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WD 2007/ 000436 PCT/ EP2006/ 063556 -1 QUI NOLI NE
DERI VATI VES AS ANTI BACTERI AL ACENTS The present

WO pwenvd4ed rel ates to the use of quinoline der PUBEP288063556

for the manufacture of 5 a mddi canent for the
treatnment of a bacterial infection. Resistance to
first-line antibiotic agents is an energi ng problem
Some i nportant exanples include penicillin-resistant
St r ept 0CQUINOLPNE DRRIVAETTVES A S WNTIBACBERIANAGENTS
enterococci, nmethicillin-resistant Staphyl ococcus

aur eus, futt—reststant—sarneoretrae——Fhe——
consequences of resistance to antibiotic agents are

SI‘B% ?E&entl %&&?ﬁ)h %léteé: EH%@ gsé)é{f cpflﬁ(ﬁh% td@ﬂ(fatmeQ ?&qgec‘mfaﬁ‘ﬁfacmre of

espon ting .in

|a|m¢¢é%nealﬁ fpfQh%ﬁ?aémemrqf:ﬂbaéﬁeﬂa]e@f%tloqr eat ment failures
also |l ead to | onger periods of infectivity, which

Lncr ease, t unbe LS of infected people vi in the
SRS i BabT RGPy S R EgB R, S drpgant
terarhples inchide penicillit-resistant §rrapmesdcas prduntiniae) Mancomycin-resistant

eﬂ{e? c%h&b%lefﬂ?cﬁfﬁinzr%él?tg@{m %apgzyo({gpgéug%)ur i, gﬁll-l%%tflt §aﬂ§onellae.

resrs em wWor
conblnatlon of highly susceptible patlents i ntensive

cBﬁé&hﬁ&ﬂ@éﬂoﬁ%Eﬂs & te%ﬁinoué‘ ﬁ&ﬁn s@xre?é SifeBfiGisicaNed by

as res Inin ectlons lg resj stant
pesstantimiFrobghia dg &sspondie ts*@rmemefeﬁ Heg Brprpjonged illness and greater

a3k loftedtk. beHaﬁnéIﬁ fanedshado 188 ©Floh@s pefiodsUTinfebritity) &/hich
I.esi st?ge b gggl cated antim flobl al s ey (fﬁv

(R e depn eésr 8 8&%&%‘1“3 GRygunity dnd fhys pxposing
¢longemieral pd;mqatametoahmmk of aohtraﬂhng\aeresistag_ stidn iRfectiemt

@Pdg‘gitélé%%aﬁﬂt ltcro o eqﬁf?e Mtﬁﬁﬁn%% rés%ta%@@b}b%ﬁeﬂwoﬁﬁmde

| catl
|Trhp spmbpration ef hlghlyéasmﬁblewn@wts, h@tynmfgmd nrglong@l antimicrobial

kﬁ‘é‘é ta8H crdi§-infB&ons WRBREEint iRfedfib R WhtlhigHly! reﬁ%ﬁt%cterlal
ebr?g creating an ideal environnent fof mcrobes to
é’a‘i‘ﬁge a

ther than be killed. 30 Because of the
energi ng resistance to rrulti pl e antibiotics,

&g}éf-srrlggdrlgartlﬁg%ﬁ* gagﬁl\r/rg) ells ggglther.lxﬁnf ﬁ,ﬁa]p ngs)?t%lgutmg %o resistance.
issttraedicated :anuimcqubwdﬂmaﬁbe vwisicsssalfy, agatiten nfiadlequately dosed, or

nl;%,q.g] N eal th care systens
%%ﬂal %géﬁgazére %r gﬁrgﬁn% a high need for new
conpounds to treat bact er| al infections, especially

fPafiert Q@nﬁ)hﬁﬁ,‘er{ﬁiﬂ{ re@bmith8sd trBemay ﬁﬁﬂh&)fnz{“ [j65probRAL Patients

Sf(t)rrgzej:ltl tgstake me(ﬁga(%Z)/nogl(t)eAfl?’u%t El(e:;rr/trEegtzrggl?/w 83 5ey begin to feel better, or

may be unable to afford a full course, thereby creating an ideal environment for
microbes to adapt rather than be killed.

Because of the emerging resistance to multiple antibiotics, physicians are confronted

with infections for which there is no effective therapy. The morbidity, mortality, and

financial costs of such infections impose an increasing burden for health care systems
worldwide.

Therefore, there is a high need for new compounds to treat bacterial infections,
especially for the treatment of infections caused by resistant strains.
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-2 WD 2004/011436 di scl oses substituted quinoline
derivatives having activity agai nst M cobacteria, in

w@asoioedB@r agai nst Mycobact eri um t uber cul osi SPCTXRB2006/063556

particul ar conpound of these2substituted quinoline
derivatives is described in Science (2005), 307,
223-227. 5 It has now been found that quinoline
derivatives described in WD 2004/011436 al so show

av i 2004401 aga'i' dlisdlo@h bestinaed @hhalﬁeft&ﬁvﬁﬂﬁw hacihg attavity agamst

erefore, .th resent n. re tes, to

Cshp i it BRrBET A RUE0e Pyt B e, CHE migfeol
tcbmpbumhoﬁtheste substautbd quieplind dérivhtedsi io descsibedlincemenoe §2005),
gvgg%% Zg' conpound of formula (la) or (1b) (RE)r

I)l 72 (la) XI-~ RS N2 ilk RRs 83 (1;

asoRibeen tfgund)(hatpquglqhny detivatives dpsggbedqg WO 2004/011436 also
Rhew ABGAHL dgalst ¥thackRRr@heh MGtsbaeteriRase addi tion salt

thereof, "a stereochemcally isonmeric formthereof, a
tautorrerlc formthereof or a N-oxide formthereof,

Vﬁgfe%l% thglprésg%trﬁfsdernﬁgr? Felatgs]aL 0[}10 Q&! &aﬂ {&ﬁlllqohuﬁa ?83he manufacture

@If Ry elayfor thae uzgaltmmtwéla@ctenalrm’@lcm said cempAm)dalbewg a
compeuitl 6SfoARulh fla§eL(paual to 1, 2, 3 or 4 ; R2is
hydr ogen, hydr oxy, nercapt o, aIkonxy

al kyl oxyal kyl oxy, al kylt R N Y nono or

di (al kyl)am no or a radj¢gal of fornula wherein Y is

CH2, 0, S, NH or N-al R3 is Ar or Het;
(R)
° _R? (la)
\R5
N" “r? ll-\,s

(Ib)

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

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

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

R’ is hydrogen, hydroxy, mercapto, alkyloxy, alkyloxyalkyloxy, alkylthio,

?\Nﬁ

mono or di(alkyl)amino or a radical of formula K/ wherein Y is
CH,, O, S, NH or N-alkyl ;

R is Ar or Het;

R*and R’ each independently are hydrogen, alkyl or benzyl; or
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20 R4 and R5 each independently are hydrogen, alkyl or
benzyl; or WD 2007/ 000436 PCT/ EP2006/ 063556 -3 R4 and

waRBovogasher and i ncluding the N to which theyPEr/EP2006/063556

attached may forma radi cal -Selected fromthe group
of pyrrolidinyl, 2-pyrrolinyl, 3-pyrrolinyl,
pyrrolyl, imdazolidinyl, pyrazolidinyl,
2-imdazolinyl, 2-pyrazolinyl, imdazolyl, pyrazolyl,
tlY‘ia_ﬁg ®° _)td)gelthb'r ped imdluaig tlhBN fod Hiyh thep iaﬁﬁa[tazl:le’diﬁ’lnay form a radical
pyri dazi ny m din razi azj.n .
ot phot | ny Peist b Eranmay pRGY Miny, pgEPligHL 3-pymolinyl
subst i t ut egymolyh imideyolidihgl pyrardidigil J3-imidatoluyh 2ypyrazolinyl,
al kyl oxy, Y,
al kyl oxval Erﬂ%dgf’oly@?ﬂﬁolg t%iﬁ%i}}f i yr(ﬁigxl @Lﬂi?hllﬁh%gerazmyl
hydr ogen, nmléaznw Al Ry ginyl, WW trwnylamramholmyl and
a: ty: ?Ey ﬁhkmbfﬂhbﬁnyl a;QmszhH btﬂ?ﬁiﬁl‘té@/\lvﬂh alkyl halo, haloalkyl,
al ky i oa
e o e ) e, e bEEHlimioe, o,
bi val ent r alkiytalyalkfl, ﬁlklylthioalky}&ﬂ-ﬁ&mﬂ]ﬂym-l- ; r is an

t eger eq

Rkyl, A gs?ﬂy}géé)geﬁ llaéo F@loafky% h e dxgh drall%il hﬂ?}ﬁ&%‘? %g(ylthm
oxo ; or Relkaledyatyl eg(erithle_allwﬁ or ddAc)ai/kyl or
b vidihaNRY ra?dnl.‘a)ﬁ hf bﬁ takkeh ?dg%ﬁfer & fo%aar‘tﬁl?zﬁé’nt%édlé%ﬂ %tf &tmula

hydrocarbonralc aving froml to 6 carbon atons ;
or is a cyctHcCEaeHr&ted hydrocarbon radical having

ffrom3 to @anaﬁtega;ré@m @tIonE3 4 @51 s a cyclic
turatedhdrocarb dlcgllF haV|ngfrom3to6
rbon ato é‘f‘?gﬁ’eh tai ght or branched

Rit ur at ed mmdnmnknmaﬂayhdl cal having from1 to 6
rbon atogs; rein each carbon atom can be

Qtl ongl l'y SUbstituted with hydrox al kyl oxy or oxo;
Reni R’ s stogsthgnforaythe ragicahe@Hs&HNZ ed hydr ocar bon

LA CH o HEMENIGr Bfaﬁi@h@d §a9ar§ted %?dl%@a[rje&f‘raﬁ{cﬁﬂﬁav1ng“!i‘omsl 186
homocycl e sel ect ed hen na
acenaSHoRY IO it F>éﬂT&9 @r?gifﬁle pearbor R G 57& {Bm3 106
opt i oradboy atorizStortisid ey‘blwl shﬂilraled Ey@écaaoon&ubﬁall Hal gt ffom 3 to 6
cach SHBRY ot RGBS o bR S 8RR
di al kbeng fiom hltk§ carbbm Iatoaisky/hgrem éayh oaujbpn 8dm can be optionally
! oL R R i 2o

Alk isa stralght or branched saturated hydrocarbon radical having from 1 to 6
carbon atoms ;

Ar is a homocycle selected from the group of phenyl, naphthyl, acenaphthyl and
tetrahydronaphthyl, each homocycle 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 dialkylaminocarbony] ;

Het is a monocyclic heterocycle selected from the group of N-phenoxypiperidinyl,
piperidinyl, pyrrolyl, pyrazolyl, imidazolyl, furanyl, thienyl, oxazolyl,
isoxazolyl, thiazolyl, isothiazolyl, pyridinyl, pyrimidinyl, pyrazinyl and
pyridazinyl; or a bicyclic heterocycle selected from the group of quinolinyl,
quinoxalinyl, indolyl, benzimidazolyl, benzoxazolyl, benzisoxazolyl,
benzothiazolyl, benzisothiazolyl, benzofuranyl, benzothienyl,
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nono- or dial kyl am nocarbonyl ; Het is a nonocyclic
het erocycl e selected fromthe group of

woR@heoasy pi peri dinyl, piperidinyl, pyrrolyl,PCI/EP2006/063556
pyrazol yl, imidazolyl, furany#; thienyl, oxazolyl,
I soxazol yl, thiazolyl, isothiazolyl, pyridinyl,

pyrimdinyl, pyrazinyl and 35 pyridazinyl; or a
bi cyclic heterocycle selected fromthe group of
qui noki3agihydrobienizopx4ldioxyyl ah@ﬁ@iz}b[lﬁ]ﬁﬁiﬁbiym eschahymocyclic and

benzoxaz | soxazol vl benzot hi,azol.y

bons1 SRRRIDPORe BRY 3P fionilly oo SHRATEH MR 2 opd substituents,
2007/ @@ﬂﬂ@lbstﬁlﬁﬁﬂt Eﬁk@eﬁe@ﬂs 5él6cted from the group of halo, hydroxy, alkyl,
2, 3-di, h%? \]:zgﬁl)%}lox' nyl and benzo[ 1, 3] di oxol yl ;
each nonocy c an itcyclic heterocycle may

dploi ofed mbsxé@e%tlﬁsbstefllﬁ%thmarwmo uosp, Cialogebtbgpmp @B faglo; and
%ap)mk?p bst iig aUﬁingHt el Sfaﬁemryahﬂaté&hﬁﬁb@ﬁbéﬂ fhﬁichhl@avﬁﬂgi)ﬂ&n 1to

Dl 019 o Bobdoh aiin rutpshe SRR athop datign héving from 3

fluoro, chkwé oarbbn atwmsanad dyockosatrard hgddooabhty radical Aaving from

strai ght opntg% 1%'8@ srﬁéoé{{a%ﬁ e(fjtolysglraf)%?o Jflnéh%ﬂ ?ﬁlat

having fro on atofrs Or
hydr ocar bohydradirben radival hayiig Gem3l tmﬁnca@bmbmm \alneusem one or

or a cyclie3atabai @tgnﬁiaéf’e{]&g%tﬁ% vhﬁ%rﬁaan%] rﬁ‘é% 'hﬁﬁ; Jt(‘irﬁ&“

3 to. 6 carbon atons att to a branch
PEavided thet the bagjeriad infeeion is gtetthan ﬁMngaqtﬁ%que@t@%

carbon atons; wherein one or nore carbon atons are

bsti t ut.ed h
g postl ivkoioh a1 AR 4 F Bitod o ¢RRE baeital Htection in a
Myamarhalc inepartadulard warm-bloodSdwaarpnmas endre iim partitulena hhman,
rcglng}iﬁﬁgta&mﬁﬁﬁﬁjﬂgoﬁl éH”ec%l(/g E}l(nbﬂl% aoq’ Vﬁ:?ﬁl&)@{l%%%fé@@% : to the
mgamemaly particul ar a human, conprising adm ni stering
an effective anDunt of a conpound of the invention to

h to F I I
16 compy s acoaTdiog taF aTBa (13) SHEDIATE e ped S eLag: o
abﬁ?bﬂimcbﬂl@bmﬂnaulal (19), with R eﬁ@ale@ ud 1stt13e tmmtmehctdqalvalent
utoneri c [,al n 0
B SPRORLAE AR B ol B SRR Bt P R f8-onol
ttamowﬁmnn)srr) In the framework of this application,

al kyl is a straight or branched saturated 25
hydr ocar bon_radi cal having from1l to 6 carbon atons ;

dn thesframeyyarkiof thinernligetien, alkyhissctielghh of branched Sp@Atery
Ty @FScabbR reﬁh&@hﬁ’\ﬁ ﬁbﬁ‘mSto 6 &{rbdniSatém@X ok isa §RliYERLRAk]
rbonr |Ca hav m3 to 6 carbon atons
Qg’g@&ﬂ' an{ ngg &H{n _beo %Fag Qhgms ; oris a cycﬂc saturated
hydrocarbon radlcal 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 hydroxy, alkyloxy or oxo.
Preferably, alkyl is methyl, ethyl or cyclohexylmethyl, more preferably methyl or ethyl.
An interesting embodiment of alkyl in all definitions used hereinbefore or hereinafter is
Cisalkyl which represents a straight or branched saturated hydrocarbon radical having
from 1 to 6 carbon atoms such as for example methyl, ethyl, propyl, 2-methyl-ethyl,
pentyl, hexyl and the like. A preferred subgroup of C; ¢alkyl is C;4alkyl which
represents a straight or branched saturated hydrocarbon radical having from 1 to 4
carbon atoms such as for example methyl, ethyl, propyl, 2-methyl-ethyl and the like.
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saturated hydrocarbon radical having from1l to 6
carbon atons ; wherein each carbon atom can be

w@piorooaBd y substituted with hydroxy, al kyl oxyPOI/EP2006/063556

30 Preferably, alkyl is nethyd; ethyl or

cycl ohexyl nmethyl, nore preferably nethyl or ethyl. An
i nteresting enbodi nent of alkyl in all definitions
used herei nbefore or hereinafter is Cl1_6al kyl which
e fHecfendveork of thighgphication, AR ixch&achighn v binelikd saturated

BT el
fjgwntw %n@wf%gmffﬁ branchas chain saturated
g&fo@ﬁfbsﬁi rmgﬁé’\}iff%ﬁt)mcllt@@bﬁg n %fﬁmgsué?és %’dr MALER, RRthylene,

resents a strail ranc

ethanadid or etylcaal 1. 3rvananediylp hadbutanediyl.clad pentangdiyls

atmhe)@ﬁeélylrarﬁmmk@ met hyl, ethyl, propyl,
2 methyl-ethyl and the Iike. WO 2007/ 000436

PCT/ EP2006/ 063556 -5 In the framework of this
an) ﬂiel feaahdvoork ofttds aysplidatidn;, Airdhd hemodychsehetbdSadmi tlat grdup of

A ARHEDL S W e g0 PR i 1.
@r B |subat1@mtss eachi sybstiteend insleperslendy sdledted Semithagrodp of hydroxy,
MARY, Q%Bbﬁﬁ'or ﬁﬂinﬁ%oﬂ@vdr'?%alfq‘l%& Eﬂlyﬁ h&l%ﬁ]hlgp gﬂc’yﬁﬁgr

such_a l‘ene
é‘ﬁmu%{}?é‘y qarlep)gf.l cﬁb‘@ﬂ@a’cﬂ 0113_[ ammpgﬁg@y yqnorphohnyl and mono- or

lha'ik)ﬂﬁﬁﬁﬁeﬁﬁbﬁs}l, Préfeﬁrﬂ[bexéﬁrfi@ﬂapﬂth}ﬂ@ﬂ phéigzl | dakieo tldhaniae

§'é1]’5211£l\{/%0(51 wftﬁc}rﬂrtrﬂrﬁlbgﬁﬁ!ﬂtg %%eho%wéﬁé\ent 1ﬂ(§ﬁigﬁ{1c%%ﬁ¥l selected from halo

acelkglolxiyhyl , tetrahydronapht hyl, each optionally
substituted with 1, 2 10 or 3 substituents each
substituent i ndependent Iy selected fromthe group of

Hg &m(fxa}newgk@f this apmdicatign, Het issinaeocyabmhbetergeycle selected from the
h | | k é’iﬁxyﬁbgﬂdmylhﬁfp@ﬁﬁlh?‘f pyRol§ :glpwolyl imidazolyl, furanyl,

3 q?pa ) %Qz |1soc):(;%} ﬁ;é} qqqgf xycai) _pgrg inyl, pyrimidinyl, pyrazinyl
dﬁdt bbﬁljﬂa'zmyn;aﬁarﬂimjdb heﬂchﬁ:fyell‘e ableyted ﬁgm the et dTYuindlinyl,

en ac ona i tut Wit r .

