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substituted quinoline derivatives useful for the
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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.

o

avium, M. smegmatis and M. marinum.
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The present invention relates to novel substituted '
qui nol i ne derivatives according to Forrmula (la) and

I-b). (RP R7 R6 _R3. X N | Gi2)q RS-N
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'R 4 the pharnaceutically acceptable acid or base

¢ e gt Aehon ORIeE o kA3 AL il ke S acoording o
tﬁ@“@&ﬁ flahadiEbY orns 15 thereof and the N-oxide forns
thereof, wherein : Rl is hydrogen, hal o, hal oal kyl,
cyano, hydroxy, fxy Het, @l kyl, alkyloxy, alkylthio,
al kyl oxyal kyl, alk f { hi oal kyl g6 Ar-al kyl or di (Ar)alkyl
; p is an integer e o 2 or 3;

OH N" R (1a)

(1b)

(CH2)q

. 5.~N
R \R4

the pharmaceutically acceptable acid or base addition salts thereof, the quaternary

amines thereof, the stereochemically isomeric forms thereof, the tautomeric forms

thereof and the N-oxide forms thereof, wherein :

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

p is an integer equal to 1, 2 or 3;
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radi cal of fornula U wherein Zis CH2, CH R10, 0, S,
N-R10 and t is an integer equal to 1 or 2 and the
dotted line represents an opt4-onal bond;
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2-pyrroli HYAr,aéa]cgﬂ)AH ay! . pyLLdl Y kwhekefll 222, SHOKI°, 0, s,
pyrazol i di
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pygzi m di nyI %'Mh@lzﬁetto&'ffé?hlﬁw mor phol i nyl and
thlonnrpholln each sald rin optionally being
s@bst it ut ed‘s\ﬂﬂnﬁeﬁﬂ 1012810 15 %népg%p kyl, hydroxy,
alXyl oxy, annrdﬂectbnmlorcm di al kyl am no, al kyl thi o,

da]]g@ Lyl ; ( Rll
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pyrrolinyl, pyrrolyl, imidazolidinyl, pyrazolidinyl, 2-imidazolinyl, 2-

pyrazolinyl, imidazolyl, pyrazolyl, triazolyl, piperidinyl, pyridinyl,

" piperazinyl, imidazolidinyl, pyridazinyl, pyrimidinyl, pyrazinyl, =
triazinyl, morpholinyl and thiomorpholinyl, each of said rings optionally
being substituted with alkyl, halo, haloalkyl, hydroxy, alkyloxy, amino,
mono- or dialkylamino, alkylthio, alkyloxyalkyl, alkylthioalkyl and
pyrimidinyl;

R"),
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R is hydrogen or a radical of formula wherein s is an integer
equal to zero, 1, 2, 3 or 4; r is an integer equal to 1, 2, 3,4 or 5 ; and RY
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;

R’ is hydrogen, alkyl, Ar or Het ;
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may be taken together to formtogether with the phenyl
ring to which they are attached a naphthyl; 30 R is
hydrogen, al kyl, Ar or Het ;-5AD 2005/ 070430
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wher e' Barbillo GA? rﬁf‘{}&ﬁﬁﬁd% Q g&%gtﬂ o Bmﬂpf(dd%kéé hydrocarbon,radical

subst i yl'oxy or “oxo
i s a hbayingfeem 14e6 s%rb@uatp%nw ereinsach garton ainseeap be optionally

napht hsdbstitatéemmhiah:yhydm)t}eﬂﬂcﬁhxgdbmpht hyl, each

oRLi on

onixh, e oA} thoteBrol D el B, ﬁg&%ylfrorr?ﬁ'ﬁy’
gr oup W&D@R kthylieach optigpaly,substitited withih;, 287 3 syhstituenss, eac
di al kyklﬁmhtﬁéht nﬁieheddenttyedemaﬂeﬂ Yﬂom thé toups§hydroxy, halo, cyano,

hal oal b |
al kyl cg‘}" i;] ‘gﬁ% gﬁ%‘%‘]&%‘}ﬁ% Q‘W‘Cﬁﬁ?ﬁﬁ)ﬂ aﬂg/hg‘y, haloalkyloxy,
or di aFaf@? glorpholmyl and
heteroﬁlﬁﬁé-&:riiﬁillt}&té@do&aﬂ@ﬁylt ;he group of

Nepfrengxy rﬁé)ﬂ%?ﬂéhq h@?él‘dcyﬂggel%udr 28 e (%{ﬁ) FR- W iperidinyl,

i mdazol oxazol
t hi az oPXITO yl, pge%qlwlal Fidagplyl, tﬂl%}ﬂothwyl Azl #Fyraz yl, thiazolyl,
ﬁy[ Ie :noﬁbmidzolypﬁﬁa&&yl] yhridifigl, pytimidagl, pylazinglrand pyHdazityl;ioe a
B A A B Sl
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g enzo XE??irMBazom,r&hmmyll tfyénmbmalgt, ber@oiarblyl, benmsotluazolyl,
ben, SRR by SO
each m@U ciﬂ]qhex emhdp@nqcxclwepé pPisy gl @mcle may optxonally
Opt i oNBé ubstituted 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.
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selected fromthe group of fluoro, chloro, brono and
iodo and 30 hal oal kyl is a straight or branched

sat urat ed hydrocarbon radi cakb-having from1 to 6
carbon atons or a cyclic saturated hydrocarbon radical
having from3 to 6 carbon atonRiyh¥rein one or nore
carbon atons are substituted wth|doB or nore

hal o-atons. WO 2005/ 070430 PCT/ERg005/ 050271 -6 R3 X-
OH (Ci 2)g Rs-N provided that |V\21en R7 i s hydrogen
then the R4 radical may also e—placed in position 3
Ofprdvided st Wbn Réisfh}yﬂ@gen-rth@l ®eNPOURls aceical Mgy 41 be placed
For nul a (Iz%éheangnginb. are interrelated in that e.g. a
51%%%61861’?00 EBM nf; % Formul a (Ib), with RO equal to
oxXx0 is the tautoneric equivalent of a conpound

aqhe bsthp@nliPadcerdimal 18 Formsla fh) dad @) SQukbrréled Y. a
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¢ PG a5yt fo Formute Ty wBLR; siral 1300 5 the aomeps ey
orof & cempived accerdingitodivrmily dlapwith BO rquah tdi hydroxti gkdtergndlr om

1 duforferizAf bon atons ; or is a cyclic saturated

hydr ocar bon radi cal having from3 to 6 carbon atons ;

or is a a cyclic saturated hydrocarbon radical having

f DIFRAJLED RESCRIBEHONMt ons attached to a straight or
branched 15 saturated hydrocarbon radical having from

1.t car bgn ons .. wherei,n each ,carbon tam n be
o3t fhs ey o o/ 2his pRtisaddly P Tis F STaIRly 4T BRgeneR sRUER) or
ohydrofarbdnondicthyhaviag fipin § ®© martieplatomst;toy fis aeyclic saturated
G il X om0 s

S PR DGR Jeting B L & Sion Alrs A0t E T 2 SgeHg or branched
c aathrated iy drosarborctadinal, haming Hispim 1 tot Ghgairbon af@ndy whedrein each carbon
P@RnY ban Ha@PHbnall$ sBRtiYddRM IRl RYAbRE alkytRy of Bxd.he

fra rk _of .this applicatiqgn, i's a honocycl e
sé’l‘%eﬁ’%a’ e A5 eyl PBY]er Gyclo ﬁ%‘%r‘/‘fh,yfnapht hyl ,

achupallyiahy groupet pathgil grogpénichmpassesahéstaight audranched chain

S UhGtatddhy 8 citbdr rallicalé having from 1 to 6 carbon atoms such as, methyl, ethyl,

butyl, pentyl, hexyl, 2-methylbutyl and the like.

In the framework of this application, 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. Preferably, Ar is naphthyl or phenyl, each optionally
substituted with 1 or 2 substituents selected from halo or alkyl, preferably halo.

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, triazolyl, pyridinyl, pyrimidinyl, pyrazinyl
and pyridazinyl; or a bicyclic heterocycle selected from the group of quinolinyl,
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sel ected fromthe group of hydroxy, 25 halo, cyano,
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al kyl oxy, hal oal kyl oxy, carboxyl, al kyl oxycarbonyl,

am nocar bonyl , norpholinyl and nono- or

di al kyl am nocar bonyl. Preferably, Ar is naphthyl or

phenyl, each optionally substituted with 1 or 2
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roﬂetﬂefey me agdipdgiapd halpgllyl ds 2 stpght
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dﬁox 12#1&&?@%3’6%%@3%%&15]‘\5 e,% %r &Qc&l‘f)ortlﬁln%are
y’ qur y Malo ig {o%ﬂw)ro or chloro
15 baﬁap{eierailyjlhmo@lkyhsuiﬂiﬂmﬂﬂl i soqui nol i nyl,
1, 2, 3, 4-t et rahydroi soqui nol i nyl benzofuranyl. 10 In
the framework of this appllcatlon halo is a
sUp theiframenorksef] this applicatignthe mmg}uaﬁmn&ﬁf the gogpponds of formula
c iy bogIb)is aumbaatiasifollewsand hal oal kyl is a straight or
branched saturated hydroca5b9n3rad|cal having from 1
to 6 carbon atons or a cygiiy eatf at ed hydr ocar bon
radi cal having from3 to @
or nore carbonatons are 7steE{™MNUted vvith one or nore
hal o-atons. Preferably, hal® i's bronpo, fluoro or
20 Chloro 15 and preferably, haloal kyl is
trifluoromethyl. In the framework of this application,
t he qui r;,ol [ ne ring of the conpounds of formula (Ia)
or (Ib)R ffunbered as follows: 6 532 \ \ | 7 9 N
1 20 OH
(CH2)q

RrS—N
The R radical may be placed on any available position of the quinoline

moiety.

25  Whenever used hereinafter, the term "compounds of formula (Ia) or (Ib)" is meant to
also include their N-oxide forms, their salts, their quaternary amines, their tautomeric
forms and their stereochemically isomeric forms. Of special interest are those
compounds of formula (Ia) or (Ib) which are stereochemically pure.

30  An interesting embodiment of the present invention relates to those compounds of
formula (Ta) or (Ib), the pharmaceutically acceptable acid or base addition salts thereof,
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formula (la) or (Ib)" is meant to also include their
N-oxide forns, their salts, their quaternary am nes,
their tautoneric forns and t®eir stereochemcally
isoneric forms. OF special interest are those

C QI Et Rerfically kSR Mnea th&@ofg {HRtaubbthéitt 4 thereof and the N-
ster e?cheﬁ cal I I nteresting enbodi nent of

¢ [9&1dg Jrms ‘}éllféef“bn reI at es to those conpounds of
f®nmula (1a} hymogdnb;nalo tuaba}knh ucmodmdmal Ax; Het alip, alkytoxy,

acid or ba A, hikpr 1 Sality RS 1, AVRNSPOPdiEN MM ;
PCT/ EP2005/ 0 0271 ﬁe?t eg eochem calI'y isoneric
fé’rrrs there‘éf’n“l“}gﬁr?"é‘ﬂ PE>f orns thereof and the N

oR’de f or nsis hidroganf alkylh bydzoxy; Biio;i alkyhoxyroptemally lsabistituted with

hal oal kyl, cyano, hydroxy, Ar, Het, alkyl, alkyloxy, ,(CHz}
al kyl t hi o, al kyl oxyal kyl, al kyl thi oal kyl, Ar-al ky%—oN ra

di (Ar)al kyl amm@oﬂnbﬁo @&Qaﬂ@ﬁ&ﬁfno%ﬂd?ddldapoﬂfonﬁﬂﬂr
- hydroge l k&' %C&ﬁl T r’lg ﬁRlal k(Ytl aﬁ/m%%glle(ﬁglltoi/orZ

substi t ut ed or nono
di (al kyl) amnddheﬂottad tipeitepresents arf qptignal bomh eﬂtedquékylgxy

CHZz CH 5%1?1 ﬁuoSmohb ?1@1 AB)aninSwhdteih mk@gl?ay tioahlly &

or an NUS IO

al kyl oxya ﬂk; PO TR R B ARy B sted
wherein al k lospor Aneit Het o somhekiaylior atoai@lpmlmhéletor

or two substituents each dep€&it éntly be sel ected
from al kyl oxy or Ar or Hé"%[ﬂ' mogphol i nyl or

2- oxopyr r ol 4 shitieyll of fédetulaor ~wuexz1mz isachlg €H-RY, O, S, N-
formul a U wper,
- Bis %Zntb%er%lto%l?;;] gnd ﬁne dottedin ?%Qesentg an

is anlnteger g 2; 6 dotted
represents emiond bgpdii onal bond; R3 is al kyl, Ar,

AR*al kyl , Hetlkgl, AlfeAr-alkilyHet or Het-alkyl;

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

X is a direct bond;

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, 2H-pyrrolyl, 2-pyrrolinyl, 3-
pyrrolinyl, pyrrolyl, imidazolidinyl, pyrazolidinyl, 2-imidazolinyl, 2-
pyrazolinyl, imidazolyl, pyrazolyl, triazolyl, piperidinyl, pyridinyl,
piperazinyl, imidazolidinyl, pyridazinyl, pyrimidinyl, pyrazinyl,
triazinyl, morpholinyl and thiomorpholinyl, each of said rings optionally
being substituted with alkyl, halo, haloalkyl, hydroxy, alkyloxy, amino,
mono- or dialkylamino, alkylthio, alkyloxyalkyl, alkylthioalkyl and

pyrimidinyl ;
/(R1 1 )r
| =
(C{‘h)s
R® is a radical of formula wherein s is an integer equal to zero,

1,2,3 or 4; r is an integer equal to 1,2, 3,4 or 5 ; and R"' is hydrogen,



g is an integer equal to zero, 1, 2, 3 or 4; Xis a
direct bond; R4 and R5 each independently are

whyasogas) al kyl or benzyl; or 20 R4 and R5 t opet/BB1005/050271
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and including the Nto which they are attached nay
forma radical selected fromthe group of
pyrrolidinyl, 2Hpyrrolyl, 2<%yrrolinyl, 3-
pyrrolinyl, pyrrolyl, imdazolidinyl, pyrazolidinyl,

t2 i m dlazlol ln“aYd halaalkﬁyﬁ y' RY'alky‘l '5!1@%3@' Adkylthmfwlakydlkyl
riazoly erazi
i m dazol i d.aﬁfﬁﬁ‘%“‘&gﬁ W‘F’fﬁl gﬁ& 1%” Wﬁcals may
25 tri azi nybe takenrtogettier Mlbﬂmmeﬁlm mﬂ!)thpmbényhyhgtoefdum ey are
sai d rings Mﬁegquabmhylbel ng substituted with al kyl,

hal oal k X kyl oxy, am no, nono- or
d%al kyl am n‘éhy‘%f’ %k)’l X’%’iad{?}l >oxyal kyl , al kyl t hi oal kyl
a®d pyri mldhygtbge;no@ﬂkyl )r (g2)s R6 is a radical of
f gpmul a thggk@ & is an integer equal to zero, 30 1,

2, 3 0ry4; IS an I nteger ) 1, 2, 3, 4 0or 5 ;
akdandR’ i s 1 m%mmvn%m%%a SPCT/ EP2005/ 050271
- R'hal 0, haik hgdrisgdn, alkylgamingcaronyl, addogior dgalkyl)amingcarbonyl, Ar,
al kyl thio, ﬁégkﬁkﬁ)éﬁﬂu’ﬁﬂédm brfeYdr b PRt lﬁﬂ(gl sdﬁéﬂt@tlﬂ,tg%lith @he or

di (Ar)al kyl |na R11 radi cal
t aken togettﬂ‘@r tge"f’G(r:ﬂtoget her with the phenyl ring
t alkyhi &ha stiaipiit arheanchéd saahsted hydnagattion yadicabhd¥ing fsom 1 to 6

hydr 0g9eRpoPdilil - o a g%yél%turat %?d}oéarﬁ&gfaﬁﬁﬁlrhcl%g l"ﬁloﬁly 410 6
B

: R9|soxo or formth
- OWCH- figet w@nfsomaﬁs wsa 58l Raving from 3 to 6

MDNO- Otarbibr( #tbiay bijhédo@atrhightdr braﬁbhed smratm hydedchupbn radical

subst i $ﬁ_3\4]t a&ﬁ%’
Wi th ohe l%g\r%b%a% %if;ema%aéﬁ/ Is a s%éﬂal g ttmnally
or braﬁ&ﬁ%}tega’f‘ﬁ‘rlﬁ‘i‘bayﬁ?’ébﬁ PR P cal having from

1 Ar0 6is atiiuencle bekited; front theraupayf phényl, smphlh)a,t azenaphthyl,

R Y

£ om 3subgtigenisndeapnishatelssied Momibn gePup of By kP hgJpr cgo,

br anc hafiros &rhinb Ahextd- oy diatkgaminy) atksl)] haladlkyl, alkyloxy, haloalkyloxy,
carboxyl, alkyloxycarbonyl, alkylcarbonyl, aminocarbonyl, Hbrpholinyl and
mono- or dialkylaminocarbonyl ;

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



having from1l to 6 carbon atons ; wherein each carbon
atom can be optionally substituted with hal o,

whyasors3o al kyl oxy or oxo ; Ar is a honocycl e Bel/ER1068§050271
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fromthe group of phenyl, naphthyl, acenaphthyl,

t et rahydronapht hyl , each optionally substituted with
1, 2 or 3 substituents, each-1020 substituent

i ndependently selected fromthe group of hydroxy,

hal o, cyano nitro, amno, nono- or dialkylam no

Py%fers]?(lh ggl(}ﬁiéf h,?i;’p ﬁ%&d@ﬁ@p’%l ky%b ﬁﬁyb 8&(9’ OXY, aka'lthlo
Niality yﬁlk)dﬂnbalkybnh-alkyl otidigARslkeli nocar bonyl - Het

is a nonocyclic heterocycl e selected fromthe group of

N-phenoxy [¢.di ayl rr.ol yl, r azo
gt e A T
t hinaazhyhly)genthexshf sihgdwopsed., triazolyl, pyrl di nyl ,
pyri m di nyl, pyr azi nyl and pyri dazi nyI or a bi cyclic
het er ocycl| s ted of quinolinyl,
qdrsfembly; %§F° OEWHB‘ggoPﬂhyﬁlp%%m m dazol yl ,

benzoxazolyl ben2|soxazolyl benzot hi azol ylI ,

b ' | LADKS i hg,glt& gt hienyl, 2,3 30
d%o %?g?%ﬁhg?ogl n%eﬁag(? benzo[ 1, 3] di oxol yI ;
each nonocyclic and bicyclic heterocycle may
O[Piréferablly| thie heestidnatlates toocdmpoundsofl Fomulafdarandi(Tbh whereid :
Ot 3 substlkth#;&gé ﬁ:g&:ﬁ)dAfrrﬁ 408, MRS ; hal o,

hydroxy, ; halo I's a substifuent
sd ect ed fr’él‘ﬂ’%eﬁ?%’ﬂ hted f 20t %oro, chloro, bromo and

i ®fo and hiahedibgen; alkgl; hydroxyg atkigtoxp optionally kubstituted with amino

saturat ed hydrocarbon radical having from1 Astid
carbon atons or a cycl iC saturat ed hydrocar dlzal
having fromgdnérd &b dRAKPIIAS BFF radiblestTormune Jor Wode

carbon at ong are u one, or
hal o- at ons. ¥ ;}Slt?o‘;}géﬁ ergEgg% a5 3% Ftcger gual to L or 2
Pr ef erabl vy, arﬁther dotted dine tppresertinanoptiond] band wikylaxyalladexy;

, al kyl, ﬁk*ﬂﬂl&ﬂbno%k hl‘(ilk}tl)aﬂnno ArKHbtF Y 2hdivdl of formula
aI kyl t hi oal k dl(Ar)aI kyl. 5 Preferably,

when R6 is q%.e.mt 2N hydrogen then R7 is hydrogen and

when R7 is other\_t/ha gﬁ?ﬁét RG] alr . "
Preferably, R6 is ot h&&%é R Bt §I§j}‘R it integer

¥ogen &
hydr ogen.  eayaHpdfas2agidythe Weflim%fql?&se’t%%ﬂ‘iﬂ?a?‘l@@%
arrd R6 i s higdngpen, AfRalkflerdfety, the invention relates

t g, conmpound 9&0”5?1( 1b) wherein : R is
hyqdrogen h%lagfmtg MI%Qrékyl and al kyl oxy ;

p Xs an i ntEgsiregdordoreHs 2 or 3:
R*andR’ 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 ;



15 R2 is hydrogen; al kyl; hydroxy; al kyloxy optionally
substituted with amno (CHA N Z or nono or

waleqoabkoadd am no or a radical of fornmula " --J WeET/EPI0Z050271
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is CH2, CHR10, 0, S, NRIO and t is an integer equa
to 1 or 2 and the dotted |line represents an optiona
bond; al kyl oxyal kyl oxy; al kylllt hi o; nono or
dl(alkyl)anlno Ar; Het or a radical of formula (CHk
Z 20 wherein Zis CH2, CHRI0, 0, S, ®"YRI0 ; t is an
integer equal to 1 or 2; and the dottgd |ine
represents an optional bond; R3 i kyl, Ar,

Ar-al kyl or Het ; g is an integer kqu | to zero, 1, 2,
or 3 Xis adirect bond or CH2; 2 4 and R5 each

i ndependent |y are hydrogen, alkyl genzyl or R4 and

R5 ¢t oget her, i ncl udi Nt O th th

6ached mi ﬁ?’%?gﬁné’rlaéﬂﬁ%%\f’p%rn\ﬂect ed fromithe Sanmteff]er
of pyrroli onqngllzero., b 2 3 00 By is an integebiqunl to 1p2, p3ef4|0§5 n%dR
tplhper azi EY:hydﬂigEﬁlllaIéYbn :«ﬂE’l;QﬁQJNb Qibﬁnaﬁ]l? rgdlcals maybetaken

i onor phol i n i,on S ed. W
and pyrim &P%%W &%ﬁ g’f’b%ﬁ% pé &gﬁ!ﬁ%@ﬂ%ﬁ attached
11 (RL 1) ra Rphthyl; preferayeR’ s hﬁdromw opalkylr nul a

wherein s |,§a@ﬁ,tégg,t§?ﬁrt01equal zero, 1, 2, 3 or 4; r
is,an inte eFldeIgual 1, 2, 3, 4or5; and R' is
2R 5IA|{yI

hydr ogen, or two vicinal R' radicals
be takenhydrogeatdneﬂtyt,o formtogether with the
plkenyl ri ngS(,Qow;}l ch they are attached 5 a naphthyl;

" R o umeetes P ek AR A Re s
hytuqybgsra straight mblraqchemtur@ed)bocdmcathon teliBhawing from 1 to 6
t oget hefrddtdmd Nér i @%&@'samﬂéﬁ béﬂ #aical Havidg from 3 to 6
ﬁ;\r”alngga}rm %Liancrgse g a cyc ic sgttu:% ed car on taﬁlcalalgalw%%lﬁom 3t06
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 ;

Het is a monocyclic heterocycle selected from the group of N-phenoxypiperidinyl,
pyrrolyl, pyrazolyl, imidazolyl, furanyl, thienyl, oxazolyl, isoxazolyl, thiazolyl,
isothiazolyl, triazolyl, pyridinyl, pyrimidinyl, pyrazinyl and pyridazinyl; or a
bicyclic heterocycle selected from the group of quinolinyl, isoquinolinyl,
1,2,3,4-tetrahydroisoquinolinyl, quinoxalinyl, indolyl, indazolyl,
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; and

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




carbon atons ; or is a cyclic saturated hydrocarbon
radi cal having from3 to 6 <carbon atons ; or is a a
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6 carbon atons attached to a straight or branched
saturated hydrocarbon radical 15 having from1l to 6
carbon atons ; wherein each dafbon atom can be
optionally substituted with halo or hydroxy ; Ar is a

hegpsony o%n&eicé‘&hﬁ 1d &G mﬁmw(wan@trb B%Lblynanm}mgen,
< alor. “&?%anw M’é‘“ o ety E Eincho, eyt or et

s l]Elvett inbredin paitindenR i bydrbgens bile ot Het. Mastrprefeeabdy, & i fis talo, in

I_@Lx‘?icul abkyl, cyano, 20 al kyloxy and morpholinyl ;
IS a rmnocycl ic heterocycle selected fromthe

group of N-phenoxypi peridinyl, pyrrolyl, pyrazolyl,
i Prefeabllyyp is equel anl,l , t hi enyl, oxazol yl, i soxazol yl,
t hi azol yl isothiazolyl triazolyl, pyridinyl

pyrimdin razin and pyrlda2|n bIC

P frashably X s sidrages vy ShyioRbopin %{b i 3ith Ao o homo
i soquinolinyl, 25 1,2,3,4-tet K qu|noI|nyI

qui noxal i nyl, indolyl, indazo nzi m dazol 0
bendtﬁadbszlbmoorkaern@pd@imukal ben hl\alz@ﬁ?lyIZlSC z,CH-R O,

b@NRLROLIM i @h Wieger &fAPO11Wr 2l theRRRED Y 18piébentsdan dptional

- di hydr obenzo[ 1, 4] di oxi nyl or benzo[1, 3] di oxol(p:i-lz)‘,
each nonocycl i c and bicyclic heterocycle m:%—

o élﬂﬁﬁ tyt t\h_i 2
{écgqx?dbs%élrfigg@ (}é%tg%o?rqé%h%w%%namup of hal o
R aPkSNRy ; taren iniceer 9350 sepdiand
S eine @dpﬁieﬂtf mﬂﬁmﬁalgroﬁm PMofe prefembly, RE islalkytoxgnHethAn mkyl mono
WO 2005/ 070430 PCT/ EP2005/ 05Q271(CHA2 For conpounds
according to either Fornmul a:%—a d (Ib), preferably

Rbr tifalkylitnes  radica bbforrala y Iwhoreirs ksyCHx CH-R™,
MRy Ronr ef &F ﬁggéf eqitil tc} P opﬁ' l%‘ihﬂed @# in8lor H‘S{m or

Even nore I n particu f9€en, o or
Most preferabl y R’ | s hal Q}L ‘Qartl cular brono. 5
P

nef £r %b}leyemB% ¢H,, CH-R", O, N-

r
b ey 83& kD A0 e

radi cal of formJIaU ?‘{ Zis CH2, CH-Rto 0, 10
S,..NR10 .and t is_an ¢ntyeg

ddlet aee fformila s an opte H Zt’gc}q éHg{l&’l?)th'ﬁﬁandtis

10r2

Preferably, R is naphthyl, phenyl or Het, each optionally substituted with 1 or 2
substituents, that substituent preferably being a halo or haloalkyl, most preferably being
a halo. More preferably, R? is naphthyl, phenyl, 3,5-dihalophenyl, 1,6-dihalophenyl,
thienyl, furanyl, benzofuranyl, pyridyl. Most preferably, R? is optionally substituted
phenyl, e.g. 3,5-dihalophenyl, or naphthyl.

