la) or (Ib) can be isolated,

and, if necessary, purified aggording to nmethodol ogi es
generally known in the art such as, for exanple,
extraction, crystallization, distillation, trituration
and chronatography "5 1In case the conpound of for mgsp
(la) or (Ib) cryé%blllzes out, it can be isolated b
filtration. O W se, crystallization can be ¢
by the add|t| f ap appropriate solvent, suc
for exanple algP; agetoonitrile; an akahoI
f or Ry Tﬂethanol; and corbi

ated to dryness follo pZ RS
purifi et Fhe resi due by 10 chromat ogr aphy ®e. g.
reverse phase IPLC fl ash chromat ography and the
like). The reaction mxture can also be purified by
chr omat ofjiFaphy wi t hout previously evaporati g2t he
sol vent. The coqggund of forrmula (la) or (Ib) can agso
be isol ated by Vaporatlon of the solvent followe by
recrystallis n in an appropriate solvent,
for exanple cetonitrile; an al cohol,
foF)exaanQs ano and 15 conblnagbons ong '

sol vegut s he —skilled in the Wil | Se—r*
whi ch be used;—whith sol

nost 3to use or it belongs t

experiment@tieh to find the nost suitab

met hod. WOR2005/ 070924 PCT/ EP2005/ 050267 - 187 The
conpounds of fornmula (la) or (Ib) may further be
prepar ed (89) converting conmpounds of formula (d=3) or

(1 l%)th ' @bto (5 ?e%gtlongttﬁee ﬁbt%ﬁgdjc (iin g:n& Or f%{‘l}:llﬂla( ?1%)”& (gb) 4R be isolated,

transtormatl on reac
and, if necessary, purified according to methodologies generally known in the art such

as, for example, extraction, crystallization, distillation, tritaration and chromatography.
In case the compound of formula (Ia) or (Ib) crystallizes out, it can be isolated by

filtration. Otherwise, crystallization can be caused by the addition of an appropriate
solvent, such as for example water; acetonitrile; an alcobol, such as for example
methanol, ethanol; and combinations of said solvents. Alternatively, the reaction
mixture can also be evaporated to dryness, followed by purification of the residue by
chromatography (e.g. reverse phase HPLC, flash chromatography and the like). The
reaction mixture can also be purified by chromatography without previously
evaporating the solvent. The compound of formula (Ia) or (Ib) can also be isolated by
evaporation of the solvent followed by recrystallisation in an appropriate solvent, such
as for example water; acetonitrile; an alcohol, such as for example methanol; and
combinations of said solvents.

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



5 The conpounds of formula (la) or (lIb) may be
converted to the corresponding N-oxide forns
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5

10

20

25

35

trivalent nitrogen into its Noxide form Said

N- oxi dation reaction may genepally be carried out by
reacting the starting material of fornmula (la) or
(I'b) with an appropriate organi c or inorganic
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separating said mixtures of diastereomeric salts or compounds by, for example,
selective crystallization or chromatographic techniques, e.g. liquid chromatography and
the like methods; and finally converting said separated diastereomeric salts or
compounds into the corresponding enantiomers. Pure stereochemically isomeric forms
may also be obtained from the pure stereochemically isomeric forms of the appropriate
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internedi ates and starting materials, provided that
the intervening reactions occur stereospecifically.
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forms of the conpounds of 5 fornmula (1) and

I nternmedi ates invol ves |iquidyghromatography, in

particular liquid chromatography using a chiral

stationary phase It is to be understood that in the
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2 O&l’&bﬁﬁﬂ@ﬁﬂl -H@hd AV2B0LitS ARk Fle deprbteptig Apdit,isachas for example
¢ hﬁ&ﬁgﬂjlethgp&l&gf&t?gte,% a3 Qlivedt, SWn'R b SaaRbleNt -
such as for exanple an _
1,2-dichloroethane and a suitable alcohol, such as for example methanol and the like.
®)

(RS

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



al cohol, e.g. nethanol. Internedi ates of formula

(I'v-a) or (N-b) wherein RL is halo, my |oose said
wWh2006/0%09bst i t uent during their transformati on POI/EP2005/050267

internedi ates of fornmula (11-a) or (11-b). 5

Internmediates of formula (I1V-g). and (N-b) can be

prepared by reacting an internediate of fornmula (V-a)

and (V-b) with an internediate of formual (VI) in the

g;g%ga;a:&unno%cq_arco Itdtail]?eee Ig:re%gﬁé‘rél'o?gs@glgfétsblv%gtgFuc asffog example an

susleokod, &% nne@baanlp |Iatergpediftesd foramwa GYriap er (Yriy whqreph% is halo,

Pr a5¢M6oRe §fid Rals WibsBRER diethy Bilr traddForiniibn aSintcPhed¥adH frmula

t%fﬁa@/ f)uran (R5)r (RB)r (r)Rk, pR3 (R)P Rs g a

R3 NR2 R(IV-a) (V-a) (R5)r (R5)r O-R

50—|4 6R3 Vi 4 (R)PRs N (R RN\ C\ \\ (V) I

I BRernidBiates Bﬁfoﬁﬁulagﬁf :? Riv-b§ dmibe préfafiBdbatis %earpﬁltermemate
)n‘E’d

forgy)l aulég\/&%?(ﬁ{\é wher e ﬁ|h?]t§ 8)Fsﬁnoreﬁ,ints resenceofa

f osuitable r¢duding-aggntoruclf hdfob eﬁa)nplmﬁuibe ipthe peasexde oY a suitable base,
re Q&:ﬁa'aﬁ‘ %or %Qaﬂaﬁl@ Wﬁ%ﬂé@?ﬁ)y%lﬁ@ LY indhd présedte O a Sufityb1B dolvent,

|nR1 rese g‘f , sald 15 intermedi at es
1ObeF ag Pé aﬂxfﬁf' Pula (Wa-2) or (N-b-2), %h
anlntermedlate of formula (V1) in the presence §fr a
sui t abl e cat a/ﬁé;t such as for exanple Pd(PPh3)

= O

/Ik/\lf“ ® L
F R3 N

(IV-b)

(v-b)

Intermediates of formula (IV-a) or (IV-b) wherein R’ represents Het and p is 1, said
intermediates being represented by formula (IV-a-1) or (IV-b-1), can be prepared by
reacting an intermediate of formula (IV-a) or (IV-b) wherein R represents halo, said

15  intermediates being represented by formula (IV-a-2) or (IV-b-2), with an intermediate
of formula (VII) in the presence of a suitable catalyst, such as for example Pd(PPhs)s, a
suitable base, such as for example K;COs, and a suitable solvent, such as for example
dimethylether and a suitable alcohol, such as for example methanol and the like.



sui tabl e base, such as for exanple K2C03, and a
sui tabl e sol vent, such as for exanple dinethylether
war@saree t abl e al cohol, such as for exanpl e neCHBEPZNNS/050267

and the |ike. WO 2005/070924 PCT/ EP2005/ 050267 -22

(Rr (RS5)r 6 6 halo R6 OH Bphb.R4 Het-B(OH)2 Het R OH
NR4\\ \ (V1) \W\V 33 NRR (IV-a-2) (IV-a-1)
(R5)r (R5)r halo R6 Het-B(011)2 Het R6 \ OR N-R4 OR
NR4 (V1) R3R®R3 R6 6 R7 R7 (IV-b-2) (I1V-b-1) 5,

Interrredlates/of fopmula (111-a) or (111-b) can b/e/
prepared b act i n internedi ate of fornulgay
(\1/f1 a) or 6( LAb) « an i nternmedi ate of formylla_-

(VEP() whgr e rbHWN-el@:O) Het-eurmsent s t N&h\gr oup t hhtoghag—s
to b nd R re@hesents the repBip

5in 3 such as for exanple

1,1' - Car Bbny?bi s-1 Hi mi dazol e, net hyl chl

or ethylchloroformate, in the presence of a sui tabl e
sol venfygsuch as for exanple tetrahydrof U{_e
2005/ 0 09 4 PCI#EP2005/ 050267 -23 (R5)r 1R5Wl

W 1 R6 ~=O yR4Q)PR64 R-t ~( =0) (R)p o'OH/Np
S
Het—3B(0H), Het

(Vi)

(IV-b-2) (IV-b-1)
Intermediates of formula (IIT-a) or (III-b) can be prepared by reacting an intermediate
of formula (II-a) or (II-b) with an intermediate of formula (VIII) wherein W;-(C=0)
represents the group that has to be introduced and R represents the remaining of the
5 intermediate, such as for example 1,1°-carbonylbis-1H-imidazole,
methylchloroformiate or ethylchloroformiate, in the presence of a suitable solvent, such
as for example tetrahydrofuran.