Sk o b Bidaton f deiobiado sty Mo Seoepttipron
foenziqid’l]ailamly]l Benmflahlkxlj lmenyothlenyl, B8 -dihpdrobenzk| 1o4]didxiny] and
;@R&d[fﬂglmﬂ%&c@ aﬂgoﬁggggmlb ﬂzg{e%rpa»éfel ! Jﬁo%g;dbe
SYPstintod wﬂg;ls a9b B;substmrﬁn&am%w bstitygng mdependemhé Pﬁl‘FCted from the
Wﬂﬂalo h§AVRE, FM, alkylbRZ M/ As- cérﬁ&i)m PESTerably, Het is furanyl

eyl o By LB U SRR by o

denzudl Bdidxolylqui noxal i nyl, indolyl, benzim dazolyl,
benzoxazol yl , benzisoxazolyl, benzothiazolyl,
benzi sot hi azol yl , benzofuranyl, benzot hi enyl,

In thedirdmeivabofi fha§ applicatiiox halplis asebstibentsslerted] fitim thsl group of

flubftf; 'EhI'EPJ‘ ‘B?éiﬁ& gﬁ%ﬁﬂg ahd ‘ﬁé(l%hlk?l i %ts%&‘ﬁv 81' Brafidh¥d saturated

opt 1 énal |

grocarbge mdscal Baying &95}51 tor @ eatbon ﬁa@g@ﬁa@mhwsa&wéé hgdrocarbon
fridi®al hieing from 3 to 6 carbon atoms or 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 one or more carbon
atoms are substituted with one or more halo atoms. Preferably, halo is bromo, fluoro or
chloro and preferably, haloalkyl is polyhaloC, ¢alkyl which is defined as mono- or
polyhalosubstituted C; ¢alkyl, for example, methyl with one or more fluoro atoms, for
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25 group of hal o, hydroxy, alkyl, alkyloxy and
Ar-carbonyl. Preferably, Het is furanyl, piperidinyl,

w@oordowagé or benzo[ 1, 3] di oxolyl or Het is thiBewHEP2006/063556

furanyl, pyridinyl or benzo[-6;3]dioxolyl. In the
framework of this application, halo is a substituent
sel ected fromthe group of 30 fluoro, chloro, brono
and i odo and hal oal kyl is a straight or branched

%ﬂﬁrﬂpl&l difluofoytbilog af Briffuoratléthgl, lhaﬂﬂﬁ@'ofé’tlﬁ)yhaild ti@ ltke. In case

carb ato or a.cyclic ur.at.ed dr.ocar b o\

T35 e S FhlecriP iatiob @ Yo bR Hhedfpian.of haloatkyl
soaquyhaleﬂl 4a)idrlotbey tnay be dhti saade orldafférangt. from 3 to 6

carbon atons attached to a straight or branched

saturated hydrocarbon radical having from1l to
datheglefiattionf Hehdt simeaghte ipeludeplbtheopdble wwwrﬂ@n@s{@f the

SR eddytlds, 0 Mdstahice) Perroly1 &nﬁ igeal - -anBef fﬁﬁh&]y :

halo is brono, fluoro or | oro and preferably,

hal oal kyl is ponhanCI_GaIkyI which is defined as

Mo \r ovHet fisted frathe slebsitivhsibitle GibsGalekitslof tHeodongpoangid f, formula

%E}y %&%%fogg‘%‘p GS %ﬁ%ﬁé‘ﬁg{g@d _ﬁ%r%{}%efofr?o br ﬁlgl-')emafter may be

@itached to thetreiphinder afithd motqculmmmal(la)lor (Ib) through any ring
Cgllb()h ‘4P B&el%taf&’ﬁ saéc}ﬁ)r Oﬂi’%té ikt o H%r\ﬁﬁé ecmydeTfuliBa ﬁﬁ%&ﬁmple

lo_ atomi s at to'an._a aro

dr@rep ffat ﬂSolﬁn@arzow ipEagpe 1 lavdqgslﬁh?au@éﬁz Byl ﬂynndazmyand the

mky. be the same or different. 5 In the definition of

Het, it is neant to include all the possible isoneric

forms of the heterocycles, for instance, pyrrolyl

domgsrdravers frivi: suipstitoéntd inkndng kyspymy intighte tHdtehebornarmaijebe attached
ons of the substituents of the

td)in%un QS&I %edﬁﬁr%%}bﬁlls(l a) or (Ib) (see for instance

R) as rrentl oned herei nbefore or hereinafter nmay be 10

arihrvitifall KeraliR AR bROGkerChgdthe 18P0:@E 4 bRaktht faQ1dAVS Bformula

( | b through any |ng car eroat om as

fﬁ &ﬁﬁéﬂ ﬁ fhip, gicans th@frtiw 5o xjoup, fﬁ. éadirlca%qftegn tggsfher with the

phamp ridg to Whﬁﬂn thigf are SitthdHed ambmhyl it may be

1-imdazolyl, 2-imdazolyl, 4-imdazolyl and the

i ke. 15 Lines drawn from substituents into ring

é’yos tlemeumlimeaszﬁts tolfi ette dohg)obmftﬂcbfrfaymﬂe (Ia) 01a(dh)eaje those shgrein the
1&15 s éﬁa ﬁﬁ(ﬂtﬂ ak bl ewp S:ML sOf rdfl'l §§d bases anch are

ical e tak dge ival ent adl

en t rto orm a
@pnmbmaﬁcautlca@mer@@h%@w alse figd peey her eXaEple; methp \REEparation or
\puﬁﬁaa%ion%@ arp%ahﬁﬁkﬁtléaﬂ&rabéeg%w&fmmﬁlh Al @altsZth@iheﬁyl

ﬂ’h@‘%&fﬁg%ﬂq g 3%%2? gqaérglog}atré" %Eﬁggfﬁﬁggﬁvdéh%mbﬂ&? the pyesent

(hwehtioni. (1 b) are those wherein the counterion is

phar maceutical |l y acceptabl e. However, salts of acids

and bases which are non-pharnaceutically acceptable

ridg pharsanceutiodlly gecepfable asiditiopl selts asmentioned bpreimaboenordiereinafter

are meant to comprise the therapeutically active non-toxic acid addition salt forms

which the compounds of formula (Ia) or (Ib) are able to form. The latter can
conveniently be obtained by treating the base form with such appropriate acids as
inorganic acids, for example, hydrohalic acids, e.g. hydrochloric, hydrobromic and the
like; sulfuric acid; nitric acid; phosphoric acid and the like; or organic acids, for
example, acetic, propanoic, hydroxyacetic, 2-hydroxypropanoic, 2-oxopropanoic,
oxalic, malonic, succinic, maleic, fumaric, malic, tartaric, 2-hydroxy-1,2,3-
propanetricarboxylic, methanesulfonic, ethanesulfonic, benzenesulfonic, 4-methyl-
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25 purification of a pharmaceutically acceptable
conpound. All salts, whether pharmaceutically

waewepowrbd e or not, are included within the ambtT/ERPf006/063556

the present invention. The pflarmaceutically

acceptabl e addition salts as nentioned herei nabove or
hereinafter 30 are neant to conprise the

therapeutically active non-toxic acid addition salt
fbenMesw\ﬁohmb cydkﬁleﬁmaltﬂndﬁ Dhyfxgbdnaoic] 4hmixio-2hiroayBenzoic

abI f or The t nveni e

el el s A S8R ROt o Bt o Bkl
a1§o thaveqyase doraci ds, for exanpl e, hydrohalic acids,
e.g. hydrochloric, hydrobromc and the Iike; sulfuri c
acid; nitric acid; phosphoric acid and the |ike; or
ahggﬁmog@sdg’ fommla 85) @')(gtﬁrgogtana%gql@c PEtERIRAY be converted into

vy ﬂiéﬂéﬁ@l&lclaﬁy ad iV QB YIE meRA R afhineladdi R AR &'&%s%y treatment
oxalic, malonic,. ;Vi:mmc mal ei.c, funmric,

v apprepriats qrsetiie 394 orEagic bases, ARBIOPTIZ, ek Al forms comprise, for
reihple cihe bfntmoniym shlbsa thesalitdlicmid @arth alkaBnemietat smﬂs,ce g. the lithium,

%oﬁrﬁﬁlh !)tawlﬁ,orgﬁngg Sgalggﬂ 51 t?ggg h%qﬁc%5§alts ith organic bases, e.g.

benzeh exanesu
Drimpady, Gﬂqﬂlﬂéhwmnd temlalazmhpbatzc W@my@@mme@ suchrad mdtlylamine,
|t BariGL, }g}@&ﬂiﬁ” er § raﬁlgﬁm%a{}fe ff)}ﬁ’f’ Bﬁtﬁ%ﬂ@%s&ﬁ&k‘ ert gd

by "t r eat ;i | Into the free base form
ethylapongs disthylamige,digthanqlaming, diprapylagypg. shiisensgpylamine,

@@h%@y]&hﬁkOPﬁrMﬁﬂn& fipefaine) thefbholihe) tmhbl‘hiylamme triethylamine,
theraﬁeutl call

t
DY s Ayintelifite. yriing e T SoaSisg s, e hegzathine,
W—gmthyt Daguhicanme,gbmnmole%lgdroymnmth)m -l Atropamdiod dlytirabamine

a s And i R;&elgqr 1‘318 1é1§| S }eQﬁnaﬁ?"’QElhﬂ{@ E}?ﬁ'é%nd ke

IGonnergely thessadi form cgbbfa@@ivgmd baagﬁfémmtrwlﬂm a¢1d intentheafireesacid
et he like, salts with organic bases, e.g. 10

mary, secondary and ter ali phatic a rratlc
g‘?’i’ﬁ et addatipn se tﬁé%wywwet e Mrﬁ srivens .a%}? ris which the
icempoenslofifbratala (IHeorf (@) rardabily k@fanne Hxampks of such forms are e.g.

hyI ' di.et hyl am ne, di et hanol am ne,
g‘?’g‘% eﬁy%flg‘moﬂagéfs @dﬁé%mgeopyl am ne, di-n-butyl am ne,
pyrrolidine, piperidine, norpholine, trinethylam ne,

t’["11'679\’{' 9)Y1h9%rﬁf§ 'of tﬁ nﬂl@&ﬂ?é’&ﬁ%ﬂ m n %&Hﬂdh&)lngﬁlse the combpounds of

di ne, and | i ne enza
fy mulzhﬂghgq (I@.xg]pqy@a oA er several tertiary nitrogen atoms are ox1dlzed to the

202NN Dx{deydr oxynmet hyl ) - 1, 3- pr opanedi ol , hydr abam ne
salts, and salts with am no acids such as, for

exanpl e, arginine, lysine and the |ike. Conversely

tTthe cempburidsrofferaiuldda)caody(E)tred lkz;/cd:lwemmnanhe vortdsparaiing

[ e fr ol dsy | a lL.so .
I‘P 5"‘9% s"e%“stfﬁﬁ"“ﬁ‘%% %ﬁtkens? rPdfg %lu%/en&] °a°§ ?1{‘?‘ Jil%mn;c%léogen into
\m ul\éhxmih éorm cBa@d)anum@n aéaction malygeférally be ca(rrlbr) outrhy reacting

R Qarkiflg 1ridAal FXRTRLBSTPF S H¢ Bogr8priRe 8fe8nfe o 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,
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hydr at es, al cohol ates and the |like. The N oxide forns
of the present conpounds are neant to conprise the

waeeopoerss of fornula (la) or (Ib) wherei n oNBCDEP2006/063556

several tertiary nitrogen ato®s are oxidized to the

25 so-called N-oxide. The conmpounds of formula (Ia)

and (I b) may be converted to the correspondi ng

N-oxide forns follow ng art-known procedures for

@:(g’l Qeultinoge, chaldgenaib@hydrotdrb@gedigl ditkloronieshdNe Catiddgixtures of such
m. Sai d N-oxidation reaction may generally be

égiv F8d out by reacting 30 the starting material of

formula (1) with an appropriate organic or inorganic

FERLG AR ORI LA P RSO O
additipn sd rmit}ascoq%n one %@oreecegtre%@fcﬁhmﬂp@méﬁméas

RRkTAEHIEaRNP IsBiicHE fornAPPr Opri at e organi ¢ peroxi des may
conpri se peroxy acids such as, for exanple,

benzenecar boper oxoi ¢ acid or hal o substitut ed
lCompenedasixither foxaula (B iadd () gnd Shme of the intermediate compounds

:fn\?aglagfnggg &85 %Q gt@feogé(n% o qgljs grf Ex@ﬁh B'g&ﬁl'ek\%}gh gn g lead to at

peroxoace roper oxi
éeagt4Stemd}dmlhglbf@ffp@nbsdr@@ueﬁw tabl e sol vents are,
for exanple, water, |ower alcohols, e.g. et hanol and
the like, hydrocarbons . toluene ket ones,
T DOy o8tk S5 " as gsed hpreip ftfalieé}‘ié‘ﬁ@maﬂef defines

iaﬁltﬂegﬁdsaibwdstéry@ﬁs&ﬁaﬁ@Ms which thé b&hbmaaf fafiila d (Ib),

s IRlrcoRigeS. ol SRt sio ot S OpRL Bl may
Wossessd ddnless otherevibe iméndroned ot indicatgd,ctbe tladnmcal rdesignatiomrcef

%Sﬂlheﬁrc‘dsﬁen&gé 3 &&fﬁr@Qpal?ééﬁfoleaﬁeregéh%fn%ﬁ‘ﬁgq{qn‘}(gf c| %Hns said

(isreseontagies ol dtahférqome@r anddinantionaessrpbihe dpgsic molecular structure.

iR )651&1'(:\"1‘@1L léte?&)\g%m@tcelllt@ﬁ%a)l IYH% Qﬁeeke&%@bl?ﬁgiﬁﬁio%‘ Subsfituents on
i)ﬂelr struct ure ead to at ast

B e (E%FF‘F‘QYWW@?@W S B SithanbS £ i rrams-

‘cohRfieaidie ICaapdunds SuvRipassiiOdstble Bénds satihdierani B (sdtgegen) or Z
her ei nafter ,defi ne