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

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



(CHA N Z bond; nono or di(al kyl)amno; Ar; Het or a
radical of fornmula U wherein Z is CH2, CH R10, 0, S,

wWORMEOD7043¢ i s an integer equal to 1 or 2; and P&EEP2005/050271
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preferably, R2 is al kyl oxy, Het, Ar, alkyl, nono (CH2
or di(al kyl)am no, a radical-18f forrmula v wherein Z is
CH2, CHR10, O, 15 NR1O ; t is an integer equal to 1

?réfmﬁ_& IR i’ &Egﬁ&l alha gnr%hﬂ;g%ugttﬁe ﬁgb ?%ﬁ gh@wfargg?ed form a
G Splopiqdans i Bearbrel SrICREOIYl Tiagely e insd, RipE nd
i miiegenphelinyd loptionally subsfitutelityeth alkydf haig balpalkyt2hydsoxy, alkyloxy,

Y, Jm,@ﬁs - hesal
A AR A %ng B R led YAOAIGS
i ore %a‘ayswn@@dw@*@? |0 i s naphthyl, phenyl or
Het, each optionally substituted with 1 or 2
substituents, that substituent prefergdly being a halo
or hal oal kyl, nost preferably being # halo. Mre
preferably, R3 is naphthyl, phenyl % 5- di hal ophenyl ,
1, 6-di hal ophenyl, thienyl, furan enzof uranyl ,
pyridyl. Mst preferably, R3 is optw«®hally substituted
25 phenyl e.g. 3,5- dihalophenyl 0 aphthyl

Pr ef er S e u

% 3#‘9’5 fe{O"Hﬂéf erabl y, “ﬁ&m%%ls%mteger
eaqdml mqmcpémdénmeiera@bezerwmlog &rangntegdr leqpal tayber2, preferably 1
pr; 1 loP h Y hikyIM\dre preferably,
prag(?gr gg%dmng\}? ihl\l(.qo 6%5/ 07 43}% CT/ EP2005/ 058271 %R
-13 Preferably R4 an 5 together and including the N
to which they areaftached forma radical selected
fromthe group o dazolyl, triazolyl, piperidinyl,
pi perazinyl and nmor phol i nyl, optionally
substituted wt h a {I hal o, hal oal kyl, hydroxy,
al kyI oxy, aI k Iﬁ‘r’{dy al kyl oxyal kyl qr aI kyl t hi oal kyI
pried eadich) ed wiMest arefgrably.Rods benzykaspbenyh
Sle&EﬂabllytrQﬂl mm" iEtyaygerr ethyl. (R11 )r

Preferably, R’ is hydrogen, alkyl or Ar. More preferably hydrogen or Ar, in particular
hydrogen or phenyl. Most preferably R’ is hydrogen.

For compounds according to Formula (Ib) only, preferably, R® is alkyl or hydrogen,
preferably hydrogen, and R’ is oxygen.

Preferably, R is hydrogen, alkyl, hydroxyl, alkyl substituted with one or two Het,
alkyl substituted with one or two Ar, Het-C(=0)-. Most preferably R is hydroxyl,
Het, alkyl substituted with one Het, alky] substituted with one Ar.

Preferably the compounds of the present invention are compounds according to
Formula (Ia), the pharmaceutically acceptable acid or base addition salts thereof, the
quaternary amines thereof, the stereochemically isomeric forms thereof, the tautomeric
forms thereof and the N-oxide forms thereof.

Preferably X is a direct bond.



(Q2)s Preferably, R6 is hydrogen or a radical of
formula wherein s is an integer equal to zero, 1 or

wWQ@2200p0af4er ably zero or 1; r is an integer equabCt/BPDOD050271
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2, preferably 1; and RL 1 is hydrogen, halo, or

al kyl, preferably hydrogen or al kyl. More preferably,
R6 (R11)r (C(H2)s 10 is a flddical of formula ' .
Most preferably, R6 is benzyl or phenyl. Preferably r
is 1 and R11 is hydrogen. Preferably, R7 is hydrogen,

al k r . re preferably hydrogen or Ar, in
pgf%/fl?réﬁp'ﬁsq%}grogen or phenyl. Mst preferably R is
hydrogen 15 For conpounds according to Fornmula (Ib)

e SR 45 cofbol s B se om0 UBrtingloToF@RI) or

hW’d’é@Wab‘XI‘f‘}F& PP el picopiatia et of hiss dOqiioh el hereot

Olthd quateriaty amin6s thbﬂeyf tlestesdochemieallyvisdniericfernss théreaf, the |

H(%%z'mfl:ﬁsubst It ut e 8 Ig?;éﬁe foths qu%c?%m{élt ed ogen halo,
ﬂ‘y oprlkylox%m tlﬁ ds hyspasn n%}EYIB’FY ¢ E'F’Q nts nap
| rph&[yﬂ oothieayk eavhopticnailyp suhstmltedlmgx It or 2 dabstivudnss seleafed from the

t t ahl g4

s o B aEN bR B0 ERIG3, R SRIKE Gbh BARRnAMy ok
sthaﬁr@smmﬂeépﬂé‘f @g&é?seéher andracigiag theN to which they are atiached
t dordnoaEadical delected fiohethe pfoup bflintitkeroly, Clviazﬂlyl fmpemﬂmyl piperazinyl

B e o o8 g o

CH2 An i nteresting group of conpounds are those
Rre3tigggrdiup of dompbaidsatesth¢de@pmpounds a¢dording to Formula

<ﬁ& £ 8), M ferdbly b)) e IBR Y BhephbR LIPS Faddfilf] sats
Hagreass the gpateraary amines diereok the stereeshemically ispmeriq loupghereof, the
t heutbraeticcions herbof 4 thd Woridé famne thebedf, Wiexdinl R fsdiyd®gen, halo,

%ﬁeinet' M&ﬁﬂﬁg r%féﬁthﬁgﬁgﬁ”nz lpghcp an&foxy Bbtiorainy”
al kylthio, R3 is napht hyI phenyl or thi enﬁ,,@(CHﬁ
s‘éf*ect e o lﬂ%ﬁ%r%‘a%g S o Rl SR Syl g e

l§CHz H-R-, WN-BneP 1415 Bz b s dnieesy © qaé¥o 1 or02 and R"®
hydhﬁty@nﬂﬂkﬂ hydroxgt, alR4] substitited with ehé er twariiet) alloH webstigpted

ect e% M PB‘ %rou&’r@%&ﬁ dazcﬁty A}gizigtl’cekﬁdwal(’f

p| peri di N pPA-peraZ| nyl
formula \_/  wherein Z is CH,, CH-R'®, O, N-R' , t is an integer equal to 1
or 2, wherein R'? is hydrogen, alkyl, hydroxyl, alkyl substituted with one or two Het,
alky] substituted with one or two Ar, Het-C(=0)-; R? is Ar, preferably phenyl or
naphthyl, or Het, preferably thienyl, furanyl, pyridyl, benzofuranyl ,each of said Ar or
Het optionally substituted with 1 or 2 substituents that substituent preferably being a
halo; R* and R® are each alkyl, preferably methyl; R® is hydrogen, phenyl, benzyl or 4-
methylbenzyl; R’ is hydrogen or phenyl; R® is hydrogen; R’ is oxo.

Interesting intermediates of the present invention are intermediates of formula



and thionorpholinyl; R6 is hydrogen, alkyl or halo; r
is equal to |l and R is hydrogen. 15 Al so an
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according to Fornmula (la) or (lIb), preferably (la),
the pharmaceutically acceptable acid or base addition
salts thereof, the quater natlp- am nes t hereof, the
stereochem cally isonmeric fornms thereof, the

t aut omgrhc formR’t hereof and the N-oxi de forms

t her eof rein Rlgps hydrogen, halo, alkyl or Het,

wher ei n qu | erably pyridyl; R2 is alkyl,

al kyR , (CH2h _~-N Z 20 substituted with
mono or [y af kyIN anwpo or a radical of fornmula wherein
Zis , CHR10, 0, NR10, preferably Zis CH2, t is

an {%leger equal to 1 or 2, and RO is hydrogen,
al kyly hydroxyl, alkyl substituted with one or two
H&R' a&kyl I§ ubstituted with one or two Ar,
Het-C(=0O)-, preferably R10 is hydrogen; Ar; Het; a
radi cal of , (CH2h v fornul a V\herean|sCH2 CH-RlO,
0, wheRIOW, trep'résem a isuitabRpdeavirgumbup, such as ir esample haloge.gichloro,
S B Fhen 1, RV R g BT cabove
two Ar, Het-C(=0)-; R3is Ar, preferably phenyl or
n aplhﬁ)haﬂnac@mdi@tacc@tabfe&fcmmh isaltsydre ddfined toydomprise the
r
)Fﬁlér%)éaﬁ g&g’;lﬁoﬁ@&haf&f onssgft @ori%% whlich th€lomy ounds

trtuted w t ar substltuen gﬁ
s @pearding tither Bgrpply(la) o @P)r?geab todorm. Peid a¢id “%R ts can be

e &lbhn&kl oy hmthig&h@b:%b Formrof theydompeinds acdvyding geeithexFarmyla, (1a)
£18) s iy Skl RF Bt bl AU, 9 %???ﬁ‘é??g‘méi”"

ofacldh@ Mgﬁhyqfi?ﬁbé‘?ﬂcl agid, hydsoh fﬂ?@rq‘f@d pulfugis agid, pigicagidand

V‘@hBﬂﬁEﬂ@&ﬁkﬂB&gﬁﬁH AdTdR? £ B AWl dcetic 3615, hyﬂﬁ)xpadaﬁc acid; pRspanoic

g&}k,it%)

i)ééserl\\#t dap Ui ag %ﬁ f&glr)%lﬁ ) %cﬁ}ng\%mg, maleic acid,
xfgmm malic acig, tagagicaeid, citrib 1o misamasHDG #cid, ‘eghapesulfonic
wWheidebdhzeesul8aid RidB-toldeneshl fonit doidacylantic aeid) sabelclic acid, p-

helShABRI%E acid and pamoic acid.

The compounds according to either Formula (Ia) or (Ib) containing acidic protons may
also be converted into their therapeutically active non-toxic base addition salt forms by
treatment with appropriate organic and inorganic bases. Appropriate base salts forms
comprise, for example, the ammonium salts, the alkaline and earth alkaline metal salts,
in particular lithium, sodium, potassium, magnesium and calcium salts, salts with
organic bases, e.g. the benzathine, N-methyl-D-glucamine, hybramine salts, and salts
with amino acids, for example arginine and lysine.

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

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



5 The pharmaceutically acceptable acid addition salts
are defined to conprise the therapeutically active
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according to either Fornula (la) or (Ib) are able to
form Said acid addition salts can be obtai ned by
treating the base form of thd6éeonpounds according to
either Formula (la) 10 or (Ib) with appropriate
aGhifSherédt! ar€ ¥RE R forth St @RI vated Glelifor eXdMpl& hdiies and
héﬂ?ﬂﬁallc acid, in particular hydrochlorlc aci d,
i ¢ acid, sulfuric acid, nitric acid and
phosphoric acid ; organic acids, for exanple acetic

a%@ terRYhASNAG Gt 36 Ligdd hefegm@faea @eﬁn@scthei qudt@fidrly Gmmonium

[ d
S setRd %‘p&n?q‘ifa o0 or P DI A5t epetign beween
t ambhsic hitrogen af,a coimppunsl @fcfomnmmia)m b3 and‘ amrapproauatd quaternizing
eta?é@%ﬁ&ﬂ 4sORJr %xé]n?plé‘%@pu&ﬁﬁf Sitifitutel @lkyhafdd, Arylhalide or

oni ¢ acl mcald sallc
CPRNRRICHY i R e o Withgod leaving
c grqmps: rmlg alag benmir@ch as akyl hnﬂuﬁmncthﬁmsmfoaates alkyl b)

S i
elr ap e ut |dgagp? tt&t{:l t&:e\?/{gi/ong%é t %x P%e%ag::?%%%f a%ﬁnvely

t
saharg?dowwggesy hagagep feounigiagy me P¥a oo,
afigto] tiflugmacetatd aisbaetalp mhe poundrion of sliceadat de ingrodeced using ion

cqQ rah%em sihor exanple, the anmoniumsalts, the
algPr and earth alkaline netal salts, in

particular lithium sodium potassium nagnesium and
c dthe itetmn “Steoshensicdlly 3sometib fororsYasused barsiasiefimesgll possible

{mhb s MhdEhOYdm ugéstmm%nhm mﬂtﬁog %@Jgtnpssseesn d
f
> Sicae othonvies Ronbions! 4 indicatesl. e ATl Sise Bra0aR BF s Upouad
f @bﬁbiesahanﬁ)&me of ulaapdsssﬂilel stdrenchhmoﬂbenemﬁmqfanndo yaid mixtures
ﬁ%ﬂ&dnﬁh%s%% Hakic %'léélﬂaxT BfuchSE MMore in

t
&g 1 0 sa t as use I n the ranemor%
aﬁﬁf‘ﬁc&l&’b StgreogeniGcentsRiipak have theR- a3 §-cop %‘Hf“é‘g’ ﬂfshsewe*ttﬁen
C Giaienhcilia (edally ngniratedtaidicals niagrhavd éthet thy cist or(ttaby- as
P
“’4» ﬂﬁ%@?i%ﬁfﬁ%ﬁé@@%ﬁt el e %%?05%2%% Formula
&la) esdp)reob W’dlya}tl egite1be epbrasrd) within, em@eeg invention.

quaternary am ne" as used herel nbefore defines the

qﬁW@ﬁAf‘m&fﬁ% gorng@% e t ?%Jr;m g react | ond?fkrlown
@bshep confighmtipr argpresenfdha Brolegule vt oA FrRg iR Afsigned (based

( Ioa)Caﬁﬁ-Ix(goIﬂ-Pﬁmg saqueﬁmnmp to the bmtaﬁmlmezil chiyal canter)the

S e . DI Rimh 20 SR ArRL ks Pndcedwing

ms?lnty/\rel @m&or%& ‘b’éﬁ]m [R 681 @fheralmﬁ alaysypgsified % the,reference
gQested @\ RM@ *] indicates centers with the same chirality and [R*,S*] 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
be specified as S-[R*S*]. If “a” and “B” are used : the position of the highest priority
substituent on the asymmetric carbon atom in the ring system having the lowest ring
number, is arbitrarily always in the “a” position of the mean plane determined by the
ring system. The position of the highest priority substituent on the other asymmetric
carbon atom in the ring system relative to the position of the highest priority substituent



groups may al so be used, such as al kyl
trifluoronethanesul fonates, alkyl 10
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quaternary am ne has a positively charged nitrogen.
Phar maceuti cal |l y acceptabl e counterions include
chloro, brono, iodo, trifluofl@acetate and acetate. The
counterion of choice can be introduced using ion

€%k h@}gﬁre'h@@étgﬁ is Aeﬁnomf‘atéd@ﬁm if ?ttlse&?ﬂe bamd :ﬁé’é dithe mean plane
I SOMer.| c ' as_used_herein defi I ossi bl
.éstﬁ%mmd% FrEng FYSEF. OR 8 o rf'plaanga.ﬂ e’éi%f"ﬂé eﬁ&m\eaa

( deterntined bybthe ning syseasess.  Unl ess ot herwi se nenti oned

or indicated, the chem cal desi gnati on of conpounds
denotes the m xture_of all Iﬂgoss tereochem cal |

i Somppunds pbeither Fermule da)and H}er}@ egpqdiate compounds
diimvatistlye baveras leastdne mbganlmreﬁtemfmtﬂw shastie whithooay kead to at

stlg of YL e&{%ﬁﬁ%%@% M&ul ar, stereogenic centers

ave |gurat|on substituents on
b| vaI ent cyclic (parti aI ly) saturated radicals may
haue cempdimts dihedthei Formala (Ta) andb) as @rdpaged fiiathie processes described

'%g eﬁﬁ%ﬁé@ﬂg&ﬁﬁ%ﬁ*ﬁ?%%{? %%Qg%%/@gusfy I nt endeg b gon

Pllewngartymopr;resolytiop pracghyresp I he
F@idemw db@pGé&snﬂamm Faﬁmnaaasm\(m friag bs comviarted inlorhe

St gﬁ&ggr?d}ﬁ dlgs%}gcﬁ{l&lc%glt F&Hﬁ\@% r%gﬁcgl vgﬁl? a Qlﬁ%ieQHerIta'cﬂn Said

are p ese In descr

digsigrromenp salifermere subpAvPRIGbTeRarpled @e’e@al?ehx geloctivegr
ttfrat:ﬁtﬁlal ayasilizdtionasd te efdntibmers @Ry litefated therefrom bg atkalie An

opf t
o alrive 2 n%. gty .*h%&n%oH*ﬁ.céé*’né 2’23%% E?%%be‘aﬂhﬁ'
+ Fprmyyla (1) or (By)jinvolyes Higuigkchromatography ysing,a eliral
r @Eﬂrﬁﬁcaa&&h@m&w isaierid forhs May hlsd béliabica &oﬁﬁhé afrﬁ:spondmg
t . .
c g&x{eestrt gocﬁgﬁl%?l klg&g ﬁc %119%1& tﬁ%&proin]ate sfbgﬂm‘gamﬁ%ﬁa]s provided
| dhob the Teaghipr peeyrsety % r Preferableif aﬁmcémt%ecn%?glearﬁ
S desifell] Aid @intpotindwill Keh;@nﬁa&ﬁibﬁ%y@&[’do@peciﬂi: ritthdds @f pieparation.

e Bl 0 B R S o ey i, g i

priority substituent on the asymetric carbon atomin
t e liduﬁﬂnéﬂé%&m JT a6 dofhpbleis o viEiRt Fornitda 35) of (Tbp &xe.méafit to

ar i tr. h [

R FFmﬂm‘ap@io* [\t 35 BFEiM group s
twenwrtgﬁmab?tpamup yketqrpral ﬁqumﬂnsm t he ot her
asymTetrl c carbon atomin the ring systemrelative to

5RO SUAL el LRGSR e AL e e

att@porhprisg gheserrompaunds of eitheriFormulp {laher ((avhsepions arsevsral

t mﬁrdgeaatoﬁ.ls Qfé&mdiﬁd% EHe%SQa]!Péd N BRide, i pagichaay @ibse Nroxides ,

i f fotLher. Si c(ag an pl ane _

dé”fh&“r‘ﬂﬁ%&’q{% R ReE FRGC lﬁ’lo ounds of either

Formula (la) and (Ib) and sone of the i nternmedi ate

C KR $efifon also comprises derivative compounds (usually called “pro-drugs™) of the
pharmacologically-active compounds according to the invention, which are degraded in

vivo to yield the compounds according to the invention. Pro-drugs are usually (but not
always) of lower potency at the target receptor than the compounds to which they are
degraded. Pro-drugs are particularly useful when the desired compound has chemical



i nvari ably have at | east one stereogenic centers in
their structure which may lead to at |east 2
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of either Formula (la) or (Ib) as prepared in the
processes described 10 bel ow may be synthesized in
the formof racem ¢ m xtures-18f enanti oners which can
be separ ated from one another follow ng art-known

{chIRop G GRHY hiaRe itd AfninlsAARA GIFcQPBONOERcRL For example,
e|t (@ Forrrulu%ll(la or !Flbr)ﬂé,rggglpt)e con erte?el nt o € cross

\Mtltermwcosal eplaiellemcdm it mhy bavieckn uBddsitablyl stast Idmmtﬁlife sEurther
sBissioh on Hp&ﬁgé"ﬁg}‘ {)é/fo%ﬁ@ﬁir @E!anv §.9F ol *Pilahs”, Diug Delivery

ewe“ e 12 ki ok g 20

aI ternati ve manner of separ ating the enantioneric

g£ fo?ﬁ? uﬁg@g : omat 3 Hicl ta@@\‘e coﬁf)ﬂﬁ&s %cc(ok g £ thé {n¥ention

ﬁaeeoun 8‘?"8"%‘&&‘@ liber Hopewa faren Qﬂ;) theoneric
f @hmamﬁcailysyocd@mbthercld/@daaﬁd aiditioh @alsaherestpiha dieregchemicaily
S tls%fn%ﬂg ﬁﬁ'ﬂiﬁ %Ho\f thec‘ﬁm?)fdeﬁc i‘cgfnggaefl{?f SRR foﬁﬁsethereof

starting nateridls, provid e reaction

o CYiPE acacat F9upwhich |1§:%?Fqﬂ§7led % rightad) cliuﬁedal Spehgsterified acid

Stgﬁfup@ﬁﬁ(gfﬁilps bfthe flemiulac COGRY, ebhexermdumﬁ Jalklyl, phenyl, benzyl or

‘agﬁéﬁg eospeci fic nethods of preparation.

gésgﬁiriréeﬁ?g S f’lﬁ; advant ageousl y enpl oy

enantl onerically pure starting nmaterials. The

tautomeric forms of thegyconpounds o?{t her Fornul a

(la) or (Ib) are o 25 conprigp_fose conpounds

meant
of either Forrrul_g I I b) wherdin/fe.g. an enol

|nvo \"

group is conver ééHﬁ to eto gr ket 0- eno

tautomerisn). The N-oxide'fornms of “Tlhe conpounds

according to either Fornmula (la) or (Ib) are neant to

conprise t hose conpounds of either Formula (la) or
IAb%xdmb&d gk lﬁaed@groﬁﬁe\tﬁ k! fordtlila - CONFER”, 3étefdin RY 8 rI]-I

0 | t o .t SOr [ t hose
NG Bllootefiter B AR R QR G bhisb el 277

OX|d|zed The |nvent|on al so conprises derivative

| aéébidlﬁ% toythe tﬁivbﬁﬂm havigg dl(ﬁj bhﬁﬁlo)gr(ﬁfp thdyebe derivatised with
C 3 sulfs hd %%n&lgéﬂa’(ﬁ% f%g@%‘i«&’ %a§e° éllbgel}aﬂe will

Pegr are degra o Yi
céﬁﬁ!@bﬁ@lﬁﬂthcﬁéﬂipﬁiehﬁmﬁwstﬂhmeﬁﬂﬁeﬂﬁimeﬁ Pro-drugs are
usual Iy (but not always) of |ower potency at the

dg%‘ S eC ! oérrdmgs n g}rehlgve%g{)? Caa/fguﬁpns% g;be%}l smtable
dé‘gnthemeatmﬁp@ﬁ mycohasterdlatiseassh, mcgbdsﬂw@dlg@ses caused by
PeathEE &QQ&&&BQ&& imchRing Sibtamt an® hRAREd SssistAnat

rrake adm ni i on.di neffJci.ent, For
s ey et M@%ﬁt&%%ﬁ@%@%”% Gt . srdgmaris
sohdM. ezarmttmnﬁ?e brssend invention thusatrorelatds Wwoompeundsiegeither
Myoameth J(IﬁPért(ﬂﬁ lak Héﬁne@ heﬂehaﬁ@v)é 118 YRarmBceuREY atedptable acid or

S rt])gsreta n%r‘? QBtS IEereof the stereoéflemlca{ly isomeric forms thereof, the tautomeric

forms thereof and the N-oxide forms thereof, for use as a medicine.