RZ R3 (MIl) NR2 3 NR2 (11-a) (111-a) (0), (R5)r
%=O0W 1 R6 (RL))p R 4 R~(=0) (R)p -R4 OHH~R " R3
woRBsSBAENM 11) i RB 1 R7 FF (11-b) (111-b) HEEEP2005/050267
i nt ernedi ate conmpounds of fornula (V-a) or (V-b) are
conpounds that are either cogyercially available or
may be prepared according to conventional reaction
procedures generally known in the art. For exanpl e,
internedi ates of fornula (V a-1) 5 nmay be prepared 5,
according to the®ol | owi ng reaction schene (1):
Schene 1 (R1)\ (RB)r O(Ry)p d (a) O (R,
(RL)P (R5)r N X-Alk X-Alk N
(V-a: 1) wherlgjg all variabléE are defwimed as §n

Forfid\a (L r*Reacti0@Oscheme (N WO
2005/ 0 P2005/ 05626F——84 conpri }
in whifc lately gubstituted an

g appropriate acylchloride suc as®
3- phenyl propi onyl chloride, 3-fluorobenzenepropi onyl
chloride or p-chlorobenzenepropionyl chlorifig) in the
presencell@l a suitable base, such

R%)r
(RO )

Y

) (ll1-b)

The intermediate compounds of formula (V-a) or (V-b) are compounds that are either

commercially available or may be prepared according to conventional reaction

procedures generally known in the art. For example, intermediates of formula (V-a-1)
5  may be prepared according to the following reaction scheme (1):

Scheme 1
®%p &) 0 Re
\\ NH \\ ® \\ 0 R®),
Q/ * | “ |/ )‘\/\(ﬁ
& = N 73
H I
2
l(b)
R ®), ®")p ®),
\\ N / © \\ \ /
SO — SO
N~ “X-Alk X-Alk N~ cl
(V-a-1)

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



as triethylam ne and a suitable reaction-inert
sol vent, such as nethylene chloride or 5 ethylene

walr@kloomede. The reacti on may conveni ently be PEr/EP®AS/050267
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out at a tenperature ranging between room tenperature
and reflux tenperature. In a pgext step (b) the adduct
obtained in step (a) is reacted with phosphoryl
chloride (POC13) in the presence of a suitable

(\}O}L‘%Hrr% eS?éf) ai%ﬁn]{uqu %?@h %Jf g'{){ﬁuﬂ? Qéjnie 36 MBS Gith an

c yapropsigiesaylchloride ﬁuglaeﬁ “Bhenirteyorienyl éli*ip’é‘i!ﬁ; Byflugrobepgen¢nsepionyl
0 thhl@ideb@p&:hlo@diﬁéﬁie&éptbﬁoﬁ}ﬂ ramoﬁge b@tﬁéﬁﬁé@eﬂd@m suitable base, such

t( ea}%qﬁetﬁt Y ;F%ng E&m[a'bi@%eéc%ﬁer 1 n{vlsﬁt F%Ch%ﬁ %ﬁqunsg@l&aﬁle or

al edyylens @cmmec dlhe re@ciilqn pateppweniently hesawied oyt atlademperature
i mtaﬁg]ﬁgﬂét%& &aﬁn@;ﬁ %ata&ta@u TGty t&nﬁér@lﬁre( ) 2 WerktRted (b) the

SR B b o B e Rt it ogprence

asof af syitabdx satyng seduisdon exemhlen\g Nedimethy Horiamide @5lemeier-Bhack
a foihiaf nefoﬁsdvé/@w cycﬁih@lhn)a STHeQbaction ﬁfé? @Pﬂv%néﬂtl}aﬂ)é?&%d out at

e. netwano terne at e acc to Fornu
(\R lgmpsrati rapiing 5&%%@'%@%?6?%@ R emReR g next
r estept (e paspecifie RE-gf @ip, wikreindd *ris amalkytoky ertalls)tlﬂam fadiyalds introduced
aaﬂ %ﬁ& lh{éfkaéﬁatgcﬁn ﬂg? 8d fdgt Iaoﬁ ound -X-Alk,

SUb frvns o0 B Al Eeikdeous o %ﬁ%%ﬁégy 53 Sk e
( Fibr exeimpiresodivaamtthamylate, dh therpreshncetof b iseitable soboeyd, suwhas ifet

C%Pfé%laﬁoﬁolng Im&h&R).(b) is decarboxylated at high
tenperature in"the presence of a '"Ti suitable

reaction-inert solvent such as di phenyl ether. Schenme 2
29nfe)pedidtys ac&)r@ﬁg 10 Forithd14 5-h-2) mlak be prephref bedordiby to thd?) p

ﬁ%pye Q%égm t %%@:&% gf%ggsfr%& 52’599&419%&%9&1\3 2.33%ione
f df r%eﬁ gﬂﬁh@asebﬁbaﬁgd 3-phenylsopienalsiehysieg theymesepgg ofig suitable base

i sthhaeddfunohydrdede @ficdingenreaetibing mﬂmﬂhlch theradbesgiragid

G 1 S S PG Bl

arfyitable reaction-inert solvent such as diphenylether.

D

Scheme 2
R, <R5)r o R", (R®)
CE( =% \A(ﬁ
l (b)
R R
I\\ A | \/
P Z P

N



chromat ography. It is further evident that reaction
products that exist in nore than one 5 enantioneric

WO o005070%24/ be i solated fromtheir mxture by keOmmP2005/050267

5

techni ques, in particular preparative chromatography,
such as preparative HPLC. Typisgal |y, conpounds of
Formula (la) and (I b) may be separated into their
isoneric forms. The internediates of Formula (VI) are

el [l R Broind e ECAR Mbe Xadiond SR ef3ioR pRiducs
pr oer be isekteddmm Blelrgactipmmadiumand HE negegsaryr- Girthexpurified according
| N B A BesRARAI Ko wa in KRy ai bidth (Y e traBBR) RrysRIBRAGEShd

3 e Raply: O el SHap e S A5t S g i o
(3 ):namﬁmpﬂii?gnsn?&zﬁ( iaglated ﬁw; tbﬁis Rixture (byél:amqumcmi@ms, in
appaARITAHr&aYativt BRlonbtdbRBh ) REEN s prdRRIAVE HIPLCO 'TypRhlly, | S
e LSaR 0 b S B e SRR
4-chl orobutyryl 20 chloride, in the presence of a

BB 0y A 5 i

: 4l bl e,
10 o 2v4IabIR o Pay be Bip E‘C,C"%‘ﬁ‘%ﬁ@&gn%’ﬁ?ﬂﬂf ERetiqurecedpes generally

15

et kydvania thi orh| Boriegd@mpld lietermesli-te compoaydsodiFoanile (V1) mayde
capl,] ; ' bet ween room
teh‘% %g(ti g‘%@%ﬁ%@%ﬁﬁ%&%@?ﬁ%ﬁ%{né]?ﬂ' a next step (b)
an amno group (-NR4(CH2-C6H5) is introduced by
reacting the internedi ate cScheaerdd obtai ned 25 in step
(a) with a primary or secondary anmine, in the presence
of a suitable golvent, suchjas for exanple o

acetonitrile, gnd opfionally]in the présence of] a 4
suiR% abt*ecbﬁ?e,)?mch@asf @P)Iésaﬁhlce K203 » TméJ\/\N/R
foll owi ng exanples illustrate the present invention

wi thout being limted thereto. 30 WO 2005/070924

PCT/ EP2005/ 050267 -26 EXPERI MENTAL PART OF some
conpounds the absol ute stereochem cal configuration of

t hRegdtieh &?ﬁfﬁe i(gdcoﬁ@ﬁb@ rste@t(é)lfiﬁ Sohidh!FE[ Rir Bxat@sle B®ppropriately
exper.i. r-m. red.. . .
st gueosﬁtﬁﬁeg I%ﬁ%n 3| nﬁlﬁtﬁgn&rﬁ&, i rélc&&%? ?ﬁl&?\l\en‘il’-??i% Fe%{'t?on with an

reocl FTSONeric Tormiv )
i sapraensiptd agylgblorigasuchds ashlorepremenyl pldorideserdnehlerebutyyl

20 W Ell6tide, frikhé PREence beL SiieBle T ewishRidasicHal AXCIETROLNSHTIE AtCL or

25

30

PR AL B SN S o pTEDL oo
ethylene dichloride. The reaction may conveniently be carried out at a temperature
ranging between room temperature and reflux temperature. In a next step (b) an amino
group (-NR4(CH;-C¢Hjs) is introduced by reacting the intermediate compound obtained
in step (a) with a primary or secondary amine, in the presence of a suitable solvent,
such as for example acetonitrile, and optionally in the presence of a suitable base, such
as for example K,COs.