Susn BTl Ao Rler i S dovn SeBRo Bl Ens s, B and 2

(anea\)\/e]ahdomthaperMImlﬂmiltharkl des, addition salts or

BibtescBehitaff iomdriT6im e Sahpaiaids YPRufi (1) RATRTSR
@byiogshydnterdedrto be gmbeased yl@éh@@ seopeles this jveriionf  al |

possi bl e stereochemcally isoneric forns, said
] xtures ntai ning all diastereoners and epant i one
Solloina oA momsPet e onyeRtinns e o SIFEPRGRL freglers of known
absylate genfiguraiont ¢ preﬂay nha‘n&)léd’m& Bh Raor S descriptor is assigned (based
ty.0n: IV l ]
para;%alﬁggl? IJrQI q(uelgé e%]westl? u%lb%f%d c%ﬁé‘%l eﬁteer, the

Rave el t
ceferenog cantern §."he conﬁguratlon of the second stereogenic center is indicated using

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

(T4

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
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20 configuration. Conpounds enconpassi hg doubl e bonds
can have an E (entgegen) or Z (zusanmmen)

WO sdoeneashen stry at said doubl e bond. The ter PEI/EPBN6/063556

trans, RS, E and Z are wel¥9-known to a person
skilled in the art. Stereochemcally isoneric forns of
t he conpounds of fornmula (la) and (1b) are obviously
i ntended to be enbraced within the scope of this

icaiben tatodm in tAE ring lsy v RglatBASonhepaticai off the htghm ptibftyssubstituent
e i c_cent

wh { st ereo Pl abso

SR teleideGhoiR AERRBREERATE 't 5By wthEfiadip e mean plane
detemined by tlnesrnag ngama or (‘P ésﬁxﬂ is anthCather Isudg off theRneinqgane
%ﬁ&%ﬂﬁﬁb? %@, eﬁ? | owest - nunbered chiral center,

t he ence

ter. The configuration of the second
st ereogenl c center is indicated using 30 relative

et s%d%o&sd%ler%d fofth 15[ Bﬁlcate§ this Iﬁ%ﬁ% ﬂlaRsald *Ig&m is
\na ified as cent er *
b%t%aﬁaﬁgﬁr@g e RsRr e ST TeRuRa SR R Srp By s o 20 Y6, more

’f‘pr&ﬂab]yriéssahatlﬁﬂ) %G eVEIHHSreqfrefdfalblykbss}haﬂ alh tfyrthéf(preferably less

o R o MBS G0 sSBE 100l

|c9mRound1ef fgnemleélabi esﬂb) ptfmlnm@pe@ﬁecé 2o @IS, PRY, this means that
{ héeé?}],p"ﬁnh is SubstafitialR¥ee ofFhe QIRe P8y B4%Smert he position of

ghest priority 35 substituent on the asynmmetric
carbon atomin the ring system having the | owest ring

rluhe‘r@empomfdsaiflaithér&bnﬁm Alky\@ads(Tb) miy'Be syhthdsed firl 98 féim of

th t
sty BB PR S EWHER ben 05 scofalid Fa1R EC appthat dollowing
attHarovasysoletion prommome tapéBiic ETipduRdOo6itIes fkiatula Pa) and

gﬁ’g p(?‘g,(}%t %Pl’ %r% Et% h %feii‘ r | ﬁﬁét@%;b%ﬁ%t‘lé Qalt H)?ms b?l ﬁeactlon

metheg siitable shisah dcid. oﬁmd)dilaﬁtsteémena salt fgrmstarg slbmwwéy separated,

?@t"@(aﬁipﬁe b9§e15&§‘ve'@ FAchbRN @rysﬂﬁfzﬁﬁ&i BROMP ¥n£ﬂ?f%n{e'r§"£'e liberated
stem or it is on eot er

Firmn &M@lka%}etf*é} %Heﬁ@alvsyn@ﬁ%r ofi sReprayng @ﬁﬁn@twnc forms of the

%pﬁ@mfmds of eRh@TbSUTE (Tay ard () inSolvediiquad ehi'oniafvgﬁapm?alﬁﬁlg a
assSocC

d f d. .
A PRioBery Bk ooy D3R sRBiosiritaltt B et FrR Rl 68 derived
rﬁmﬁ ﬁlewbhyspoadmgtpluemstdmo@henma@y lsmnqubsﬁsaoﬁﬂbé wpprepsate

mﬁhegfmgﬂenalg ' rBke@ iRl b 3BAckioh 85curs bR Bsreol] ey pgﬁgmbly ifa

1<astg1@01§gmsm§n1@51§ﬁd sad gempoyndgyille syp@)esmgl Yostereospecific
InFhRROF pidpaftibh €¥héR mdtfods(Wiadvidthgeol® @ﬁlpld}aénanﬁ&ﬁerlcally

conpound i S substantially free of the ((XR
iPYBHRLgring fat ounds of either fornula (la) and (1b)
may be synthesized in the formof racemc m xtures of

%?%dt&ggﬁcs fovlr\r'{ﬂI %F th%%%mp%ug'&es R %Ber%oﬁm(ﬂ%n(ﬁ? gn(?a'g} 5}8 meant to

comprise those compounds of either formula (Ia) and (Ib) wherein e.g. an enol group is

converted into a keto group (keto-enol tautomerism).

The invention 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
or physical properties that make its administration difficult or inefficient. For example,
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conpounds of either fornmula (la) and (Ib) may be

wa@enveowesl i nto the correspondi ng di ast er eoner PCT/BRL006/063556

forms by reaction wth a surt®&ble chiral acid. Said

di astereoneric salt forns are subsequently separat ed,

for exanple, by selective or fractional

crystallization and the enantioners are |iberated

ttiedassfred cohpouridady be oﬁrﬂy pbordy sullibly,dt mapnbe po&ﬂy transported across

S5O RO S ol By YO AR R e

dhmussmmgrmpk@rugﬂsmm;gbafowd iim Stellgt VAt k. endr, medm BaigdDelivery
[yqi f Y473l so be
g’gblgr\'/%dl%??@;n ?%gaéo%gespgpc}lbﬁa %EJ?E 4[sg?erzgochem cally

isoneric forns of the appropriate starting materials,
ﬂ’&@-ﬂhﬂé@ Fornkdadf tﬁ@ﬁlma@dlbgealgﬁfclﬁ% cEfPHRIS I@@&irﬂﬂn@% {h%-invention

fera |f a eC| C, ster oner | %
Sl geRG bt o ipa g ecoring LevienF gymile URLGERLN fiec. 25
phhdnedsutidallp Iae@ptahlel aeid orlhaes eddimﬂmdls thdrédf, the stereochemically
.st i
FNADLABGRHBEXOF TR B SRR HIBRLESE ot WL SB BELL Bbreor,

onmeric orns 0 . . .
diaving an aoidrandup Whlabl isgsterified Jor amédatesk included iwonph egterified acid

:%E‘gﬁ’gl F gﬁgmhgforﬁhIahﬁO©RF Ritlege R @)a @{‘é&ll&yﬁ ?wny] benzyl or

. an enol group is 30 converted
%@Féfﬁﬁéﬁ%ﬂpﬁgﬁﬁn@ﬁol tautonerisnm). The invention also
conpri ses derivative conpounds (usually called
"pro-drugs") of the pharnacol ogi caldy-active
compounds accordi ng to Whe invention, ich are
degraded in i to vyi he conpaQndsDaccording to
the invention. ¥§q3 re usuaIIySngt not 35
al ways) of | owerppot'ency at™the téﬁg}; receptor than
t he conpounds to’which they are degfraded. Pro-drugs

are particularly useful when the desired conpound has
chemi cal or physical properties that neke its
a’dﬁidated (Ml:hdlef opsl df tiey formefaf 1 COBIRYR”, Hereix RN H,

Lo abthatamgc o TR ), DT 1

transported across the nucosal epithelium or it may

@@S@?ﬁ&ﬁﬁﬁlﬁ‘%’%rﬁ%@%ﬂa@ﬁ%ﬁﬁ ﬁ*‘@‘?é’f‘fm fifgtisod with
atkeggne or appaldg oy fogmy eertg forya Maggich basps Thipbase will

hidrolyR. mﬁﬂﬂrs%ﬂdﬁﬁkmét%ﬁp a&&eoup Rolutib- 473. 5 Pro-drugs
fornms of the pharnacol ogi cally-active conpounds

according to the invention wll generally be
mmuerdm@hmmd thegertno"s@inigoandd-eff forthala (Tlap pr @by i§ heant to also

ﬁ??deptpﬁr ar&%%lﬁﬁlahgl a&%ﬁt%ﬁfe%xb, deqrab%ée a&%irltlo%assaﬁs %Hgl‘ N L Kide

tfmse tfeir tawtemerici fayms o dleﬁrcﬂtmoqhhmmﬂy lmmmbrtcrfem cﬂf shecial
G RE8t %r@ ﬁ{aﬁé’ fom QYF Rmila @ég'o‘ii (_@2‘ QRN %réoéhemlcally pure.
I e I ncluded i ed

esteri or am dat ed. such esterift
acid
A first interesting embodiment of the present invention relates to a compound of

formula (Ia) or (Ib) wherein Alk represent methylene or ethylene, in particular
ethylene.

A second interesting embodiment relates to a compound of formula (Ia) or (Ib) or any
subgroup thereof as mentioned hereinbefore as interesting embodiment wherein
R! is hydrogen, halo, cyano, Ar, Het, alkyl, and alkyloxy ;
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groups are groups of the fornmula -COOR', where R' is a
Cl_6al kyl, phenyl, benzyl or one of the follow ng

w@emapao43c O x \ij 15 Am dated groups include grPCpPEPING/063556

the formula - CONRYRZ, whereirhl-RY is H  Cl_6al kyl,
phenyl or benzyl and Rz is -0OH, H, Cl_6al kyl, phenyl
or benzyl. Conpounds according to the invention having
an amno group may be derivatised with a ketone or an
Pl deh%s:l@ ﬁwglbrl aﬁla%mrhlr]al ﬁlehydmpamhiémm é yanni CE' base.
is e, W r z t i.rst arder Kkinetic
K 2o te0eties, e it B oida bRt RoMin. Sy difpicaRor
" conpounds of\,\ff01\r1ul a (la) or (Ib)" is nmeant to al so
i ncl ude their |pharlmaceutically acceptable acid or base
addi t if&l%lﬁf]" ts, eiv&heﬁéh?’i’iig@- fornms, their tautomeric
forms or their stereochemically isoneric forms. O
$ecial 2515Mterldel; are t hose conpounds of formul a
R*ahd® (| Bachwhd n@étﬁly%@hﬁﬁ%@ﬂhﬂ@l dobepgyle. A first
e

Lt eresti ng .enpodi t of t present invention
£I at es to%ahy%‘?ﬁ%%o%alky]dr%l a (la) or (Ib) wherein
Awls vicinl 88 endicaletmhy be reken togethey toefoemn al bivaglenttradicd] af formula
et hyl ene. 3@ A~seefnp i Nt eresting enbodi nent rel ates
to a con‘poggﬂAgfle?gP%a (la) or (Ib) or any subgroup
tther eof asisamintegereeyiunktodi ;nbef ore as i nteresting

odi ment lof :Rl is hydrogen, halo, cyano, Ar,
Hgt, al kyl, and al Kyl oxy ; WO 2007/ 000436
BCT/ EP2006/0y8egsn of #KYh; i s an integer equal to 1, 2,
R%r 4 ; I i ga:tgrcul ar 1 or 2; R2 is hydrogen,

dr , al kyl.ox kyl pxya | | kyl t hi
REGHIRS P toabligs Yornhe Yoot PR 2 | O P et 5
Rikyhnds Rradgittor brepehehaamsted hpdrecarol mgia) hatitg/fromrl to 6
benzyl ; | S . : | A B oF
o1 ngqropidiolnls W 28R Bl doctibarn ralical iing from 310 6
bi val €atbon gipmsg|ordf a f eyehel saturateyHbydrocpanyadical hgvingsfiom 3 to 6

ih nfj €gearbé ‘dﬁJIrllsLéi’tlaéhéd to hQtrRight r BHAUHRE SRturatddthydfocarbon radical
yar o%g\r}m(g) r1"roz13'1n 1 ¥o 6 carbon atoms ; wherein each carbon atom can be optionally

substituted with hydroxy ;

Alk s ethylene;

Ar is a homocycle selected from the group of phenyl, naphthyl, acenaphthyl and
tetrahydronaphthyl, each homocycle 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,
piperidinyl, furanyl, thienyl, pyridinyl and pyrimidinyl ; or a bicyclic
heterocycle selected from the group of benzothienyl,
2,3-dihydrobenzol 1,4]dioxinyl and benzo[1,3]dioxolyl; each monocyclic and
bicyclic heterocycle may optionally be substituted with 1, 2 or 3 substituents,
each substituent independently selected from alkyl or Ar-carbonyl; and

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

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 or a cyclic saturated hydrocarbon radical having from
3 to 6 carbon atoms attached to a straight or branched saturated
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RO is oxo ; or R8 and R9 together formthe radical
-CH=CH N=; alkyl is a straight or branched saturated

whyaroersbon radi cal having from1l to 6 15 carPONER10061863556

; or is a cyclic saturated hytB-ocarbon radical having
from3 to 6 carbon atons ; or is a a cyclic saturated
hydr ocar bon radi cal having from3 to 6 carbon atons
attached to a straight or branched saturated

hydr ocar bohydracirbed radivaVhavdng fromn 11tot€Ocabbarpatoms,; wlic@eid one or
wher ei n each cargon atomc

b J | |
St £ ut odtis BTy PR e SlhsydRt G crimorg halg atorps.

hom)cycl e selected fromthe group of phenyl, naphthyl,

op i Oﬁﬂfef@é{m b?(%lﬁ{efégfélﬁ%SQQ%Qgngthd H-Bst I'ql 3F {Iﬁ) or anly
atheteof a%m@nﬁlmé@émﬁwqu a5 isfretisg oMROFNSNE wWhewsipR' is

dﬁ)@bﬁ) shald) alk9R lakiyloxyC K BP Hef Ipkeféranly, RNk Hydrdpen) hankylalkyl or
|samg¥%§ |chteroc}<l:le selectedd# (}

g Em'?‘yomomfﬁ {pf# p‘éPV G O hale’ 7Rost arafirred B s Al o2
o ram pt chlpner indpanydulartdompyr i m di nyl ; or a bicyclic
het er ocycl e sel ected fromthe group of benzot hi enyl
2, 3-di hydrobenzo[ 1, 4] di oxi nyl and benzo[ 1, 3] di oxol ylI ;
dafurthoniersying em et relatsisite a lgempe fermug (Ta) or 2/Ib) or any
@Qﬁgra {HedeoP8s RREHN g&%ﬁé’f&@ %mt&eﬁ‘%fn(g’?érrgidpﬁﬁéntt %@fe?‘np is

substituent in endent rom al L.
SAualito & oF Boprgferablyp is e t0| l5 mpre Bff?%fﬁ‘?lbféﬂﬁ equal éo:{ Ris
fotmﬁahqugfdggﬂ of fluoro, chloro and brono. hal oal kyl
is a straight or branched saturated hydrocarbon
radi cal having from1l1l to 6 carbon atons or a cyclic
afifth adtestingcmonmiitent relatds oo corapoung df fammia (Tajporq(Ib) or any

%&15#8@ ‘e&%? aggm g @éﬁ éle gdgé g% ﬁl‘?ergéfﬁg%&ﬁ{ gﬂl{ﬂenft efedh p is
§t1u@l mg Hnand) salé Baﬁ@bﬁé@@htsmlwém PesitRg0Y,/C0u(4gBhe quinoline ring;
Pollfispgé -12 hydrocarbon radi cal having from

to 6 car bon atons; wherein one or nore carbon atons
are substituted vvlth one or nore halo atons. A third

im&mﬂﬁﬁtei'é%ﬂng siabodifent reldsab @&oﬁ@o&&@ﬂ@ﬁﬂtﬂd (B or (Ib) or any

5 t her eof .
SRhATD et pEmetise Beoredibe e b bRt e e ion hasrd Wherein R i
\biydrogem aliyloxy, athythiogakylokgdlkylosy tmympnabkdiladkyl)andno;qreferably,
d 2
*l?HsP yée%r Qﬁ%ngbx B afiglefis fn%%eﬂefe%ﬁgf R 35 V108 or alkylthio;
st prﬁifeéa@w%dls RIKYi@(YhHlI Rrertiulay Ci4 myOmO@Hn@aﬁlculaﬁ
Rdthyl6%).ar brono.