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



di scussion on pro-drugs may be found in Stella, V. J.
et al., "Prodrugs", Drug Delivery 5 Systens, 1985,
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Pro-drugs forns of the pharmacol ogi cal ly-active
conpounds according to the invention wll| generally
be conpounds according to eitler Formula (1a) or (1b),
the pharmaceutically acceptable acid or base addition

Sakdotdihg ﬁ{tﬁtgfn?gﬂt{%ﬁneq?@c B E&Rsed fc@&ﬁhgl@ﬂk%&{%ﬁﬁéﬂnﬁm
u | er e (0),¢
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fh@ H?ﬂjnﬁce %mgmn‘é‘ of this

'- ne.o
fdﬂeeman @3@% m&tﬁ%ﬁm 4 camaund) g B adition sl
i rfadmyde thgractivesngrédiedtés ¢oprbangdan inti it n R '

' %)hﬂnfaﬁéq ‘&_ﬁfﬁé\?f d6¥dptabi\GRYdr, v@ﬁlc]pgaﬂﬁ%lmm%d% variiiy of forms

or benzy unds acco
NTRE AR %ﬁeﬂl&edfg%ﬁ B Bbe e Pheeeptical
VVI cbimpoﬁﬁbm aiveedeexreéﬂe)m uhitarg Iddsagy tﬂcmmﬁdtblasn ﬁartlclﬂérdfm yde

f| rst orgeﬁr\/@{én%et |)b§a§| n angf)t&gs%il’%{a%ngleh&%ﬁgﬂa\%gtﬁ@ th

c SAPBOTHRDS i o3} dnspgs fornamy o BRFTRARFLtE, st RGPy
besiplaed vathias, focexampleatrher, glyaolstdils, dlcohalsrapd thedike in the case of

nyo?ﬁk?igﬁlbsﬁééugﬁn%sﬁs%@ﬁgss susgaibhs s Mu&x@oéﬁﬂgb&eﬁﬁgélunons or

cause eni ¢ myco a%%e |a |ncl drug

r SeHd gagpi¢rs é‘ﬁ%} PFHRECYy F‘L&jfsr > such
aslidiftegrivingt agents and 11119 tikeinl thsease oMovsbiats; pills, I\thpsales and tablets.
S TFRQIR g% S
al'so réf)g%hgigg%g conpoun O%BEI t g s %ﬁg&{%ﬁ%?

( 1adyantageonsrora] dgsage pait fosme {newhie %ﬁm
a(l'xbeibhﬂb eplged] For padniel étﬂﬁbdsitlons ﬂ&l cagiet vl esmﬁ],ly tdim)nse

t
¢ SR RARETL R ¥ 1O PR, diousfiolRr hIRLRAK, fof Bmple, 1o aid
t telubiity, may be meudsé Injeptablesolionsy fox erﬁv@ﬁtm%b%ﬂwedm
r elldétethe tarier appissi shlieisoltion ghiiostgsotutiph ar ambaurteiof adling and

RFR O o) Pl ARiouth B O B i e
2 GOBIoDT8 S AT ERoeRs 98 2990 andgheihedral b?geﬂfpéoxeﬁeAlso

| ““‘ﬂmeﬁ@fb solill Gortputidns which ard mgnded t6 beconverssd, itortly before
hqlfl aq’i‘ép%gdd ohd O vari ous pharmaceutical forns

for adntnrl s I"'on purposes. As appropriate
conpositions there nay be cited all conpositions

u @@bﬁ&n@ﬁmihe yide bDadmisleition] the pharmactuticdl sérapaositipn will
:*)Lil&‘élgb]}%om &31%0% g?? & M@%&%ﬂr}bﬁ&e %9#&?%& tﬁ‘o%l Rf 70 % by

pavetlgltc of the aetzm@éﬁaent of farsriai(fa) of (b)aang, firmnl 99095 % by
weight, more preferably from 30 to 99.9 weight % of a pharmaceutically acceptable

carrier, all percentages being based on the total composition.

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



form as the active ingredient is conbined in intimte
adm xture with a pharnaceutically acceptable carrier,
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depending on the form of preparation desired for

adm ni stration. These pharmaceutical conpositions are
desirable in unitary dosage 20 m sui table, in
particular, for 10 adm nistration orally or by

P38 BipRtighy ad%&sgéoapto fﬁﬂ;maémlf&emeﬂhoﬁe@mhmauwﬁ

co OSltlonS I.Nn,ora an Su
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g8 ox%gteg «{t) ) i%%géu‘fbs eC a S e O?;aclﬁ%"‘%feﬁv siplpbsifories,

capsul es an err Se_ |
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wimeo tmral discagmipdicated. Howavehan gepeRl satifa tifactory gty il be
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carrier conprises sallne solutlon gl ucose solutlon or
a RuittKér| the prebertt irdviettonailsd relglesi mohe usealf atcompoundruf eithen Fbenula
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p rf&mrtaérem wéll shan@bethe afopditationed pharnexeentient @ehpositions
s
*%@Jrédc;%aﬁé Rfytache 4P L meliarhérd ?gﬁ%@gg@#aaﬁﬁ%@&ma of
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fromO0.05 to 99 % by weight, nore preferably fromO0.1
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mﬂfl ermgé?%m o a) Tisk ofpp wcmcggalghs&éﬁegwbwh/mpfases administering
phé ﬂimﬁwt b @Rlrdpyutialle piickive€ameait bf £tompduhd peplaanicegial

bej Bﬁ%”@eu o8 %t&?ﬂé% tigromposi tion. The

pha onposition may additionally contain
various other ingredients known in the art, for

eXmneRbRpouhds bHthte prRednt inveriidnrh/ A trgobined wiith@hé Bgmore other

agep I é”% i ng agent, viscosity-regulating
ag‘ermyco%gcrt cf‘gns?/ preservative, flavouring or

col orant. WD 2005/ 070430 PCT/ EP2005/050271 -20 It is
e?ﬂl@fé’f(ﬁk |thie preseatind@ftion 8lsé eeldtey to1dlcainBinkfiéh of (a) a compound of
a tJd 0 naceutica COﬂ S | unit
R Aok RS PR SR ok Bl FPIB e Sl or v 1
of dosage.
The present invention also relates to a combination of (a) a compound of formula (Ia)

or (Ib) and (b) one or more other antimycobacterial agents for use as a medicine.

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



Unit dosage form as used herein refers to physically
discrete units suitable as unitary dosages, each unit
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ingredient calculated 5 to produce the desired

t herapeutic effect in association with the required

pharmaceuti cal carrier. Examflles of such unit dosage

forms are tablets (including scored or coated

t%ﬁb 61 @) and AL BEmoRd dtlhe? an Bhctdal Kfhf is W84 &InSprised by the
osi.torjies, injectable solutions or suspensions
REFSERADVEREAD " and segregated nmul tiples thereof. The

daily dosage of the conpound according to the

%F B{hbpply%ﬂal:tenﬁfa oEfNRRh m4§ wwﬁﬁwmm%ﬁ?ﬁe@ﬁg Bel

of adm_niStrati
W\Xﬁﬁ%)r?a (b are ?ﬁﬁé&‘ﬁﬁ’éf’é‘f‘?ﬁ?mz_%fgﬁ%‘sn gyrazivamide;
Hamﬂmem ethrmngmralermbxlﬂemmsémmbntql steeptanysin)phra-abnosalicylic

sYARN hey4. Nnvent i on
| S adﬁénl St efcag at aﬁ{g%gﬁ agglgfoq%a%g%geifcgmdl n
1gpinglongs/fiporpquinalones spch as o ¥ 9%0@9"1@?49
vvej):g-hbxacih,fz mhacrolidesrsuch dsefomxampretclanmtemycm;clahamn'eebmd)millin

ﬁgﬁp in€ ornula (la) or

(1 Q%%%%} c%glrd?ra flﬁggﬁ?m ac%)tea e acid or base

addi tion salts t her eof , the stereochenically i soneric

f Mﬁrabllyﬁtﬂne pfeserit bﬁnﬁmmﬂmﬁ&bhmﬂé (a)yor (Ib) eresofnbiried witheifapentin

N- Qs thereof, as well as any of the
orenentloned pharnaceutlcal conpositions thereof

for the manufacture of a nedicanent for the prevention

or the treatnent of GENBRAIDPRERARATIGN seases.

Accordingly, in another aspect, the invention provides

a nmethod of treating a patient suffering from or at

r i13R cempoundsrpecatsiing 1@ thedpveation eAneenciall: be RIERAST] Ryeasuccession

a@stepss bahiof ghichGs kdvevnaa theaskilled pesat. apeut i cal | y

ef fective amount of a conmpound or pharnaceutical 25

conp03|t|on according to the invention. The conpounds

é?ﬂnuiarﬂaém etsin Ruippmsents alkoxychasdisalpfipamtiane

anti mycobacterial agents. 30 Therefore,
se |nvent|on also relates to a conbi nati on of
(a) 0

umuﬂ@mtamtﬁmmkbﬁ4¢h$h@wu@bm¢ alkydoxybgubstiteted with a
nor e other ant i %% Kteheri al agents. The present

i nvention als gizf to a conbination of (a) a
C GHdacHl Bflfoprhulhor a)whef¥in {4nd)Z &8 defirie}l a9 héremiibave;ono or

ogﬁ@ﬁ(gﬂdl a',lgl(xﬁl%%c&] 1 n?éﬁr_p gg&?aﬁlg bt QﬁbsH&?ed%ﬂF‘ox{é%‘i’ e €.

maceut | ca
p Ieebseat %P@@emﬁbb%iﬂl@eém @kylamor af§ Het pf mperpholinyl
i g aaﬁbpﬁfohdalyt lsgid RP Beihg Eptdsyntef ByeR¥) and saidRompodids beipg

a C o ﬁéﬁ g}r Q(zrfnouf [ a-g) f&é@%ﬂ&%&i&%ﬂg C%‘ g?e%ggcﬁétg §P&>¥:&ma
mhgm% aeriresents g svitablej leavingsgsoum, fynhias &r exgmplg dalo, e.g.

chloro and the like, with H-R? or with a suitable salt form of R*-H optionally in the
presence of a suitable solvent, such as for example an alcohol, e.g. methanol and the
like, acetonitrile, and optionally in the presence of a suitable base, such as for example
KOH, dipotassium carbonate.



present invention. The other Mcobacterial agents
whi ch may be conbined with the conpounds of 5 fornul a
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i soni azi d; pyrazinam de; am kacin; ethionam de;

noxi f I oxaci n; ethanbutol; streptonycin;

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

qui nol Q,Qes/fl uordqui nol ones such as f@u’) exanplle7

of | oxaci M\ ci pr gf | ox@ci fpza_sparf | oxacin; croll dgg
such as fofXexemphe cl arithronycin, cI of IRTNeY
anox iI1'—n1 h cl avotanmc®aci &> '
ri f abutfg, Whe. sirghengbl y, t preser R%
conmpoupds” of forrrula (la) or (Ib) are/conmbined with
rif ptin and noxifl oxacin. 15 BRAL PREPARATI ON
The rrpounds according to the inveftion can generally
beR® p’rd%ﬁre@) by a succession of §tep“§4 eq@sd) of which
is kn to’the skilled pey son. 20 Con'pounds of

f Glomploands o forminlar(E) whin B preprssantsdedlokalkyl; saad Ribsiing: |

Ofredrehid By fdr&w MR @rdpolind Being répr&sested | brt ffimafk é[a—Z),

here nabove kyl ox ubs iIfut t
roggedt by TeeaB o i fim%@&“a&(z ol the
h emsem loba swtahhrcetalytst, suph(as Ifma.raplﬁ RA(PRhoy, @isnitablasolvent yuch

ORE i R4rhpl e‘iWPe“tﬁér'bH bR ciol, [k O RRthAhol '@ the like, and a suitable

aﬁ%rﬁ}@ s eaa%;i dﬁg‘g%}”&%ﬁ’ﬁﬁlﬁel ect edbfrom

2- oxopyRhQl i di nW sai d R2 being repr&sk ted ! Rea,
and said c s _Rei n% represent ed by
can par d by cabttq an _j,nt ey

forrrB (—I)/ ei nJALLep.LssentRs SN o

| eavi ng wup, SNchwas for exanpl e halo®He. g. " chRoro

and like, with HW or with a@mitable salt form
I&ela Hoptionally in the presencg of a suitable

sol svapt, such as for exanple an gieghol, e.g. methanol

art tl’]-,er 3Qml i ke, acetonitrile, and optiotedly in the

s SRR P R ER PRI bcr £ Pyt B R B
P@aiireseﬁm by Heoammd-xmdaia)qs bR“ﬁg (dRtgsentedy formulrAla-3), Ro be

Het—B\
prepared by reacting an intermediate of formula (IT) with ,in the
presence of a suitable catalyst, such as for example Pd(PPhs)s, a suitable solvent, such
as for example dimethylether or an alcohol, e.g. methanol and the like, and a suitable

base, such as for example disodium carbonate or dipotassium carbonate.

®"), R " R "
k\ S R® B\ x>\\ X R
i X0

OH Wy OH Het
(CHafg (CH2)q
5.-N RS/N\
R R R (1a3)

Compounds of formula (Ia) wherein X is a direct bond, said intermediates being
represented by formula (Ia-4), can be prepared by reacting an intermediate of formula



R3 XR3 X2a >HNsalt of 2RRHH N (CH2)g (C12)q
R5--N R4 (I1) RSN R4 (la-1) Conpounds of fornula
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represented by fornula R2b and sai d conpounds bei ng
represented by fornula (La-2), can be prepared by
reacting an internmediate of #23rnula (11) with
R2b-B(OH)2, in the 5 presence of a suitable catalyst,

léﬁf) vARreiPW, SHACRAS a E\@(&Bﬁh&v‘ﬂn o§pJ 'sﬁé&bi!s %r%&laﬁﬂﬁl@ thalo, e.g.

o, IO A TRV, ish =i oL A AL Qe o a

f euitablearvpplingdigemgsuchas for bmmlendmtywlqbomasmﬁmm and in the
c M%@B?a sifZbi2 s&%e&ﬁ&h B fos exd’mﬁle kﬂﬁ%

Btlc?h m
Rthwrﬁ&nﬁ qfy %agﬁ %i’s%)s“@ﬁﬁj\lmplﬁz%’é% § %@Pﬂdj\?

\/\/{M{(GLHCHKIHQQ e diisaproggtamine gf. trimpthykittylenediardin®2 bei ng

[epresent,ed by Het and said mtermé;;l at es ®ei ng
re(Br sent ed by formul gR(1g3), can be - B\ RE
prep . c&Cting an [nternedi ate of (rn)

L [ presence oOf -a—stwt ablg cdialyst A such

as fov exaggte pPd(PPI3Pe, a suitable s
for &anpl e di Rethyl ether or an al cohol, €. g. nethanol
and the I|§ , and d?su'\%abl e base, CHueh as for
exanpl e d"8odi um car borfate or d| pot adsi um car ponat e.
(Rp R7 Rs Het-- @p R7 Rs 85xNR3 X~ I&*H N w oH
N Het (C|2q(C|2q NRS~N15RR4 1) R4 (la 3)
Calvaspatnts of forfonlar(ib) avhietein R depresénts oko| eandegreparet by ocadting an
S %tgnﬂemag (;ﬁ’gﬁlﬂﬁaeﬁl) %{hrhgsulmble acid, such as for example HC], in the

presence of a suitable solvent, such as for example tetrahydrofuran.

R", R’ R R’
6 ] 6
q W R acid k\ N R
3 X— _— —— 3 K=
R q R i
“'d Y
H Wy H H
(CHZ)q (C|'||2)q
5_-N 5_-N
TR m TR

(1b)
In the above reactions, the obtained compound of formula (Ia) or (Ib) can be isolated,
and, if necessary, purified according to methodologies generally known in the art such
as, for example, extraction, crystallization, distillation, trituration and chromatography.
In case the compound of formula (Ia) or (Ib) crystallizes out, it can be isolated by
filtration. Otherwise, crystallization can be caused by the addition of an appropriate
solvent, such as for example water; acetonitrile; an alcohol, such as for example
methanol, ethanol; and combinations of said solvents. Alternatively, the reaction
mixture can also be evaporated to dryness, followed by purification of the residue by
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



represented by fornula (la-4), can be prepared by
reacting an internedi ate of fornula WO 2005/ 070430
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suitabl e | eaving group, such as for exanple halo, e.g.
bronmo, chloro and the |ike, with an internedi ate of
formula (1V) in the presence-24f a suitable coupling

agent, such as for exanple n-butyl |ithium secBuli,

agdedr exax&ﬁe WRIEE 8GR ; R aRHhALARLR 2SRk YeRiple SUBEhbSnd

for Iefte‘i ?e\édrofuran and optionally in 5 the
PrSUEINYeRBt e base, such as for exanple

2 'Iﬂc ﬁexﬁeli sfltedrine the attpvif) wqogmlsﬁewhich\lﬂ(eﬂidﬁ@hﬁtlﬂ-&) @ed, which
th asstﬂpgz ifle Rlusk bk H%EIB){%SQB hotlee %Q%e%?ﬂeﬂﬁuoxyto find

Rﬂ*fm%zs 1?°*t§qnﬁ§ﬂ1°k R4 (Cl (|||) (1V) 2a R5 N

R4 (I a-4) Corrpounds of forrmula (Ib) wherein RO

" 91E Corfip (r‘r%e" ? Sr‘?&ﬂﬁi‘bé@%?&&ﬂ?y@&vergn

|nterrrE|ateo e acl

s Gempepnds of fognyl )30114& Rn?t)P giihr%hqe%?r%%wé‘c lgjowg group

suiahsﬂirlnﬁtxsmi-eaaims such as for exanpl e tetrahydrofuran.

(R1)p R7(R)p R7 r\ \ R6 acid\ R R3 X R3 X '>' H

N WH H ig R5-N R5~N ~4 (1]) )R (Ihb)

t e aefawmﬂ% pnwﬂs(la t&Tb) pax b semveBRH LA %{esmﬂ%%omde

( ifenns@olldwibg at-&khiovaeprossdutes €6t conediting 4 frivalentassaeyey into its

A b,tlaff&nﬂc SR N-Bdad:Bn FELAGRFRAP Bnfng 80 84fbd Yurt) WiRriddhe
starting material of formula (Ia) or (Ib) with an appropriate organic or inorganic
peroxide. Appropriate inorganic peroxides comprise, for example, hydrogen peroxide,
alkali metal or earth alkaline metal peroxides, e.g. sodium peroxide, potassium
peroxide; appropriate organic peroxides may comprise peroxy acids such as, for

example, benzenecarboperoxoic acid or halo substituted benzenecarboperoxoic acid,
e.g. 3-chlorobenzenecarboperoxoic acid, peroxoalkanoic acids, e.g. peroxoacetic acid,
alkylhydroperoxides, e.g. t.butyl hydro-peroxide. Suitable solvents are, for example,
water, lower alcohols, e.g. ethanol and the like, hydrocarbons, e.g. toluene, ketones,
e.g. 2-butanone, halogenated hydrocarbons, e.g. dichloromethane, and mixtures of such
solvents.