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



person skilled in the art, using art-known nethods
such as, for exanple, X-ray diffraction. The

w0 s@mbaridon nmet hod i s described in detail bel owC1/8P10035/050267

some of the internediates and sone of the final
conmpounds, stereochem cal copgigurations are
indicated in the structures. These configurations are
relative configurations indicating that the groups

concerned are | ocat ed ﬁﬁrﬁ?ﬂ?{ nRgPpOsSi te = sane
pl ane; opposite plane ane of the nolecule () 15
*R nmeans that the chi raI center is absolute R or

abep kdiﬁ@coﬁapouﬁdslfﬁ@ﬂ%ohtbadteréch;ﬁetﬁi&hlro@hﬁgﬁﬂi@roﬂﬂSe stereogenic

| ut e
bt nals FopfRar P A et Y OB, B8 blose cases he
' Tsterepthemically ispmerie foyroirwifich was ﬁlz‘osolﬂﬁmélemm%a%%h yeind the
2 f §égraﬁ&as ‘Bwéﬁfhomﬂfér f@féraﬁe @ the a@t&% stoPRRAGmidAlBA R Iration.
» rop et her
Nﬁawwar R AR soaBSRiB Kin BL iehpizn R ERNGea by o
PpriasBilled imtha g, using art-known methods such as, for example, X-ray

t eHﬂﬁa\c@i&( t Tﬁé’igﬁﬁi.%nofﬁ&ﬁ&his%aoﬁﬁéd ﬁdieeammo@DI ' nmeans 1,
1'-carb onyl bt s-1 Himdazole. A. Preparation of

Wthe internedi ates Exanple Al Prepar ation of

| nFafsomdmﬁtlm Jﬁteﬂuedjatds_aﬁd séind of the fimalicampouhds, stereochemical
d it eﬁ%@@%ﬁ)ﬁ:‘ﬂeg id ?lg sﬁm?:élﬂ?% T;Héls% %(%ﬁgémaﬁ&lﬁ%e relative
4. EbERLoBsIRdRg ﬂer%%lfcﬁowamnqeﬁleé@w?aﬁl lmﬂjesawaor opposite
CH2012 (700 M) a Dﬁhe mgghié&ﬁn t'@r r Q%pﬁ&sneplane
g

ro The m xture sfpoure ut
%Angn{gerekgfeglhggncentrat ed NHAOH, and extracted W|th )

15 CrpRoppeans tiptaheyphiheentar i absolutgds orabselte Shy SO4) |

25

30

fi kg aesd thanisk dhival Gatey @rdbsolis Reaotapsulae 8d. The resi due
was WD 2005/ 070924 PCT/ EP2005/ 050267 -27 crystallized

fromdiethyl ether. The residue (119.67 g) was taken

up_m&bnd washed with HC11IN IN. The organic

| apefeinaBier, the itéith ‘M/Bs%ans frelting ok, “THHE’ Ihbﬁls?eéﬂ'ahﬁdtbfuran,

WasEtSXapr%Eegnts %glyl %.lt ‘M%BZI gyeax% I%thén%i ef)ﬂ/ﬁig | Rlas &lmethyl ether,
‘DIPE’ means diisopropyl ether, ‘“DMF’ means N, N-dJmethylformamlde ‘Et;N’ means
triethylamine, ‘Pd(PPhs)s’ means tetrakis(triphenylphosphine)palladium, ‘CDI’ means
1,1'-carbonylbis-1H-imidazole.

A. Preparation of the intermediates

Example Al
Preparation of intermediate 1

Tl

Intermediate 1
Benzenepropanoylchloride (0.488 mol) was added dropwise at room temperature to a
solution of 4-bromobenzenamine (0.407 mol) in Et;N (70 ml) and CH,Cl, (700 ml) and
the mixture was stirred at room temperature overnight. The mixture was poured out
into water and concentrated NH4OH, and extracted with CH2Cl, . The organic layer
was dried (MgSQy), filtered, and the solvent was evaporated . The residue was




5 Exanple A2 Preparation of internmediate 2 Br / \ | \
Cl / Internediate 2 The reaction was carri ed out

W0 2060709R0C13 (1.225 nol) was added dropwi se aPCT/BPI005/050267
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to DMF (0.525 nol) . Then internediate 1 (0.175 nol)
was added at roomtenperature7 . The m xture was
stirred overnight at 80 C, poured out on ice and
extract ed with CH2Cl2 . The organic |ayer was dri ed

ized frbnldi PdTh@PélsﬁltEilé avler (%@%m&%k&}’gpﬁr {£8hand
w&’é‘shfééfﬂﬂ\/ﬁz%ﬁﬂ Pﬂ%&aw& .laYﬁﬁW?% ﬁrﬁﬂ,eanﬁ e solvent

Prwapavapbrated. Mfieldnt0FraTedifantern®diate 1. \ | \ NQ/

Internmediate 3 A mi xture of internedi ate 2 (0.233 nol)

in CH3ONa (30% in MeOH (222.32 ml) and 15 MeOH (776
irred and refl uxed overnight, then poured

OUPrePdtaticheofdfitermedidid ACt ed W|th CH2Cl12 . The organic

| ayer was separated, = . d), filtered and the

sol vent was evapor at ed. £8idue was purified by

col umm chromat ography over silica gel (eluent:

CH2C12/ cycl ohexane 20/ dufeapsdiahdén 100/ 0; 20- 45m). The

pThereatimoviseasiedentiwic .| BOCE d1.220mbl) evas addeddropmase at 10 °C

I
eﬁg&@@}é fnﬂl)e Eg%e#p%ﬁegﬁﬁﬂ% g’fgggﬂr}oal %%5@5 h@lrogm%emperaune
i ntldp Fdee was shrgdavesnighf at B9 oC.gourefont orsige adexdracted with
I Q}ECHE ditetogganicAayar xtas deedOMgH QUi fiMeted) adl the soleenf @ds 3

4 .
ge&%ﬂ fd’hng? 2 G POBERRNAE D AL Bohif wal frda fffout
8tieli on of 25 napht hal ene (30 g, 0.234 nol)
|n 1,2 di chl oroet hane (50 m ) was added. The m xture

Q. 2002/,370924 PCT/ EP2005/ 050267
Preparation of intermediate 3

Br A

seqe

Intermediate 3
A mixture of intermediate 2 (0.233 mol) in CH;0Na (30%) in MeOH (222.32 ml) and
MeOH (776 ml) was stirred and refluxed overnight, then poured out on ice and
extracted with CH,Cl, . The organic layer was separated, dried (MgSQ,), 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 . Yield: 25 g (33%) of
intermediate 3 (M.P.: 84 °C).

Example A4
a) Preparation of intermediates 4 and 5

Soan

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



-28 was stirred at 5 Cfor 2 hours and poured out into
ice water. The organic | ayer was separated, dried

W@ MySoMp24 filtered, and the sol vent was evapor BCBHPZINE050267
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residue (56 g) was purified by colum chromat ography
over silica gel (eluent: cycleghexane/ CH2C12 : 60/ 40;
20-45m). Two fractions were collected and the sol vent
was evapor at ed to 5 afford internedi ate 4 (31 g, 61%

as 4 m%?tf ord |n ond g(?l}récgn g&%wg)wa Igam %Q'e%
asseaarpfad,einyé KMeS@@o rﬁultgred, @dﬁh&ﬁﬂiwgt me @ﬂp@@fﬁét Eheggsidue (56 g)

p r@ﬂqﬁﬁﬁe&sﬁ 8616kR ShiothatdafapBy oV @RBick gac(eldeﬁtecycfbhexane/ CH,Cl, :

| d
UGS A bbb by RS s rd B

| reffrdrintirmediatd # (3 b}, APparavilohhestcandifrachieni(l 4 wes ke up in

C DIFE B afBidshieBRIdRkes .10, RipNIPUmsel) &Y 4 flge @10% aasnh)

was added carefully to 1,3-difluorobenzene (
and they were heated wi t h vi gor ously stlrrlng t||| 50

C. FdlosiMgontepnatide eas prepdred acterdifglo #6 preidusymscedurted

dropwi se ovelf a 15 mnute period at 40 |[C (cool ed
ifce) and 1heThémidue(2m35g)swasmseﬂfoatheSO C. Thel .l et
e | Mt Wb it RORrMrpurifiGioh 250 9) afd-J0

25 mM) and it was stirred for 20 m nuties The n@mmdigie 41

precipitate was 15 filtered off and extracted with
CH2C12 and wa er eld : 40 g of internediate 6 (75
% b)PﬁPé’i?'BP‘éOABteH?ediﬁt%Bar tion of intermediate 7 o rY

| Internediate 7 A m xtur nternediate 4 (3 g;
0.0137 nol), N benzyl ne;/@puﬁb (2 m: 0.0150 nol)
in acetonitrile(lOO mF s stirred at 80 C for 2
hour s. roomten‘peratﬂft cdiieWat er was added. The

&“ﬂéf“r”ﬁﬁ%ﬁdq% il ok Higeeasit o Q501G /56 o

S odndehﬁy wyas heataipmitiavigekousti s;lmeg titl 96 °C63-cigipropenpanoyl chloride
) st &ﬁw Wik 808108 AR0N peNEd atH0loCIBodk& on ice) and