A seventh interesting embodiment relates to a compound of formula (Ia) or (Ib) or any
subgroup thereof as mentioned hereinbefore as interesting embodiment wherein R is
Ar, optionally substituted with 1 or 2 substituents, said substituent preferably being a
halo, haloalkyl, alkyloxy, haloalkyloxy or alkyl; more preferably said substituent being
a halo, haloalkyl or alkyloxy; even more preferably said substituent being a halo or
alkyloxy; most preferably said substituent being a halo; preferably, Ar in the definition
of R? is naphthyl or phenyl, optionally substituted with 1 or 2 halo atoms, in particular
4-halophenyl; more preferably, R? is naphthyl or phenyl; most preferred R? is 1-
naphthyl or phenyl.
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10 A fourth interesting enbodinment relates to a
conpound of formula (la) or (Ib) or any subgroup

wo bersais3@s nenti oned herei nbefore as i nterestPOOEP2006/063556

enbodi ment wherein p is equal3to 1 or 2; preferably p
is equal to 1; nore preferably p is equal to 1 and Rl
is other than hydrogen. 15 Afifth interesting

enbodi ment relates to a conmpound of forrmula (la) or

(Aﬂm}he@ E)nt?tﬁyhng%mmgfd@nalttrﬂefeeﬂf ?‘r‘o &Smﬁﬁmﬁldf @thula (Ta) or (Ib) or any
ei nbefore as inter enbod r

SRR oo p e R RTE B L eTrLing S ag gt whirein R’ i

pted,i ih iparticBlar Bero[ 173 1dfoxoh@. qui nol ine ring; preferably

in position 6. 20 A sixth interesting enbodi nent
relates to a _conmpound of formula (la) or_ (lb) or
&b) or any

AInejelh pntergsiingogmbedimeniiplates do aspmpomskof farmida (Ta) or
|sﬁl§§6&i$ﬂiefé@f Sm@ﬁlﬂldﬁéﬂ%emeﬁiré‘ aB&téréstm@)éﬂfUéﬁﬁﬁhnt wherein R* and

ﬁfé?lkkx’%’ !f%iyt ?hflf’gf/ &l f‘ﬂ‘ﬂ %Bﬁgﬁfa@g ydidggP gx kv, in

artikhilay hidrogen ofoC ealkyt fresraipreferably Cakklyk yhask prefisrably methyl.
al kylthio; nost preferably, R2 is al kyloxy, in
particular O -4alkyloxy, nore in particular 25

rfenin;h mteyesting smbediment relasesctota qomnponhd df fesmular (@) ar €b) poany

ﬁ@'ﬁ%ﬁﬂl@féo? fis ﬁl@ﬁt’i@ﬂga h@fe@be%r? bé BberBiiin %anoﬁﬂll?&rt QHBrein R* and

as nentioned herelnbefore as | erestln

&hiteastherand ipduding thedN tawhigh theysre aftagheq %bastaﬂtca% gedected from
\thd grodp 6f pyralidasil - ﬁ%lﬁlyl 3331) (ﬂiﬂ% tpyirﬂégﬂtlnﬁd&f)ﬁﬂﬁpl y

i “a'%kgﬁ%f@ R S R R S

Wmﬂiﬂw |pyoidingl, lpypesanmylsmehlaninyk pprimidingbpyraziayldiriazinyl,

gég%}gﬁd YR 'E‘gdr#‘gBm @ Do ?aIEJ Jﬁ-‘tSLt 4 v{lﬁsahlgﬁr £016 r}%?dal’kyl
dadionyy albyioxsofanmso,|I@,on¢aphdﬁ9<|ylamlnp,wéhg}lhlo @meyalkw
%H@?thiotaﬂéyﬁgr WriRidiny® rpr@fefh%l)DR‘ams tdg@th@@ﬁﬁd i‘ﬁb‘iuﬁfng the N to

ﬂy\?ley ﬁ&qﬂaﬁh@fr glfna éaafgea? Sgleqte@O#:\tag%ap of PYHH]éﬁlFWI;
Fﬂ%?&g‘f&@ﬁl%d?ﬁﬂﬁﬁ?@&ﬁf@ﬁ 35p&azinfI3 mdastoiay] and
bRl Sl s tded ViR aliS Sufe FREHEE Rlroxy, allytonsy,
BTG, omed- hedielky badioo,aligdthic atyéstyaliyl, elkdytttlioatuyl or pyrimidinyl;
Eﬂﬁnﬁreﬁmﬁﬁﬁ/'l@ anh'?éﬁ,togé{hm@g ifth@h ﬁwa{ Jvhféh%eg&eé ¥hached

g“g: I nter est nen rel at es

abseleciediipa the &1)0119 ©of pipsyidigy] efriporpbokigl o particular a
1.as nmentioned hereinbefore as interesting

enbodinent wherein R4 and R5 each independently are

hydr ogen, al kyl or benzyl; preferably hydrogen or

al teyith infefestipg leinboahhmht fejdiesagarcoatpothd Bdokiyilita (fa)oe (Ib) or any

%ﬁl? &[e}(eopa ahtlf ne h e%be Ore f? "ilge&%ng e%ﬁme%gw ere]in R® is

eresting a conpound-o

fhadwgbra a@k}&)allquoygy Ql)habq: mq:fyrably, R® is hydrogen.

An eleventh interesting embodiment relates to a compound of formula (Ia) or (Ib) or
any subgroup thereof as mentioned hereinbefore as interesting embodiment wherein r is
1 or 2; preferably ris 1.

A twelfth interesting embodiment relates to a compound of formula (Ia) or (Ib) or any
subgroup thereof as mentioned hereinbefore as interesting embodiment wherein R’ is
hydrogen or methyl; preferably R’ is hydrogen.
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subgroup thereof as nentioned hereinbefore as
i nteresting enbodi nent wherein R4 and R5 together and

WO pdi4ag the N to which they are attached f opPem/BP2006/063556
radi cal selected from the grblp of pyrrolidinyl,
2-pyrrolinyl, 3-pyrrolinyl, pyrrolyl, imdazolidinyl,
pyrazolidinyl, 2-imdazolinyl, 2-pyrazolinyl,
i m dazol yl, pyrazolyl, triazolyl, 15 piperidinyl,
pyri di nyl, plpera2|nyl pyri dazinyl, pyrimdinyl,

Pt e Bk FEL KR o g o 9 o
laay sybgnelpothbtepf as memtihmed heretbkidroas/intezerting embodimendwherein,
*?iéo{f”dﬁm%@'ﬁ?“‘)yﬂm. AR PeHpgeng) i g s

@Hah]é’rRalﬁaquh@lf ahb/mﬁhylﬁllam #%eh they are
attached form a radl cal selected fromthe group of

gﬁ%/é)rél?qe thg;{ ereﬁtlnkgeqna %gllltlrg]ﬂwg o] E%‘?az o I I}IInula (Ta) or (Ib) or

tahy etﬁbgrmp)ﬂhemyf as mptitioned herginbefost ad mtaektmgtehlbaﬂin)dnt wherein the
SPrBryrE R berad MR ol ey ol iyl T ol ky

or pyrimdinyl; nore preferabl y R4 and R5 together

%ﬁftb&ﬁﬁ ng%rgﬁmg%ﬁlﬂﬂdﬁﬂen‘f\@élﬁgs W&’on’iﬁo%nato? ?&nggd (15)Vr'Eh

radi cal fromthe group of piperid

abggae thetrof a3 meptigned bgreinbeforo gs mt%&tmamhodmm siherein one or
lnﬁttre r;ﬁéftetatbgz snodien®dnéwingl d%ﬁﬁﬁloh@ applg ©mpou nd of

R el b B osk R BB S5, o, o

Whealkylox AT ar Hétyniomgiarpartaulay hydragény lbeotyio,anethgl, miethyloxy,

eventh interestin
@#g‘r gyﬁlgn IPB?JIM};;QE% oun@%?i f\(;r nmul aI (1a) orI °
(b} ov?; ingagticslasdr oup t her eof as nentioned

IT?H@&IE?I%E? rﬁk}f}ﬁlld 'i‘ﬁ&foe&jidlgﬁ(y?éﬁﬂﬂ% ?fﬁcﬁ oxYRRY RIxY; #n padticular

t
élswﬁém » aﬁq@é {nén% OEG}GSMW B‘fm?‘b:r Prule;e?I 13)” or

(0: RalkPlox POYalks X R W1k y16Ly; andre &t pareibilao0elkyloxy, such as
he(rﬁ&nbefore as interesting enbodi nent wherein R7 is

or nethyl; preferably R7 is hydrogen. WO
magn@mﬂq&@m@u ERD08AI06BESSstems beiAg bptionablyrsubstituted; in
Qﬁﬁ:ﬁﬁgb Q%HB%WBstﬁtﬁieﬁ&ﬁglu{)grr%ﬂlﬁb@ﬂﬁ@ﬂt@ g?lgéted from halo,
weleelkyh ehﬂe@kﬂpéy asalkyk er sanhthid; metsdapagisular phenyl,
%ﬁéﬁl]& subétﬂﬁte& mqu&ctssﬁﬁﬁt%&b Blledt@ froMmMalR halol) salkyl,

Bflé%lsyla%y{hs atSRRy R Gl afp Ry ot o i <
®¢and R feattr hdqretnﬁentlyt a¢ hgdropen ardlbﬁ; inepairtioutdr diydogtm ofl

SRR R e s b S BB nucin

b do nvélmh tw:beare jattaghied form a p1per1d1ny1

R® is hydrogen, halo, alkyl or alkyloxy; in particular hydrogen, halo, C;salkyl or

Ci4alkyloxy;

ris equal to 1;

R’ is hydrogen;

Alk is methylene or ethylene.

A sixteenth interesting embodiment is the use of a compound of formula (Ia) or (Ib) or
any subgroup thereof as mentioned hereinbefore as interesting embodiment for the
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compound is a conpound according to formula (la). 10 A
fifteenth interesting enbodinent relates to a conpound

wo@boooecasd a (1 a) or any subgroup thereof as neCt/EP06063556

herei nbefore as interesting ehbodi nent wherein one or

nore, preferably all, of the follow ng definitions

apply : Rl is hydrogen, halo, alkyl, alkyloxy, Ar or

Het; in particular hydrogen, halo, O 4alkyl, 15

(ﬂlanﬁadckyé oRy me&\fcamem{-bf theﬂ‘tbﬁﬁrcljéﬂﬁ opa Iﬂﬁ@;ﬁbﬂ lwhiihya:lgxel fepositive
oxy, ydr oxymet hy phenyl ,

&nn?ﬁvpyn%ﬁvﬁgﬁwg%PnPuranyI p=1o0r 2; in
particular 1; R2 is alkyloxy, alkylthio, nono-or

% gé%"efﬁéér}tﬁ %t@l%%fl‘%l %dﬁ?‘r)ﬁﬁﬁtlﬁ’ {hg)@ée of Qc&ﬁﬁéﬂnﬁlﬂf Fbrmula (Ta) or (Ib)

0X
@F gy subgr le gﬁﬁ)m mgtgloned herelnbefore as interesting embodiment for the

Ganfifdctirt ORY FHed#tamki foxHeitredthday bOXY infdBloR with a gram-positive
??artl cul ar d _4al kyl oxy, such as nethyloxy; R3is
AFTWRN . phenyl, each of said ring systens being

opt i onal I y substituted; in particular phenyl,

SRR S 8 oS g
tﬂb) ar kyy subgroumtbmcbfws membnoeeci/ herpiabefota dscintepsisting emg@sment for
Qfg% anﬁ\ﬁ%ét?fre%fl%% ditkin®Rht arithe ﬂ'?fﬁlel?t of léﬁsiﬁfef:ﬁtﬁmi/ﬁh a gram-negative

ected from hal o, hal oG -4a d _4al kyl oxy,
Pastet¥m4al kyl oxy or O 4al kyl; or naphthyl: R4 and RS
each |ndependently are hydrogen or al kyl; in

parI | cgwﬁr h‘)éétﬂ’fga? nboéﬁmﬁglﬁﬁ’& U%Of?)g%%lﬁ%‘lin S hafor (Ib) or

|an3z bmhgrmg) theteef &¢ mentwinied hefeinbgfone as mtdresting dnfbodiment for the

21:1 %%chﬁiré‘ Xl” a m%glcﬁg Mz%r fhkent gf"lﬁ B?ctéjidgfﬁfﬁ& (1? whereln the

rogen
@pmpg fcfxaynulrl (fag Oéthhastadciq < 1Rkpl/md apginstey laast welbactgnum
Qﬁﬁt:ﬁﬁ?a gf 5§I1.11V9é l?acten%ﬁl PretérsbBanid), P Lnben/sst anE: preferably a
odi | c onpQ %ﬁg ng é mu| a
i?wﬁ =Y mé’rﬂ?e e{qg Wmﬁ gctippe peremnaft er
her e| nbefore as i nt eresting enbodi ment for the WO
0436 PCT/ EP 63 nufa ture o
TRl e sprpRUh 0L Loy okt DA duf P Gipthedor as
gmwnmomdslndrembefommsllxnlereatu}g emborbgeant, the tbac t'akyllimepresents
Ci.alkyl, more preferably C; 4alkyl.

m
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A seventeenth interesting enbodi nent

conpound of formula (la) or

is the use of a

(1b) 5 or any subgroup

wo bereafs3@s nmenti oned herei nbefore as interestPEMEP2006/063556

enbodi nent for the nmanufact

ute of a nedi canent for

the treatnment of an infection wth a grampositive

bacterium A eighteenth interesting enbodi nent
use of the conpounds of fornmula (la) or

is the
10 (I'b) or

Pfesedgrmpgunidl afeaelecd fivamnthe dokwlving cempbaidsre as

i nteresting enbodi nent for

a thao traoanat nmant
AL TTC T

nmdi canpnt Fr\r
LBA A LEAA%1LA A RLY ]

t he manufacture of a

of an 1 nfacti AN \Allt!n

t her eof as

sel ec ed"l‘rorﬂ k
Br OH | Cl1 OdH,

Br Br OHH \

gram negat i ' bacterium A nineteenth eresti ng
enbodi nment he use of a |conmpound of mula (la) or
(I1b) or 15 n)bHsubgf]éup t her eof as nent d ?Hs
ejnhefq ag _HQt eNest i ng erpodi e 3 e _N.
rran ure of 8 medi c nt for t reat t of &
bac ct|on wherein thes gorgoud ofl formul a
(Ia) or ('\'b) as a 1C90 < 15 gl/m agalnst X _ | east
one bacteri ufﬁ siggparticul ar a gram posi¢ive
bacterium prefe yaIO<1OI/m; m)r
pr ef er ab a CO"< gl /nfl ; he | C90 va A-\n-lg
det erm ned escri bed herleinafter. 2 Pseferably, in
t he conpoun f formula (lja) and (1b) ny subgroup

nbefore as i
IIB

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

isomeric form thereof, a tautomeric form thereof or a N-oxide form thereof.

Especially preferred compounds are selected from compound 14, 15, 7, 8, 9, 20, 39, 37,
38, 55 and 40 (see Tables hereinbelow), a N-oxide thereof, a tautomeric form thereof or

a stereochemically isomeric form thereof; in particular preferred compounds are

compounds 39, 37, 38, 55 and 40, a N-oxide thereof, a tautomeric form thereof or a

stereochemically isomeric form thereof.

The present invention also relates to any one compound out of Tables 1 to 5

hereinbelow.
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OHHBr ICH3/ AO aN- NCH3 NCH3 OCH3 F Cl1 a
phar maceutical ly acceptable acid or base addition salt

wo bereafs3c a stereochemcally isonmeric form theeEBP200€063556

tautoneric formthereof or a-N-oxide formthereof. 5
Especially preferred conpounds are sel ected from
conpound 14, 15, 7, 8, 9, 20, 39, 37, 38, 55 and 40
(see Tabl es herei nbel ow), a N-oxide thereof, a

taut onmeric formthereof or a stereochemcally

5 R B ol A Rl B 5 g BL G o,

N-OX|dethereof : toneric formthereof or a 10
stereochemcally iksgperic formthereof. The present

i nventiop afsd rel afe &% one conpound out of

Tabl es ¥ el QWNWD 2007/ 000436

PCT/ EP2006 Nt pa cul ar, the present

i nventi Nere R a conmpound sel ect ed from 6Ra CH
oB RS MoBY i X U43 R3 5R, Rge R R3 X
H H H phenyl 0 H cﬂ:&s Hlf)henyl 0 H OCH3l H phenyl 0

H Br H phenyl S H Br 1-naphthyl 0 H Br CH3 phenyl
0 —HCoH “h%n-)d—O—Br—H—H—ph-en-yI 0
R, R B B %

H H H phenyl 0)
H CH; H phenyl 0)
H OCH;| H phenyl 0)
H Br H phenyl S
H Br H 1-naphthyl | O
H Br CH; phenyl o)
H Cl H phenyl 0)
Br H H phenyl 0]

a pharmaceutically acceptable acid or base addition salt thereof, a stereochemically
isomeric form thereof, a tautomeric form thereof or a N-oxide form thereof.