Compounds of formula (Ia) wherein R represents halo, said compounds being
represented by formula (Ia-5), can be converted into a compound of formula (Ia)
wherein R’ represents Het, e.g. pyridyl, said compounds being represented by formula

Het-—B(
(1a-6), by reaction with , in the presence of a suitable catalyst, such as for
example Pd(PPh;),, a suitable solvent, such as for example dimethylether or an alcohol,
e.g. methanol and the like, and a suitable base, such as for example disodium carbonate
or dipotassium carbonate.



as, for exanple, extraction, crystallization,
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out, it can be isolated by filtration. Oherw se,
crystallization can be caused by the addition of an
appropriate solvent, such a2 or exanple water;
acetonitrile; an al cohol, such as for exanple

met hanol,,, et hangf; and coan:}ions ofgai d sokvents.

el y, tlhe [gacHe ture can\gso

evaporatedr R yess, foll

resi gue Dyg rrat ography (e.g. Ry HPLC,

flash Cfpegme phye amThe T1Re). T OHr actNon'r?

m xturegl can al so be purified by ct‘k{: t ography wi t hout
n

preliidasl y evaporating the sol vent']*The conpound of
forrrulla(la) or (I'b) can also be jsflated by

ewRipok g Zf the sol vent foll of€d YW (as6)

recrysﬁal I'I'Sation in an appropriate solvent, such WO
2mp©m3ﬂ fRETIaHRRE)0GN @E@Bé’&onverze‘ﬂ ia® # empexmhyl fermula (la)

R 0 A ity SRt
pé?agswlw sfoin Searesercon msmfagkocgfﬂ%@é S 0T ERBl

S Rd(@Rb; Yo uitatele soltnng suchsasfersaxample tolnenenost appropri at e
to use R{I it belgngs to routine experigggtati oR’ to

find 5 e nost swgable i sol ation nmethad, Th RO
conpounds T Ry, 5)6 or (IDb) may fu%}h
prepg? ed S t| ng 6?'?'@ unds & or

(1b) )
transf matl on reactions. 10 The ¢ unds of fornula
(lafsk (I b) may be converted to tg torrespondi ng
N-OXI e forns follow ng art-known grocedures for

coriveh td ngl %_t rival ent nitrogen Rnt Ok t S(a-fy OXi de

form Raj Joxi dati on reaction may generally be

Cc Homiead tlmxmmpyunds at farmyla (P end sdnae ofi theyintemnediated indhe present in-

F QeffibrPind &Qmetrof(alﬁ%jmm mte%bcﬁaﬂeaq i &icTHHAN 'P%reor .
| nor ga I C ?]lg'l er oxi Pgnsq?pg Erl lﬁg?ﬁiaosa&am C t%xclangg
miibwmed ﬂ)yelaerapbhedubm bf areknmwm;broqmdnmm Barsxameplg, diastatéaisomers
PEaREd {éﬁ 9@5 4 mfbasulE as mﬁw&@ﬁzﬁw af“ c
perOX| nay rise erox acl s uc
g MR
bemd ﬂmelﬂ:amtnﬂplﬂs oEnannomens dan beeotgained from racemic mixtures by first
54' OEGRIHRARES Q1R %ﬁgﬁﬁa‘ | ol %%lsﬁéﬂ Wi for example,
aC| per ox ? etl c acj 20 a{ngxw)é\}éﬂfé]rom Fles
e.Girakacidsy %rmﬁyr&? gt %@%ﬁ%&%@c salty QT8 aly
f Gepaatimgshid mixteds of diasteneamerid sabidiod @mpeugls byt foaexampda; d
y glu{:tg no 'Eleﬂiaﬁ&%&‘be?n t hid 18¢ @s e?ﬁ&ﬁ&éhromﬁto@raphy and

nat e ro C ar
B ks BSTRe T Mgy CRVRTE S4d sepamd liasteréomeric salts or

compounds into the corresponding enantiomers. Pure stereochemically isomeric forms
may also be obtained from the pure stereochemically isomeric forms of the appropriate
intermediates and starting materials, provided that the intervening reactions occur
stereospecifically.
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formula (la) wherein R represents Het, e.g. pyridyl,
sai d conmpounds being represented by fornula Het-B\
(la-6), by reaction with : D, 20-the presence of a
suitabl e catal yst, such as for exanple Pd(PPh3)4, a

5 s et RO of sEpHfalinIhe SianAR i dTIkd Woifol1Rls o
2 Borpns @ a5 dnsErmaeifts ilbolvs Dasid SHowalbEmpin: P ERFIS iswid

ochwimategeapby using achimh smonaw@mms/ 070430
PCT/ EP2005/050271 -25 hal R7 Het R7 R6 Het-- R6 R3

RgtJmto ‘Mﬂéﬁratos? ﬁmm( ea.aFf@)"fe %'.5'% &M/&ﬂ&#ﬁ% ghe( Faf N

C prodabis malp be dsotutatirfroml then¢aotion medipmiand, ibhecksaryy flmtherl ;m)-lﬁed
WhELRdiR eraé &f n‘Eﬁ own%@ih@ aﬁ%ﬁﬁp&nﬁ)r Qﬂrﬁkﬁe extraction,

represet ction wth
DiEiatlization, dﬁﬁléaﬂﬁpéggﬁ%ﬂ@pd ﬁf‘rgﬁ’ia'iog{?P -catal yst, such
as for exanple 5 Pd(PPh3)4, a suitable solvent, such

a% Blof ﬁ}éwﬁﬁw&a a%gﬁi lglé))zvﬂ% mcﬁ%na(rnaY\Ibe
wmmﬁlbl%m@lm Ay P PIePRSHIcHIdin B‘G’rﬂﬂgc%swes

formula (1) and some of the |nterrred| ates in the

ot g‘?’g‘ggé‘hagé#” filla C(ﬂ%%&eﬁ; %I 2 &ue@ﬂcbo"i'nd,rguéﬁ Himediates being

st C neric
sEEHesspiRd Py, f%@ﬂyajﬂr@zﬁ%e PF Bropefe nﬁfey &ac%%ﬁ 9 iptgrpRdiateief farppla
sgVylwhereimrWei ias defined herein@bove, with an intermediate of formula (IV) in the

presence of a suitable coupling agent, such as nBuLi, secBuLi, and in the presence of a
suitable solvent, such as for example tetrahydrofuran, and a suitable base, such as for
example 2,2,6,6-tetramethylpiperidine, NH(CH,CH,CH3),, N,N-diisopropylamine or
trimethylethylenediamine.

R Y
R o R RS
\\ N ﬂ\ N
— 3
V) Rs/\w e
5.~N (l1-a)
(v) R e

Intermediates of formula (II) wherein X represents CHy, said intermediates being
represented by formula (II-b), can be prepared by reacting an intermediate of formula
(VD) with an intermediate of formula (IV) in the presence of a suitable coupling agent,
such as nBuLi, secBuLi, and in the presence of a suitable solvent, such as for example
tetrahydrofuran, and a suitable base, such as for example 2,2,6,6-tetramethylpiperidine,
NH(CH,CH,CHj3),, N,N-diisopropylamine or trimethylethylenediamine.
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crystallization or chromatographic techni ques, e.g.
counter current distribution, Iiquid chromatography
and the |ike nmethods. Enanti &Yers can be obtained from
racem c m xtures by first converting said racemc

m xtures with suitable resolving age®'s such s, for

ex8np 15 chiral acRdg 00 mixtures o RS
di ast sraQresicRSalts or fFonpounds; thenl cayTy
separ @i i d rh xt of—eteamt er eonely c kal L& or
conpogE Q¥ \f or ex 9%e, selective EHyStalNizaion

or chflermat ogr affhi ¢ techni ques, e. g. RiNgui d

chr omat og 3phy and Rthe_J i ke nmethods; anf@Hfinally
convertidg said separat%d di ast ereqemil ¢ sglbp or
conpounds into the g&@responding enahti omers.” Pure
stereochemcally is ric forns qg,uqy al so be

obtai ned fromthe pure stereochem calgy isoneric forns

of r ' ' ' ng. j .
PRI AL B BSrd0 il bl i
odenresented by Esmyladlif¢)cean by prepered by sragtimpapgntermediate of formula
PEV) whe@ T 'G5 86, said-iRernivdiatdstbeing déprasentd@ by &drmafa (V-a), with an
separ at. n i ri r
7 PRl S A0, B ool P aflble o B Wl
c lexample b g Bulix apshintthe-presencq ofc suitable splvank seciyag SoRexample
Uskth@ilydrofiltad. al st ationary phase. 5 It is to be
understood jhat in the above or the follow ng?

ted

pri@sar ati ofys, the re [ products may be i]so
from ciRbn nedi um( and, if necessgf}y er
puri p actordéng to t hodohegi es ge |1y lknown

in t h as, Fqﬂqexanple, ext ,
crystallizgtidh, di still l ati on, trituratio@Hand
chr omat ogr aphy. 10R§6ﬁ%4of the intergrs ates and
starting¥rBterials arefknown conpoundf and may be
commercially availagb§ or may be PREP red #Rording to
art-known procedures.” Internmediates ogtformula (11)
rein X.i i t ' ' [ .

r e SR Dt sy idRamBbisids bt S 0RA Bhmen T duaiabl
r eqn @y b pPeanaserl peqording tgrcenventionsyl raartipnproqedyres,penetaily kygwn in
| Shégrt. ORdrieR@fiplbafiteinibaeds f fodnula (W) whereRy Ridsihyiregeaf R® is a
formula (I'V) in thetypresence of a suitable coupling
agent, such as nByLi, secBulLi, and in the presence of
a suitable so t, such as for exanple
tetrahydrofurgh,” gnd a suitable base, such as for
exanpl e 2, 2, 6, t ramet hyl pi peri di ne, NH( CH2CH2CH3) 2,
N, N-di i sopropyl dmi ne or trinethyl ethyl enedi am ne. 20
7 (RAP R7 (K

radical of formula

intermediates being represented by formula (V-b) may be prepared according to the

wherein s is an integer equal to 1 and W, is chloro, said

following reaction scheme (1):
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wo ndosonEsd ates of fornmula -(11) wherein X reprEBSERPR05/050271

10

15

20

25

CH2, said internediates being represented by fornula
(H-b), can be prepared by reacting an internedi ate of
formula (M) with an intern28tate of fornmula (1V) in
the presence of a suitable coupling agent, 25 such as
nBuLi, secBuLi, and in theggieggqnce of a suitable

sol vent, such as for exanple tetrahydrofuran, and a
sui tapl e base, such as for exanple _,

2,2, ,’6-tetrarret(‘§{)]l pi pericdi ne, NH&¥- 12¢11 2¢cH3) 2,

N, N- d\i.gopNUpyl ang.qe i met K9l et h edigam ne. W&,
2005@0 PCT/ fR2005/ 05097 1——23 | (L )p RY
(R) R6 \\ N&#-~1 g CH2 NW NRINO
RS- NR4 OH (CH2 a (I1-b) (1V) R5- N R 7
Internediates of fornmula (I1) wherein Rl i $ hydrogen,

said internedi ates being represented by f¢rul a
(11-c), can be prepared by reacti ng wan i nt ¢r medi at qqu
formula (V) wherein RL is halo, said internedi ate '
bei ng represented by formula (V-a), 7f
internediate of fornula (1V), in the lprgke

sui tabl e strong base, such as for exa Li,

secBuLi, and in the presence of a suitable sol vent,
such as for exanple
(V -b)

wherein all variables are defined as in Formula (Ia). Reaction scheme (1) comprises
step (a) in which an appropriately substituted aniline is reacted with an appropriate
acylchloride such as 3-phenylpropionyl chloride, 3-fluorobenzenepropionyl chloride or
p-chlorobenzenepropionyl chloride, in the presence of a suitable base, such as
triethylamine 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) the
adduct obtained in step (a) is reacted with phosphoryl chloride (POCl;) in the presence
of a suitable solvent, such as for example N,N-dimethylformamide (Vilsmeier-Haack
formylation followed by cyclization). The reaction may conveniently be carried out at
a temperature ranging between room temperature and reflux temperature.

It is evident that in the foregoing and in the following reactions, the reaction products
may be isolated from the reaction medium and, if necessary, further purified according
to methodologies generally known in the art, such as extraction, crystallization and
chromatography. It is further evident that reaction products that exist in more than one
enantiomeric form, may be isolated from their mixture by known techniques, in
particular preparative chromatography, such as preparative HPLC. Typically,
compounds of Formula (Ia) and (Ib) may be separated into their isomeric forms.

Intermediates of formula (V-a) wherein W, represents chloro, said intermediates being
represented by formula (V-a-1), can be prepared by reacting an intermediate of formula
(VII) with POCl.
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are conpounds that are either conmercially avail able
10 or may be prepared according to conventi onal
reacti on procedures general l®%nown in the art. For
exanpl e, internediates of fornmula (V) wherein R7 is
hydrogen, B6 is a (Rl c2)sRfadical of fornmula (
in s s an integer 0 lgand W is chloro,

sai d at q,coé?el n | nted by formula (V-b)
may fle* pfepafed a nd t o foll owi ng reaction
sche N 2005/ 070430~PCINEPA§05/ 050271 - 28
Scheme 1 (KR1)Vv' (R11)r O (R1)~" (a) \ O(R11 )r \ NH2

a1\ + Ny H(b) (RL(RLL)vaMCl (V -b)

Intermediates of formula (VII) can be prepared by reacting an intermediate of formula
(VII) with 4-methylbenzenesulfonyl chloride in the presence of a suitable solvent,
such as for example methylene chloride, and a suitable base, such as for example
dipotassium carbonate.

hal R hal i
6
\\ X R® 4-methylbenzenesulfonyl chioride \I\ xR
| -
G2 F
N
pl Ho°
0
(vin)

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

hal R’ hal R’
2 R® oxidation 6
| N ™ \\ N R
_..—»
> N/ l PR

N
[}

(IX)
(Vi)
Intermediates of formula (IX) wherein R is hydrogen and R’ is phenyl, said
intermediates being represented by formula (IX-a), can be prepared by reacting an
intermediate of formula (X) with 3-chloro-1-phenyl-1-propanone in the presence of a
suitable acid, such as for example hydrochloric acid, iron chloride hexahydrate, zinc
chloride and a suitable solvent, such as for example diethyl ether and a suitable alcohol,

e.g. ethanol.
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appropriate acylchloride such as 3-phenyl propi onyl

chl oride, 3-fluorobenzenepropionyl chloride or

p- chl or obenzenepr opi onyl chl &0t de, in the presence of
a suitable base, such as triethylamne and a suitable
reaction-inert solvent, such as nethyl en
et hyl ene dichloride. The reaction may co
Callpl €d out at a tepperature |10 rapgd
temar&umamﬂreﬂuxtammauﬂe I m Mep(m
step_(a) (s re\ ith

) in the prlese ce,,of a

t he ct Q
phospho chl dride (
sui t abfe sN:IHg/ent, suc for exanple N

N, N- di net hyl f ormam de (Vi l snei er - Haack forrryl ation
fol | opgd by cyclization) The reaction

o RS o BB AP TheE A R hafi%g%@ef?@% 3 Al oHea

i's ey%e)nt that in the foregoing and in the foll ow ng

reagt/ons, the reaction products may be isolated from
t g /gaction medium and, if necessary, further

p Jed according to nethodol ogies generally known
in e art, such as extraction, crystallization and

chr ography. It is further evident that reaction
p rodicts Whefenes(issh intépefBual 1013 Bai@ Biffermediansé béfi@fepfesented by

olated.f{raoam.their. X1 0

t SorafiX 23 eh BEpRRESq bt Bkinknindika Sof Rl KD in he

mﬂﬁﬁﬁpsﬁﬁaa“ letherch as preparative HPLC Typi cal |y,
cdwioounds a‘o'ornula (la) and (I BHalqqay be separ at ed
' [ &._f ordipbenylethat er me o\ e of forml a
I esert-s—chl8¥ 0, | ﬁrer di ay es
present edpy fornula (V-a- V/ ep ed
by reacting an®Wrernedi ate of fornula 2@ (VIRY)rWi t h

POC13. WD 2005/ 070430 PCT/ EP2005/ 050271 -29 hal s R7
R6Poc§P<Bha|wR\\|\\No--qOmbx:| H (V1)

( Ynt@nﬂehlatég 3 r%erfaﬁﬁlty )ec%n% réa ofan?%r@n%late of formula
ORI yithe friemedigi a#mresfmeo?f.a&@@i e page such as

prfexmmpletsbdlmnslmdmahilee solvent, such as for exanple
ene chlorlde cand a SU|tabIe,Q%se suggo@as for

exa N
f::io /N AN 2 S P

RMyr N Rty

—0

(X1
(X1t xn

Intermediates of formula (IV) are compounds that are either commercially available or
may be prepared according to conventional reaction procedures generally known in the
art. For example, intermediate compounds of Formula (IV) wherein q is equal to 1,
said intermediates being represented by formula (IV-a), can be prepared according to
the following reaction scheme (2):
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by reacting an internediate of formula (IX) with a
sui tabl e oxidi zing agent, such as for exanple 3-

chl or obenzenecar boper oxoi ¢ a€8ld, in the presence of a
sui tabl e solvent, such as for 10 exanpl e nethyl ene
chloride. hal R7 hal R7 Rgcgpedation R6 I V' \ + NN
f- 0 (1X) (VIl) Internediates of formula (IX)
wherein R6 is drogen and R7 is phenyl, said

i nt er nedi at es | ng represent by forrrul(@) (DC-M 4
bewpr epay, hg_an i di ate of_fgs R
(X) with 3-chloro- I enyl Rl propan he in the presencel

of a 15 suitable aci d such as for exanple
hydrochl oric acid, i ron chl ori de hexahydrate, zin@v-a)

d eﬁﬁmﬂ% s @ﬁoﬁﬁ RS ) e Bt SR AT
\A@nzé@ raf} cregipnpgity mwnefs@eﬁi oridesugh 2§ ﬁapropropwpyl

chloride or 4-chlorobutyryl chloride, in the presence of a suitable Lewis acid, such as
AICl;, FeCls, SnCly, TiCls 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. Ina
next step (b) an amino group (e.g. -NR*R?) is introduced by reacting the intermediate
compound obtained in step (a) with an appropriate amine.

Intermediates of formula (TV-a) can also be prepared by reacting an intermediate of
formula (XIV) with HC(=O)H and a suitable aminogroup HNR*R’, such as for example
NH(CHs;),.HCI in the presence of a suitable solvent, such as for example an alcohol,
e.g. methanol, ethanol and the like, and a suitable acid, such as for example
hydrochloric acid.

o]
R4
RL-C(=0)-CH; + HC(=OH  + NHR‘R® ——» Ra)j\/\N,

5
(XIV) (IV-a) &
Intermediates of formula (VI) wherein W, represents chloro, said intermediates being
represented by formula (VI-a) can be prepared by reacting an intermediate of formula
(XV) with POC]; in the presence of benzyltriethylammonium chloride (Phase transfert
agent) and a suitable solvent, such as for example acetonitrile.

RY, R’ R")p R’
R® R®
ﬂ\ X POCl, | Xr X
P — 1
AN
cH; N O cH, N “ci

(Xv) (Vl-a)



+d ONNH2 N (X) (IX-a) Internediates of fornula
(I'X) wherein R is hydrogen and R6 is a radical of

wo ooostob@30 (RL1)r (S 2)s wherein s i s an i nt egePCEERENS/050271
to 1, said internmedi ates being represented by fornula
(I X-b), can be prepared by reacting an internedi ate of
formula (XI) in the 5 presendé- of di phenyl ether. hal
COCH hat I \ \ I \ diphenylether \ \ \ N~ (R)r N
(R 1 )r (XI) (IX-b) Internmediates of formula (Xl) R")
can be prepared by reacting an internedi ate of fornula
(XIl) with an internediate of formula (XI11) in tAE/A
presence of a suitable base, such as for exanpl
sodi um hydroxide. halo O\ Ohalo COOH | +H | _~ \
| \ H(R )r N(R )r (XII) 10 (XI 11) (XI)

. )s
e TRl e Ol SXU R LI AL ROTRRUIYE il 2R
acxhereti $ig an @m@gsnetmat iodn sald inteamediatas bﬁl@&ms@@d by fonmula
g WV[:{)' da¥ bK P&Eﬁ‘e é‘{e ghtmteﬁ%la@@%ﬁﬁﬂa OOV BN NH,
% h

d
s 1 1S pEoEer afp Sie i Sastede B i hdide and
5 ( Istitabe, solvant, bushpas ‘épamnplaé,@fm@ne@olt o 15 the follow ng

rqRGY i on sehem® (2): WO 20 O70430RPCT/ EP2005/ 050271

-31 eme 2 ollo “()rb »
\\ X — R
Y
CH3

H
xviy (XV-a)
[o]
c(if@
1 which is an intermediate of formula (XVI) can be prepared by

reacting 1-(2-aminophenyl)ethanone and B-oxobenzenepropanoic acid ethyl ester.

10  Intermediates of formula (IIT) wherein R? represents C; salkyloxy. said intermediates
being represented by formula (I1I-a), can be preparea by reacting an intermediate of
formula (XVII) with the appropriate C;6alkylO- salt in the presence of a suitable
solvent, such as for example the corresponding CmalkyIOH.

R,
R® Cy.galkyl-O” salt
\ﬁ\I \\ >

0-C,.galkyl

xvih (-a)

15 Intermediates of formula (XVII) can be prepared by reacting an intermediate of
formula (XVTII) with POCls.

R® R®
ﬂ Ny ™ POCly ﬂ NN
—————
N 2
g N" o W2 N N

(Xxviiy xvi)
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reaction with an appropriate acylchloride such as
3-chl oropropi onyl chloride or 4-chlorobutyryl
chloride, in the presence of -®&-suitable Lewi s acid,
such as Al1Cl13, Fed 3, SnCl4, Tid 4 or ZnCl2 and a

S YhbRRldfitds @8 EdrinA B (XVATT) whGtMERTtis hydvsgen asd RMRpRYéRY Eradical of
chloride orpethyl ene dichloride. The reaction may
conveni entI be carried out at a tenperature ranging
bet ween m tenperature and reflux tenperature. In a
10 next|ls ép (b) an amino group (e.g. -NR4R5) is

i ntrodu y reacting the intermediate conpound
obtained | n step (a) with an appropriate am ne.

I nter rredl( of formula (IV-a) can al so be prepared

b;fome:éa:t in an wh@r@pﬁesjmm@gefequﬁl& fasaid iptrrmediafgstbging
t[%) aj%h Be prepatd Wﬁﬁanoﬁ W€ Bn Mterhediate of

cdB
eéa%g,bﬁ O(g a"\{lﬂggreisg&pe légéll%n tdrlaesuﬁzrb € Ce%t, glflch%s%lrl agplg
ne:hhmbshzenet hanol and the like, and a sui tabl e acid,

SRLSJ(ﬁ&as for exanple hydrochloric acid. O
O - CH3 + HO(=O H + NHRAK®),

(IV— ntder medi ais ) or mul W
repre ns c ] |nternedi|ae

repr D or (VL= red by
reactl"hg arlrllntermedl ate of fornWaa ( Qi t h POCL13

in the presene® §zf benzyltriethylammoni um chl ori de

( PhaséXXr ansf agent) and a suit a¥@8bl vent, such

as for exanple“acetonitrile. (Rp R7 (R-)p R7 Rs Rs
PAEHR ihfermedGtS dfl f@mGHATN thk R' fobsituén¢imag repA@ent halo and then this

2005/ ABAARRe R (ERE RGO 3PHE W, Teaiangl M rSaid mteHAddates of

hal
6
e

A 2
formula (IIT) being represented by formula N" "R?

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

EXPERIMENTAL PART

Of some compounds the absolute stereochemical configuration of the stereogenic
carbon atom(s) therein was not experimentally determined. In those cases the
stereochemically isomeric form which was first isolated is designated as “A” and the
second as “B”, without further reference to the actual stereochemical configuration.
However, said “A” and “B” isomeric forms can be unambiguously characterized by a
person skilled in the art, using art-known methods such as, for example, X-ray
diffraction. The isolation method is described in detail below.
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(XV-a), can be prepared by reacting an internediate of
formula (XVI) Wth NH2-NH2 in the presence of a

sui tabl e base, such as for exdnapl e potassi um hydroxi de
and a 5 suitable solvent, such as for exanple

AR A 0m MR nfeafis Qeﬂﬁg bdind, "DIFE) Belifs ditsBprbhyPether;]

O k) Pl B, I L B Lo s

1 eth¥! aeiatep (IDEMY meanshdichdoremethane) - oxobenzenepropanm c

acid ethyl ester. 1 o Internediates of formula (11)

vvherel n R2 reresent . Cl oal kyl oxy. said internediates
RSt nula (111-a), can be prepared

by reactlng an |nterrred| ate of formula (XVI1) with

t MzamplpAdpri ate Cl-6al kyl O salt in the presence of a

SUpfedlthfon stahié@diatsiCh as for exanple the
correspondi ng Cl4al ky (RPR7 6 (RR)P R- \\ \ R

Cl alkyl-Osalt 6 R P N O C1. 6al kyl (XVI1)
(I'11-a) 15 Internedi at esuof f la (XVIl) can be
prepared by reacti n% an intermedrate of formula
( Benzenyprapanpyledioride (Q.488)molRwag mided dpwisrat Remcempeniure to a
\F/)\&ollhh%%%?gsﬂ/}}gﬁg ;)exgz\é}ﬂrmhe (0.40A 1) in N Z‘ﬂfﬁ’fl) £d03GM (700ml) and
Nt er nedj ifoTdnll
% MUrAer B %ﬁ ﬂ?"genoq'gﬁagﬁli&éﬁrepresen gred out
r anfp g\@ter end cqnpgphyted@%ﬁ@%@ extracted with DCM. The organic layer was
dried MgSO0,), filtered, and the solvent was evaporated. The residue was crystallized
from diethyl ether. The residue (119.67g) was taken up in DCM and washed with HC]
IN. The organic layer was dried (MgSOa,), filtered, and the solvent was evaporated,
yielding 107.67g of intermediate 1 (87%).

=

Example A2
Preparation of intermediate 2

Br. ~
LT
Phosphoric trichloride (1.225 mol) was added dropwise at 10°C to DMF (0.525 mol).
Then intermediate 1 (0.175 mol) was added at room temperature. The mixture was
stirred overnight at 80°C, poured out on ice and extracted with DCM. The organic layer
was dried (MgS0,), filtered, and the solvent was evaporated. The product was used
without further purification, yielding 77.62 g of intermediate 2 (67%).