( ethléI Ienrl])tcture was stlrre @i °C. The mixture was poured into water (250 ml), ice (250

g) and:HC1 (25 ml) and it was stirred for 20 minutes The formed precipitate was

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

Example AS
a) Preparation of intermediate 7

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

g) was purified by column chromatography over silica gel (eluent: CH,Cl,/MeOH:
97/3; 20-45um) to afford an oil. Yield: 4.2 g of intermediate 7.
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97/ 3; 20-45m) to afford an oil. Yield: 4.2 g of
internmediate 7. WD 2005/ 070924 PCT/ EP2005/ 050267 -29
wao-i0s0mony i nt er nedi ate was prepared accor di ngPCDEP1965/650267
procedure: The residue (22.5 g) was purified by

col um chromat ogr aphy over silppca | | | Internediate

42 gel (eluent: CH2C1l2/ MeOH 98/2; 20- 0 45m to

afford an oil. Yield: 5.1 g of Internedi ate 42

i), was. st |
TG _
las separ at ed,45pm) toaffondy@odi). Yield; 5.4 grofd|, and t hfermediate 42
ol vent was gqVmbdedla@ (Yhehd: 4 g of ipternediate 8

| SR Al a1l ELERALAL B0l BLFRAL 2 ©

ITUET TTEUT a AT turc o

8

iint er nedi at e |@hegesdivs (7} B) was mEHigd BEnzenenet hanani ne

(0. 016 ol ) Erédluniﬁ?cm%dt@rﬁbl%g@s)ﬂidan acet onf Uil e (30("]
g r :

i

y

&1 PlaedOgTuophe

.S ~npour ed
%ﬁiz%e organi c 4 ayer

(88% . Exanple A6 a) Preparation of intermediate 9 OH

Br
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nolbH) Prepmraticnl effinfrmedi@e® t 0 a sol uti on of

di i sopropylam ne 10 (0.00f5 nol) in THE (50m ). The
m Xt ure was cooledto/@(@ﬂ rmedi ate 3 (0.0062
nol ) was added. The m £ Wa irred at -70 C for 1
hour and 30 mi nutes. [|nternedi 7 (0.0075 nol) was
added. The m xture was stirred for 1 hour and 30

m nutes. H20 was added. IM¢medialeid;r e was extracted with
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Example A6

a) Preparation of intermediate 9

Intermediate 9

n-Butyl lithium (0.0075 mol) was added at —20 °C to a solution of diisopropylamine
(0.0075 mol) in THF (50ml). The mixture was cooled to —70 °C. Intermediate 3
(0.0062 mol) was added. The mixture was stirred at —70 °C for 1 hour and 30 minutes.
Intermediate 7 (0.0075 mol) was added. The mixture was stirred for 1 hour and 30
minutes. HO was added. The mixture was extracted with CH,Cl,. The organic layer

was separated, dried (MgSO,), filtered, and the solvent was evaporated. The residue (3
g) was purified by column chromatography over silica gel (eluent: cyclohexane/EtOAc
90/10; 15-40um). The pure fractions were collected and the solvent was evaporated.
Yield: 1.5 g of a mixture of two diastereoisomers (38%), i.e. intermediate 9.
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(38%, i.e. internediate 9. WO 2005/ 070924
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col rona ograp y over SI| a gel (eluent :
100% CH2C12 ; 15-40m) . The pure | ons were

coll ected and the sol ve s e aporat ed, yielding :
1.43 g of a internedi ate 40% m xture of

di ast ereoi soners: 66 5/ 070924

PCT/ EP2005/ 050267 -3 I ntermedi ates were
prepared according to the vilous procedure:

Internmedi ate 19 The resinqenneglate 10g) was purified by

n-Butyl lithium (0.0075 mol) was added at —20 °C to a solution of diisopropylamine
(0.0075 mol) in THF (50ml). The mixture was cooled to —70 °C. Intermediate 3
(0.0061 mol) was added. The mixture was stirred at —70 °C for 1 hour and 30 minutes. .
4- [methyl(pheny]methyl)ammo] 1-phenyl- 1-butanone (0.0073 mol) was added. The
mixture was stirred for 1 hour and 30 minutes. H,O was added. The mixture was
extracted with CH,Cl,. The organic layer was separated, dried (MgSOy), filtered, and
the solvent was evaporated. The residue (4.9 g) was purified by column
chromatography over silica gel (eluent : 100% CH>Cl, ; 15-40um). The pure fractions
were collected and the solvent was evaporated, yielding : 1.43 g of a intermediate 10
(40%, mixture of diastereoisomers: 60/40).
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40um). The pure fractions were

collected and the solvent was
evaporated. Yield: 0.55 g of the
intermediate as a mixture of
diastercoisomers (12%).

gd—and the

Intermediate 20

Intermediate 21

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

Intermediate 21

Intermediate 22

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

diastereoisomers (13 %).

Intermediate 22
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Intermediate 11 (dia A) and
Intermediate 12 (dia B)

n-Butyl lithium (0.0075 mol) was added at —20 °C to a solution of diisopropylamine
(0.0075 mol) in THF (50 ml). The mixture was cooled to —70 °C. Intermediate 3
(0.00824 mol) was added. The mixture was stirred at —70 °C for 1 hour and 30 minutes.
Intermediate 8 (0.0099 mol) was added. The mixture was stirred for 1 hour and 30
minutes. H,O was added. The mixture was extracted with CH,Cl,. The organic layer
was separated, dried (MgS0O,), filtered, and the solvent was evaporated. The residue
(5.4 g) was purified by column chromatography over silica gel (eluent :
CH,Cly/cyclohexane 60/40 ; 15-40pm). Two fractions were collected and the solvent
was evaporated. Yielding : 0.95g of intermediate 11 as diastereoisomer A (15%, M.P.:
171 °C) and 0.83g of intermediate 12 as diastereoisomer B (13%, MH+ : 631).
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/ Internediate 17 Internediate 9 (1.58 mmol),
wQ2doa/02z090r oni ¢ acid (2.69 mmol ), Pd(PPh3)4 (OrpAB8P2005/050267

mmol ), DME (30 m), McOH (10 m) and K2C03 (1.6 m)
were heated under m crowaves3$300W 68 C) for 10
m nutes. The m xture was cool ed, poured into water 5
and extracted with Et OAc. The organic | ayer was

ar atleg7 dried (MyS4), filtered, and the solvent

ated. The residue (1.4 g) was purified by

c ol Rieperation of imdergdiatsHy over silica gel (el uent:
cycl ohexane/ Et OAc 90/ 10; 10m. The pure fractions

were col | ected and \Amporat ed. Yield:
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( MaRimni o R84 C) . The second residue (0.32 g) was

Crys |||zed from DIPE. The precipitate was filtered

of fa-Brigernration of fyiermgdiatep 1588d I (2309 of internedi at e

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

15 80 °C for 1 hour. The solvent was evaporated. MeOH (15 ml) was added. The mixture
was stirred and refluxed for 30 minutes. The solvent was evaporated. The residue (*)
(1.49 g) was purified by column chromatography over silica gel (eluent :
CH,Cl,/MeOH/NH,0H 97/3/0.1; 15-40um). Two fractions were collected and the
solvent was evaporated. The first residue (0.23 g) was crystallized from DIPE. The

20 precipitate was filtered off and dried, yielding : 0.168 g (13%) of intermediate 13
(diastereoisomer A) (M.P. : 204 °C).The second residue (0.32 g ) was crystallized from
DIPE. The precipitate was filtered off and dried. Yield : 0.298 g (23%) of intermediate
14 (diastereoisomer B) (M.P. : 225 °C).
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The residue (1.0 g) was purified by
column chromatography over silica
gel (eluent: CH,Cl,/MeOH/NH,OH
96/4/0.1; 15-40um). Two fractions
were collected and the solvent was
evaporated. Yield : 0.105 g of .
intermediate 27 (diastereoisomer A)

intermediate 28 (diastereoisomer B)
(16%, M.P.: 222 °C).

Intermediate 28 (diastereoisomer B)
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Intermediate 33 | The residue (0.9 g) was purified by
and column chromatography over silica
Intermediate 34 | gel (eluent: CH,Cl,/MeOH/NH4OH
98/2/0.1; 10um). Two fractions were
collected and the solvent was
evaporated. Yield : 0.09 g of
intermediate 33 (diastereoisomer A)
(15%, MH+ : 477) and 0.08 g of
intermediate 34 (diastereoisomer B)
(13%, MH+ : 477).

Intermediate 34 (diastereoisomer B)
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Intermediate 39

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

(56%, MH-+ : 541).

Intermediate 39 (diastereoisomer A)
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The residue (0.49 g) was purifzbed by colum
chr omat ogr aphy over silica gel (eluent:
CH2C12/ MeOH/ NHAOH F HO H 96/4/0.1; 15-40m). The pure
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Preparation of internedi ates 44 and 45 2H H OH H

| ni.0) PRPadfich cFintbiediatRdi5ahe 145

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

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

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

a-3) Preparation of intermediates 44 and 45

Intermediate 44 Intermediate 45

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

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



10 A m xture of internmediate 43 (prepared according to
A6.a) (1.5 g, 2.62 nol), amoniumformate (0.83 g,

w@20%87e0%4 ) and pal | adi um on charcoal (10% 1.BCTEP1005/050267
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nmet hanol (30 m) was heated under reflux for 1 hour.
The m xture was cooled and fibtered on a short pad of
celite. Water was added. The organic | ayer was
extracted with ethyl acetate, separated, dried

The regw%s dyht ertgé @%S&Ja%a%gb el 18 %ﬁ%ta&n%qmela as
c hdl@ﬁme@gqmqs w(la end 0.26 ga)f g?ém(eéqa as dlaﬁ@@ovsmmﬁw%)-

60/ 40, kromasil C18, 5 n) The pure fractions were
%I ectleg?and t he WD 2005/ 070924 PCT/ EP2005/ 050267
t was evaporated yielding two fractions.
Yi direparation b ijermediptetl€r nedi at e 44 as _ di aster eoi somer
A (12% and 0.26 g of |nter n- 5 as
di astereoi soner B (229%. nplq 9 Preparati on of
i nternedi ate 18 ~=N_ \ O~N~ " F fR NO1FS5
| nternediate 18 A ni'Xf 0 ¢ internediate 39
prepared accordi ng to~exa a-1) (0.0002 nol)
and CDI (0.0003 nol) |n THE'(? ) was stirred and
refluxed for 2 hours, W1g i nto H20 and
extracted with CH2Cl12. T e organl c layer was

s epapiztueiof thy intemediaisBA prepareq fageording togamplee &l 1819002 mol)
vvaéldqwap@ro@b@ ghol) Yh T (7 Gall RadstRfed lahd RIINREH R 2 hdls, Youred out

e %%z”ﬁ%w%@%“é?zeghae orbhERRLEN S deBmd icd 0ggso0,

Coﬁlpmsh @nd tha spdvsntiyras evporatde ¥ inddiOakSeg afnieprastinge &3
ac(Risfrddsholner R @apl)e A8. a-1) (0.00009 nol)

B. Preparation of the compounds

Example B1
Preparation of compound 1

Compound 1

A mixture of intermediate 13 (prepared according to example A8. a-1) (0.00009 mol)
and paraformaldehyde (0.0001 mol) in toluene (5 ml) was stirred at 80 °C. The mixture
was evaporated. The residue (*) was purified by column chromatography over silica gel
(eluent : CH,Cl,/MeOH 99/1 ; 15-40 um). The pure fractions were collected and the
solvent was evaporated. Yield: 0.025 g of compound 1 (diastereoisomer A)

(49%, M.P.: 112 °C).