The present invention also relates to a compound selected from

Br | 4-fluorophenyl | H
H | 4-fluorophenyl | H
Br | 4-chlorophenyl |CHj3

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

isomeric form thereof, a tautomeric form thereof or a N-oxide form thereof.



10

15

20

a pharmaceutically acceptable acid or base addition
salt thereof, a stereochemcally isoneric form

wo breai3c a tautoneric formthereof or a N oxiPeI/EPIONG/063556

t hereof. The present inventioehB-also relates to a
conmpound selected from Ra RL OHI \ MCH3 N O 10
CH3 R3 R R3 Ra Br 4-fluorophenyl H H

4-fl uorophenyl H Br 4-chlorophenyl CH3 a

Aha fpagsetihvehtioh visaaclart &bk eorapduhdaelebrd €roaddi ti on sal t
thereof, a stereagchemcally 1isonmeric formthereof, a
tautoneric for ereof or a N-oxide formthereof. WO
2007/ 000436 PCHEP2006/ 63556 -18 The present

R1 CH R R3 R4 stereochem stry
Br 4-fl (A) Br 4-fluorophenyl H(B) H
4-f | uor ophenyl 16 H 14-fl uorophenyll H1 (B) Br

8 a pharmaceutically acceptabl e
ac' t—orrbase auui tTompatt—theregf, a stereochemcally
i sprrilc for®ther eoR &l‘ﬁi&ﬂ!@ﬁﬂi c formthereof or a

l\l—oxj;gle j%mdphgﬁ}q pfiy p PreAgrablly, the conpound of

fOde/I‘ld) or (b)) -is~a particul ar di astereoi somer
( subBE an 1ﬂ§p¥qphﬁmé > B¢ [ t he (Bt her |di ast er eoi soner (s)).
I n| cgse 4@0@11@@11(1{0 fogayl a

H | 4-fluorophenyl | H B)

Br [ 4-chlorophenyl |CH; (B)

a pharmaceutically acceptable acid or base addition salt thereof, a stereochemically
isomeric form thereof, a tautomeric form thereof or a N-oxide form thereof.

Preferably, the compound of formula (Ia) or (Ib) is a particular diastereoisomer
(substantially free of the other diastereoisomer(s)). In case the compound of formula
(Ta) or (Ib) has two chiral centers this means that the compound is a racemic mixture of
the (R,S) and (S,R) enantiomers or a racemic mixture of the (R,R) and (S,S)
enantiomer. Hereinafter, the racemic mixtures of 2 enantiomers are indicated as
diastereoisomer A or B. Whether the racemic mixture is indicated as A or B depends
on whether it is first isolated in the synthesis protocol (i.e. A) or second (i.e. B). More
preferably, the compound of formula (Ia) or (Ib) is a particular enantiomer
(substantially free of the other enantiomers). In case the compound of formula (Ia) or
(Ib) has two chiral centers this means that the compound is the (R,S), (S,R), (R,R) or
(S,S) enantiomer. Hereinafter, said particular enantiomers are indicated as A1, A2, Bl
or B2. Whether the enantiomer is indicated as A1, A2, B1 or B2 depends on whether it
is isolated first or second in the synthesis protocol.

The compounds of formula (Ia) or (Ib) can be prepared according to the methods
described in WO 2004/011436, which is incorporated herein by reference.

In general, the compounds according to the invention can be prepared by a succession
of steps, each of which is known to the skilled person.
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15

(la) or (Ib) has two chiral centers this nmeans that
the conpound is a racemc mxture of the (R S) and

w@ B0Rpos@nt i oners or a racem ¢ m xture of thePCREPR006/063556

and (S,S) 10 enantioner. Herelhafter, the racenic

m xtures of 2 enantionmers are indicated as

di astereoi soner A or B. Whether the racemc mxture is
indicated as A or B depends on whether it is first

I8 phiicaldr, itie ¢dnepdnidd hesidingdtodofnglh (la) céh be'Prepared B @adting an

.. e, . Mre preferably the ¢ oynd of for

eginegtie b Run BB (Db i EFRRERS Sebffr Brmyra aom
faceediog to the folldwemgeemstion sctene)(1) i n case t he conpound

of formula (la) or 15 (Ib) has two chiral centers

this neans that the conpound is the (R'S), (SR,

(RR or (S'95 enant i omer Schgipelnafter, said

particul ar enantioners are indicated as Al, A2, Bl or

B2, Whetper the enantiomer is indicated as Al, A2, Bl
dR)B2 depends on whg®her it is isolated first or

segond | syptiesis protocqgl. 20 The ?onpounds of
fo ) can em{%a{ed 2GeBr di g tg theqg
me scrilbedJin WO 004/ whgsch i (1a)

n by reference. In general, the
conpounds according to the invention can be prepared
by a succession of steps, each of which is known to
the skilled person. WO 2007/ 000436 PCT/ EP2006/ 063556
-19 In partigul ar, the conpounds @ﬁcording to fornul a
(la) can be Qi%pared by reacting i nternmedi ate
conpound of formula (I1) with an internedi ate conpound

E%Ef“i?’ e{}ng;h@re o%‘a%&;ﬁbé&g f}rﬁné %@1 t%ﬁ%]‘l_y{gmggﬁn Aﬁﬁ@%iﬂ%
(va1a9b1e$ar§ dpfinggl as|in formujg (la). Lﬁﬂrﬂ% Rl lenhange therraterafte teaction.
i $OREOR Way 3ChiieHd HeRbfrRANhE Qlfdlfeﬁw?)era‘t‘:ﬁé kfigthgMetween —20 and

ah bles are defined as in fornula Stirring may
énhance the rate of the reaction. 10 The reacti on may
dme samt estictiyn pocediiré tatbeused 36 synthie3ivp @ bmputimisioffigimigda (Ib).
between -20 and -70 C. The same reaction procedure
can be used to synthesize conmpounds of formula (IDb).
T[Hne stirtang inatgriataiand el istezmetliath eoinpomdmdi‘ ifermaila dhpod (HE) are
ﬁ%ﬁéltﬂat Gld élt gorﬁfnkf'c%al%ra%aﬂé!bie 66 ?I%Sar egc&frﬁmg to

er Conner0|a y aval | e or
g@@yﬂngp reagtion procedures generally known in the . For example,

intermediate compounds of formula (II-a) or (II-b) may be prepared according to the
following reaction scheme (2):



conventional reaction procedures generally known in
the art. For exanple, internedi ate conpounds of

wo eoomb@3q 1 1-a) or (11-b) may be prepared accopdi/REROIDE063556
the follow ng reaction schen20-(2): WO 2007/ 000436
PCT/ EP2006/ 063556 -20 Schenme 2 (R p (R)r (R, I C1
H \r. OT", NH2 (a) \ro" O(0), (Rp (0), (b)) \ I
~1 (Gl) (RP (RE)r N Od-6alkyl Od-salkyl \\ \ I /
(Il-a) Nc A (c-2) I (Rpchégr (Rp (R6)r -XI (d)
NHS(c-4 S-Cl-6alkyl (Rl)p (R6)r N(R2a)(al kyl)

(I 1-¢),(Rp (RB)r N R2b (11-d) \M; ein all variables
are de |”ned as |n(ReDrorrruI ao(la). R ion scheme (2)
conpris tep (Al an®appr |at@Iy R

substityted ani I*i | ed—with /é 5
acyl chl orfde such 3- phenyl propi onyl c Ior|d|
3- quorobenzenepropionyI chl ori de or

p- chIoN@benzeneprOpl chloride, in the Q5esence of
a sui ta /\@E a
®)

S
N (R1
o -Cq_galky! O-C,galkyl /
/ N

(I-a)

- 2)
R! R") (R‘S)r
GON ), v / ©3)
| NN | VA
N Z y (d)
S-Cqgalkyl (c-4)
(Ilb) R \/ RO,
|\\ N A
P P P
N 2a
N(R““)(alkyl)
(Ilc)
R ®®),
oY
S N/ S

(1-d)
wherein all variables are defined as in formula (Ia). Reaction scheme (2) 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 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. In a next step (c-1), a specific R%-group, wherein
R? is for example a C,.salkyloxy radical is introduced by reacting the intermediate
compound obtained in step (b) with ‘O-C, ¢alkyl in the presence of a suitable solvent,
such as for example HO-C, ¢alkyl. The intermediate compound obtained in step (b)
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triethylamne and a suitable reaction-inert solvent,
such as nethyl ene chloride or ethylene dichloride.

wab@7nersd i on may conveniently be carried out BECT/BP2006/063556

tenperature rangi ng between-2lbom t enperature and
reflux tenperature. In a next step (b) the 10 adduct
obtained in step (a) is reacted wi th phosphoryl

chl oride (POC13) in the presence

ehiNalib B BivRyld atoamiten{odidis carhsiumtiadekeif B ig/foatkmple a

<SRN Hga B cGPlibR iy -CORPLR B sCe . of a el sotvent,
lsectlvmefnr exzorple aeajoelcls eig.cetizand] (stepl (032)) fobipwediby reactiomwith
£1k21t LER tﬁ&%ge%ﬁncgaf E @ﬁ‘ﬁ'tafbﬂé:bdgg s%]? HPror WRGH 'kzcgz ah@ a suitable

oxy radical 1s |ntr
rs alyent; sightag ot gremplectt p&pénq@ ddepetameedinie amnwmdrpb&laqsi

Rb (B édn aldetd cobdérked intohntilRrREASR ré@ﬁlp@ﬁn@wﬁéfbﬁlqﬁl i8

a:3{%1@%’,1) Slge(i‘glg QI exan‘%lﬁ g]gfy}_Ph)Cllg?agglme éﬁlth\multable salt of
NIW QQﬂé}aﬁlnRﬁH'pﬁEEﬁﬁe of B 6uitdbe base lsuckas fur egarbple potassium

FAPORHE o Rl shilh zﬁ%ﬁ 8 AR Rkt Ry the
SOmMdte compaound qbtad stepf(bhcan dlsodis eonyerttadeinto, an intermediate
; gfnﬁ)gﬁn@%ﬁé'f@nq{%ig aﬁ(k}b\%s}%(yloﬁ Qgtlfﬁaﬁ‘l?@%stft&%ﬁ RithGl @ax said R?

owed b ence

OFIng repfPsea yﬂsseby ISaeipnkith @kyle% IpHcotsmally substituted with
alkyloxyl ift e Is@éevle@ bf NsM@hd asuftable @1%11@' sBci adfoP BRAIAPIE -

i nt npound obtained in step (b) can
1‘9?6’ %B'%gsé &i&gnt 0 an internedi ate conpound
vvherel n R2 is N(R2a) (aI kyl) wherein R2a is hydrogen
gﬁﬁpélﬁﬁ‘ﬁ %lf' té(;; féo%rélzﬂﬁ (;Ila%l Iﬁ%}??é ]Eﬁegérgd according to the
@ngag rgagtion %&mﬂe@b @&ths@;m g fizshstep (R nsubsiiteted mdole 2,3-dione
§¢4cherbd %1t§%‘b%ﬁbmal§r%hstﬁﬁteﬁ BlpHRAAFRIpfoRiRh M fnlthd ﬁresence ofa

§P’éag’e?éﬁseé‘é$1’ %ﬂsgﬁ ate compound obt

wgit%gre?f%%zmmrd%loma@ﬁw 10361@ carboxylic

Qeiawob uﬁﬂuﬂmd fsrdébz}i]l'bBEylatﬁd &l Kyda Xt;épKk)/dtQ%gh tefperafae iny/the gresence
stifted wit eing represente

§ Rt ek e etttk BEBNTRAF G opt | onal 1y
substltut ed with alkyloxy in the presence of NaH and

a suitable solvent, such a cfl xanpl e

t et rahydr of ur an (step (C4 I nternmedi at e

conpounds according to for mul a (11-e) may be pre ar ed

QRGO ( ding to the gbol | ow ng reactl on sgil (R,
? subst it ut /
i NNGke-A 3- di ' @ an opt
eek3- phenfyl prippi onal d-eh-)cd-e»n res n/c?e@
. s sodi um hydr oxi I ng

reaction), after which the carboxylic 20 aci d c rrpound
IS decar@oxyl ated in a next step (b) at high

tenperature in the presence of a suitable (b)
reaction-inert solvent such as di phenytlé;pher (R®),
|\\ R
P
Z N V
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Scheme 3 R1)p (R6)r O (Rp OH(R6), H(a) NO+ I I \
N O(b) Rp (R8)r N(lIl-e) 25 WO 2007/000436

weEan/ aRalO6/ 063556 -22 It is evident that in PECEEP2006/063556

foregoing and in the foll owi Rg-reactions, the reaction
products may be isolated fromthe reacti on nedi um
and, if necessary, further purified according to

nmet hodol ogi es generally known in the art, such as

s kaﬁbhﬂlﬁat ifi rthesﬁ)adgbingamﬂm t}ﬁrfdllowimrg&eainogs alﬁmneactidn ﬂr&ducts
t hat .react.i on eX| St

R B e e SRR B B PO e b Rt e bocording
fo mwthokieloglemgﬂmxal@ knovkmimvthe artcdooh gsiegraction, cpatallizatibnand

ﬁ?’?lgﬂ&@éf %Ixfﬁ’o GP GRS %REH%B?%H%& %)r&fu%%"’lﬁﬁtebdé? i fobfe tPan one

mat ogr aph di ast er eol soners
ieAgntipmaanis| form nay 9lg,teé:fwnaﬂ% ralétur@;by &nonsg taghniques, in
%Hﬁi%hléi bfdpﬁl%'tlvé:blﬁbﬂla%zﬁiﬁ?t fidh apbté frafitd HPLE, dhieal
ermsdl Cﬁ?npdglaﬂ%é of “formul a, (Jé Iéalare co ound Sso b
t° aé?% HE feregispipens o indiyjd &Pa‘H’é’gm gran aiso be
pbemddy maudcaﬂgflmd Cloometoptaphp(SCERACt | on
procedures generally known in the art. For exanpl e,

i nternedi ate conpounds of formula (111) may be
dihe prtemoediate cordpornds of farmulad(lilpate egmpevarsisithat asec¢ither

Q:?f)n\xﬁe%?%%f%\/%ﬂﬁblé ot B g@e I;gébareﬁ ac@!nlﬂlﬂlg]togﬁﬁf tléféag é‘%al,\ésct)lﬁﬂ-o

PEQrEAwres asn%hﬂmog@sm&ee%’f (Bor examples; Hﬁerfr@fharm%ledsﬂo
Forinkad (T8) afelyhel prepa@iCdceerding to the following reaction scheme (4):

Scheme 4

Ak (@ Al s ® Ak (©) Q ~R?

R3” k] OH—» R3” '\H/NO_—> R3” N —» Rs/A"\”/\/N\Rs
(1)

Reaction scheme (4) comprises step (a) in which for instance a suitable acid is reacted
with NH(CH3)(OCH3) in the presence of 1,1°-carbonyldiimidazole and a suitable
solvent, such as for example CH,CL. In a next step (b), the product obtained in step (a)
is reacted with Grignard reagens (CH3:MgCl) in the presence of a suitable solvent, such
as for example tetrahydrofuran. In a next step (c), an amino group (-NR*R’) is
introduced by reacting the intermediate compound obtained in step (b) with a primary
or secondary amine HNR*R’ in the presence of CH(=0), a suitable acid, such as for
example hydrochloric acid and the like, and a suitable solvent, such as for example an
alcohol, e.g. ethanol.