Example A3
a) Preparation of intermediate 3

ROSQS
N

P
A mixture of intermediate 2 (0.233 mol) in a 30% MeONa in MeOH solution (222.32
ml) and MeOH (776 ml) was stirred and refluxed overnight, then poured out on ice and
extracted with DCM. The organic layer was separated, dried (MgSO,), filtered and the
solvent was evaporated. The residue was purified by column chromatography over
silica gel (eluent: DCM/cyclohexane 20/80 and then 100/0; 20-45um). The pure
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formula (XIX) in the presence of AICl3 and a suitable
sol vent, such as for exanple 5 chl orobenzene. -~r
(R)p (RAP (RI) O(R" )r w8SHW HO (XX I
(XVIl1l-a) In the internediates of fornmula (111) the Rl

S ¢St dnls WRR coliBdted £RIBS Wmhﬁh@e@?&a&&%l&ﬂg 95¢ bAhRrmediate 3
k&}ltuent may take the place o | eavi ng
g

Said internedi ates of hal \'\' Rs NR2
formula (111) being represented by forrrul a . 10 The
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O‘ sonme conpounds the absol ute stgreochem cal
configuration of the stereogenic -@- ay

t her ei n wiperpsdia®dferi nental |y det ervfin
cases the stereochemcally isomeric form which was
first isolated is designated as "A" and the second as

’ Bg)pgeﬁgrgmﬁtoff,ﬂigﬁ,{éa{ater@ference to the actual
stereocheni cal confi g HQwever, said "A" and

"B" isomeric forms can @ uousl y characterized
by a 20 person skilled in f'he art usi ng art-known

nmet hods such as, for exanpl X-ray di ffraction. The

i Yoinixtire of intarinediate 2 (B.64% mobania RH6dHONR in BEFbselutian (50 ml) and

f@i@éﬁ%ﬂﬂﬁg WS SRR MREE fok 1 t2 'h%ﬂrg ZEIEeQinRﬁIH Whs pdufd out on
erm in

e PG RED OV Th AR 4 W ReHEE A o B AURPQR, Ftered
* EhtF thesalventtvets ewdpphtesk, ielding 1527 @mtennghats4 (WA

acetate, 'DCM neans dichloronmethane. 5 A Preparation

ofExmgel A ernedi ates Exanple Al Preparation of

I ni el;rengaqzlmaotneof :1Lntermed1ate

coatliicocs

Aluminum chloride (1.31 mol) was added at room temperature to a mixture of N-(3-
bromophenyl)-a-(phenylmethylene)benzeneacetamide (0.1311 mol) in chlorobenzene
(500 ml). The mixture was stirred and refluxed for 3 hours, then cooled to room
temperature, poured out into ice water and filtered. The filtrate was washed with H,O,
then with cyclohexane and dried, yielding 35.5 g of intermediate 5 (95%).

b) Preparation of intermediate 6 and intermediate 7

Br
N
N Cl Br N

intermediate 6 intermediate 7
A mixture of intermediate 5 (0.2815 mol) in phosphoric trichloride (320 ml) was stirred
and refluxed for 1 hour, then cooled to room temperature and the solvent was
evaporated till dryness. The residue was taken up in H>O. The mixture was extracted
with DCM. The organic layer was separated, dried (MgSO.), filtered, and the solvent
was evaporated till dryness. The residue (58.2 g) was purified by column
chromatography over silica gel (eluent: toluene/cyclohexane 80/20; 15-35um). Two
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(700m) and the mxture was stirred at room
tenperature overnight. The m xture was poured out 10
into water and concentrated {MOH, and extracted with
DCM The organic |ayer was dried (MgSO4), filtered,

aﬁqcﬁotﬂ?w%@ c\’)ﬁ&rted’@ﬁ tRYRPRhAW B bvagdifted, SHIARE 2 VB f intermediate 6
cr (gg % ; élom diethyl ether. The'residue

46 tpeemedige - up in DCM and washed with HO  IN
The)Rre;gmmonofmmmeMSdrl ed (MpSM), filtered, and the
sol vent was evapor at ed, s yi eldinng 107. 67g of
intermediate 1 (87%. A2 Preparation of

internediate 2 Bt ~ | Phosphoric trichloride
(1 225 nmol) was added dropwi $e at 10C to DMF (0.525

ThFBte{rﬁéﬂtEﬁﬂb BH rgsolﬁ Qnd]a7 ?o MI Ok ﬁl‘ééﬁdsoﬁ:hon 0329

roo enperatu over ni

NI lUC Y ITEY r@hwe%ﬁqeé@n@f?@u@é ford daxs. then ﬁoqmvp TogR
ort@@ﬁml ik E}X)ﬁfed ovBimtodice wdt# MaFDbYed. The ﬁmeebvagamdhzo ddieith H,O
SQ t, wa or uct was use

‘x‘gﬂ“t"’?"u @p uff}ltggﬂedf ngn@ryl elding 77.62 g of

|nter nedi at e 2 (67% Exanpl e A3 a) Preparation of

i RXaPpladdate 3 Br | N A mixture of internediate 2

( Oayepanarioh of mtamadidteeONa i n MeOH sol uti on (222. 32
m) and MeOH (776 nl) was>¢tFrred and refl uxed

overni ght, then pour ed o 6 and extracted with

DCM The organic | ayer ted dried (MgSOH4),
filtered and the 25 solyv

ted. The
" TS RhS - HSeofy? éﬂ%ﬁﬁg 2hmohar SYNA (550 ) was
S istitréPand heatc®4tL8OPC forBOYhiaytes, ﬂtmmaﬁﬂed ﬁﬁb&ﬂ terapkritiven

é%@%gﬁ%%}mﬁ) ggaﬁl %(f%ﬂ%o ns were co F?:é%dt ang reﬂuged

t leueraighty The mipgure Xag glowadda coglite Fagmhigmpergtugg and acidified till pH 5
| REBHEAS.athe paeclpﬁtaﬁ%as fillered foffl, Waskicd gith H,Orand diied @asmm),

PLERAhEsh 26FRIHhOfat § (5249). Met hod descri bed above.

b) Preparation of intermediate 10
O
A mixture of intermediate 9 (0.035 mol) in 1,1'-oxybisbenzene (100 ml) 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 (eluent: DCM/MeOH 100/0, then 99/1). The

pure fractions were collected and the solvent was evaporated, yielding 25.6 g of
intermediate 10 (61%).

Example A6
a) Preparation of intermediate 11
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EtOH (150 m ) was stirred and refluxed for 12 hours.
The m xture was poured out on ice and extracted with
DCM The organic |ayer was séJarated, dried (MgSQH4),
filtered i o and the solvent was evaporated, yielding

é f]-le(?lfcﬁetﬁ’}fl e’crl]ﬁl; ?gvrﬁg rrzgic(iilé% fogﬁsséuuomm&n&énﬂ’}lamme (0.139 mol)
DR ﬁ?ﬁ%relﬁ (P Bptare s a5 {15 0 Bty Lpd s hexahydrat

t 6{0{93&7 mbl) aed then alanbndee(OdﬂNn(dB)-were added and the mixture was stirred

g@@ﬁm} )nnfi’ﬁe!spj" egi;égd; ?% 'ﬂ%ﬂéﬁﬂé&"(@ agg I&Wv% added and the

t
(ool SRS %’g iR wAsiparred dup Bt gnd
r eatackdl widnBAat Theorgadc tagel wastwash¢dowitlc wateg tlen vathdK,CO;
figlnb
'10/2 exaﬁg&;ﬁn é; ﬂéltefeﬁ fr 2 %«%Tﬁé{&dﬁlfz@s /Y ) WaS Purtheatby

cycl B3 0% rre %I(gg M@%@Q@md di 33}/?)

| 8 Momd) dhe p\Yre Bactrdns wierd\tolléct&l dndNdvaporited, lyiediding £7.%g of
|qJ ‘ﬁ m xture of internediate 5 (0.2815
I'n os?yh0|ctr|chlor|de(320 m) was stirred
P@P%‘?@d’ figermedigti}2  t hen cool ed to room
terrperature and the sol \ was evaporated till
dryness. The residue wasyfaken up in H2O The m xture
was extracted 20 with DEi~Te organic | ayer was
separated, dried (MpSARrKAtered, and the sol vent
vvas evaporated till drynéss The resi due (58 2 g) was

( el tu:félht t ol %g}r?g?ég Qﬁgm%a s Sﬁlﬁ@i g%%ﬁi&ﬁe 3o
S GEBpaR 30 SR pSrege il (0.0588 mol) i BOM (208l and the
mixture was stirred at room temperature for one night. K2CO3; 10% was added, the
organic layer was decanted, dried (MgSOy), filtered off and evaporated till a volume of
150 ml of intermediate 12 was left.
c) Preparation of intermediate 13

4-Methylbenzenesulfonyl chloride (0.075 mol) was added portionwise at room
temperature to a solution of intermediate 12 (0.0598 mol) in a 10 % K»COj3 solution
(150 ml) and DCM (150ml) and the mixture was stirred at room temperature for one
night. Diethyl ether was added and filtered off. The precipitate was washed with diethyl
ether and evaporated till dryness, yielding 14 g of intermediate 13 (78%).

d) Preparation of intermediate 14

-
Cl N
A mixture of intermediate 13 (0.047 mol) in phosphoric trichloride (150 ml) was stirred
and refluxed for 48 hours. The mixture was evaporated, the residue was taken up in



factions were collected and the sol vent was
evaporated, yielding 21 g of internediate 6 and 34.5

w@2@5/07mBer mredi ate 7. c) Preparation of internedi/aPm®o8050271

10

15

20

Br I NAmxture of internediate 6 (0.0659 nol) and a
30 % MeONa in MeOH solution (0.329 nol) in McOH (300
m) was stirred and refl uxed-38er 2 days, then cool ed
to room5 tenperature, poured out into ice water and

| INH.QIEPéhd cliSutdd Wi BURL 198 ofiaig 08 b urtdMaB 08, Blirbdlofd
b a0 Syanorish, Brdng S e RO A@EA v )

A
m xture of 5-brono-11-indole-2,3-dione (0.28 nol) in
3MixhmpllAT650 nl) was stirred and heated at 80C for 30

m Q}J}i@ﬁdraﬁohwhﬁgﬂbﬁgtetlg roomtenperature. 10

Benzenepr opanal (0.28 nol s added and the m xture
was stirred and reflu hght. The m xture was
allowed to cool to ro GHRE ure and acidified till

pHS5 wth HOAc. The precrpitate was filtered off,
WS hddurélot L(H2inmdpkbngTétBshohy X3 TUKIDL) and/p-SkébegknEftophndic acid

i nt,e di 9..(52% . arati of .inter '

) 6] B R4 ol g@%?ﬁ?tA?@ﬁ&vgﬁlﬁhé-@ewﬁﬁwmﬁ@ﬁw room

1 temhpenstyriei Bisenmecipitate wasdiliered, washed wiith dicthyA ater apg driedytThg

?tres%ﬂl@ Wak nysﬁ]_}i%@cﬂﬁﬁm nrhg.nrlﬂ; prévigithtd \Qas.Cmg*edt(?’f z?xﬂqmed, yielding
er at.ure. .Thi edure” was carried out four

ti%ﬁgsg.&l'f’ﬁtgm?me%‘%%’ 'es were conbi ned and then

pub) Piepatatipp of ind¢rmediatehibonat ogr aphy over silica gel

(eluent: DCM MeOH 100/0, tlthen 99/1). The pure

fractions were coll ect and @ sol vent was

evapor at ed, vyielding 2576 NG © internediate 10 (61

% . 20 Exanple A6 a% Preparation of internediate 1ﬂ} N..
A mixture of intermediate 15 (0.076 mol) and hydrazine (0.76 mol) in 1,2-ethanediol
(240 ml) was stirred at 100°C for 1 hour. KOH (0.266 mol) was added. The mixture
was stirred at 180°C overnight. H,O was added. The mixture was acidified and
extracted with DCM. The organic layer was separated, dried (MgSO.), filtered, and the
solvent was evaporated. The residue (12.05 g) was crystallized from DIPE. The
precipitate was filtered off and dried, yielding 4.74 g of intermediate 16.

¢) Preparation of intermediate 17
X
LU

Phosphoric trichloride (0.057 mol) was added slowly at 80°C to a mixture of
intermediate 16 (0.019 mol) and benzyltriethylammonium chloride (0.0532 mol) in
acetonitrile (50 ml). The mixture was stirred overnight. The solvent was evaporated.
The mixture was poured out into ice and Na,CO; 10% and extracted with DCM. The
organic layer was separated, dried (MgSOs.), filtered, and the solvent was evaporated,
yielding 4.08 g of intermediate 17.

Example A8
a) Preparation of intermediate 18 and intermediate 19

intermediate 18 intermediate 19



WO 2005/ 070430 PCT/ EP2005/ 050271 -37 HCI/ di et hyl
ether (30 mM) was added to a sol ution of

wda@2somabenzenam ne (0.139 nol) in EtOH (250 md)/EP2OAS/050271

10

15

20

the m xture was stirred for 30 m nutes. Iron chloride
hexahydrate (0.237 nol) and then zinc chloride (0.014
nol) were added and the m xtt®9% was stirred at 80C
for 30 mnutes. 3-Chloro-I|-phenyl-I-propanone (0.146

N IniMES of AtRshidn dhibhge o5zsmn¥61 3@ ForSpropdrdg lorfde ©.234

0 o Al R
Wi(0.234mbB in 1 ﬂhhuhlometﬂhanKEmOIinl) $Ryadded] B nhivtyBO#3s stirred at 0°C

}‘O lflr".t ftlacggagéso@&pmﬁmﬁe Hafer!- ThUb?%aEnﬁﬁlh Vi Gvaf SDafiled\@ied

CAMeS. ttsed o 59 5057 cres SeFRORBR 399 pidog @éﬁaﬁ? purified by
p woknfnr chednadopsaphs rogercsilich el (ebhentn clycbohaxeme @M 604022044 Hgn).
1 ﬁv&gﬁé}%mﬂ@wérg SR 2Ad ﬁle %Jiv%% ev@l)ra%o? Prlddlg ?Eacﬁtms 31g

|nter |ate1 |~ Br ar poper ox

Gragion s gl HGL) Bt 14 BAFHOR . Hrauion 2 was ik up
t GiﬁMPE,ttth&hé resdtigpradipicate whs filkdired afﬁahcbdr&d,lﬁel(lﬁg @2080f
M) hrhddid. (200 M) and the mixture was stirred at

roomtenperature for one night. K2C03 10% was added,
t h&) Prpgatgnofimtgmedigie?lyecant ed, dried (MySO4),
filtered off and evaporated {il vol ume of 15 150
nil of internediate 12 ~°Cc) Preparation of
intermediate 13 | r 4- Met hyl benzenesul f onyl

chl ori de (O 075 nol) dded portionw se at room

TR ol O R G 61

( 250 m¢0aﬁbg)tm ecennmmlcr(éoﬂmé) veasistirrediat $0°¢ &3 hours. HoO was
t emﬁ ltr?y fngg!fng f&%ae Bftracfl r&Eﬁg Dl@t/lz trhy/ breti ﬁ&erVW& sa}sméh, dried
o 01, Sl the v RF s ELSTR e RHE R2 £t HiiBegiptg 40

14190%Y. i nternediate 13 (78% . d) Preparation of
internmedi ate 14 ~ Br

Example A9

Preparation of intermediate 21
|

O. N
O,
A mixture of 1-(3,5-difluorophenyl)ethanone (0.013 mol), formaldehyde (0.05 mol)
and N-methylmethanamine hydrochloride (0.052 mol) in concentrated HCI (0.1ml) in
EtOH (20 ml) was stirred at 80°C for 20 hours, then cooled to room temperature. The
solvent was evaporated till dryness. The residue was taken up in HCI 3N. The mixture
was washed with diethy] ether, basified with K,CO3 and extracted with diethyl ether.

The organic layer was separated, dried (MgSOs,), filtered, and the solvent was
evaporated, yielding 2 g of intermediate 21.



O NA mxture of internmediate 13 (0.047 nol) in
phosphoric trichloride (150 mM) was stirred and

w0 edosioxmao f or 48 hours. The m xture was evapor Bt EHP2005e50271
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resi due was taken up in WO 2005/ 070430

PCT/ EP2005/ 050271 -38 NH4OH and extracted with DCM
The organic | ayer was dried @48SH), filtered off and
evaporated, yielding 13 g of internediate 14 (87%.

Eﬁgg%@m a) Preparation of internediate 15 aYNO-O H

f\- ure ofﬁ%%glﬁ%ﬁ@r}gg%&%)n%{hhgne (0.37 nol) and

ester (1.48 nol)
was brought
iltered,
resi due was

of f and dried, 4rel di ng 56.6 g of-Twternediate 15
(58% . b) Prepq,_r;ta‘tng&n,zgf I nt er megh@h&iak®3 Ctxo O rr A

e qf |nt di.at e a2|ne
(Ot Bl 61 ey s éé?%f&am%brﬁ A
atsolm@@@ﬂ‘m, S-teteanrethykdperidone 26,62 mol))in HE QoY Thamlxture was
Misitrel] £ — 1085108 2O Miffksahd #3A Cos@N 70, -A iﬂ%@n*émln@aﬂe&ate 2

oo i 7 i B s it B e S G 1 21

a m:lnutbse A sobition of 3Mme@1vbpm®tlemlen?ﬂﬂepmwouq €0.1 mel) %Tgf
0Ghi) Wadbiided €Thel thi far b EFstirrbll 6t —10P€ FrAll Hodk, Dropst to —50°C and

faE iy e st AL A——

a '‘tdtnpe@tire ifor] ¥ Rinuepirst dxtracted with BtQAIL The otBFiclaiey wagssparated,
a@ﬁe&l ﬁﬁ ﬁlt"&edsagﬁ:tﬁeosoﬁ'eﬁ@ vxdstebﬁ,oeited TR RisieReliwad Rkdup in
b

b | t hI
( B35S Ararsciate NS St o, MteL DR EONS fed i RY e gad dried
stin vacgd, yielding |4gxtf mtailmdstd 23dR%)\he nenthgydayst wak evajiorated. The
”késﬁdh%%z §va§’ b9Uéolmﬂﬁ ShrbaftoSaphy A2 Gfical YT nnat:

SN T Wi T
e\salyent atae dyaporated The residue was crystallized from diethyl ether_ The precipitate
was filtered off and dried, yielding 1g of intermediate 22.

The following intermediates were prepared according to the method described above.

intermediate 30

intermediate 31




20 yielding 4.08 g of internediate 17. Exanple A8 a)
Preparation of internediate 18 and internediate 19 o

wo pdosiomash at e 18 i ntermedi ate 19 WO 2005/ 0704 3BCT/EP2005/050271
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15

PCT/ EP2005/ 050271 -39 A m xture of alum nium chloride
(0.257 nol) and 3-chl oropropanoyl chloride (0.234

mol) in 1,2-dichloroethane (#00 nm) was stirred at 0C
A sol ution of naphthalene (0.234 nol) in

1, gy BlefhitmQRitaRR kM3 M) was added. The mixture was
stitred at OC for 1 hour and pedred out into ice

wat er. The organic | ayg i
(MySO4), filtered, and @
residue (56 g) was purifig
over silica gel (el uén ¢yl ohexane/ DCM 60/ 40;
20-45m). Two fraction ey e col |l ected and the sol vent
mas evaporated, yielding-2fractions, 31 g of

bt QORI SR AR At B ot
r destamethylpiparidined(0.0894cmop in THF (%8l pder Nafigwg th@enxmre was
y Isﬁ}rdd £t9—28°(2fdﬂ 20fnidifes, tHes coB1el 810 A .%]ZutBﬁ @P 64basrh®D-chloro-

i nt l. at X
O G T5N 1 G 06 Mo i THE (M Skl AL BTE Gl o
r‘rﬁ179)°(éfm 1 H@ma olutig of tesmediatad (0. 0@4(mibmrﬁ};\F (Rml) was
s taﬂ&é&@h@ﬁm&&@v&a@ Ettn?eghﬂﬂﬁ $70°630rouastempedficl fof 18 hours. H,0 and
was, e acl e (S
8twgae ad&ﬁi( € 01('%1‘,%\[&3& \/ g;&;%ltg gaqgg e/ﬁ Nla ldheﬁ\@&gSO‘;),

wafg cedoangrthe salventwas wap@amdéfhg residue (4.3 ghwas mrtﬁeé by cqlgmn
(T RMatogrmphyiovér shka BeRpRERL DQM/MeOWNHK(HH 973101;A0pf). Nhe

A @%@%W&F & F»?ﬁfleséﬂ‘ﬁs R BEBACL AT g of

N-intetrhediate2h Q3% ne hydrochlorlde (O 052 mol) in
concentrated HO (0.1 m) in EtOH (20 m) was stirred

TR eBre e v ST Rd trrine o ey ghhbidbove.

reS|due mas taken up in HCL3N. The m xture was washed
with diethyl ether, basified with K2C03 and¢fextract ed
wi th diethyl ether. >

intermediate 32

intermediate 33

intermediate 34




The organic | ayer was separated, dried (MJSH),
filtered, and the solvent was evaporated, yielding 2

w@2@6/07mser medi ate 21. WO 2005/ 070430 PCT/ EP20R61/88085050271
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-40- Exanple AlO a) Preparation of internediate 22 and
internediate 23 Br I~\ 1 Br N1 / N11 / HOQI
internmediate 22 internedi ate423 1. 6M Butyl | ithium
(0.12 nol) was added dropwi se at -10C under N2 flowto
a oy ¥etpatdien {ntg,ngd,@teggtetranet hyl pi peridine (0.12
mol”) i'n THE(200 m). ’ ure was stirred at -10C
for 20 mnutes and the -7OC. A m xture of
intermediate 2 5 (0.} J ih THE (100 m) was added.
The m xture was stirrgeg @ -70C for 45 minutes. A
solution of 3-(di rreth am no) - 1- phenyl - | - pr opanone
(0.1 nol) in THE (100 ﬁN was added. The m xture was

St1 icM Beyf ithl[lIZl 6.0b9 fnoib wWR4ldedd OL@Ltto E@olué(gﬁ)fwlgro yl-1-

RS @ﬁ%qﬁilaolzﬁ 9aT RS OB TR gL ssmd or 20

rmnmutastlm dodded 0aT0UY AnsdlutioBtofigernitiiater (§ H3# mol)ay dHF (30
Wﬁﬁ \Zﬁs?ﬂ%gi q%s rﬁsﬁt;l%{wﬁ%f{%@é?i?gboc for htheed sBidot Bﬁ3
ety LB iR L ngranora D0 foliR THESER miugeided
EfT@\onixtunt s stiftrgd ateflmﬁ foa ih ok then| braught\tee2A5C apid ekiaticted with
g \1/@10% g{hgbﬁéaﬁﬁ%ﬁrr 2’;? gepﬁﬁg@l, dridd db?ﬁlt eagd ﬁféglol&/ent was
C R The feh s, B mteg b @Fﬂ&éﬁ{?@}#@ phy over stiica gel'
DQNidvie BECMAMEPHANHLEH9G/4/015 20:8 5y m). The pure diactéans were collected
2\%2&%%392%%’%&% g@b}ai‘éaﬁ The RBdud @ 655:'%§| Aok ?%wﬁom DIPE. The
C PRoiaIpEs SlE ofiead red ety 7 g ipmedhl MR 168°0).
y Tk diotigr layer wds avaporated; ickding @ptheT hdg obinteomidiate 28.

|n ﬁsrg%ﬁl Qﬁ-mdﬁ{ egared according to the nethod
SCI‘I J%bove B/ \ N internediate 30 OH F

1.6M Butyllithium (0.0112 mol) was added dropwise at —20°C to a solution of N-(1-
methylethyl)-2-propanamine (0.0112 mol) in THF (20 ml) under N3 flow. The mixture
was stirred at —20°C for 30 minutes, then cooled to —70°C. A solution of intermediate
17 (0.0094 mol) in THF (20 ml) was added. The mixture was stirred for 45 minutes. A
solution of intermediate 21 (0.0112 mol) in THF (10 ml) was added. The mixture was
stirred at —70°C for 2 hours, poured out into H,O at —30°C and extracted with EtOAc.
The organic layer was separated, dried (MgSQy), filtered, and the solvent was
evaporated. The residue (4 g) was purified by column chromatography over silica gel
(eluent: DCM/MeOH 98/2; 15-40um). The pure fractions were collected and the
solvent was evaporated. The residue (3 g) was crystallized from DIPE. The precipitate
was filtered off and dried, yielding 1.94 g of intermediate 25 (43%) (M.P.: 140°C).