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



15 and par af or mal dehyde (0.0001 nol) in toluene (5 m)
was stirred at 80 C. The m xture was evaporated. The
wo e®sdum24*) was purified by col unm chronmat ogr BENEPIIVE650267

silica gel

The pure fractions were collegyed and the
of conpound 1

evapor at ed.

(di astereoi soner A) (49%

(el uent

Yield: 0.025 g

MP.: 112 C.

CH2C12/ MeOH 99/ 1 ;

15-40 gnm.
sol vent was

20 Fol I owi ng

compoundsS wWere prepared according to t
procedure. The purification of the r¢g
i ndicated iff different fromthe above-
puri ficati on0.060g2dasEEBEAReRCIEER200
crpmppunds g %éolﬁﬂ er eoi soner A (69 ¢
551) N [/ | und 6 (diastereoisa
Conmpound 7 (.11 g of diastereoisoner A (98 % cl
VH+: 509) N |Conpound 7 (di astereoiso AEOmpﬁlM“@MmﬂA)
pf di asteregi somer A (80 % / Conpound 8 +: 505)
Fr s\ Con'pound 8 (diastereoisonmer A) N Con'poun o~
0.082 g of diyagtLlraRlRTR o 489) a
Cosragsiingd 79 gaﬁ (Eereo%sorrérrnﬁéj@gﬁ”‘N Conpd
0.082 g of diMEteY08bi somer A (89 % M+ 541) k‘ QQ
Compound 7 (diastereoisomer A)
0.08 g of diastereoisomer A (80 %,
Compound 8
MH+: 505)
Compound 8 (diastereoisomer A)
Sy
0.082 g of diastereoisomer A (100 %, \ g
Compound 9 MH+: 489) O > 0 CQ
Compound 9 (diastereoisomer A)
0.082 g of diastereoisomer A (89 %,
Compound 10
MH+: 541)
The residue was purified by column
chromatography over silica gel '
(eluent: CH>Cl,/MeOH 99/1; 15-40
Compound 11 | um). The pure fractions were collected
and the solvent was evaporated. Yield:
0.036 g of diastereoisomer B (71%, Compound 11 (diastereoisomer B)
M.P. : 108 °C).




Compound 10 (di astercoi soner A) The residue was
purified by colum chromatography over silica gel ANO

W@ edosemo24 CH2C12/ MeOH 99/ 1; 15-40 Br Conpound RAT/BP3005/050267
The pure fractions were collected and the sol vent was
evaporated. Yield: 0.036 g of 4gli astereoi somer B (71%
Conmpound 11 (diastereoisoner B) MP. : 108 C. WO
2005/ 070924 PCT/ EP2005/ 050267 -40 0 "-N 0.045 g of

di astereorspner B (88 % Br Conpound 12 MP.7 168 _C) N
o | Conpound 12 (di astereoi soner B) |Com ound @ o N7
0. 077 g of diastereoisonmer B (61 CQAO g M+: 551).
Compound 13 OMSgroédiastenmisorﬁérB(&aErﬂppurd 14 6.04
draapapd 42 sp J(%O % ~ 1 \ \ M| 505).
14 (di aster(=0| sorrer I\ O'N Com oynd 15 0.044" g jof

di astereoispnmer B (72 % | \ \ p MH: |489). N T

Conmpound 15| (di astereoi soner B) 012 g ofCompound 12 (diastereoisomer B)

di astereoi spner B (98 % \ \ Conpound {16 M+: 541).
Conmpound 16| di astereoi sorrer B) A Corppound.17 0.03
of di asterepi soner VHt+:, 587). Co
(i 891 D8 s distoBosy O HhTi|EP200
-471- anpl eM@+-:Bsepar ati on of conpournd 2

0.040 g of diastereoisomer B (100 %,

Compound 14

MH+: 505).

0.044 g of diastereoisomer B (72 %,
Compound 15

MH+: 489).

012 g of diastereoisomer B (98 %,
Compound 16

MH+: 541).

0.034 g of diastereoisomer B (90 %,
Compound 17

MH+: 587).

Compound 17 (diastereoisomer B)




4~ O~N Br / I 4\ NI Conmpound 2 A m xture of
i nternmedi ate 37 (diastereoi sonmer A prepared according
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(0.0001 nol) in toluene (5 in]) was stirred at 80 C
The m xture was evaporated. The residue was purified
by colum 5 chromat ography over silica gel (eluent:
CH2C12/ MeOH 99/1; 15-40 gn). The pure fractions were
coJEI ect eﬂ and the sol vent was evaporated. The residue
(O—%@@E;—%Z% was crystallized from DI PE. The
pr dueparationef pempdunier ed of f and dried. Yield : 0.026
g of conpound 2 (diastereoisoney A (40% MP.:
201C). 10 Exanple B3 Preparatioff yof conmpound 3 I\ O'N~
A aN Conpound 3 A mi xture of inferpedi ate 30
(di ast er eoi somer B prepar €0 ding to exanpl e A8. a-
o@ (0.0001 nol) in
toluene (5 m) was stirred at 8. The m xture was
evapor ated. The residue was @an'pf)dn%@ by col um
chr omat ogr aphy over silica gel {(eluent: CH2O 2/ MeCOH
99A1T11X1£Ll!'ﬁ dfinigrypediarhd? (sipsterepiomend mirepatedwwceasdiog td example A8.a-
foeomhms Bhd ﬁ@&oﬁﬂﬁ&h_‘y&é @ﬂ)OOTHﬁI)ﬁﬁ fd16k4R (§ 911)1&asosmed at
.CI stalllzedaffi‘ mdl tg}/ etg(% P
V5 VPR PP BY!

O dserngtogﬁpmmh@h &1 (dieat tQHzé?dszﬁHr%B )15(495&%) 'thd?pure
188adsbns Wede 20MRALN A b BHEAEFAIN RREL The resfiiie ((Eb@ BRJ286) was

B4 Pr e @%ﬁﬂ% 69 _%pe(cmﬂﬁ@tv@sé“@ﬁe% ﬁ&a%ﬁﬁﬁpéﬁgpéd 0.026 g of

accnmpnun@z {Gastorenipsinger B Y1(F0%, M.P.: 201°C).

Example B3
Preparation of compound 3

a AN
e P I
Compound 3

A mixture of intermediate 30 (diastereoisomer B prepared according to example A8.a-
1) (0.00009 mol) and paraformaldehyde (0.0001 mol) in toluene (5 ml) was stirred at
80 °C. The mixture was evaporated. The residue was purified by column
chromatography over silica gel (eluent: CH,Cl,/MeOH 99/1; 15-40 um). The pure
fractions were collected and the solvent was evaporated. The residue (0.11 g, 100%)
was crystallized from diethyl ether. The precipitate was filtered off and dried. Yielding
: 0.033 g of compound 3 (diastereoisomer B ) (33%, M.P.: 189 °C).