Intermediate compounds of formula (IIT) wherein Alk represents ethylene, said
intermediates being represented by formula (III-a), can alternatively be prepared
according to the following reaction scheme (5):
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20 with NH(CH3) (OCH3) in the presence of
1,1 -carbonyl diimdazole and a suitable solvent, such

wa@soooeo4exanpl e CH2CL2. In a next step (b), thECPEPIHO€063556

obtained in step (a) is reae2®d with Gignard reagens
(CH3MyCL) in the presence of a suitable solvent, such
as for exanple tetrahydrofuran. In a next step (c), an
am no group (-NR4R5) is introduced by reacting the

i ntermedi ate conpound obt aiSehéné 8 step (b) with a

pri marya)éS o;\s‘:ﬁzndalr@y am ne HNRARS in t(h)e presence
of, (¢ 0 SuMt abl*e acid h as frer @exanpl e R?
Rydrechl or RE act d an‘d—l’heﬂ/\}eygrﬁj\n\gu“t‘ﬁbhe/\)j\/\n’\ i
sol vent, such as for exanple an al colfol , e.g. R
et hanol . Internedi ate conpounds of for rrul a (111)(I-a)

e fateSRRPRER BTN 4 Bl rosged i
@afﬁom nghepresenst pf b suigabipbasedsucly @S:fﬂf @xamgple sodipm hydroxide. Ina

B%J_(Iﬂ/ s@égzgg tﬁ@@l%gg%’c'bb_?’cfzﬁgh%gg ﬁfeﬁ)(a) ﬂﬂ%a%% 99 ﬂﬁﬁary or secondary

e presgpge\of =k a,qulp@bée qj;i suﬂl as( Py ixaéljlple
IR dﬁkhl@fic acidene e lﬁilﬁi,‘r‘@lﬁd s aﬁtableeibl\(eﬁ) sidtedsefon e)éample an alcohol,

LD 34RO B G O i

shnjpmmnhq/ df axuithble datalyst, suelx 8s o epanily palladiurp ooghatcoal, and a
WhNDES v, RERRs ﬁ%ﬁﬁ@plé S c{g%ﬂd h blRoRoIPE | %%()223) |

secondary ‘am ne I'n the presence’o
sui tabl e acid, such as for exanple hydrochloric acid

6['1‘16 cbﬂlﬁoﬁﬁds%f f&ﬁﬂﬂ@a&wﬂ(ﬂblc@n aRb b8 Rbavettea ntd TadtObther following
n f g et hanolt In a next step bed
BT i Ret DB Slpie Ot FtiRs. RodPt A oo dkssbe

iherelfhfieche presence of a suitable cat alyst, such as for

47 Bl 2 AOLE Rk FPED el R A gprcutarbromo

ganbe cothvartod intdh eompopuiofdernyfla ﬂ@) onil) thmdi ig h}zf}rogen by
‘f@:ﬂ:tl ¥ith GQ'NTEHB% 1@§éﬁc@ 8Eds @ﬁﬁﬁrca ANt QtW.'hrhg for example

nown unctlona transtfornmati on reacti ons
@aﬂiﬂlmmg hancgalgand igd %Plies@@e o5a Fatable s veat, sughhgs for example an

la[b%ﬁ@ﬁ 68 m@ﬂl@ﬁ&l{»‘ s s@fhe E&eﬂyﬁ aodditaﬁns @hn bé béed}ﬂab gbﬂdﬂt Rl
I S a C onverte
eswaswfofﬁnﬁﬁmﬁﬁ ¢ L FhSPR RS BaaT s & ggmp@ind of Brruta (12

loy dibp gbereibR* is hydrogen.

Compounds of formula (Ia) or (Ib) wherein R' is halo, in particular bromo, can also be
converted into a compound of formula (Ia) or (Ib) wherein R’ is Het, in particular
pyridine, by reaction with a suitable boronic acid derivative of Het, e.g. pyridine-3-
boronic acid, in the presence of a suitable catalyst, such as for example
(triphenylphosphine)palladium(0), in the presence of a suitable solvent, such as for
example ethyleneglycol dimethylether, and a suitable base, such as for example sodium
carbonate.

Compounds of formula (Ia) or (Ib) wherein R' is halo, in particular bromo, can also be
converted into an intermediate wherein R' is formyl by reaction with
N,N-dimethylformamide in the presence of nBuLi and a suitable solvent, such as for
example tetrahydrofuran. These intermediates can then be converted into a compound
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reaction with HCOONH4 in the presence of a suitable
catal yst such as for exanple palladiumon charcoal,

waem7ioondsdhre presence of a suitable solvent, suptT/BBR200€063556

exanpl e an 20 al cohol, e.g. m-hanol. The sane

reacti on conditions can be used to convert a conpound

of formula (la) or (Ib) wherein R4 is benzyl into a

compound of formula (la) or (Ib) wherein R4 is

ta;yﬁ;m@waa)@rmg witgeioR' ior@O)-0H lb}abeaﬁuiml(\lvbh a\oliiesbdd reditling

can_al

clrtereha® PrBhb BB AR P Rias Bf 28highe splypnt, such as for

whampleranRicohsl, kgt methanglaand etralgrdrofosani di ne, by

reaction with a suitable boronic acid derivative of
yridi ne-3- boronic acid, in the presence of

a{\sggdwsqi abeugy the\eempoungsiof fermulz Iéw}édlﬂ@ can be used as

(@htibaieral phosphi ne) pal | adi um(O), in the presence of a
EU|tabIe sol v such a

| th |
R g ARt DRSS S hesssigEd 8 Bl @R ppove or gram-
@i gativie @aﬂmgensmAxﬂfbuttwqumtmds m]ﬂmm$g®1ﬁlsif thptam-positive

L e PR
jagtifity: rjhe dwynpogadﬁt ofghe piesent inventieli anetregardas asmotiveagainst gram-
§itiE SRPEC f-neg ativ % ’faﬁ?a?tﬂééeﬁﬁl f SiMAAY th §§Jﬂ€s€mas

or 35 exa ese | nternedi ates
CAMPPRLS ARatiyR pERINE @ ifﬁstdms LA PesTHYe b@t%m/mefembb against

B@E&ﬁ%&&ﬁ 08696 bhcterial MoRé pfeBrAbly Agdihstlon@lor rlde gihep&Hitive

51 eaction V\dtlé g _sui tabl e reducing
ﬁ%tﬁ{la %rhon&org%qregmﬁ?%atm MA%hd in the presence

of a suitable solvent, such as for exanpl e an

|ca%; ntcf %ng)g\l}g&t ]{%ﬁrg%%%eﬁﬁgal @g&%&&%rﬁ?ﬁ a) an d

(I b) can be used as anti bacterl als. In general,
1 lds ¥ %ﬁ&@aﬂ@aﬁ%e%ﬁ%%e@é‘tﬁéjalﬁf'alﬁbltdBﬁfbacterla include

ra 0Si | ve or Sm negﬁpl ve pat th?ogens Anti bigtic
%&Pﬂ?@i ViPE FRARTG o qupetssy ANTREQCORR: FOr GRAmRIE &s faccgés;
esmép@bam rfegat;nme B PO eniae,S. m@aes. Z}dyb%‘_ehrfsﬁgﬂdiﬂﬁ tﬂora&ﬁample
setrun activit e,CO upnas
SRR sGrdec Ry Bh kTR £ Bl oger e FRGRBAIL or
aganplstH. gnjhmnzq;ddonaxwlh forckemplgriMneaneykalisy Bsdudomenasafor
%Q&B@lg %@udo'n{bn%&éﬂugﬁ}o% ’anh S RAR or e%lﬂ@%”géh are

acti al nst gramp OItIV acterium
;ﬁrémammvy Pathapens; f0f§éﬂléP1§ISt@h¥}ﬂ°9%§d Entgrecersd ard Piaeptococci are

@ﬁftféuﬁi‘@flﬁbaﬁw be&RkE 8 the ﬂ@véléprﬁé’i{t Qf SsAMnP 9$dihd WRich are both
teria and/ or e atlve bact?rla 15
CB]F intreata (gﬂggﬂﬁ‘a‘rg qq%ﬁ@tebg‘ guple g hospital environment once
lestabléshed Jxaimptesadisuoh $tyains are meth1c1111n resistant Staphylococcus aureus
(MRSA), methicillin resistant coagulase negative staphylococci (MRCNS), penicillin

resistant Streptococcus pneumoniae and multiple resistant Enterococcus faecium.

The compounds of the present invention also show activity against resistant bacterial
strains.

The compounds of the present invention are especially active against Streptococcus
pneumoniae and/or Staphylococcus aureus, including resistant Staphylococcus aureus
such as for example methicillin resistant Staphylococcus aureus (MRSA), especially

against Staphylococcus aureus, including resistant Staphylococcus aureus. The present
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Exanpl es of gram positive and gram negative aerobic
and anaerobic bacteria, include Staphylococci, for

we@x@mpbmE3s. aureus; Enterococci, for exanpl e BEPCT/EP2006/063556

faecalis; 20 Streptococci, fe?S-exanple S. pneunoni ae,
S. mutans, S. pyogens; Bacilli, for exanple Bacillus
subtilis; Listeria, for exanple Listeria

nonocyt ogenes; Haenophilus, for exanple H influenza;

ofmpaeddsaavé edpecisiyrp lgBodvhctivity aighingd SPN 6555e(Seepiobocys

f [ ; d Escheri ghi

PR s S g U P Brsan sk T Geos213),
exanpl e Staphyl ococci, Enterococci and Streptococci

15 B BaE 2 B o APOILSnRARNS £l B s oo

avhrieh tha viabilgy depsnds anaraper funstipning of BHEHAEBsynthasem Wishout

%ﬁ@o&n@t&@@ﬁf h%cﬁr&, i€ RMhlghR frﬁnfhe?aﬁﬁ_tyl «leﬁﬂlabkés&h?@lm ounds lies in
| €S ralns are ne Il 1N resi

ShRor 56 e dFO LT bttig Ak RricHBY MednbiPitiahot Biedi cqmplex of

tleBLI(BAEP Befhisey ot iaplaytiontsd tied inhibRIONS)f supenii cof the RO

I | . t .

R R Inc (FIPARE Uit PREHADTY Bt Aoty deplation of

pheeadlutar APelavélpaf thedbactetiwow acti vity agai nst resistant

bacterial strains. The conpounds of the present
invention are especially active ai nst Streptococcus

F¥henererspd hereinhefost oré%ea@ﬁ@freéc%efggg CRIPRINgs cahreal@ibagterial

ligfeétidnainis rinéamp that MQaﬁlgSu@sr@ﬂ freatnGhfedtion With®xa6Phere
t aphyl ococcus aureus (MRSA),

g»Etthl‘Cli |1in resistant
BHER SRS agai nst St aphyl ococcus aur eus, incl udi ng
Vébenevamisedbhapimpb focoarcheseinafiez that thé baqierés énfectidD is other than a

y - G 0 . .
égg%dg?%?ﬁéjq%@%%ﬁ? gsg??e{\}l??%?glggaﬁéﬁalé culébofrggsbtm\ﬂ%n an infection
(vathr anstas aenre Mycopagierirosiiains. ( ATCC6305)) and/ or STA
29213 (Staphyl ococcus aureus (ATCC29213)). In

particul ar, the conpounds of the present invention are
dtkicempoindsivd sl fraseheinventivn Kaveln abceptablevi g ble] Theyhalf-life (t;,)

5 BROPoORLEIEPE i N0 ety W ienfiy b11RE Bompound in
theebadyt (ow plagma €ortchntrgsions tmbve redwged datialf bf #s ofiginal level through

|Vgﬁb%4 dlin8Rat?n ;%rB@esEék.Fo ATP synthase, in particular the
inhibition of the FO conplex of the F1FO ATP

synthase, nore in particular the inhibition of subunit
of t FO conmpl ex of the F1IFO.ATP nt hase, | eadin

Ty gt Sngpes g Rediaaty of PmisyPougn af ERRT: commppRqs depends
oslthapaticdiRdngpoahd obformik B et €ib) asedyVtepartaulasendition being

] 2 e co . .
VSREAE LR PUr DECS] Rl b0AL WEROTTRNT i, e o
edmpdsiration ead genesaltphysicaliepaditipn of thetnartinlar patignsy the mode of
Ramirf§tkaion 3 #RI1RS other medication the individual may be taking, as is well

known to those skilled in the art. Furthermore, it is evident that the effective daily
amount may be lowered or increased depending on the response of the treated subject

and/or depending on the evaluation of the physician prescribing the compounds of the
instant invention.

The compound of the present invention may be administered in a pharmaceutically
acceptable form optionally in a pharmaceutically acceptable carrier. The compounds
and compositions comprising the compounds can be administered by routes such as
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15 Whenever used herei nbefore or hereinafter, that the
bacterial infection is other than a Mcobacteri al

wo pfogood4em it is neant that the bacterial infeptT/BP2O0N&063556

other than an infection wtkh2@®ne or nore Mycobacteria
strains. The conpounds of the present invention have
an acceptable t112, i.e. The half-life (t1li2) 20 of a
compound refers to the tine course necessary for the
qqﬁmll'yt Jocaifly bﬂ‘@stéﬁﬁwb lyngys'teﬁmctabphmﬁiy n(dhﬁdephﬁyamthod of
ntration) to . he uced

FnEReR T Sthod e o dRERR i Rody e dbBuicsf ghtra,

enteenusdolsy gransdednél; sdragerops.ohtramimitoriest, selicutmeas, su’vélngual

e
PR RO A T M SRR e i
@ mgilias dhe Buatinp Ofttfeé'a’ﬂ% mayle ed @sylesded he
condition being treated, the age, weight, gender

rat i

Hoctstiel pfFcups WR g e reate by e RS cmpBuB ghctude, for

afamplestenathl weivas sysbin iafkclidriseextemal eadinfestionkdnfections of the

'nﬁiﬂ{i]%eglu %c}%n%e 8{3 ottﬁgln{& aé%lsfeétl%n%{' {he cﬁrﬁ?a 1n ?es %9 1gfect10ns

art rnore
tilfectisink of thevasalgravity, sgch mfﬁ@tlonm@f the tdedu\gm@si and mucosa, upper

'r&gﬁrﬁ ga&@ﬂ%&%ﬂgglo T f@ﬁr&t%?ﬁlf iohd) %eﬁirt(ﬁﬁfn infections,

ect” _and/ or. depen eval uat

@ﬁ%l&@ﬁ@abm&%m%.%eml% ifentioas septiqepya, bopg anghioint
liffé&Sns Odkin dAEskE® mﬁs infbctions, acRsiaNdndobateiis] Biind Biftibacterial

be admini stered in eutical.ly . 35 ac abl e .
e o SR b S Bl FRCS ORI oo Satins,
cactr asqratierith eecetvingpeandsr chamgthecapy et drgamﬂartsplmnt patienty.

t he conpounds can be adm ni stered by routes such as WO
2007/ 000436 PCT/ EP2006/ 063556 -26 topically, locally
&rivenythe dant ghat the cogypoueds of fammila (la) Dt)ﬂg) are a@m@sagamyt bacterial

gi}?f%{:}ﬁﬂls Ofhe p&é@éﬁt%@ﬂfbbﬂx?ist Sé)éc almeﬂéhpl dﬁ,{r%g StHeP ntiHasRHESagents in
iopder é‘hﬁ%@lﬂ)‘l’ﬁb’ cofg"}b&hf%@éﬁ“ﬁ’idn eqtiohs-avenous,
i ntraperitoneal, subcut aneous, subli ngual rectal,

d_qral ,adm ni str eC|f| osa
P18 S S PO BP9 a0 coppound of
domatla da) of (Th)s eadt (b ohe omyrebﬁhadqnubamladiagemmmded that the one

SFEARS bl EASE TR g i

nervous system i nfections, external ear infections,
e %@ésbﬂﬁﬁv&fﬂoh Ao rolfdd |tc¢a @&ﬁbmﬁt‘i’(ﬁfbﬁ@) Resthfoudlidfif$rmula (Ta)

ections of .the ani Si huses
Oh b brang ) S Mg efep R toR RS Pl Yt g grgmore
Iotlfee ahiiteiteriaf agehss dreethbr, than atirAncbbatietd agentyfor use as a
?%E)CI atory tract infections, |lower respiratory tract
i'ons, genitourinary |nfect|ons
gastr0|ntest|nal i nfections, gynecological i nfections,

?ﬂﬁdrﬁﬁg@lﬁcal% 0 ﬁgnkgfngflsm$ Qﬁ)ﬁéﬂri]ﬂc?gc i gﬁ? h&eﬁ%ﬁle%ﬁh%r and,

ucture infections ter
éﬁ actiedngredignt, a therapeutically effective amount of (a) a compound of formula

(Ta) or (Ib), and (b) one or more other antibacterial agents provided that the one or more

other antibacterial agents are other than antimycobacterial agents, is also comprised by
the present invention.