\ Il internediate 31 "IN H 20 WD 2005/070430
PCT/ EP2005/ 050271 -41- b) Preparation of internediate

wQ@4008070430 N CI F B | F -N 1.6M Butyl lithi unp¢DEBDO050271
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nol ) was added dropwi se at -20C to a m xture of
2,2,6,6- tetranethyl piperidine (0.0094 nol) in TI4F
(20 M) under N2 flow. The n448ture was stirred at
-20C for 20 m nutes, then cooled to -70C. A solution

of ¢ L250n %fgﬂ‘l,rg;e@iate%phenyl qui nol i ne (0.0062 nol) in
TH (40 M) was added. e mxture was stirred at 5

-70C for 1 hour. A sol ug of Mirntermedi ate 21 (0.0094
mol) in THE (25 m) 3 The m xture was
stirred from-70C to room eaturefor 18 hours.
H20 and Et OAc were add 'hé organi c | ayer was
washed wi th saturated dried (MgSH4), filtered,

aflckl\& mt}?l%l o‘ﬁ@ﬁﬁ)%@é&ﬂ WisEat!_85%EHe% rﬁﬂm?e 8D N( 1-

e s AR PSS T

f rsan‘ed R0 for 3@ olihweest thein eouded the-76%]. Aesolutinn of 2- chloro-4-methy1-
\églﬁgﬁflhﬁﬁohﬂé' @. bF'i i) )G i‘ﬁm@fm Wﬁ%@&é&e%@hﬁmﬁé‘ we@;med for

{148 THWRDA Lo ShuFTEbuE 21 (DA LPRDM SE (Bmhy

e ,mixtire wasnstichied bte-783C fdxl 2di8urs| pouredBut intd HsOraod attmctﬁdlwith\
Og10Rc. Tir o%n?cqu@r %Qée’ixgm%@é:%ﬁm %%Zrld, and the solvent was
evaporated. The residue (5 g) was purified by column chromatography over silica gel
(eluent: DCM/MeOH 98/2; 15-40um). The pure fractions were collected and the
solvent was evaporated, yielding 4 g of intermediate 26 (78%).
f) Preparation of intermediate 27

1.6M Butyllithium in hexane (0.0075 mol) was added dropwise at —70°C to a mixture
of intermediate 14 (0.0062 mol) in THF (20 ml) under N, flow. The mixture was stirred
at —70°C for 1 hour. A solution of intermediate 21 (0.0075 mol) in THF (10 ml) was
added at —70°C. The mixture was stirred from —70°C to room temperature then stirred
for 18 hours. H>O was added. The mixture was extracted with EtOAc. The organic
layer was washed with saturated NaCl, dried (MgSOy), filtered and the solvent was
evaporated. The residue (3 g) was purified by column chromatography over silica gel
(eluent: DCM/MeOH/NH,OH 97/3/0.1; 15-40um). The pure fractions were collected
and the solvent was evaporated, yielding 1.1 g of intermediate 27 (39%).



-42- c) Preparation of internediate 28 $r NCl S OH
-N 1.6MButyllithium(0.029 nol) was added at -10Cto

wa@2@slhaidon of N-propyl-1- propanam ne (0.029 poI/EPI005/050271
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TI-1F (50 mM) under N2 flow. The m xture was stirred
for 20 mnutes, then cooled to -70C. A solution of
internediate 2 (0.024 nol) i#4dHE (30 mnl) was added.
The m xture was stirred at -70C for 1 hour. A solution
Ofrpd félo%%ﬁkﬁﬁém fe§>2re«§ Blcahiiilg) to thdhOREA @83Eribed above.
(0.029 in THE (20 was added. The m xture was
stirred at -70C for 1 hour, then brought tg_-20C and
extracted with EtOAc. The organic .e@
separat ed drlgidt( SH), filtered, and thesol vent
evapiﬂI e residue was purifihed
chrormt ography over silica gel (eluent: >t
96/ 4/0.1; 20-45m . The pure fractions wer
10 and the sol vent was evaporated. Theyres
g) was cr stalllz§3frolePE Th '
flltered ied, yielding 2%
28 (MP.: 168C). The nother |ayer w
yi el di ng another 1.7g of internedi ate‘28. d)
Preparation of internediate 25 F HO , NVWF / NdO I
/ 1.6M Butyllithium (0.0112 nol) WS a @ dropvvl se at
-20C to auﬁa{déaiaﬁrmof N-(1- net hyl’e i
(0.0112 nmol) in THE (20 m) under N2 .
15 was stirred at -20C for 30 m nut es$ Q cooledto
-70C. A solution of internediate 17 (s 09 rml) in

VROH NH40H

m nut es. fherifelidicizgn Of internedi ate 2 . 112 nol )
in THE (10 nml) was added. The m Xtwfe ,h*,@l irred at
-70C for 2 hours, poured out into H2O at~-561

extracted with Et OAc. The organic Ia¥lgr
separated, dried (MyS04), filtereey ang
was 20 evapenetdie®.39The residue (4 g) was R
col unmm chr omat ogr aphy over silica gel @ lent :
DCM MeOH 98/ 2; 15-40m). The pure fractrqon$ Were
coll ected and the solvent was evapor a. The residue

intermediate 40 ~y

B. Preparation of the final compounds

Example B1

a) Preparation of compound 1

1.6M Butyllithium (0.0019 mol) was added dropwise at —70°C to a mixture of
intermediate 8 (0.0016 mol) in THF (5 ml) under N, flow. The mixture was stirred at —



was filtered off and dried, yielding 1.94 g of

internmediate 25 (43% (MP.: 140C). WD 2005/070430
wEODsARRBMS5/ 050271 -43- e) Preparation of i ntecTEBRI0aH/€50271

26 FN 110 F NC1 1.6MButyl lithium (0.013 nol) was

added dropw se at -30C to a m xture of N (1-

met hyl et hyl ) - 2- propanam ne (&5013 nol) in THE (20 m)

under N2 flow. The m xture stirred at -20C for 30

70ttt G211 Hole A SoRtof Uf infermé@ibie 24 (6.0019th&NirOFHF (2 ml) was added.

e
4 Seprarated, deed MgSutfileredodndithe slventivas evapdrated Tod B:sidoé yvas
' Duflita l()l&l'g%ﬂ ciBRaBEABE) ovERGlicd BeX felicht: BRMAKGI AL, OH

or. 2 rs, poured out into H20O and extracte
5 OB Er\GE). S Rt ey eoleied SREA POl weg Praptated
( Mg 0.2fg dftcempainddr(@8%MHso4HNt was evapor at ed.
The residue (5 g) was purified by colum

chr omat ogr aphy over silica gel el yent :  DCM .
9ghhg folleyiing)inalpompapadseie Probared e s e deirieh
t mbokD sol vent was evaporated, yielding 4 g of
intermediate 26 (78% . f) Preparatiop—pf internediate
27 FF NOHNCL 1.6MButyllithium=Q pexane (0.0075
ol ) was added dropwi se at -70C to W i xture of

i nter ' Qﬁﬁ+0 nol ) i n THErdACO der N2
flow. n‘?qgﬂe&{%ﬁ?(t%% e V\ialggitor ed at -70EN our . A
solution of internediate 21 (0.0075 K THE (10

m) was added at -70C. The m xture was Nstilrlred from
-70C to roomtenperature then stirredq 15 for 18 hours.
H20 was added The m xture was extracitad w,th Et OAc.
The organic |ayer was washed with sr ed Nad ,

dried SOA id.te and the sol vygn
evapor “ngl'}lgewié%l‘gbﬁg (3 g) was puri
chr omat ogr aphy over silica gel (el ue P

DCM MeOH NHAOH 97/ 3/0.1; 15-40m. The pufe fractions

were collected and the solvent was evaporat ed,
yielding 1.1 g of internediate 27 %. \

compound 20 (M.P.: 173°C)

compound 21 (MH+: 403)

compound 22 (MH+: 453)




20 WD 2005/ 070430 PCT/ EP2005/ 050271 -44 The foll ow ng
i nternmedi ates were prepared according to the nethod

waemsnidaedl above. O internediate 35 "-N O RCNEED05/050271
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OHinternediate 36 gNa OH F/ internediate 37 ,N N C
N\ internediate 3 OHN O HO N\ /I internediate
39\ \' \ NCI HOinternedi at4-40 ~r N O B.
Preparation of the final conpounds 5 Exanple B 1 a)
Preparation of conpound 1 F N HO I

compound 23 (MH+: 414)

b) Preparation of compound 2

Butyllithium (0.0035 mol) was added dropwise at —20°C to a solution of N-(1-
methylethyl)-2-propanamine (0.0034 mol) in THF (10 ml) under N; flow. The mixture
was stirred at —20°C for 20 minutes, then cooled to —70°C. A solution of intermediate
(0.0029 mol) in THF (10 ml) was added. The mixture was stirred at —70°C for 2 hours.
A solution of intermediate 21 (0.0032 mol) in THF (10 ml) was added at —70°C. The
mixture was stirred at —70°C for 3 hours, poured out into ice water and extracted with
DCM. The organic layer was separated, dried (MgSO4), filtered, and the solvent was
evaporated. The residue (1.4 g) was purified by column chromatography over silica gel
(eluent: DCM/MeOH/NH4OH 99/1/0.1; 15-40um). The desired fraction was collected
and the solvent was evaporated. The residue (0.968 g) was purified by column
chromatography over silica gel (eluent: DCM/MeOH/NH,OH 98/2/0.2; 15-40um). The
pure fractions were collected and the solvent was evaporated. The residue was dried,
yielding 0.151g of compound 2 (11%, oil).

Example B2
a) Preparation of compound 3

A 30% MeONa solution (2 ml) was added at room temperature to a mixture of
intermediate 23 (0.002 mol) in MeOH (2ml). The mixture was stirred and refluxed
overnight, poured out on ice and extracted with DCM. The organic layer was separated,



1.6M Butyllithium (0.0019 nol) was added dropw se at

-70C to a mxture of internmediate 8 (0.0016 nol) in
wakies0480 ) under N2 flow. The m xture was stiPCEHEPADS050271

WD 2005/ 070430 PCT/ EP2005/ 050271 -45 70C for 1 hour.

A solution of internediate 21 (0.0019 nol) in THE (2

m) was added. H20 was adde#’- The m xture was

extracted with DCM The organic | ayer was separated,

d Bh&ﬂ(bﬁ%@(? §etterdd Addahé& shiveabdad éﬁ?&‘a{e&eme réfdue (0.62 g) was

eva ‘The .resi due was gf F@S ywﬂwﬂ

cR LeR chgorstogrpphy Ayt gef (flysp B
5 99/3/(29; 05440pﬁ0r’@he pﬁtaefrq@ums weracolleoted andthe sclyénitanas evhporated.
aFI‘ﬂe B@tﬁmﬁ@lﬁﬁ& sﬁ]l&gd ﬁ'oﬁﬁ' i 1S1pgt Tk ﬂ'e&p&t@&'as filtered

dg (gnq)?é gPSEPfa%)eaJ %M;Po %&%Q%L ﬂgd

descrl bed above. T/Y Ncom pound 18 (NH4+: 463) N O

C??‘E%‘?’WW%‘?%@%% pichling e eFp G

Rhave. 453) OH 1 conpound / N WD 2005/ 070430

PCT/ EP2005/ 050271 -46 N conpound 23 ( MH: ) .-N
OHH | Br g
N
compound 12 (M.P.: 170°C) F i

compound 15 (M.P.: 138°C)

compound 24 (M.P.: 215°C)

as an ethanedioic acid salt (1:1)

compound 25 (M.P.: 160°C)

compound 26 (M.P.: 60°C)

compound 27 (M.P.: 144°C)




N Q b) Preparation of conpound 2 11 N, NOH NO1
Butyll'ithium (0.0035 nol) was added dropw se at -20C

wo 0008/0%@But i on of N-(1- nethyl et hyl)-2-pr opanamrdTiEP2005/050271
(0.0034 nol) in THE (10 m) under N2 flow. The m xture
was stirred at -20C for 20 m nutes, then cooled to
-70C. A solution of interned48te 5 (0.0029 nol) in THE
(10 M) was added. The mi xture was stirred at -70C for
2 hours. A solution of internediate (0.0032 nol)
in THE (10 m) was added at -70C. T m xture was
stirred at -70C for 3 hours, pouredﬂoo Fj)
and exdompemIk M- 409M The organic
separated, dried (MySO4), filtered, @. The soI vent
was evaporated. The residue (1.4 Q) 3 P
col umm chromat ogr aphy over silica gel 10 (el uent:
DCM MeOH/ NHaCOH 99/1/0.1; 15-40m. The [ fraction
was collected and the solvent was evapbrated. The
resi du@nipBatolh .waﬁnfuri fied by\g H
chromat ography over silica gel (el lent%® Ne OH/ NHACH
98/2/0.2; 15-40n). The pure fractions were' cd | ected
and the sol vent was evaporated. The residue was dried,
yi el ding 0.151g of conpound 2 (11% %
B2 a) cdipad 30 (MIP.aB2agympound 3 Br J
solution (2 nm) was added at room. eqpessz
m Xt aran efifancdipiceridwalt GtV 23 (0. 002} nol ™ :
The m xture was stirred and refl uxed overni gh ,
poured out on ice and extracted with DCM The organic
| ayer was separated, WO 2005/ 070430 PCT/ EP2005/ 050271
- 48) Plepastion My S6Mpounial t er ed, and the sol vent was
eva)porat ed. The residue (0.62,9) was purified by
col uim chromat ogr aphy over_ silica gel (eluent:
DCM MeOH NH4CH 95/5/0/}5; h m. The pure fractions
were col l ected and the” sG Was evaporated. The
obt ai ned residue (0.39 ¢ ayystallized from D PE.
The precipitate was fil tg

A mixture of intermediate 25 (0.0004 mol) and pyrrolidine (0.0021 mol) was stirred at
90°C overnight, then poured out into H>O and extracted with DCM. The organic layer
was separated, dried (MgSO,), filtered, and the solvent was evaporated. The residue

5  (0.18 g) was purified by column chromatography over silica gel (eluent:
DCM/MeOH/NH,OH 98/2/0.1; 10um). The desired fraction was collected and the
solvent was evaporated, yielding 0.043g of compound 4 (20%, MH+: 516).



5 off and dried, yielding 0.15 g of conpound 3 (MP.:
66C). The follow ng final conpounds were prepared

w@ewsndi4ag to the nmethod described above. ~I BrT/EP2005/050271

compound 12 (MP.: 170C) FNr xOH F Br \ N1 /
conpound 15 (MP.: 138C) S OHF F ~ ~I conpound 24
(MP.: 215C) as an et hanedi oM9-acid salt (1:1) H\ Dr
/ compound 25 (M P.: 160C) | off eN- conpound

\
2005%704%9’9 CT(/gé%“BOS/ 058’%7[’Eted Y °gﬂé|1vmté’ghnpw§3ﬁ%ed

28 WH+ 449) HO \ N/ O\l conpound 29 (M 403)
on N conpound 30 (M P.: 1320

compound 31 (MH+: 532)

compound 32 (M.P.: 152°C)
as an ethanadioic acid salt (1:2)

compound 33 (M.P.: 198°C)
compound 34 (M.P.: 195°C)
compound 35 (MH+: 579)

compound 36 (M.P.: 158°C)

as an ethanedioic acid salt (1:3)




as an ethanedioic acid salt (1:1) OH N Q b)
Preparation of conmpound 4 F HOIl I-NF NN A mxture

woboosnresmedi ate 25 (0.0004 nol) and pyrroli di PET/EP2005/050271

10

(0.0021 nol) was stirred at 90C overni ght, then
poured out into H20 and extracted with DCM The
organic |layer was separated;S0dried (MgSO4), filtered,
and the solvent was evaporated. The residue 5 (0.18 @)
was purified by colum chronatography o silica gel
(eluent: DCM MeOH NHACH 98/ 2/ 0. 1-~1Qn3 he desired
fraction was collected and the solvert was
evapocahmoind $7 MA..ng6WC)043g of conpoyhd
516). WD 2005/ 070430 PCT/ EP2005/ 0502 /‘Fgf
follow ng final conpounds were prepared acclar {ng to
the nmet hod descri bed above. F 4HO/ | conpound 31
(MM +: 532) \ / NN F OH conpousd 324(N P.:
as an ethanadioic acid salt (1:2) N

conpouspoadd G8AN.P.: 1B88T)) NON No/

0% M

c) Preparation of compound 5

A mixture of intermediate 25, 2-furanylboronic acid (0.0012 mol),
tetrakis(triphenylphosphine)palladium (0.0013 mol) and a 2M Na,COj solution (0.002
mol) in dimethy] ether (7 ml) was stirred at 90°C ovemnight, then poured out into H,O
and extracted with DCM. The organic layer was separated, dried (MgSQO.), filtered, and
the solvent was evaporated. The residue (0.2 g) was purified by column
chromatography over silica gel (eluent: DCM/MeOH 95/5; 15-40pm). The pure
fractions were collected and the solvent was evaporated. The residue (0.12 g) was
purified by column chromatography over silica gel (eluent: DCM/MeOH/NH,OH
99/1/0.1; 20um). The pure fractions were collected and the solvent was evaporated,
yielding 0.06g of compound 5 (28%, M.P.: 130°C).



VN conpound 34 (MP.: 195C) F 1 Br pound 35 (M 1+:

579) NI comS d conpound 36 (MP.: 158C) ,N as an

we@roosamashd oi ¢ acid salt (1:3) WO 2005/070430 PCT/EP2005/050271

10

PCT/ EP2005/ 050271 -50 - o conpound 37 (MP.: 166C) I
/ NN ~NO1Il [|ik" conpound 38 (MP.: 188C) I N N %N
Nc/ c¢) Preparation of conmpotild 5 F HOF | / ON A
m xture of internediate 25, 2-furanyl boronic acid
(%Q%%vm% final csrﬁl.t,&ﬁhé wérk pkPARAML QAR REmRAbLY askcHbed
) and 2M Na2 solution (0.002 nol) in
ah‘é‘f"hyl et her (7 rH) was stirred at 90C overni ght,
then poured out into H20 5 and extracfed with DCM The
organi c | ayer was separated, dried (L~ "Filtered,
and the solvent was evaporated. The (0.2 9)
was pusimpouad 3BYMdA] 136FC) chr omat ograph ki lica gel
(eluent: DCM MeOH 95/5; 15-401inm.

compound 40 (M.P.: 173°C)

compound 41 (M.P.: 173°C)

compound 42 (M.P.: 188°C)

d) Preparation of compound 6

A mixture of intermediate 35 (0.0005 mol), methylboronic acid (0.0011 mol),
tetrakis(triphenylphosphine)palladium (0.0005 mol) and a 2M K;COs solution (0.0028
mol) in dimethy] ether (10 ml) and MeOH (3 ml) was stirred at 100°C for 24 hours,
then cooled to room temperature. H,O was added. The mixture was extracted with
EtOAc. The organic layer was washed with saturated NaCl, dried (MgSOs.), filtered and
the solvent was evaporated. The residue (0.19 g) was purified by column
chromatography over kromasil (eluent: DCM/MeOH/NH4OH 95/5/0.1; 10um). The



fractions were collected and the sol vent was
evaporated. The residue (0.12 g) was purified by

w@ odosnrn4ahr omat ogr aphy over silica gel (el uentPCT/EP2005/050271

10

DCM MeOH/ NHAOH 10 99/1/0.1; 20m. The pure fractions
were collected and the sol vent was evaporat ed,

yi el ding 0.06g of compound 535228% MP.: 130C). WO
2005/ 070430 PCT/ EP2005/ 050271 -51 The fol |l owi ng fi nal

c B sw&o@re@@@m?gl%wédwwe uleg g,aaaﬁs%@oef o
escCri conpoun

W@mpwnﬁ%(ﬁ#iol}“f’d 5842 1)%orrpounol 40 (M P.: 173(:) I
N~/ S FN | HOF compound 41 (MP.: 173C) | ° \ |

NThE foﬁwmm}%ﬁqd $as pithated ack8fdlfg)to HleGRARGH dedititiRll above.

conmpound
J

compound 43 (MH+: 397) Q OI AN

¢) Preparation of compound 7

A mixture of intermediate 23 (0.0019 mol), morpholine (0.0021 mol) and K,CO; (0.3
g) in acetonitrile (10 ml) was stirred and refluxed overnight, poured out on ice and
extracted with DCM. The organic layer was separated, dried (MgSQ.), filtered, and the
solvent was evaporated. The residue (0.58 g) was purified by column chromatography
over silica gel (eluent: DCM/MeOH/NH4OH 95/5/01 to 94/6/0.5; 15-40um). The
desired fraction was collected and the solvent was evaporated. The obtained residue
(0.04 g) was crystallized from DIPE. The precipitate was filtered off and dried, yielding
0.023 g of compound 7 (M.P.: 70°C).