(0.1 mmol) and iodonethane (0.1 mmol) in acetone (2 m)
was stirred at room5 tenperature for 2.5 hours. The

wee@sipiscat e was filtered, washed wi th acet oneP@mEP2005/050267
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dried. Yield : 0.031 g compound 4 as a hydroi odi de
(diastereoisorer A) (48% M Py 211 C) Follow ng conp
ound was prepared according to the previous procedure:
o"Nr 0.046 g of diastereoisomer B as a ¢ Conpound
Sﬁc%d?oﬁ‘?d' de (71 % MP.: 195 C. | / N Conpound 18
somer B) 10 Exanple B5 Preparation of
corﬁs@nmﬂlosof)conmoundﬂe F Conpound 5 Sodi um hydri de
(0.011 g) was added at 0 Cto a m xture of
internedi ate 18 (prepared accorging to exanple A9)
(0.0001 nol) in THE (10 m) un I\I2 flow The m xture
was stirred at 0 C for m nut ¢ wouf ed out into H20
and extracted with Et OAc. @ or' c layer was
separated, dried (MySOH), ¢
was evaporated. 15 The resi due - rified by col um
chr omat ogr aphy over sili ca5€ %ent
cycl ohexane/ Et OAc 80/ 20; 1 he pure fractions
were collected and the sol vent vvas evapor at ed. The
r eA intixtare F. cOBpgynde7/Wastessisomygs A pirdpared dcdarding Bl REmpIEHR)

VRO%%IPM@&&@%@R?Q% %@gtone é%nl?(zs%?!(;;gjréda& ‘F‘ooW@S
ot 2 dous Theirpsptsiag oo oS o B i dred.

vva’flem dm%d@k:omp@umm aga hylreibdide (dastepemsopreo Acdd8%; MIAL1211 °C)
\'/ O1\ N Br *S F Conpound 19 O 0478 of
di astereoi soner B (MP.: 216 O). npound

o lowinecompgppgd wes prepargd, 2

( diwgde the prev:lous proce ure:

QOAN{ r
c 418 0.046 g of diasterecisomer B as a a AN
ompoun hydroiodide (71 %, M.P.: 195 °C). ¥y CQ
Compound 18 (diastereocisomer B)
Example BS

Preparation of compound 5

Compound 5

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



Preparati on of conpound 20 I\ N N p/ O Conpound 20 A
m xture of internedi ate 44 (di astereoi soner A prepared

wa@ewsndionyg to exanple A8a- 3) (0.12 g, 0.298 nP@I/EPBNE050267

par af or mal dehyde (0.358 mmol) in toluene (5 n) was 10
stirred at 80C for 2 hours. Wager was added at room
tenperature and the organic |ayer was extracted wth
ethyl acetate, separated, dried (MgSO4), filtered, and
t he s.ol vent r, at resi g) was
u?reelpltage Bv Y\%ﬁrﬁﬁ‘c (? d? 9'161&_ I?)%B f%%mg&fndc]:bsa gel
(e(d;@memsmeiﬁM@rBl@WQMm 99/ 1/0. 1, 10m. The

pure fractions were collected and the sol vent was
r at ed Yi eI d O 075 of..C
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conpound mas prepared accordlng to the preV|ous
procedure but without the columm chromat ography
O-N Conpoun 0. 09 .of di r eoifsonmer e
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WO 2005/ 0709216 ¥QT/ EP2005/ 050267 -44{ C. Anal yt'l c4l
net hods The|mass of the conpounds was |recorded with F
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5are gathered in Table 1 below 5 LCVMS-nethod 1 LCVS
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ang;idﬁélézp,was carried out (electrospray ionization in
ag}m)% scaaﬁhng node from 100 to 900 anu) on
oEfmp (Interchim Mntluron, FRR. 5 m
4.6 X 150 mm with a flowrate of 1 m/mnute. Two
nobi | e phases (nobil e phase 10 /Ay 30% 6. 5mM ammoni um
acetate + 40% acetonitrile + 309 farpgic acid (2m/1);
nobi | e phase B: 100% acet on s Were enployed to
run a gradient condition f

Compound 20

A mixture of intermediate 44 (diastereoisomer A prepared according to example A8a-
3) (0.12 g, 0.298 mmol) and paraformaldehyde (0.358 mmol) in toluene (5 ml) was
stirred at 80°C for 2 hours. Water was added at room temperature and the organic layer
was extracted with ethyl acetate, separated, dried (MgSO,), filtered, and the solvent
was evaporated. The residue (0.13 g) was purified by column chromatography over
silica gel (eluent : CH,Cl,/CH;OH/NH4OH : 99/1/0.1, 10um). The pure fractions were
collected and the solvent was evaporated. Yield: 0.075 g of compound 20
(diastereoisomer A ) (61 %, MH+: 415).

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

0.095 g of diastereoisomer B (93 %,

C d21
ompotn MH+: 415),

Compound 21 (diasterecisomer B)




100 % A for 1 mnute to 100% B in 4 mnutes, 100% B
for 5 mnutes to 100 % Ain 3 mnutes, and
wo e@grdoebrate with 100 % A for 2 m nutes. 15 PCT/EP2005/050267

LCVS- et hod 2 LCVS anal ysis was carried out
(el ectrospray ionization in bgih positive and negative
(pul sed) node scanning from 100 to 1000 amu) on a
Krorrasil C18 colum (Interchim Montlucon, FR, 3.5 m

a}OO g Y th aflowrate of 0.8 ml/ninute. Two

bil e phase A, 35% 6. 5mM amoni um
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5rate of 1.2 mMm/mnute for 4 mnutes to 100 % A at
0. 8m / ni ¢k Gndthod1 M Nut es, and reequi l'ibrate with 100
% m nut e. CNVB- net hod LCVS anal i'S was
oo Pl amgis et St 6P TOSMRY HoeaHon 17 TRohe Boa rapame
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acetonltrll € n a gradi
o A e ide w1006 A Foh o0 0% B i n 4

m nutes, 100% B at a flowrate of 1.2 mM/mnute for 4

m nut e%%ﬁsjrggh(fﬂﬁ at 0.8ml/mnute in 3 m nutes, and

ree ui | 100 % A for 1.5 mnute. 35
L ﬂ‘s Xvap GNBe%ﬂ‘gl(ﬁlﬁ‘F‘%"%% iquizationsip tl?ﬁ’t positive and negative

( e{pabitd)angieayanniigj fFanh i 00tol 100 aintl) @OSKionv:sil £118 colegdt(intechim,

*‘”ﬂ fibopTBESS E‘%ﬁmﬁ%‘t"é@m Vi 3 B R85 8 T M. Two mobile
CiesesfoobilgBmeA: 33%50.-AmM smpeniyg geetatg T30 acetopitsiletint%
20 nﬁionmctdaldqzﬁﬂ/gy\maﬂeephaﬁe B: M0 dcdtonittil) wenRnipliyied € run a

g%%glgt(cgﬁﬁp&?p%%g 5/jA f§151/ ?@gﬁé‘% @H?‘Z’é‘ Wﬁ%?ésaf q?)% Bata
p hﬂ%‘é rate off b yalapipyte fgridrmingtes (109 % Mt S\Beal/migute jp3 gninutes, and
gr fReqElbrae At 10006 Af fopM5HiBuRp A for 1 mnute to 100% B

in 4 mnutes, 100%B at a 5 flowrate of 1.2 nm/mnute
for 4 mnutes to 100 % A at 0.8 mM/mnute in 3

25 ni nut esLCMBdetheddyyi | i brate with 100 % A for 1.5
M NOMS, andik Yad carribd R (BladtRBprap Rakeatidd N Both positive and negative

(pulsed) mode scanning from 100 to 1000 amu) on a Sunfire C18 column (Waters,
Millford USA; 3.5 um, 4.6 x 100 mm) with a flow rate of 0.8 ml/minute. Two mobile
phases (mobile phase A: 35% 6.5mM ammonium acetate + 30% acetonitrile + 35%

30 formic acid (2ml/l); mobile phase B: 100% acetonitrile) were employed to run a
gradient condition from 100 % A for 1 minute to 100% B in 4 minutes, 100% B ata
flow rate of 1.2 ml/minute for 4 minutes to 100 % A at 0.8ml/minute in 3 minutes, and

reequilibrate with 100 % A for 1.5 minute.

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




No. nethod Internediate 11 1 Internediate 12 1

Intermediate 26 1 Internediate 27 3 Internedi ate 28
w@2005m0t@esredi ate 33 1 Internediate 34 1 | nt ePEBHEPBNF050267

37 3 Internediate 39 1 Internediate 44 2

Internediate 45 2 Conpound 1,3 Conpound 2 3

Conmpound 3 2 Conpound 4 1 Conpound 5 1 Conpound 6 3

Compound 7 2 Conpound 8 2 Conpound 9 3 Conpound 10

CoMUIREEE: 35 vy 006R /0L b FrERTB S athesre. Tgo mobie
L CptBseddmohide phage ACTH0 GfmeM pgmgonium acetate + 50% acetonitrile + 25%
formic acid (2ml/1); mobile phase B: 100% acetonitrile) were employed to run a
gradient condition from 100 % A for 1 minute to 100% B in 4 minutes, 100% B at a
5  flow rate of 1.2 ml/minute for 4 minutes to 100 % A at 0.8 ml/minute in 3 minutes, and

reequilibrate with 100 % A for 1.5 minute.

Table 1 : LCMS parent peak

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

No.

W N (W = (W [ N (N W = = N W = [N OIN [ [ e e [ (W = [




Compound 17 3 Conpound 18 1 Conpound 19 1 Conpound
20 4 Conpound 21 4 D. Pharnmacol ogi cal exanples D. 1.
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tuberculosis. Flat-bottom sterile 96-well plastic

mcrotiter plates were filledypth 100 I of 5

M ddl ebrook (1x) broth medium Subsequently, stock

solutions (10 x final test concentration) of

conpounds wer e adﬂ%g%ﬁ_n 25 | volunes to a series of

dupliingat e wel | s |i um 2 so as to all ow eval uation

of ttheir effectd wowthedcterial growh. Serial five-

fol d (bbb @8s Vier esmade directly in the mcroliter

pl ates Tromcolfgm 2 to] 11 using a custom sed robot

syst&ompaddf « dorp3  Hopkinton, MA). Pipette tips

wer ¢ Gohpsagaeds 10 |after eyery 3 dilutions to minimze

pi pegol ngmgrléors vvitlh h| gh hydr ophobi ¢ conmpounds.