The present invention also relates to the use of a combination or pharmaceutical
composition as defined above for the treatment of a bacterial infection.
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prophyl axi s of surgery, and antibacterial prophylaxis
i n i munosuppressed patients, 15 such as patients

WO e@eioni4pg cancer chenot herapy, or organ transptEREP2006/063556

patients. Gven the fact that2%-he conpounds of fornul a
(la) or (Ib) are active against bacterial infections,
the present conpounds may be conbined with ot her
anti bacterial agents in order to effectively conbat
bacteri al infections. 20 Therefore, t he present
vention,al so rel ates conmbination of (a) a.
Bkl TR ksl 55 Tpatidh Ry B e Blerstde:fieat s for

cadtmenstmuon Ipaposes. 2As appeormtgemnpasdbns tere mhy bonited al

t
EBBoSOR Bt PhL Bk SR A8 AIEIn a0, T proprs i
elalacemtﬁab@ommpsstmé ﬁﬁthﬁ%mveﬁlqm an aijfecalve @m@wtmf thg particular

fc@ﬁlﬁyﬂnﬁls( J)ﬁ)onal‘l’;F in(ddaition?yatt f6r2n, a9 AR &Elvéfﬁfg@edi’éﬂ% & comblned in
ant i bac tial ent E oV d f ‘t hat the one qr.

Sntipagte 3 xé‘ggtvg acgentable caLisr, W 1ch carner may take a
aritie wariopaf foetmi dbp@gm_gtqn, thé Eormusfpreparationrdestired foe ad@thistration.
AASIATE50 SSTBIRAAPR SBD3) Oy coge oy g i
ipagiculdr &t administretierpetally oaby panehtersd tj jeatioambon @xa@mp1¢ an
%De?‘[ﬁﬁﬁg ere%oa obiGibA} naoral(do@ e%nﬁl ﬁg fgﬁkdusﬁlﬁl) }&ﬂ‘na&'htlcal media

t I bact er1 al en S
SR RSP AL, ORI Wa%e%lygole (s, cﬁlqs)éplwéﬁhe like in the

o d’ﬂb@ﬂbﬁlﬁlcﬁm’epdrat@(ﬂﬁ Rtiéh as sﬁsﬁ&nﬁ@n@ esﬂafps S&ﬁlrb,}émtﬂﬁ@ns and

t Th {
RafTEES of I e stfb o “GetHSard e n  GeR RG LAEFag binders,
disitegrating agents abdfthebke mitbe east of powders, rpam repsles fand tablets.

REASE . inel e hin U0, 007 RO L AAR! ARIREE

resen arnaceut
\advmomﬂhm spgaformg anrwhfcarcasmahﬂmhma@wml carrlers are
BBWBQﬁ? %mpﬁﬁyeﬁp PBPFJI&:&EI%I S&H]}&%Hnb ofe cﬁﬂ?i%f ﬁnlﬂﬁéﬁaﬁfv‘ comprise

t
C' feewweaar aﬁdﬁiﬂﬁ%@?@@i .tﬁ@lg gr%fio iﬁt%rf e(ami)ée g0 aid
@??bﬂm enay mhcmdém o?ajhdctasbmsomino}hbu for &M, In:ijle[y , betepared in
e |Lve . of e ar (0] ounas,. .
S E s ey ROt s sBtbiopbtigss sSIRHR LG rppure of saline and
|g;11@pmjsoémqm dnrcotablersaspensions may ako be poaparsetun whiw:ht dasa
aggfogﬁas %ﬁgﬁaéaweré GHSHY n&pg Gl éﬁ@ri]lg 1P h&"ag W Yed " Also

pncdudedare sliddfesn péqwafa@pnwmcmaéq msenid@#]to bengerted shortly before

m@@rtgﬁqﬁqtfbﬁ@bm?mg@ tions are desirable in unitary
dosage formsuitable, in 10 particular, for

adm nistration orally or by parenteral injection. For

Oepomdifg oh the rpodpeftddignikiigtion) the phatnmaeestidah c@npdsititaswiile

fp%f‘e'rllabﬁln%ngrisé %%m“c?Hé‘ ko 96‘% W&v&%ﬂ, ?r?olre Iql%?érgbly from 0.1 to 70 % by

weight of the active ingredients, and, from 1 to 99.95 % by weight, more preferably
from 30 to 99.9 weight % of a pharmaceutically acceptable carrier, all percentages
being based on the total composition.

The weight to weight ratio’s of the compound of formula (Ia) or (Ib) and (b) the other
antibacterial agent(s) when given as a combination may be determined by the person
skilled in the art. Said ratio and the exact dosage and frequency of administration
depends on the particular compound of formula (Ia) or (Ib) and the other antibacterial
agent(s) used, the particular condition being treated, the severity of the condition being
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may be enpl oyed such as, for exanple, water, glycols,
oils, alcohols and the like in the case of ora

WO e@paioah4pé epar ati ons such as suspensi ons, syr upST/EP2006/063556

elixirs, enmulsions and solut2®ns; or solid carriers
such as starches, sugars, kaolin, diluents,

| ubricants, binders, 15 disintegrating agents and the
like in the case of powders, pills, capsules and
thebled] the ageB@ib@glﬁ,egeﬁﬂelt He't tingaeadinfiniggiatd oni @Hrgahéral’physical

ST o £ oAy Rt RACTRHE A Mg 00 0GRS
mieslicatior the individual may bs tm apiswallusloynetothasy ekiilledor the art.
AR nRE& it ﬁ%?Rﬁﬁf ﬁlhﬂﬂé eff@é?fx‘/e ‘Elﬁﬂ\% m;ﬁ"rhé %Sllda)el‘eﬁ or increased

conprise’ ste

PRIGHNZAHBE r¢Sﬁgmdqf ébﬁ %eatqdo%ubpﬁtamﬂ/@ ep@ldamgjom@w evaluation of
R p}kysicﬁatm@remldgqné Bsthpéifds of the SkdtaR lifefifbdit i ons, for
exanpl e, may be prepared in which the carrier
conprises saline solution, glucose solution or a
Mihe tcompooddsd fornenla(ld) orqmcmdehesmidnrlrmrre othey entitmbieeial agents

SEINe] |
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fsequentialtuse @0the Srenient vfa badteriamfectjpmef er ably 30 from
30 to 99.9 weight % of a pharmaceutically acceptable
carrier, all percentages being based on the total
dbepbeimacerticalreempesitigm mayadditiopially cantpis varigns ether ingredients
&AGRA 4 heQrt, FRMebin le ﬁﬁ)bri@ﬁnt( dthiliang aééi’]} Hul?ﬁrlﬁ% B&dnt,

ant | bacteri al gi ven as nbi na

Vi H1eASRRY vggosetwgeséa%%agegs S'é‘lf‘i‘qt‘ill’écpfFWrY*Hﬁ‘é( © %Vounzg or
Qaloghntat i o and the exact dosage and frequency of

adm ni strati on depends on the particular conpound of
formula (la) or (Ib) and the other antibacteri al

dgie esesially sdwntageeuptarfoinulh@ithe afm:hrmanunndszhagrnacreaac@ d,

%@@PE@%@‘&&%’&@&@%@ G hR s AN of dosage

casagedionm as upqdehesein zefaisrie ohysieallydisgrate g@ﬁew&able as unitary

lﬂB&’a%b@ @ach ﬁlﬁﬂgdﬂtélﬁﬁg QfprédiferRdndd qauhﬁ:z oTaktivhgreli@t calculated
ation ag, well as. at

n di catjon
Tneradhts P derocthd apie RPHn s@eBongth thResand
tphm051[ﬂ:lldal edirien Exaenplestof sudhuidihdosage formk trel tslzjlets i(thehiding
r. .
5 b Conld ko) o hest AP RIS, v BN SiheBlirorps
snjbjtalde salnti¢>morc$9msipnﬂganmhe tike,camnd Isegregated whiltipldsghereof.
m%ﬁ* 80saBt %P%'c*élh@suﬁ @cc?f&iﬁig?t‘dr’cﬂé ifvk :nﬁJhewiH? oF ?dlﬁsed vary with

=

I nvent

tthﬁecwuaﬂ epplayedt the modp of adfaingstiaien, aﬂg% gajment desired and the

bacterial disease indicated.

The other antibacterial agents which may be combined with the compounds of formula
(Ta) or (Ib) are antibacterial agents known in the art. The other antibacterial agents
comprise antibiotics of the B-lactam group such as natural penicillins, semisynthetic
penicillins, natural cephalosporins, semisynthetic cephalosporins, cephamycins,
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may be conbined in a single preparation or they may be
formul ated in separate 10 preparations so that they

wa@27loa43cim ni st ered si nul taneously, separ at el PCDEP2006/063556

sequentially. Thus, the prese?- invention also rel ates
to a product or kit containing (a) a conpound of
formula (la) or (Ib), and (b) one or nore other

anti bacterial agents provided that the one or nore
dthacephieinspelavigdniabeidg poheng carbapdiemsf iardicins, monobactams;

AR b Bro TR eI R A R e AR S esides such
tas danuvigosides, (bnbdmseﬁesadarch[ydm giteosifles bidsticidancEunaaralides
%Q&Pé%glzt anfi]lb v\gqh&cﬁ'&lﬁi%k I 19191?1[)@1%5‘ r1¥1ﬁ%1?é?:i‘b‘:hd9§ Rl membered

I ngredl ents
rigrmaczelides s&nagnyqlgs, Pgptidss ﬁvch s IeQamRyCiR, rgatieidins, polymyxins,

®abitratihy 141ge KEL Pptide ailﬁgﬁinbé’cdlﬁzﬂﬁﬁlgqéd?&eqﬁﬁcﬁges actinomycins,
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acti i ngredi ent cal cul ated .  to produce the

@@ﬁ‘ilﬁ% antemwp\@wh magpe sembined yathyhe presei camppuRdsof formula
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Doy et (Rords . Dhenetictfin gstivps Rl
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I I - i o [
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%@&E&Hﬁld sﬁH&JteﬁM Q6diutnD RIS hyRRHEHIbrRde, BhdaBipicitiine

pbact I
.haf oe @ée p%?f'@&gﬁ%m W@é@? g‘? Sé;)f‘ as@wf%?m chfadegrilpe
Qlepl’ﬁadiﬁéi cefrtbiihgﬁﬂb? cEshia] pﬂim%ﬁltlmi, lf%ﬂ[dlﬂthm stoﬁﬁn(, k:tébha_?_f]tnle sodium,
re Nntl Da l. a S no, | N e.art. e
R0 o, Rl e, SHER ns B Bera e G Bl sefindore,
tvhﬁ)tlaﬁ}h)aim@tnrgieochamlmhoduann atfticatimpesndiom, teéfotxime sodium,
%@ﬂe?%iéiﬁ-ﬂ?ﬁy}cﬁoc}ﬂ’& CdfiioRfine %@hﬁ&ﬁlne %&ﬁlﬁﬁ' Q%Qkinﬂé cefoxitin,

sem s

ti ¢ cephal ospori ns,
zefmtwdm gefotatany, %ﬂzwe?/ﬂoémw acid, i lmnmvame prieagpam, tetracycline,
%hfa)m{raévcﬁn@ﬁycﬁgehl&me E{aneﬁ?rchﬁ)@@ﬁ&dvéhn@ Ax§letthjchifie,

RBRSEDRY Bt Sl A Rins Byl oL s Pgehorc,
Norortbieas aclafibidih, kaokapsh deifate, bekimmyein, cobharaydn sdetiasnycin
%uﬁ.%% | i f) q(agm gr O}m g§1§oml%1lﬁc ﬂbg&?r%%mﬁmn@?glyg% r#;l)ﬂfn%

nmacr ol HDer e ring mMacro ered 5
lpamnqmmm Bulﬂnz@ strartgmmlsnEate,pi;bydrdmepmmmasiestomycm A,

Y ERIMCB; apthrdilify] oReinPRt Yot Biifate, spectinomycin hydrochloride,

astromicin sulfate, validamycin, kasugamycin, polyoxin, blasticidin S, erythromycin,

erythromycin estolate, oleandomycin phosphate, tracetyloleandomycin, kitasamycin,
josamycin, spiramycin, tylosin, ivermectin, midecamycin, bleomycin sulfate,
peplomycin sulfate, gramicidin S, polymyxin B, bacitracin, colistin sulfate,
colistinmethanesulfonate sodium, enramycin, mikamycin, virginiamycin, capreomycin
sulfate, viomycin, enviomycin, vancomycin, actinomycin D, neocarzinostatin, bestatin,

pepstatin, monensin, lasalocid, salinomycin, amphotericin B, nystatin, natamycin,
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bacitracins, large ring peptide antibiotics containing
| act one |inkages, actinonycins, anphonycin,

wae@2apreeayci n, di stamycin, enduracidi ns, nm kanmyBCTIEP2006/063556

neocar zi nostatin, stendomyci-3)- vi omyci n,

vi rgi ni anyci n; cycl ohexi m de; cycl oserine; variotin;
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RSt mithyarhpdifli lincbycinpsliniay s/ tin, clﬁmﬁh@bm pabmidate

B Db S YR BRRsphHRT B FtoseriRe ok, e Bivin i e
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sodium), sulbenicillis:  sodi um
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akillad ubthciart, using)atakopwn mﬁtlmis euchoask ﬁm&wgmph X-ray dlffractlon.
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eineftRfcT IS u1|s ﬂaﬁ%ed agrtetgghydraferen, ‘DMF ﬂ%deﬁned as N,N-
dlhrhé‘tﬁylﬂf&iﬂaﬁﬁﬂ@ IEPE; isAREhedWCdilvopropplethatdha MM islefined as
j % SI cin, netilmcin sulfate,
gle B ‘i}ﬁ‘? ochloride, astromicin sulfate,
valldany0|n kasugamyci n, polyoxin, blasticidin S,
erythronycin, AePyégaraionaif theciatephadiate cotmpamstisnmyci n
phosphate, tracetyl ol eandonycin, kitasanycin,
jBxamplecAh, spiranycin, tylosin, ivermectin,

T PRSASh %ﬁm?é madl el [ sul fatB,Cp

gramrcrariT S5, ynyxtn B, bacitr
sul fate, 35 coI i stl nmet hanesul f ons

BT L7 o0 51 afed S G a%n@aﬂyéﬁ) %y@f)ir%me%tm
- (m&ﬁﬂ@[ﬂieﬁﬂweﬁkéﬂéprdpaﬁdrﬁhﬁb (0.50 PapHLwdsi addedrThe Asikfire was

B8 ANEPC RN By ERS b b ttrBiee NABble ut on e

EtOAc was added. The mixture was stirred for 1 hour, while ice was added and then
extracted with EtOAc. The organic layer was separated, washed with H,O, dried
(MgS0,), filtered and the solvent was evaporated. Yield: 182.2 g of intermediate 1.
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clindanmycin palmtate hydrochloride,

wo b@vophes phol i pol , cycl oseri ne, pecil ocin, PCT/EP2006/063556

griseoful vin, chl oranpheni cedl- chl or anpheni col
pal mtate, mtomycin C, pyrrolnitrin, fosfonycin,
fusidic acid, bicozanycin, tiamulin, siccanin. 5
EXPERI MENTAL PART OF sone co ounds the absol ute
) Prepacitieniof iterd@dfateir at i on @
C3

carbon aton(s) therein was not ex

determ ned. In those cases the st¥éredtheo y

i someric formwhich was first isolated isldesi ghat ed
%nn}&lre%%gﬁ% ﬁ%@@'iﬁ*ol ﬁlc'iﬁ'; éﬁ'(id‘% gd‘o% 3*&3& CH;OH (300
reference t e actual ereoc em cal “confi guration.