A mxture of internmediate 35 (0.0005 nol),
nmet hyl boronic acid (0.0011 nol), 5

wo gios/ati4sq t ri phenyl phosphi ne) pal | adi um (0. 0005pamER20831€50271
a 2M K2C03 solution (0.0028 nol) in dinmethyl ether
(10 M) and MeOH (3 m) was stirred at 100C for 24
hours, then cooled to room tB8naperature. H20 was
added. The m xture was extracted with EtOAc. The
O 98 RdIfowinl/al wgp 8'R6ke Prdphred abdtk b thitfakthod Bdselbed
(MSH), filter dgﬁd t he EIé,)grlevent wa% evaporated. The
r 88%¥§ue (0.19 g) was purified by colum to
chr omat ogr aphy over kromasil (eluent: DCM Me@N
95/5/0.1; 1 Om). The WD 2005/ 070430xRCK ER26Q5/ 050271
-52 pure fractions were collected and

evapogghiind it QU NGEECY06 g of  cqonpound % F\é}% MH+
387, oil The follow ng final co o@ d%Mas prepared
accor di ng to the nmethod described abgve., |~ OH

conpound 43 (MH+: 397) -rr 5 e) Prieparation of
conpound 7 JON Br H A m xture of internediate 23
(0.0019 nol), norpholine (0.0021 nol) a
g) in acetonitrile (10 m) was stjrred and ref| uxed
overni ght, poured out on ice and & i
The organic | ayer was separated, dr
filterempoapdd 5v@@{+s7d‘l3 Yent was evape

silica gel (eluent: DCM MeOH NH40I;P\ ]
94/6/0.5; 15-40m. The desired fractfon was\cdl | ect ed
and the sol vent was evaporated. The obtai ned ¢

e resi due
10 over

(0.04 g) was crystallized fromDIPE. The pregipitate
was filtered off and dried, yielding 0.023_g of
compound 7 (M P.: 70C). WO 2005/070430

PCT/ EP2005/ 050271 -53 The fol | owi ng @ compounds

wer e porepandd6 MIHT0Q to the net hod
above. Br

compound 47 (MH+: 699)

compound 48 (MH+: 725)




compound 44 (MP.: 136C) N Nn off F Br conpound 45
(MH: 743) eN O :eN conmpou nd 46 (MP.: 200C) N'-N
w@®pooshidsd conpoun d 47 (MH: 699) /N | / Br PCT/EP2005/050271

conmpound 48 (MH+: 725) \ NI Nl HOON -IN "NH WO

2005/ 070430 PCT/ EP2005/ 050271 -54 eN Br conpound 49

(+: 624) HArl i \ Br conpotdd 50 (MH: 656) NN HO

I~ ~ _-NI Br conpound 51 (MI+: 610) Br jHO O |
compound 52 (M+: 594) \ N) 1110 I~ Br / \

compound 49 (MH+: 624)

compound 50 (MH+: 656)

compound 51 (MH+: 610)

compound 52 (MH+: 594)

N-
compound 53 (M.P.: 163°C) S oH Q‘

compound 54 (MH+: 703)




N conpound 53 (MP.: 163C) \ OH -N Br conmpound 54

(MH+: 703) \ ~NI N~ HO\ ON 1Al O W 2005/070430
wEOsARRBMS5/ 050271 -55 B°  conpound 55 ( M+ BdBEP100£/050271

NNOHx ~NrIN compound 56 (MP.: 167 C) | Br

compound 57 (M+: 568) Ni Ho Br conmpound 58 ( MH:

544) | ,Nx0 H I/ Br conpothdd 59 (MH: 541) / N x"x

I~H/N~ [/ Br \' I I Ncompound 60 (MH: 693) H ON x

compound 55 (MH+: 649)

compound 56 (M.P.: 167°C)

compound 57 (MH+: 568)

compound 58 (MH+: 544)

compound 59 (MH+: 541)

compound 60 (MH+: 693)




Il I ~ 0 WO 2005/070430 PCT/ EP2005/ 050271 -56 conpound
or 61 (MH+: 573) | NON OHE Br conmpound 62 (MP.:

WA4Sp7MBNON ~ Il N/ Br ~ ~ ~ | N N~%onpounelcC58P2005/050271

(MP.: 127C) OHN 0 Br 11" |II1'~ VNN(~ conpound 64
(M+: 698) HO _~ JH ~ NN N conpound 65 (MH: 542)
,-N~ eN conpound 66 (MP.: 1286€) -N WO 2005/ 070430
PCT/ EP2005/ 0502712 -57 | / I Br I \ \ conmpound 67
(M+: 518) H ~N N eN conpound 68 ( MP. 41 O I\
Br / / conpound 69 (MH: 775) \NN " \ N

compound 61 (MH+: 573)

compound 62 (M.P.: 149°C)

compound 63 (M.P.: 127°C)

compound 64 (MH+: 698)

compound 65 (MH+: 542)

compound 66 (M.P.: 129°C)




HO ~\I Br / I \ compound 70 (MP.: 217C) yIN NN~ NH

"N f) Preparation of compound 8 F N HNN A mxture
wobkoosntesmedi ate 27 (0. 0005 nol), PCT/EP2005/050271

3-(1, 3, 2-di oxabori nan-2-yl ) pyridine (0.0008 nol),

tetraki s(tri phenyl phosphi ne) pal | adi um (0. 0005 nol) and

a 2M K2C03 solution (0.0027-¥fl) in dinethyl ether

(7m) and MeOH (3ml) was stirred at 100C 5 for 18

hours under N2 flow, then cooled to roomtenpgrature.

H20O was added. The m xture was extracted w

The organlc Iayer mas mashed W th saturated

dried 04%7 , and the @ ’

evapor reS| (0.34 g) wes ' n

2005/ 070430 PCT/EP2005/050271 -58\u-~Hn 2- propanone

(6 M). Oxalic acid was added. The|m xture was

stirred. The precipitate was filtered off and dried

at 60C under a vacuo, yielding 0.29 g of

as an ethanedioic acid salt (1:2) (

The followi ng final conpounds were ccordlng

t o t heompaund @8 Mty 1434 above. OHjC gyndC%ﬁ

460) 9N 0 conpound 72 (MH: 450) \™°x\

Preparation of conmpound 9 F HOiN F Iy \ \ 1N

compound 69 (MH+: 775)

compound 70 (M.P.: 217°C)

f) Preparation of compound 8

A mixture of intermediate 27 (0.0005 mol), 3-(1,3,2-dioxaborinan-2-yl)pyridine
(0.0008 mol), tetrakis(triphenylphosphine)palladium (0.0005 mol) and a 2M K>COs
solution (0.0027 mol) in dimethy! ether (7ml) and MeOH (3ml) was stirred at 100°C

5  for 18 hours under N, flow, then cooled to room temperature. H,O was added. The
mixture was extracted with EtOAc. The organic layer was washed with saturated NaCl,
dried (MgSQy,), filtered, and the solvent was evaporated. The residue (0.34 g) was taken



A mxture of internediate 25 (0.0004 nol),
3-(1, 3, 2-di oxabori nan-2-yl ) pyridine (0.0012 nol),

wo edosaki4sq t ri phenyl phosphi ne) pal | adi um ( 0. 000CECTEP005/050271
and a 2M Na2CO3 10 solution (0.002 nol) in dinethyl
ether (6 mM) was stirred at 90C overnight, poured out
into H2O and extracted with £88M The organic | ayer was
separ at ed, dried (MgS™), filtered, and the sol vent

%% ) A @ﬁlmma&&d&ﬁ 6 rd@ﬁﬁreﬁﬂfs Isfidr&f THY

wﬁ@@g@g%g 505wk Vel PR 29 of

vvaempoxidd&ased eﬂlanbdidn@acstbka}te(rhtZ)W,Mdeﬁh‘iCéd, yi el di ng
0. 03 g of 15 conpound 9 (14% MP.: 164C). WO

2005 0430 _PCT/ EP20Q5/ 050271 - 59- e i.on . of
s cedd GRS YorR PIRERTA PECoBig b RetDg iended
(@b&207 nol) in N nethylnmethananmine (10 m) and
acetonitrile (10 mM) was stirred at 90C fog_ 12 hours,
poured out into H20/K2C03 and extracted @ h DCM The
organi c | ayer was separated, dri fSO4) filtered,
and t heonpohndTit (MIEs: 460ppor at ed. @ g fraction
(0.25 g) was stiffed at 5 90C for 72 )how axd
purified by col um chronat ography ova&r kromasi
(eluent: DCM MeOH 99/1; 10m). The desired_product
fraction was coll ect ed and the solv't'

oxal i cc@fpodﬁ@'mmpam;b and convel|q edld
et hanedioic acid salt (1:2.5). The pre

filtered off and dried, yielding 0.07 g of clompound
10 (14% MP.: 136C). 10 The follow ng final conpounds
wer e prepared according to the nmethod descri bed

ab% %%fméﬁp u%ggpound 73 (MH: 524) S HI\ O

A mixture of intermediate 25 (0.0004 mol), 3-(1,3,2-dioxaborinan-2-yl)pyridine
(0.0012 mol), tetrakis(triphenylphosphine)palladium (0.00004 mol) and a 2M Na,CO3

10  solution (0.002 mol) in dimethyl ether (6 ml) was stirred at 90°C overnight, poured out
into H,0O and extracted with DCM. The organic layer was separated, dried (MgSOy,),
filtered, and the solvent was evaporated. The residue (0.33 g) was purified by column
chromatography over silica gel (eluent: DCM/MeOH/NH,OH 97/3/0.1; 20pm). The
desired fraction was collected and the solvent was evaporated, yielding 0.03 g of

15 compound 9 (14%, M.P.: 164°C).



1) Preparation of conmpound 11 r JI SOH N I1C WO
2005/ 070430 PCT/ EP2005/ 050271 -60 A mi xture of KOH

w@ 200801043mol ) in 1-piperidineethanol (2 nm) waBCEHEPI0&050271

10

at 80Ctill KOH disappeared. Internediate 23 (0.0009
nol ) was added. The m xture was stirred at 80C

over ni ght, poured out on ice-38nd extracted with DCM
The organic | ayer was separated, dried (MjSO4),
filtered, and the sqlyent was evaporated. The residue
(2hy bemrﬁ)mwégo@maém ized fromDIPE. The precipitate
was filtered off and dried, ¥ielding 0.308 g of
compound 11 (M P.: 133 C) "]- foll owi ng final
conpound was prepared/N YA
descrl bed above. | Br campQ /5 (MP.: 141 ¢ ON

|nter nmedi ate 23 (0.000137 m)‘f ’f N- net hyl net hanam ne
(0.000412 nol

ac“e{*’é?ﬁﬁ“fFPf}“éﬂ‘?’Edlﬁthu' Vgaoga’g‘?l lé‘cﬁo th(ygﬂﬁﬂ% hour s,

po 0 edl) adtacetwohierileiPlO mal) svae xtirresicit 80P Crfol h2 mm potred out into

0 r}gé?]%&dgak?é& bxtralB3 wiBRSERL ke o dp@iATﬁﬁy o eaéa fac%, 'dh@& G\Si'gso4),

vent was evapor ate

mai&te{;dfmthfdsobvnmwm%@@e ﬁﬁampélr( 258 v ﬁ'é‘le at
t l9erC fdi G2 theats asdipurified by @ohumin chtoatitdgiaphy@serdabmasilt(eldent:

o Hotifeo8 ?ﬁ? 5 T AR0E Rkt el 138 B GHodtn8 the solvent
POYRS EYEPOTtedo Shoresidue @08 ) vas dissalygd-ip oxalicacidspropanoliand
WRbavepied s thd ethandliale agd sait (1 12e5) nHhiehwecipiescwasiiittred off and

U8 i BT Rt b R AT 13 V1 e

The following final compounds were prepared according to the method described
above.

compound 73 (MH+: 524)

compound 74 (MH+: 426)

i) Preparation of compound 11




(M T+: 544) Br compound 81 (M+: 556) \ ~x N Q(On I\
conpound 82 (M+: 677) Br N\ ~ OHtLr#0o ,N,, B\

waeowpormash 83 (MH+: 608) | | / |1 \ on / , N~ WPCT/EP2005/050271

10
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2005/ 070430 PCT/ EP2005/ 050271 -62- eN conpound 84
(M++ 648) eOHOH conpound 85 (MH: 636) " oroH Br
pound 86 (MH: 653) com OH e0conpo und 87 (MH: 617)
) /N, conpound 88 (M+: 684) O Br filoil Br

C ARAHRE oBROENUD01 BRé)) il -piplridibeeildiol (2N¥h1) was stirred at 80°C till
KOH disappeared. Intermediate 23 (0.0009 mol) was added. The mixture was stirred at
80°C overnight, poured out on ice and extracted with DCM. The otganic layer was
separated, dried (MgSO0,), filtered, and the solvent was evaporated. The residue (2.49
g) was crystallized from DIPE. The precipitate was filtered off and dried, yielding
0.308 g of compound 11 (M.P.: 131°C).

The following final compound was prepared according to the method described above.

compound 75 (M.P.: 141°C)

j) Preparation of compound 78

N

A mixture of intermediate 23 (0.000137 mol), N-methylmethanamine
(0.000412 mol, 3 equiv.) and K»COs3 (3 equiv.) in acetonitrile (2 ml) was stirred at
80°C for 12 hours, poured out into H>O and extracted with DCM. The organic layer
was separated, dried (MgSOy), filtered, and the solvent was evaporated. The obtained
fraction was purified by column chromatography over silica gel, then the desired
" product fraction was collected and the solvent was evaporated, yielding 0.07 g of
compound 78 (54.79%, MH+: 518).



WD 2005/ 070430 PCT/ EP2005/ 050271 -63- compound 90 e-N

(MH: 562) ,N, T-N N conmpound 91 (MH: 572) ,N-, N
webboBoomap ound 92 (M-1+: 615) J eN conpouneCEBP2005/050271

(M+: 546) eN conpo und 94 (MH#: 601) z O ,N~ VWO

2005/ 070430 PCT/ EP2005/ 050271 -64- Exanple B3 a)

Preparati on of conmpound 13 N6l \ ~1 NQ F OHF ~N

A rrixture of corrpound 12 (O 0003 nol ),

31hd followitl }Iaaaaas werdlp diddgdihDioQRORethd® ldscribed

te r aki s(t ri pheny hosphi ne pal I adi um (0. 00003 nol)

Y% 2M K2003 sol ut| on (0.0015 nol) in dinethyl

ether (6 M) and MeOH (2 m) was stirreg~Ngt 100C for

18 5 hours under N2 flow, then cooled t oom

tenperature. H20O was added. The i xtUL

wth Et OAc. The organl c layer was bel W th

satura‘to&l’om MHEFAY) (yS04) |

sol vent was evaporated. The resigdbe .

up in 2-propanone (2 m). Oxalis-zacyd (2 equival ents)

was added. The m xture was stirred #8x 10 m nutes.

The precipitate was filtered, washed with

and dried at 70C 10 under a vacuo, Yyieldi

conpound 13 as ethanedioic acid salt (1:1.

TS

compound 80 (MH+: 544)

compound 81 (MH+: 556)

compound 82 (MH+: 677)

compound 83 (MH+: 608)



MP.: 156C). The follow ng final conpound was prepared
according to the nethod descri bed above. N ~I \ ~I

w@oonsomado 76 (MP.: 177C) /| N OH N b) Prepar abCDEPB0S/050271

conmpound 14 VN 15 A m xture of conpound 3 (0.0003

nmol ), tetrakis(triphenyl phosphine)palladium (0.00003
nmol ), a 2M Na2CQO3 sol uti on (20019 nol) and

3-(1, 3, 2-di oxaborinan-2- yl)pyridine (0.0011 nol) in
di mrethyl ether (6 m) was stirred at 100& overni ght,

t hen WO 2005/ 070430 PCT/ EP2005/ 050271 3 poured out
into H20 and extracted with DCM BThe orgnl c layer was
separated, dried (MSO), fllter i the sol vent
was eveajmpoahd8d (MHe 648)si due was puryfhe

chromat ogr aphy over kromasil (el ugpi~

t ol uene/ 2- pr opanol / NHACH 80/ 20/ )
fractions were collected and the sol yent was
evaporated. The residue (0.1 g, 5 51 %9 was

crystallized fromD PE/ acetonitrile. The ecipitate

was filtered off and dried, yielding O. g of

conmpound 14 (M P.: 1800C). The f ol Hquip: inaI compound
bed above.
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-k N c) Preparation
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or gani c
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| ayer was separated, dried (MgSH), filtered, and the
sol vent was evaporated. The residue was purified by

w@ odoswmn4ahr omat ogr aphy over silica gel (el uentpPC/BP2005/050271
DCM MeOH/ NHACH 95/5/0.3; 20m. The pure fractions were
coll ected and the solvent was evaporated, yielding
0.038 g of compound 16 (11% -68H+: 447). Exanple B4
Preparation of conpound 17 Br N Il OH /N A mxture

of internediate 32 (0.0016 nol) in 6N HCO~(5 m) and
THE (10 m) was stirred at 80C for 48 s, then
cooled to roomtenperature, poured out info a 10 % WO
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6. 5mv eamronnd 2 MBHa01e) + 40% acet oni T

acid (2ml/1); nobile phase B: 109% @atonltrile) wer e
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1 mnute to 100% B in 4 mnutes, 100%™ for 5 m nutes
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% A for 2 m nutes. O

preci pitate was fiItered off and dried, y
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LCVS- et hod 2 LCVS anal ysis was carried out
(el ectrospray ionization in both positive and negative

W@ pusmeE}o node scanning from 100 to 1000 anu) BOI/BP2005/050271
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Kromasil C 18 colum (Interchim 25 Mntlugon, FR;
3.5m 4.6 x 100 mm) with a flowrate of 0.8

m /minute. Two nobile phases-6@nobil e phase A: 35%
6. 5mM anmoni um acetate + 30% acetonitrile + 35%

f eiaiple®di d (2n1/1); nobile phase B: 100%
acetonitrile) were enployed to run a gradient

c oayrepapatiohfof cordin8al 2\ for 1 m nute to 100% B in 4
m nutes, 100%B at a flowrate Qf 1.2 m/mnute for 4
mnutes to 100 % A at{ 0] 8nil/ ni b in 3 minutes, and
30 reequilibrate with ¥ P 1.5 mnute.

LCMS- net hod 3 LCVS anal ys i@ carried out

(el ectrospray ioni zatieRr iR_,positi ve node, scanni ng
from 100 to 900 anu) olg_a NXterra M5 C 18 col um
(Waters, MIford, MA, 5.m~4.6 X 35 150 mMm) vvith a
flowrate of 1 rernute 'Fvvo mobi | %hases

ile
pHemixtyre oBawpround2 €HOR0A mah: ac(é@érfgo xabeugn- -yl)pyndme (0.0006
aceily Gtrakis(tephenyiphdsphipé)paltadiim @OKI0E3 Mmolylthd & ANDKQO0R solution

SIS B0 A B T S o e 1
then coqled tpgpomytempegiturs. HiQ wasadded, The gyighure
B wals eﬁra&eﬂlﬁlﬂﬁlitomo%&r@imalaﬁ'm rvaislﬁbd@fnth]saﬁ]rﬂtd NaQl tised

: 3‘8‘*%?"%5 e oh ﬂ‘]e%vﬁﬂ%te?fﬁ’/&&%@‘%“?ﬁﬁ% (13 &5 up in
1 premavano(z}rrelart%@a Reid Eheguivata Tha@nipies, e stired for
1 104migute$ TBe prkoipate Wls filterdd) vﬂashe'd]smih 2 ﬂﬂ)pﬂ.nom?. 3nd driéditt 70°C

under a vacuo, yielding 0.077 g of compound 13 as ethanedioic acid salt (1:1.5) (38%,
M.P.: 156°C).

The following final compound was prepared according to the method described above.

compound 76 (M.P.: 177°C)

b) Preparation of compound 14

A mixture of compound 3 (0.0003 mol), tetrakis(triphenylphosphine)palladium
(0.00003 mol), a 2M Na,CO; solution (0.0019 mol) and 3-(1,3,2-dioxaborinan-2-
yDpyridine (0.0011 mol) in dimethy] ether (6 ml) was stirred at 100°C overnight, then
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poured out into H,O and extracted with DCM. The organic layer was separated, dried
(MgS0,), filtered, and the solvent was evaporated. The residue was purified by column
chromatography over kromasil (eluent: toluene/2-propanol/NH4OH 80/20/1; 10um).
The pure fractions were collected and the solvent was evaporated. The residue (0.1 g,
51%) was crystallized from DIPE/acetonitrile. The precipitate was filtered off and
dried, yielding 0.057 g of compound 14 (M.P.: 180°C).

The following final compound was prepared according to the method described above.

compound 77 (M.P.: 199°C)

¢) Preparation of compound 16

A mixture of compound 15 (0.0007 mol), tetrakis(triphenylphosphine)palladium
(0.00007 mol) and tetramethylstannane (0.0016 mol) 1n toluene (6 ml) was stirred and
refluxed overnight. H,O was added. The mixture was extracted with DCM. The organic
layer was separated, dried (MgSOs), filtered, and the solvent was evaporated. The
residue was purified by column chromatography over silica gel (eluent:
DCM/MeOH/NH,OH 95/5/0.3; 20um). The pure fractions were collected and the
solvent was evaporated, yielding 0.038 g of compound 16 (11%, MH+: 447).

Example B4
Preparation of compound 17

A mixture of intermediate 32 (0.0016 mol) in 6N HCI (5 ml) and THF (10 ml) was
stirred at 80°C for 48 hours, then cooled to room temperature, poured out into a 10 %
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mcrotiter plates were filled with 100 gl of 5
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(incub pen air valve and contipuous
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100 % A for 1 minute to 100% B in 4 minutes, 100% B for 5 minutes to 100 % A in 3
minutes, and reequilibrate with 100 % A for 2 minutes.

LCMS-method 2
LCMS analysis was carried out (electrospray ionization in both positive and negative
(pulsed) mode scanning from 100 to 1000 amu) on a Kromasil C18 column (Interchim,
Montlugon, FR; 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%
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 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.

LCMS-method 3
LCMS analysis was carried out (electrospray ionization in positive mode, scanning
from 100 to 900 amu) on a Xterra MS C18 column (Waters, Milford, MA; 5 pm, 4.6 x
150 mm) with a flow rate of 1 ml/minute. Two mobile phases (mobile phase A: 85%
6.5mM ammonium acetate + 15% acetonitrile; mobile phase B: 20% 6.5 mM
ammonium acetate + 80% acetonitrile) were employed to run a gradient condition from
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D. Pharmacological examples

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

Flat-bottom, sterile 96-well plastic microtiter plates were filled with 100 pl of
5  Middlebrook (1x) broth medium. Subsequently, stock solutions (10 x final test

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

10  after every 3 dilutions to minimize pipetting errors with high hydrophobic compounds.
Untreated control samples with (column 1) and without (column 12) inoculum were
included in each microtiter plate. Approximately 5000 CFU per well of
Mycobacterium tuberculosis (strain H37RV), in a volume of 100 pl in Middlebrook
(1x) broth medium, was added to the rows A to H, except column 12. The same volume

15  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
days after inoculation, Resazurin (1:5) was added to all wells in a volume of 20 ul and
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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.

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

Flat-bottom, sterile 96-well plastic microtiter plates were filled with 180 pl of sterile
deionized water, supplemented with 0.25 % BSA. Subsequently, stock solutions (7.8 x

final test concentration) of compounds were added in 45 pl volumes to a series of
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
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 pl in 2.8x
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
fluorometrically. Therefore Alamar Blue (10x) was added to all wells in a volume of 20
pl and plates were incubated for another 2 hours at 50°C.

The fluorescence was read in a computer-controlled fluorometer (Cytofluor, Biosearch)
at an excitation wavelength of 530 nm and an emission wavelength of 590 nm (gain
30). The % growth inhibition achieved by the compounds was calculated according to
standard methods. The pICso was defined as the 50 % inhibitory concentration for
bacterial growth. The results are shown in Table 2
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Table 2 : Results (pICsp) of an in vitro-screening of the compounds according to the
invention for M. smegmatis and M. tuberculosis.