Unt reated contrdt sarptes with (colum 1) and w t hout

( coljormpauedi 29 nodul uth were included in each microliter

pl atl @ompRtiRAOKI MEt el y S0P0 CFU per wel | of

Mycobacterium tubercurosis (strain H37RV), in a volune

of 100 | in Mddl ebrook (I'x) broth nmedium was added
Wogval exaidpleexcept col utm 12. The same vol une

15qu Db Hae@fbi"fés\t‘ﬂn& OO MRG0

12 It . bat ed
FRLm o O G R T
(i Maddisbtamk (Ix)tbroth opdiunai $ubseduentlya sidckc sohitions Gldsx final test
v er'ilb ﬁ bf céBfoutldywie fa@&e% ih Ez&x;{kﬁuﬁés tb%%%ﬁ%‘cfitgﬁ?hcgte wells

ays a |noc atl 0 uri vvas a
a|1pca}@mn52§°r?8é ﬂ@m 'é

g \EEQ Serial five-
i nioldodilueiong were arade hmotl?h the mrierotiter ﬁlﬁ@s from cbhynn/2 tdEd using a
b a i

e @fﬂlé%h r&Ho? roi aﬁ@(gj&:ﬁ 2 e m{oﬁdw? bﬁg@&ﬁ%{s :v%gé dhnged

uoresce rea corrphte ¢
f 1 aft5F BYREY & £ ‘{@p’j‘é tq MHYRize pipsiting errpywithi é?PhBB\?ice’é@S’“ndS-
at Ustreatd cbiitadl isampleawith @oliinim Dfand 3ﬁthuuiﬂ(ccﬂﬁnﬂn ap) eotuheh Grre

f Th @5 61299 w b
mﬁ%@é@%gj] o lﬂj%%%tcﬁ‘giate o@pﬂg was “cal_cul ated agl('(}gr Iollt Inon
t M@Qbﬁﬁﬁ‘?‘&n iHberculess (i M3 R Vaina Yolwpe eI H! Ay M@d@rgok
Flrethtnédiuni] was agdeine filke) rowe Aeto B |eﬁ¢elpa¢(ﬂtﬂnn Y¥) The same volume

2 OLEQEE/ cgﬂ ?[%al%flf) %[ﬂéﬁ%%@éﬁ%ﬁ% %Z? ed 3 Zol%n_ﬂk} 2l reo\rQI/ 5\{18 H. The
acqultyfes yeregasubaied §"t ?r7af3 o da ysmgg hwpidified pingsphere (incubator with

open air valve and continuous ventilation). One day before the end of incubation, 6

days after inoculation, Resazurin (1:5) was added to all wells in a volume of 20 pul and
plates were incubated for another 24 hours at 37°C. On day 7 the bacterial growth was
quantitated fluorometrically.

The fluorescence was read in a computer-controlled fluorometer (Spectramax Gemini
EM, Molecular Devices) at an excitation wavelength of 530 nm and an emission
wavelength of 590 nm. The percentage growth inhibition achieved by the compounds
was calculated according to standard methods, and MIC data (representing IC90's
expressed in microgram/ml) were calculated.



Fl at-bottom sterile 96-well plastic microtiter plates
were filled with 180 | of sterile deionized water,

waopphayented with 0. 25 % BSA. Subsequent |y, SPOLEP2005/050267
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solutions (7.8 x 5 final test concentration) of
conpounds were added in 45 | yolumes to a series of
duplicate wells in colum 2 so as to allow eval uation
of their effects on bacterial growh. Serial

e

ﬁgcioldllut NS.{4% 9 .80 . . : ainst stiain M.
us&n@x@&ﬂ@@ﬁﬁed robot system (Zyrmrk Corp
HOFlKi B, st 96P\hé1?§1§s%ictrﬁ1@1%n%§ te§ h@mﬁd%ihersoqn F Merile

e e Spliies vk BB SRS Hratalhs 0.8

( cﬁthall past do)lcamamn)totﬁ oortpdunds weme add@sd in 46 il mlmnwma series of

i n o pggagel \ngﬁT ﬁ%h.éﬂﬂ %.xéﬁs' th .g‘%%‘ﬁ k@élﬁauo? ﬁm&& XrE8¢ &l ?ac?eﬁgl
gl SN Serial iyl Spluigns (4 fi?ﬁ ﬂmﬁm ek t%cromer

t hpiaﬂemﬁzem/&ohmﬂ—z toed ausjiy ao:mlstunmsed ZoboTfystens@ymaroCorpe  of

| n rlg ggl ?éﬂﬁﬁg %#71{”&%% t% eéﬁé\/\%@e?e ?gdéﬁlga ?”%%ec
£ GPIDOFEnEERTS Vith Bigh A Bhot e SRR Usited FRoig! samples with
( | @ohubmt 1) andwithow [fesluran ﬂZMﬁd)ouhmwdreQm‘lﬁdeﬂliﬂ gsch microtiter plate.

?%éljoﬁ]ﬂoagey %O%Fﬁ B?ﬁq‘%iﬁ fq;acteﬁ{t]filﬂgﬁﬁ%olﬁ a Jomned@fyl%o ul in 2.8x

I on acteri a

q uMﬁtﬂhréile@n brqth Biedivgy Weg added to thy é‘?"é“f% F%HA%W@W@Z The
( 1épe vohsneeitesth infediuim witkdut nokiilum wasladd® tofcolithn 112 iR RS A to

pl ﬁt '1‘3‘1§e MBLRs Wit iRalbarda hos7oanset fekouts lh%lﬁmahe&% cc?fp

he fl uorescence was read in a conputer-control
f | Eostheredincpljerorith epen aigivalye apd eyntingqus yantdatiqn) ama thpend of
WaMehRah, iwo ﬁiaﬁwteﬂﬁbaﬂﬁmamhe BhEriad Browaly ezhﬁqlgahﬁmwﬁ 590

i~ Th
ggﬁn%c%%gﬁnca STIé%r or %]?Jéngy\ﬁ 31 c (gﬂ%:) Q&Jaé %uﬁﬂd \%Xl?s . %X/o ul.?ne of 20
rremlre@ésﬂatesweer@meé@mﬂégr aethen hows aft frOeCrso % i nhibitory

concentratl on for 25 bacterl al gromh. The results are

v P?*Fe ﬂ%°é?séeé’r?e o) B‘ialt“hae "06%%% u"%m]!a ?5@‘%"‘%““49&0%“ Bioscarch)

i natentekeativnwavalengdnel$at nmsandsn @m)smgmdsmh RHIOuincegyin
1 %0)SThe?% eréiwth 3ntibifion &hfbvéd bPthé cBmpdunds Yras &alduladed according to

standard methods. The pICso was defined as the 50 % inhibitory concentration for
bacterial growth. The results are shown in Table 2.

Table 2 : Results of in vitro-screening of the compounds according to the invention for
M. smegmatis (pICsp).
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conpound of forrmula (R5)r (R )p Rs eZ NO \\ \ (la)

| NR2 Ra or (R5)r RR6 Z )ppO- ~-NRg \\ \ (Ib) I

Rs R8 R7 the pharnaceutically acceptable acid or base

addition salts thereof, the quaternary 5 am nes

t hereof [ The stereoghem _cally] i soneric fornms thereof,

the taut R“&'“ﬁ&f"m’ {E‘éf"eof and the N-oxide forms

t hereof | wherggn : R 1%shydrpgen, hal o, hal oal kyl,

cyano, hydroxy, Ar, [Het gsal Kyl , al kyl oxy, al kylthi o,

al kyl oxyat kytqgarKyfithiga Ky}, Ar-al kyl or

di (Ar)alrkyts—p s a—intggger—equal to 1, 2, 3 or 4

10 R2 i s—hydroegen—hydroexy, i 0, al kyl oxy,

al kyl oxyal kyl oxy, al kylthio, nono Y

-+



or di(alkyl)amno or a radical of fornmula wherein Y is
CH2, 0, S, NHor Nalkyl ; R3is alkyl, Ar, Ar-alkyl,

woeaoso709R%t - al Kyl ;  Rg is hydrogen, al kyl or beezEP2003/850267
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R5 is hydrogen, hal o, haloal kyl, hydroxy, Ar, alkyl,
al kyl oxy, al kylthio, alkyl oxyal kyl, al kylthioal kyl,
Ar-al kyl or di(Ar)alkyl ; or two vicinal R5 radicals
may be taken together to formtogether with the phenyl

ri whi ch they are attached a naphthyl; WO

2 924 PCT/ EP2005/ 050267 -50 r is an integer
eqlia cerapopnd pf fogwlg or 5 ; and R6 is hydrogen, alkyl,
Ar or Het ; Re is hydrogen ®) alkyl ; R$ is oxo ; or