M. M.
Co.No. smegmatis tuberculosis
(PICs0) (pICs0)

1 5.9
2 5.9
3 5.9
4 6.6
5 64
6 4.5
7 5.8
8 5.8
9 5.2
10 5.7
11 5.5 5.5
12 5.8
13 6.4
14 5.1
15 5.1
16 5.8
18 5.8
19 5.1
20 45
21 45
26 5.7
27 5.2
28 5.1
29 45
31 5.9
32 5.0
33 45
35 58
36 5.0
37 4.1
39 59
40 5.1
41 45
42 44
43 49
44 5.9
45 6.6
46 6.6
47 6.4
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carbon atons ; wherein each carbon atom can be
ORt s QWpbind &U&}aﬁlgwhggeﬂm RIS (Ta) G dhO¥heraltl diluli|Tb)
or oxo ; 5 Ar 1Is honbcycl e sel ect'ed fromthe group
of phenyl, naphthyl, acenaphthyl, tetrahydronaphthyl,
each optionally titut®d with 1, 2 or 3
substituents, each uert independently sel ected
fromthe group ,of QJL al o, cyano, nitro, am no,
mono- or dial K é zhaloalkyl, al kyl oxy,
hal oal kyl oxy, cqgr yl, 4l k" oxycar bonyl , (Ia)
al kyl car bonyl oy q'nocarbonyl, nmor phol i nyl and 10
nono- or di al am nocar bonyl ; Het is a nonocyclic
het er ocycl e seNected fromthe group of
N- phenoxypi peri @#nyl, pyrrolyl, pyrazolyl,
i mdazolyl, furanyl, thienyl, oxazolyl, isoxazolyl,
thiazolyl, triazolyl, isothiazolyl, pyridinyl,
pyrimdinyl, pyrgmnyl and” pyridazinyl; or a bicyclic
het er ocycl e sel ect fromlt heegroup of quinolinyl,
i soqui nolinyl, 15 1, - rahydr oi soqui nol i nyl,
qui noxal i nyl , r¥qde¥yit, lndagol yl, benzi mi dazol yI ,
benzoxazol yl , benx azoNyI4§benzothiazolyl(n»
benzi sot hi azol yl benzof g¢# anyl , benzot hi enyl,
2, 3-di hydr oberrg®f 1, 4] di oxi nyl or benzo[ 1, 3] di oxol yl ;
each nonocycli d and bicyclic heterocycle my
optionally RBE ybstituted on a carbon atomwith 1, 2
or 3 substituen selected fromthe 20 group of hal o,
hydroxy, al kyl or al kyl oxy; halo is a substituent
selected fromthe group of fluorg, chloro, bronp and
i dhophermacentigally progptable agid of base gadition sajp theraqb dhe quaternary
S aimificttiRdedTy#tlE SieRbEHRMidallgl isoftlerib) ﬁiﬂg@ glegeroﬁ I’theltgﬁtﬁmeﬁca foxmls
c . e rocar bon radica
ThROT a8 BTN Bkigl rofohS Ilefool nirtf 20 1Y

havi ng n_atons, wherein qne or

] nor e
cd'bon at oms hadesen, bale; helpalirl zxang; bysrexye ApHetlkyl, alkyloxy,
hal o- at ons; alkddthlo, alkPhdxyalkyl, alkylthioalkyl, Ar-alkyl or di(Ar)alkyl ;

p is an integer equal to 1, 2 or 3;
R? is hydrogen; alkyl; hydroxy; thio; alkyloxy optionally substituted with

R
amino or mono or di(alkyl)amino or a radical of formula ()
wherein Z is CH,, CH-R!?, O, S, N-R'? and t is an integer equal to 1 or 2
and the dotted line represents an optional bond; alkyloxyalkyloxy;
alkylthio; mono or di(alkyl)amino wherein alkyl may optionally be
substituted with one or two substituents each independently be selected
from alkyloxy or Ar or Het or morpholinyl or 2-oxopyrrolidinyl; Ar; Het




"f' (Ci 2)q Rs.N provided that when R7 is hydrogen
then the R4 radical nay al so be placed in position 3

wo@boosieo4gui nol i ne ring. 2. A conpound accor di NnBCT/@P2005/050271
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claim1 provided that when R6 is other than hydrogen
then 30 Rl is hydrogen and when R7 is other than
hydrogen then R6 i s hydrogen-743. A conpound accordi ng
toclaiml or 2 wherein R2 i s hydrogen; alkyl;
al kyl oxy optionally substitutegdCid h am no or nmono or
di (al kyl )am no or a radica NforZrul a WO 2005/ 070430
PCT/ EPZOOSI&SQ%an ofﬁﬁmuk VK, UwigsireZ s GHi, €H-R", O, S,
Cl42, CH R70Q,.,19, R10 |
10or 2 anolg ‘d%?‘%‘é‘a"g er‘ﬁ@zqq%?)rorese S a%o‘%%gime oegfésenﬁsan
bond; nono Qntlouhl(oandéyl)am no; Ar; Het or a (CHA -~-N
ZR‘iadl cal o fm”&--am(wﬂét%ﬂez CH2, CHRo, O S,
N-Rto; t |sg%9|nte gﬁoag&%gl:(ﬂ' and the dotted
| i%e represSAR MEEYT 6"3’? B a7 854 A conpound
aé@ordl ng tlsadnyct@nalmeIﬂhe pr ecedi ng clai ms wherein
R@("aﬁdﬁa{)hg&}fﬁ{ndeﬂ% a8 hyded : t %gm nas lby t
ut ed. wi s | ubstitue

ot pnd ianelinedp N5 s T iGhod HRE b el
to any one saiecteﬂé'romlbe gmupu gf wlmlldmym&mbd, Z-Bymfdmal, 3-
tOld gﬂ—r&ﬂ d E dﬁﬁﬁnpleﬁtﬁzdo I
prece |ng c a| er an nde y
are hydr ogeBy OBy e ]é' ?yraﬁo %Fb”ﬁ g’?’gf ‘{']’8'1
any one of plhaaqamdcmcd«ﬂazglldlh)di pmidaheylepynnﬂémvls pw;idnﬂgen
g:} .ﬁ tRé;é: tnaﬁ}l to Zemg%nd)&l&ﬁuiﬁwlayl emgr@aémnﬁgslo%uonany
fo 1or 2. beburbyitHID alyb ey disRE Bpigigamino
precedi ng chenoy®r diaﬁqytmmncRiJkykhlh yadkydereyalkyl, alkglhigalkyl and

pyrimidinyl;
R"),

~
-~

=

(GH2)s
RS is hydrogen or a radical of formula C\ wherein s is an integer
equal to zero, 1, 2, 3 or 4; r is an integer equal to 1, 2, 3,4 or 5 ; and 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;
R’ is hydrogen, alkyl, Ar or Het ;
R® is hydrogen or alkyl ;
R’ is oxo ; or
R¥and R’ together form the radical -CH=CH-N=;
R is hydrogen, alkyl, hydroxyl, aminocarbonyl, mono-or

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



9. A conpound according to claim1l wherein R is
hydr ogen, halo, alkyl or Het; R2 is alkyl, alkyl oxy

w@piosomaBbd y substituted with nono or di (al kyl )ean/BRP200$/050271
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a radical of ,(CH2h U fornula wherein Z is CH2,

CH R10, O, NNR1O, t is an integer equal to 1 25 or 2,
and R10 is hydrogen, alkyl, #pdroxyl, alkyl

substituted with one or two Het, al kyl substituted

W th OBGLEH atbe; eﬁﬁsa'ﬁ"% Clig(sﬁtmated H)lsoca™Bbn radichRteh ﬁd&f3 to 6

f | Hoh

o by hared af%ﬁ%%%@%%%%ﬁmw n fadical
PCT/ EPEOGig B&02 74 6 carbdn ethms ewherml@aclscauimraage xan ke dpgibnally
hydr Oxydbsnﬁ{eh%m%hﬁhy&aiye ok?op&s%) or two Het, alkyl

substi { ut.ed

o AT ot 18 ABAOHEIE SR %Pr%ﬁ%mwf R R NN

subst i telttalnydsoﬁabhlhyls eroh optionally substitnpd avithall, 3;0r R4ulmtithes, each
are ea Klio 49 ofh bt
e §1ﬁ’benzy| indefhdofhly QAR the BRI }}ﬁg,@}y eyano,

hydr og&#, amingmono- BR@aﬂlgmané]ngg‘gﬂa%ﬂc B’WH Ba]f"i‘}ky loxy,

claim &arbbv&yil ailkyld=ycarbony); dikytparbonyladminodashangl, marpholinyl and

cyano, by al];’@{{mfﬁ;%&bon? | kyl, aI kyl oxy, al kyl t hi o,

al_kyl oxya kyI oal Ky -al k 0 Ar)a

. By pisasmeppcyclicdis @ﬁ}a 3?16%1 ﬁom the X@ of E&Pﬂlé’ pperitinyl,

hyg r oggmolpl, pyrazolyly thiidacplyl, tfatany], thiekiyll axazoly] isosavalyilythiazolyl,

subst i

di (al k"#’% 211%%°%dﬁw BPhidingE Piradingt and pyi dazlmyl ora
O, Chickelis betsroccle ﬁslﬁaﬁﬂéwathe greun.g quip lsm iyl

1 or 21 ZMtduhRydﬂmdqadmlmyi,eqmmahmé,nh&olﬂnmdmd)d,n al

bond; ;
di (al k{%%m no er eﬁzgﬂgb@z%yzg b beﬁ%ﬁﬁaz%i 1 benzisothiazolyl,

t'i o
Subat | Derrey IbemE gL Avibyiobeneol L Goritor
i nde pe beiﬁb[ll 3]didrolgk;| eact mdnocfycln:mnd Ibioybhn(bet@ocyAre mody dp¢ibnally

;r ar a CEHSH%#ed%B %aﬁ%g Eﬁ%& rer’n %&E&Fﬁ%ﬁom t%

S, N RT(B‘PO f palp.chydroxy rallgd eF EHB%M’ to 1 or 2; and the
ddialoed id d substiteit ederddsframnthe 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;

R _X—
OH
(Cl‘l'z)q
R~ N\

provided that when R’ is hydrogen then the R* radical may also be placed
in position 3 of the quinoline ring.

2. A compound according to claim 1 provided that when R® is other than hydrogen then
R’ is hydrogen and when R’ is other than hydrogen then RS is hydrogen.

3. A compound according to claim 1 or 2 wherein R? is hydrogen; alkyl; alkyloxy
optionally substituted with amino or mono or di(alkyl)amino or a radical of formula



20 optional bond; R3 is alkyl, Ar, Ar-alkyl, Het or
Het-alkyl; q is an integer equal to zero, 1, 2, 3 or

W@ 2005020486 a direct bond; R4 and R5 each i ndepecm&p00y050271
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are hydrogen, al kyl or benzyl; or 25 R4 and RS
together and including the Nto which they are
attached may form a radical -76el ected fromthe group
of pyrrolidinyl, 2Hpyrrolyl, 2-pyrrolinyl, 3-

ol |, 2k pyrrolyl, imdazolidinyl, pyrazolidinyl,
%—d Zinyl, 2- pyrazolinyl, imdazolyl, pyrazolyl,
zol

| 4 pvheRdin BisWH,, cmynr"dong IN-R' }ing @ ispai mggr equal to 1 or
Q [ .
3%6%24. ﬁgé"ﬂnénrsé’r\‘%enﬁl% oPal By Bloh et K g o
said rings opti %naw y\ be| ng substituted W|th al kyI

i L KA e S R

aftiiegepyquahi dr 2yyand m&aoﬁaﬂﬁﬁmﬁé%tslaﬁﬁpﬁﬁﬁmﬁd%ow 1
-78 (R11)r ~~H2)8 R6 is a radical of fornmula '
wherein s is an _jnteger equal

ero,, 1, 2, 3;0r 4;
r 4 4 camppyndeageqrding ignyaze of th presedzuaﬁ gpims Whegﬁﬁlaﬁmfaéghyh
hpﬂe@g erlHet, &ugh opnchﬂllp sublstituted Rithrloor\2, substitueatsk thiat substituent
Fa)ﬁ?ﬁb Lg‘xw al kyl oxyal kyl, al kyl t hi oal kyl ,
aI kyl ; or two vicinal R11 radicals
rray 5 be taken together to formtogether with the

piseAyompoing dccording tharyrumy ofithe praetding tlethsawvhreagiing sdqualRo 1.
is hydrogen alkyl, Ar or Het ; R$ is hydrogen or

al kyl ; I soxQ; or 10 R8 and R9 together formighe

r &dﬁ@ampow&eg tqrany qng of i pErgeding glpims wherein R” and R” each
anmdepameniyatt hydrogen-opalkgl. (al kyl ) ani nocar bonyl , Ar,

Het, al kyl substituted vvith one or tvvo Het , al kyI
substituted with one or —O-; | kvl

a 7sﬁcamgﬁvndcﬁccq;ﬁlam @Spﬁﬂlﬁﬁ’&feﬁyﬁflélﬁrwl? Bdfsc;harirogen or
having from1l to 6 (®bkcarbon atons ; or is a cyclic
saturated hydrocarpon radical having from3 to 6

=

(GH2)s
a radical of formula C\ wherein s is an integer equal to zero or 1; r is an
integer equal to 1 or 2.

8. A compound accofding to any one of the preceding claims wherein R’ is hydrogen or
Ar,

9. A compound according to claim 1 wherein R! is hydrogen, halo, alkyl or Het; R” is
alkyl, alkyloxy optionally substituted with mono or di(alkyl)amino or a radical of

(CH2)
{7
formula /' wherein Z is CHa, CH-R'®, O, N-R™, t is an integer equal to 1
or 2, and R' is hydrogen, alkyl, hydroxyl, alkyl substituted with one or two Het, alkyl
substituted with one or two Ar, Het-C(=0)-; Ar; Het; a radical of formula
(CH2)
Z

\_/  wherein Z is CH,, CH-R'®, O, N-R' ; t is an integer equal to 1 or 2,



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

weraaoghso or branched saturated hydrocarbon raeliTBEP2005/050271

10

15

20

25

30

having from1l to 6 carbon atons ; wherein each carbon
atom can be optionally substituted wi th halo,

hydr oxy, al kyl oxy or oxo ; 20/7Ar is a honocycle

sel ected fromthe group of phenyl, naphthyl,

23@@%“3{4 hy dr&gﬁﬁ ramaat df; hhﬁaﬂ subﬁ:glﬁtéd @ith bﬁ@&l thi6 Het, alkyl
S st oiegs m%aéﬁqtﬁ@fe A B R gy pbstuted

hydthoixar,2 stuhsmuenwhat@pbsumewhmgmmlmk andB? are each alkyl; R® is
di 'h? F&rﬁ P'hé?@l beAZSY br 4-RRIMEANA; R34 K)HrEPEN or phenyl; R® is hydrogen;

oxy, carboxyl, alkyloxycarbonyl,
aﬁ)’lsf%"&bonyl amnocarbonyl mor phol i nyl and 25

nono- or di al kyI am nocar bonyl ; Het is a nonocyclic
h%ﬁ)é%g X%llﬁxg%@éo%hg% iR &H&eﬁr ou D of

di ny|, yl azol
dazol yl 18 M‘?‘ﬁﬁ% alp,lia é’ﬁ%l &%Mlﬂkﬂo"y’
thi azol yl . alkylthid) ambkydlkyl,taiksdﬂlmamn AvyalliyliongilAryalkyl ;
pé]rl m di nyI1 af??rft%%l- ltgridzgygl dazinyl; or a Dbi cycl iC
het,erocycl e_se e ron t he groyp.of quin I|n
t2noxal i ny®, Y@‘Bgef“nﬂwlypydfi”ﬁﬁé@?rl oy Opyp %?1 ted with
benzoxazol yl , benzi soxazolyl, benzothi azol yI (CH k

benzi sot hi azol yl, benzof ur anyl benzot hi eﬂ)’g ;
di hydr obenzmoqmpm(or@(ﬂlwi)mmmmpxad@qabp ansla eac\h—/

gDnoclycl I ﬁ ﬂlﬁmﬂ‘@@@@é/mﬂé?@ @C;ﬁlllep’m%gﬁﬂﬁ%&t'eqdﬂo lor2
icyclic roc A i,ona S u

a C){:/II‘ bon at@%'&?%(%eghn"zyegfeg %“u §'¥m$‘§8 (#aﬁ?% 1?@8

from t he gralkylthis; nioap or diatkivliamino whergin abiyl sy pptipeglly be

halo is a Sdﬁb%tﬁﬁa&l@ﬁi‘ﬁl oﬁ@bﬂ%%dbefﬂhibﬁtsteﬁ&) ﬂﬂéiiéﬁdeﬂfly be selected
fl uoro, chlg f_a[odo an

St i ght “or MR AIeE ot AT B R A rRe U R arexpaleighy Hetor

hawngfromlto 5 6 carbun f or a cyclic
saturated hydrocar bon radigal \haying from3 to 10

car bon at onsmdigalafdemuhe or noTe H’nz&st%cg’g 0O, §,N-
substitut edR“’v;vit isranGitegen equabtoe] brel; andithe disttedlline répresents an
conpound ac& diRdnd.0 any one of the preceding claimnms
whgrein the ound 10 i.s a_conmpound of formula

(1R). 12. AS@B&E@&WM%% t-8lkxky one of the

preecedi ng cisah imegepequabie zem, &, 2y8dirdi;ne.  13. A

capposi ti on coimLishyld a pharmaceutical |y acceptable
carrier and, as actiVe 15 ingredient, a

t tRerem Bt i cench jndepandentivaee biydsensn. Alkyl g Beavoohd as
dat*iané’° iogetheyandrisclafing thé B toBvhichi theyldke atlaéhed gy fokma radical

conpound acs%?erc%d Hord e ﬁwﬁp %Pﬁyrpghdﬁly? I2ﬁsp}lﬂ0t1}q 2 E’Y‘%m% 3-

C orrp03| tio
pyrrolmyl, pyrrolyl, imidazolidinyl, pyrazolidinyl, 2-imidazolinyl, 2-

pyrazolinyl, imidazolyl, pyrazolyl, triazolyl, piperidinyl, pyridinyl,
piperazinyl, imidazolidinyl, pyridazinyl, pyrimidinyl, pyrazinyl,
triazinyl, morpholinyl and thiomorpholinyl, each of said rings optionally
being substituted with alkyl, halo, haloalkyl, hydroxy, alkyloxy, amino,
mono- or dialkylamino, alkylthio, alkyloxyalkyl, alkylthioalkyl and
pyrimidinyl;



according to claim13 for the manufacture of a
nmedi canent for the treatnent of 20 mycobacteri al

wolc@meamgse 15. Method of treating a patient suPdBEPING5/050271
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from or at risk of, a mycobacterial disease, which

conpri ses adn1n|ster|ng to the patient a

t herapeutically effective and8nt of a conpound

according to any one of clainms 1 to 11 or

phar maceuti cal conposition 25®beording to clai m 13.

16. A process for preparing compound according to

claim1l characterized by acting an internedi ate

of formula (I1) with H R2] or, with a suitable salt

formof H RRa, optionally A the presence of a

sui tabl e sol vent and optio&lhly in the presence of a
Y

3Q6sui t abl R7

X35 “op e gl e L) R I e ol e,
"f_(C i 2)1qZ(?tori4 Z}sfnlmg%eeuahtqah%in‘boré ad R’ 5is hydrgggn,
2 005/ 07043 &aRﬁEﬁlEﬁEﬂQ@cﬁS@Zﬁﬂ, alky8 Qi calkylio, alkyloxyalkyl,
represents [

F opr esent s M@W A al8Y bl %@Wﬁﬂﬁm s may
wherein t é‘?%tb@éﬁ fame togetherwigh te phenyl Hng e which theyam
substi t ut ecittaHed ddaphthy¥ Z with a radical of fornula

Al kyl ) ardt BRofar AR RH R 20 0 Tonal Y be
ststltutedshﬂﬁﬁgﬁﬁéa%vlimo 5 substituents each

i Rdependentikyxdgorsel ected from al kyl oxy or Ar or Het
OlRsIR4 ﬁh ol t(r;gelther form the radical -CH=CH-N=;

R is hydrogen, alkyl, aminocarbonyl, mono-or di(alkyl)aminocarbonyl, Ar,
Het, alkyl substituted with one or two Het, alky] substituted with one or
two Ar, Het-C(=0)-;

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



or 2-oxopyrrolidinyl; and wherein R, R3to R7, p,
and X are defined as in claiml1; b) reacting an

w0 ndosonesd ate of formula (11) with R2b- B(OH) 2 Per/Ebm®05/050271
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presence of a suitable catalyst, a suitable solvent,
and a suitable base (RPR (Rp R7s r \ RS R2b
B(OH)2 3 Xr \'\ RRB XX, R9OOHNW ONR2b (Cl12q
(C2)g 5N R5-NR4 (Il) RRA (la-2) 10 wherein W

: gg: gzgn clic %Iee?wfg%a.g%ngy lt,ﬁ@arf],gﬂﬁbmﬂm@ute%ﬁ B %&Bo:g@tbm with 1, 2 or
q and Xsubsttugnis ?‘#é’EFdZ%m? ﬁ’e @F%\’Prﬂ? 23502@5'@’% of gﬁ@f’%ﬁg
ahalb Nt Brarsebltiaiest wiecfed fiom the fioup ofifludro,i chlorddrmesnsiiodo and

0 t - i : .

fhal@algfl“ - g? Lé @m{i %%1 %% g&%?he? s?ﬂa&eﬁ%&éﬁt&@ﬁ&cﬁ}ﬂvﬁ&gm 110

sultabl e se, AR )p Rs Het - . ;

r\ \ R3 X Grarhongtapgs m%lmamr%@ g%f@fbe&r?dw;? aavy%gr\ﬁ(‘)m 3
R5--N 4 (| Itp 6Ré4rboh atos, whersih @neommbig cabpn etoms e sabstituted
sui tabl e | egwi | erein R, RB3to R7, p, q
and X are%&%gg@g&aﬁ@coﬁm 1, d) reacting an
internmediate of fornmula (I11) with an internedi ate of

f Q1 nAlcampduriil atdordifigto Hpy @seolthe plecaling ilaims whereinthé torgpound
agie{l‘(’dml n &gfef" [§s e of a suitable solvent and
opt s Empofind 0ot B

I on esence of a suitable base, WO
2005/ 070430 PCT/ EP2005/050271 -81 ' 7 (RL )P R7 (R)P
R 1R3A Rotpdiad abdording¥o any one of the preceding claims for use as a medicine.

13. 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 11.

14. Use of a compound according to any one of claims 1 to 11 or a composition
according to claim 13 for the manufacture of a medicament for the treatment of

mycobacterial diseases.

15. 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 according to any one of claims 1 to 11 or pharmaceutical composition
according to claim 13.

16. A process for preparing a compound according to claim 1 characterized by
a) reacting an intermediate of formula (II) with H-R* or with a suitable salt form of H-
R, optionally in the presence of a suitable solvent and optionally in the presence of a

suitable base
(R", R R R
Lo N
s xdb e R X
R I F 7 & N/ 2a
j<OH N” “w, saltofR%Zy OH R
(CTz)q (CH2)q
R NR‘* ) R (a-)



(CHR g RBNR2Z H W NR2I fgRSN(CI2 (Ill) R4 RS
N (la-4) (1V) R4 wherein W2 represents a suitable

wo easiomg3gr oup and wherein RL to R7, p and g aP@I/EP2005/050271
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15

defined as in claiml; e) reacting an internedi ate of
formula (I1) with a suitable acid in the presence of a
5 suitable solvent, (R )p RBR )p R7 r, Rs acid
>SOH\' Rs R3 X, 10RB>HNW H(CI12)q (Ci 2)g 5-N

Whgeﬁ%\’ (dbgrasef® ﬂ%dﬂ]@&vm@%ﬁf\xﬁ | heWin R@thﬁ'és%ﬂk%ll@xy; a raxaical of

sul t eavicpg, group an erein R3to R, p,
anan fT‘ ed as in claim1; f) convertlnga
nd nmu| 5) i nt 19 .
Crema sy T et ggiz A R & TRRAE 1 oy B Wb tured
sw tabl e cat al yst l e sol vent, and a sui tabl e

base, hal R7 Het ‘53

oRvity agadiey]; of fi Cmmuhs( Gi2)g1(Ci ‘thae‘Nt P%Bff? HREG%F agyn

( Ir@on6)or dqueylyanﬁncRﬁhérem Ryl may gptiordil)Xbasubstitefed mtfd oas of two
s?% hibnts & o a8 %&P@%@ﬁf&ﬁi%ﬁfdﬁ?@&f&% 3 Het 87 mdrpholinyl
or 2-0X0pyIro dmyl and wherein R, P q and X are defined as in claim 1;
b) reacting an intermediate of formula (IT) with R”>-B(OH); in the presence of a
suitable catalyst, a suitable solvent, and a suitable base
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wherein W, represents a suitable leaving group, wherein R represents Het or alkyl and
wherein R}, R® to R’, p, q and X are defined as in claim 1;
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¢) reacting an intermediate of formula (II) with in the presence of a
suitable catalyst, a suitable solvent and a suitable base,
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wherein W, represents a suitable leaving group and wherein R, R*toR’,p,qand X
are defined as in claim 1;

d) reacting an intermediate of formula (ITT) with an intermediate of formula (IV) in the
presence of a suitable coupling agent, in the presence of a suitable solvent and
optionally in the presence of a suitable base,
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¢) reacting an intermediate of formula (IT) with a suitable acid in the presence of a
5  suitable solvent,
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wherein W, represents a suitable leaving group and wherein RLR*t0 R, p, q and X are

defined as in claim 1; .
f) converting a compound of formula (Ia-S) into a compound of formula (Ia-6), by
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and a suitable base,
halt\ R’ /
X
R3 x—r! ’ R3
AN &
OH N" "R
<cTz)q (CTZ 4
5.—-N R5/N
TR es) R (26)

wherein R? to R, p, q and X are defined as in claim 1;
g) converting a compound of formula (Ia-5) into a compound of formula (Ia-7), by
15 reaction with Sn(CHj), in the presence of a suitable catalyst and a suitable solvent,
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wherein R? to R’ p, q and X are defined as in claim 1;

or, if desired, converting compounds of formula (Ia) or (Ib) into each other following
5  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

10 treatment with acid; and, if desired, preparing stereochemically isomeric forms,
quaternary amines, tautomeric forms or N-oxide forms thereof.