5 R7 and R8 together formyhe radical -CH=CH-N=; Z is
CH2 or C(=0); alkyl is rai ght or branched
saturated hydrocarbon rjadi gal having from1 to 6

car bon at onsr?), Or ISR C b@ sat yrated hydrocarbon
radi cal having Xrom 3 to )69 cafiodn at@ys ; or is a a
cyclic saturate radi cal having from3 to
6 10 carbon ato tadhedgso a straight or branched
saturated hydroc oiNragi cal having from1l to 6
carbon atons ; wherein each carbon atom can be
optionally substituted wth halo, hydroxy, alkyl oxy
or oxo ; Ar is a honocycle selected fromthe group of
ph®hyl , napht hyl, acenaphthyl t et rahydr onapht hyl ,
each optlonally subst i t ut edR t h 1, 2 or 3
substituents, each 15 subgtituent independently

sel ect ed fron1the grou hydr oxy, hal o, cyano,
nitro, am no, nono- oOr jukylanino al kyl , hal oal kyl ,
al kyl oxy, harbal kyl o capﬁqxx_4 aIkonxycarbonyI

am nocar bonyl , hal i Qand méno- or

di al kyl am nocar ; ' mon®ycl i c heterocycle
sel ected fromtlge oup of rN- phenoxypi peri dinyl, 20
pyrrolyl, pyrazolyl, N mefazol yl, furanyl, thlenyl,
oxazol yl, |soxazolyll¥th|azolyl isothiazolyl,
pyridinyl pyrim di nyl, pyra2|nyl and pyridazinyl; or

i ?e““'aﬁfy%‘%% et ol Fordl o8 remary
boHEBRHBURY theisteraochanitalbt isameriodmhireTomy |tautomenc ‘forms

b efhéie60dnditiRztoxlde 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 1,2, 3 or 4 ;

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

O
8

Y
or di(alkyl)amino or a radical of formula wherein Y is CHa,

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

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



benzof uranyl, benzot hi enyl,
2, 3-di hydrobenzo[ 1, 4] di oxi nyl or 25 benzo[ 1, 3] di oxol yl

w0 2@a0epnocycl i c and bicyclic heterocycl e naRCT/EP2005/050267
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optionally be substituted on a carbon atomwith 1, 2
or 3 substituents selected frgmthe group of halo,
hydr oxy, al kyl or alkyloxy ; halo is a substituent
selected fromthe group of fluoro, chloro, brono and
i odo and hal oal k é ht Qr branched
sdturat ed h{ c?fld’&tggew a]lgdf a? Avitg% rom1 to 30 6
ca®bon at onts hydrogem, plkiyl, Arsabst at ed hydrocar bon radi cal
hqyn ng fromghykiRebn n atoms, wherein one or nore
roon atons are substitdted with one or nmore
h o at oms. SP¥ A% onmpound according to claim 1 wherein
san@iRG. BﬁeM@fBﬁﬁﬂie(}Z(ﬁ%éCFEMEN%DOS/ 050267 -51 3.
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wherein
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al Ikm d¥ ab@mcyple selrgieq Gomhs gumor Hlilﬁmd 5P @ka‘enap oy,

two Vi aétiihldehaphii, @adisoptienalyeubsineed wily e hex3 subdstitaénis, each

FF

h
bt L acnadp el B PARHY s %1545%9?5 é? WD aldS e, yapo
R6 is My G@é}@ mow qrgliagktanaige s 1, alkytogy; haleglyloxy,
, or ZQmmzxﬁnﬂlcﬁ&qrc@@aﬁﬁeﬁnih@damdnpgﬂoqﬂmﬁaﬁ an&inkobt d¥=;
dialkylaminocarbonyl ;

Het is amonocyclic 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 ;

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

haloalkyl is a straight or branched saturated hydrocarbon radical having from 1 to

6 carbon atoms or a cyclic saturated hydrocarbon radical having from 3
to 6 carbon atoms, wherein one or more carbon atoms are substituted
with one or more halo-atoms.

2. A compound according to claim 1 wherein Z is CH.



al kyl is a straight or branched saturated hydrocarbon
radi cal having from1l to 6 <carbon atons ; or is a

wae yobkiogat ur at ed hydrocarbon radi cal havi ng fPOREB008050267
6 carbon atons ; or is a a cyclic saturated
hydrocarbon radi cal having frgm3 to 6 carbon atons
attached to a straight or branched saturated
hydr ocar bon radi cal 25 having from1l to 6 carbon atomns
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optionally be 35 su %ufed on a carbon atomvvlthl
2 or 3 alkyl substituentsy; and WO 2005/ 070924
10 PCT/ EP2005/ @fF@@mila - 52 Tal ovheseim Ysisbsit i t uent sel ect ed

fram the gruaf Af 1A40Q,1 offkQr 0 and bromo. 5. A
conpound accoy ¥ one 'of the preceding clains

ng ’t
wh8r ei n t he EBYH5RETR benzghpound of formula (1a)
anRSV\/ner ei nlﬂmydragehyhﬂa)qenﬂ;ylhaio Ar, Het, alkyl or 5
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15 optl onal |y s}?zbd%w?mr@a%h%a& Pé‘¥h3’§ substituents
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hygsogen or ;a nR5 IS hydrogen al kyl or halo; r is
equal to 1 an P's hydrogen. 10 6. A conpound
acBordl ng t ds hyfjogsper ak¥lsl ains 1, 3, 4 or 5, wherein
thRgcorrpoundso@ @r compound accordi ng to formula (Ia)
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cl ai ms.¢© onmwm@ehﬁé Lot éw@t@gbmd&ﬁyawdéwdt%@bon radical
25 pr ecedi mjxfgl ﬁ':tinﬁfli td @€arbifatéfs fwheelin @hdhecarbdd atbm éan be optionally

phar maceut onprising a
phar mac o gﬁli g%@ %‘%%P’gytar rier and, as active
" ndredi leﬁthomacxca/veqelfp@dtﬁiomﬂle 108D PEBhGOYE nephgiybacetapbiby,

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

Het is amonocyclic heterocycle selected from the group of N-phenoxypiperidinyl,
furanyl, thienyl, pyridinyl, pyrimidiny] ; or a bicyclic heterocycle selected from
the group of benzothienyl, 2,3-dihydrobenzo[1,4]dioxinyl or benzo[1,3]- -
dioxolyl; each monocyclic and bicyclic heterocycle may optionally be

35 substituted on a carbon atom with 1, 2 or 3 alkyl substituents ; and



any one of clainms 1 to 6. 10. Use of a conpound
according to any one of clains 1 to 6 or a conposition

wQ@20080twe4i ng to claim9 for the manufacture OPCHEP2005/050267
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medi canment for the treatnent of nycobacteri al

di seases. 11. A process for pigparing a conpound
according to claiml, characterized by a) reacting an
interrredi ate of formula (Il1-a) and (11-b) with

ol B8 SRt ielbe e i BE potE) §ﬂlc%g’)°%f°(%§% brom.

(Rl)\&R6a(R')p RS ONRa p OHHNR HQ(=OH3 R3 N
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18 cxiba o formpa o) g phore Ko 15?50%611 el A7, B iy or
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is hydrogen.

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

7. A compound which is degraded in vivo to yield a compound according to any one of
the preceding claims.

8. A compound according to any one of the preceding claims for use as a medicine.

9. A pharmaceutical composition comprising a pharmaceutically acceptable carrier and,
as active ingredient, a therapeutically effective amount of a compound as defined in
any one of claims 1 to 6.

10. Use of a compound according to any one of claims 1 to 6 or a composition
according to claim 9 for the manufacture of a medicament for the treatment of
mycobacterial diseases.

11. A process for preparing a compound according to claim 1, characterized by
a) reacting an intermediate of formula (II-a) and (IT-b) with paraformaldehyde in a
suitable solvent



I 3 NR3f22 R2 (Ill-a) (la-2) (R5)r (Rr s/ ~o

(R)PROHNO (R)p R/ ON RB' RBNR8E NR8 R7
WORZ00507d924 b) (1 b-2) with Rto R8, p and r as deC¢T/RBRI0$/650267

claiml1 and WL representing a suitable |eaving group;

or, if desired, converting cogpounds of fornula (Ia)

or (Ib) into each other following 5 art-known

transformations, and further, if desired, converting

the conpounds of formula (la) or (lIb), into a RS

t herapeutical |y dpive non-toxic acid addition salt /by

treatnent with ?Faci d, or into a therapeuticall

active non-togi ¢Nbase addition salt by treatne wijt h

a ba§e, sely, converting the @gj d adcdst | .
sal RY%ormi ha ffegs baseidpoyr eat rren‘& Wit R
al kal i\ ' the _base additj on kS

free af cedtnent with acid, and, ,

pr epar ofhermically isoneric forms, quhteRhary

am nes, tautoneric fornms or N--oxide forns thereof.

(il-a) (la-1)
(R

HC(=0)H R

(11-b) (Ib-1)
with R' to R®, p and r as defined in claim 1;
b) reacting an intermediate of formula (III-a) and (III-b) with a suitable base in a
suitable solvent,
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(11-b) (b-2)
with R"to R®, p and r as defined in claim 1 and W, representing a suitable leaving
group;
or, if desired, converting compounds of formula (Ia) or (Ib) into each other following
art-known transformations, and further, if desired, converting the compounds of

formula (Ia) or (Ib), into a therapeutically active non-toxic acid addition salt by
treatment with an acid, or into a therapeutically active non-toxic base addition salt by
treatment with a base, or conversely, converting the acid addition salt form into the free
base by treatment with alkali, or converting the base addition salt into the free acid by
treatment with acid; and, if desired, preparing stereochemically isomeric forms,
quaternary amines, tautomeric forms or N-oxide forms thereof.