W ptirredat 707G Forghcougs: The SRS WASPToRERIAR Tasin femperature,
Wpoaraiolit Ol itk Ying Bﬂt&aﬂ:@édGWitK €¥,0)%. The HPHAIO maﬁek inlak 8&patdied, washed

%ﬁh@{é,cﬂxﬁﬁk%pﬁ% 1 Caélgglg h% V gy%p %x?aspgfaégJ T%e rerT?Aue (120 g)
stas ipaditisd by colamm ohtmnz&egrap]ny oar silica lgak (ehient: (HBELddyclbhexane

\
AREL B8 9B B0 BhS pub kiR HE i MG SRR P Bps gvaporated.
d@dﬂgﬁgg@ﬁﬂﬁwnmdm@s%ectlver "B1" and the second as
"A2" respectively "B2", without further reference to
t he aftual stereochenical configuration. However,

""A2" and "B 1", "B2" isoneric forns, in
AR Ptdpatatioh oSﬁit@hne&ane% "pA2" apdPN,
"B2"enantionmeric forns, can be u
characterized by a person 20 skil Mé , using

t qf%]
g{d(% ct1on. Vt%bd‘rag%&l:‘a?%e o '?'crH(lj:@él s dar ] ngg%ﬂ% N-(4-
meathowyphenylbengenepropanantide @3S el was aﬂriqqt The mixture was stirred at

Qom;bbyﬂnf £, B¢ BiBught ) Fom tefnpdfinid @Hd p6urdll 06O 0BYThe

et her. | " defi ned

prefiials Wsnerrd aftquatied Wbd T an ded inovperp. Jelfil S g of
imttencdbde A&7 @Ynpounds Exanple Al a) Preparation of
internmediate 1 H3C N O POC13 (327 m) was added

sl ovvly at 5Cto DI\/F (120 m). /gter conpl ete addition,

3C 0
t hen brought to roomtenperature and @bur out on
ice. Et OAc was added. The m xture was stirred for 1

Rothixturstvfligetmalines @ddatdoRiiCHIONa 30 % (90 ml) and CH;0H (400 ml)
was stirred and refluxed overnight. The mixture was brought to room temperature,
poured out on ice and extracted with EtOAc. The organic layer was separated, dried
(MgSQ0,), filtered and the solvent was evaporated. The residue (38 g) was purified by
column chromatography over silica gel (eluent: CH,ClL/cyclohexane 65/35; 35-70 um).
The pure fractions were collected and the solvent was evaporated. Yield: 30 g of
intermediate 4 (73 %).
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extracted with Et OAc. The organic | ayer was separat ed,
washed with H2O dried (MSOH), filtered and the

wa@eloveo43cnas evaporated. Yield: 182.2 g of i ntECTEP10as/@3556

1. WD 2007/ 000436 PCT/ EP2006+853556 -31 b)
Preparation of internediate 2 H3C |I: XN-- A m xture of
intermediate 1 (0.5 nol) in CH3ONa (30 %9 (300 m) and
CH30H (300 mM) was stirred at 70C for 48 hours. The
rExamgl s brought to roomtenperature, poured out

- ith CH2CIH. The organic |ayer

S—S¢E e wth HQ dried (MgSH),
filtered and the sol vent was gvaporafed. The residue
(120 g) 5 was purified by colk hr & agr aphy over
silica gel (eluent: CHQClZ/cycIohe%bne 30] 20- 45
gnm). The pure fractions were coIIected and ¢ sol vent

BB oRaay CPloile f61 B DoTes Hieed HRRPEEE SRR ixtge of
BQGbobéhzédarmint Y058 scdrka@cEtgN wm It GGCLOT000 DV he

th I e (
s s S e For NGRS R RGGRRRENR By Warean
NSOl ghte, orgdndmlayeromaswashed waichrhl@leﬁﬁ,éhm with Ka@@; 36 96.adtied
[ T, IRt t
QM%@E& é):ﬁtgﬂ Qrﬁji télg E?l‘;v]ér\f}: avf/:a% oe%%}?gted 'tﬂl (ﬁﬂ;lfeg oﬁeld W96 et
|11Ht3@ﬁ%135te 3 (37 %. 15 b) Preparatl on of
internediate 4 0 N OA m xture of internediate 3 (0.14
) and CH30H (400 m) was
; ‘ ight. The m xture was
bro ght to roomterrperature poured out on ice and
rRct?t ‘ ) g Was separat ed,
was
N 1P ied by 20
col um chr omat ography over silica geI (el uent:
CH2C1 tesmddidteane 65/ 35; 35atéfingligte 7 The pure

PRl ¥23§' 8‘{% ddggd glg)b%eaa@g ¢ ieprat A mﬁ@s turg was

evapor at e i nt er med

Pooyghttvoecw temperaiurg @@;egggl;’zgg 5 (033 mol) was added The mlxture was

stirred at 85°C for 6 hours, then cooled to room temperature, poured out into ice water.

(-

CH,Cl, was added. Both layers were stirred for 2 hours. The mixture was extracted
with CH,Cl. The organic layer was washed with K,CO3 10 %, dried (MgSQ,), filtered
and the solvent was evaporated. The residue (84g) was purified by column
chromatography over silica gel (eluent: CH,ClL/cyclohexane 30/70; 20-45 pm). The
desired fractions were collected and the solvent was evaporated. Yield: 34.1g (31 %) of
intermediate 6 and 9g (8 %) of intermediate 7.

c. Preparation of intermediate 8 Br

A mixture of intermediate 6 (0.1 mol) and NaOCH3 (0.53 mol) in methanol (340 ml)
was stirred and refluxed for 20 hours, then cooled to room temperature, poured out into
ice water and extracted with CH,Cl,. The organic layer was separated, dried (MgSOy,),
filtered, and the solvent was evaporated. Yield: 79 % of intermediate 8 (melting point:
100°C).
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Exanpl e A3 a) Preparation of internmediate 5 Br \ O /
N H Benzenepropanoyl chloride (0.67 nol) was added

wale@wpoiEes at 5C to a m xture of 3-bronobbenzenaP@TEP2006/063556

(0.58 nol) and Et3N (0.72 nok33-in CH2C12 (1000 m).
The mxture was stirred at roomtenperature for 4
hours, poured out into ice water and 5 NH4OH. The
organi c layer was washed with HC [N, then with K2C03
10 % dried (MgSH4), filtered, and the solvent was
%oia dtill dryness. Yield: 190 g of internediate
paration of internediagge 6 and 7 Br N Cl Br

/a. Rre@drafion phingsrmediatet® 6 i nt er medig

nol ) was added dropwi se at 5C to DO .
m xture was 10 brought to roomtenpératu
Intermediate 5 (0.33 nol) was added. The mxture
stirred at 85C for 6 hours, then cooled to room

t%ﬁﬂeﬁfe fopheoy] EHIoHBA(0M8B rhél) Vab sddedalrewise 4Hd6thdemBérature to a

i 815 omeRzehaliihe e(&S‘W i NGO %] i I, (70 m) and

\Ahfsmmlsda avhswtitrbd KI2GOM téMpetatude deanighty SOE) mixfurk twess @dured out

|

N e S T e NI
& (MebDGL B1oiel Bchn miva e ovamated gRie e Jos

@ tdll%dfﬁcﬁﬁhieﬂm etH@f em@ kdsRitieq 111936111 o W taraénv th @ﬂgzh and

at eﬁ%]Yéf sﬁw eg%vp(; dged ﬂ}dggée);{qf S,Cﬂnd the solvent

lwusewalpaﬂatad eYBeldBflON@g%ﬂIhﬁétrﬂédiat@@ internmediate 6 (0.1
nol) and NaOCH3 (0.53 nol) in methanol (340 nl) 20 was
sti rred and refl uxed for 20 hougs ool ed to_room

Wi t h CH2012 The orgal c layer was
(MpS™M), filtered, and the sol vent ™% apuom at ee

\@h% |r9act1c7)19 wé% edrricd bef VR 2POCH (&@B%&Qw&@h&&d drwg at 10°C to
VWO 2007/ 000436_PCT/ EP2006/ 0635
DMF (0.525 mol) . Then intermediate 9 (0.175 mol) was added at room temperature .
The mixture was stirred overnight at 80°C, poured out on ice and extracted with
CH,Cl, . The organic layer was dried (MgSO,), filtered, and the solvent was

evaporated . Yield: 77.62 g of intermediate 10 (67 %).

. . ] B
c. Preparation of intermediate 11 r | AN O
/
N 0

A mixture of intermediate 10 (0.233 mol) in CH3;0Na

(30 %) in methanol (222.32 ml) and methanol (776 ml) was stirred and refluxed
overnight, then poured out on ice and extracted with CH,Cl, . The organic layer was
separated, dried (MgSQ,), filtered and the solvent was evaporated . The residue was
purified by column chromatography over silica gel (eluent: CH,Cly/cyclohexane 20/80

and then 100/0; 20-45 um). The pure fractions were collected and the solvent was
evaporated . Yield: 25 g of intermediate 11 (33 %) (melting point: 84°C).
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Exanple A4 a. Preparation of internediate 9 Br o H
Benzenepr opanoyl chl ori de (0.488 nol) was added

wa@le@poiEes at room tenperature to a sol uti on OPCT/EP2006/063556

4- br onobenzenani ne (0.407 nol34-in Et3N (70 m) and
CH2C12 (700 M) and 5 the m xture was stirred at room
tenperature overnight. The m xture was poured out into
wat er and concentrated NH4OH, and extracted with
CHafupR A5 The organic layer was dried (MSO4),

fiLbtered apd the.splwent was evapQqr d. The residue
Resrepatalion g{gg}g@gp di et hyl ethe e ré&si due
(119.67 g) was taken up in CI—IZC%Z % d j

IN. The organic |ayer was dried ﬁvgsozt), iltered,

t he solvent 10 was evaporated. Yield: 107.67 g of
intermediate 9, b. Preparation of internediate 10 Br /

\Bepgenspyopapeyl chlogide (h1ymel)wasiadded dropwisgiat & “Cppemixture of
@Jllar)Bﬁﬁ-S_ll_"ﬁie)hy\m tzaﬁﬁﬁﬂbd_ (tﬂ)f.mﬁbg ' 18 axllggtg .nsqnomlifggﬂgcléf@so ml).

. en n I | a . . MDD a e . .
T it 5 banEh T St Fermebatis! St abr 6 B et e into ice
aat@06d NIB0TEA0 Ghitndextiacted avith GHiClacThecdrgarilaysr CxO@ided
BNECPIRAG abXEEQNT o4 e (IO bl e €l sol Gt was
ierenorated)i Theaesidne(wgs tgken wp inmliethylrefhar ohheopresinitate wad ifiteved off

hid Bfied. Yield 39 ¢ ofinltbriiddidfe 0 g'ln%?e_rrredi ate 10 (0.233
nmol) in CH3ONa (30 % in nethanol (222.32 m) and

nmet hanol (776 m ) was stirred angrrefl uxed_ 20
bv Prephgakibn of fivdimpdiateelB out on i ce apd

CH2C12 . The organic | ayer was sepg G [ Iﬁ
(MSH), filtered and the sol venic NG
id ified b I
BRRE TS B ufid Siondlsr il ot o, RUIEE £8P BE e, Rt
bodrght to20em3emnratuih dntermerdidte A2 (0.0 h snolewas aluled.cldtegdixture was
I t ' : fo o,
et A BT holtR ang PURRY € Sy ogs, By ol o oo water

200 PrimtusiticCHy € b B przamis dayer was sepaseded deehMgS04), filtered,
Bhe ARy dlveahwaS evapbRidiBRe] ddyResh2TIR rebidfle waSbrystaltized from i/PrOH.

The precipitate was filtered, washed with iPrOH and dried. Yield: 13.9 g of
intermediate 13 (35 %).

) ) ) B
c. Preparation of intermediate 14 r | X O
/
HyC N o)

A mixture of intermediate 13 (0.04 mol) and CH3ONa (0.2 mol) in CH3;0H (140 ml)
was stirred and refluxed for 16 hours, then cooled to room temperautre, poured out into
ice water and extracted with CH,Cl,. The organic layer was separated, dried (MgSO,),
filtered, and the solvent was evaporated. Yield: 13.5 g of intermediate 14 (98 %).

Example A6A

) ) ) B
a. Preparation of intermediate 15 r | AN O
N S

H
A mixture of intermediate 10 (prepared according to A4.b) (0.045 mol) and thiourea

(0.05 mol) in ethanol (150 ml) was stirred and refluxed for 8 hours and then brought to




Benzenepr opanoyl chloride (0.17 nol) was added
dropwise at 5 Cto a m xture of

wd 20 oma3a- net hyl benzenam ne (0.13 nol) and EtBMN/EP2028063556
mol) in CH2C12 (250 ml). The3¥ixture was brought to
roomtenperature, stirred for 16 hours, poured out
into ice 5 water and NH40H 30 % and extracted with
CH2C12. The organic | ayer was washed wth HCL1IN, H20
abén It@@hiatﬂlfé 2 sotlitloaf (AQFBEP68 Miol)tia RO, (1 aﬁhﬁi) tvaeadded. The

sal vent The resi due wa

SRS e iaed MARE Rl Tor | Plyral iR g RE P Bgfitare was
diitiesad. offYiveishied 88h §l.Ofand wried nBldatl & gk ifterinédjate 15 (Tt %).

Preparation of internmediate 13 Br N SCI HSC\ 10

PCC13 (0.8 nol) was added dr opwese Q. 34

e Pyeparptien of infermsdigigsl6 brought to

stirred at 85C for 7 hours, then co ed No ropm
tenperature, poured out into ice water and elxtract ed

i ((93]%%1) vH&eadﬁécgﬁBWFy ait RY6ih tMRSer SERAO Al ffktur bF ﬁﬁennedmte

(1M% % 't ered t he. sol vent was_evapor at ed
t1P1(0-033 nodsand Iizﬁ?&sr(g EG@IMSZ'EW%%IG%’@DF L Be e yvas
Lbrrddngt rlabmqempérah@e 23 Hdulrst, 6@dd omahﬂdz@\raﬁdl extiacted vaﬁd

R The St YT s aranutle e PlgS Ol G A sgpent wes

@fvapanateal éieidat b2 97 0)0Ramof jhisfabtiohEDighwad e statiizpd from

G ofrk Ot it Rt Kl B ShtatiX PRl 845100 PR R diate

n1tenperautre pour ed out

iléd7Q&Wer and extracted with CH2Cl12. The organic |ayer
was separated, dried (MgSO™4), filtered, and the

ol vent s evaporated. Yield: 13.5 ¢ of intermediate
M@M Exanpl e A6A Br / \ \ Prepar ation of

| rd. @roparhtioh of ifterbheBiatd 1A M xture ey
(prepared according to A4.Db) (0.045
25 (0.05 nol) in ethanol (150 m) wasss
refluxed for 8 hours and then brought to H

A solution of intermediate 1 (8 g, 0.03 mol) and thiourea (2.5 g, 0.033 mol) in ethanol

(100 ml) was stirred at 80°C for 4 hours and was then cooled to room temperature. A
solution of potassium hydroxide (2.5 g, 0.045 mol) in water (10 ml) was added and the
mixture was heated for 1 hour at 80°C and was then cooled to room temperature and

poured out into water. The precipitate was filtered off, washed with water and dried.
Yield: 7.6 g of intermediate 17 (95 %).

i i i HsC
b. Preparation of intermediate 18 3 | x O
/
N S

CH3
A solution of intermediate 17 (7.6 g, 0.029 mol), methyliodide (1.9 ml, 0.031 mol), and
potassium carbonate (4.3 g, 0.031 mol) in acetone (170 ml) was stirred for 4 hours at

room temperature, poured into water and extracted with CH,Cl,. The organic layer was
washed with water, dried over MgSQ,, filtered and the solvent was evaporated. The
residue was crystallized from ethylic ether. The precipitate was filtered off and dried.
Yield: 5.83 g of intermediate 18 (73%) (melting point: 82°C).
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WD 2007/ 000436 PCT/ EP2006/ 063556 -35 room
tenperature. A solution of KOH (0.068 nol) in H20O (15

worego7mad@dded. The mixture was stirred and redT/BR®06/063556

for 1 hour and poured out on-3®e. The precipitate was
filtered off, washed with H20 and dried. Yield: 11 g
of internediate 15 (74 %9. Br / \ \ b. Preparation of
internediate 16 NS 1 5 CH3l (0.037 nol) was added
slowy at roomtenperature to a m xture of
intermediate 15 (0.033 nol) and K2C03 (0.037 nol) in
2- propanone gf 150 _m ). The m xture was stirred at room
tenperature fo 9 oh out into H20 and
extracted with AC12, gani ¢ | ayer was
separated, dried™>MJEMHA)3s fi d
evaporated, Yield: 11.2 |_|(97 % . Part of this . )
fI’f“ﬁE?‘Fdéﬁ ) g) was crysta Bized fr GRS PreRareskigm intermgdiate 20
The Ci filtered off and dried. Yield:
: e 16(70% . Exanple A6B a.
Prep at i~Qr I nt.etr meg tion

i nt er medi ate 1 58 % @)}%?}eﬁ%é?&dn&t?ﬁxamp § 5 0,
CW@Q@O%I A3 tagl (#schiarophaenly]) prepjorie iaeidisdeldt 8%g of
fiRErrfedié! DG (AT %R olloletl ﬂ&@@luﬁé’ pEdiRethR€9% bMTRE] 8d¥E $n ERample

S 'cff}éﬁnﬁe?«&%é%ﬁ‘ehydr G (258,000 el

for 1 hour at 80C and was then cooled to room

t erafyre and poured out into water. The
ﬁ%@ate was filtered off, wgehed Wi t
me .

@r Pregaratith of ibterihediaty 2f i nt er
Preparation of intermediate 18 HSC
solution of internediate 17 (7.6 g, 9. 029 nolq,

Py (3. 954 ﬁ@l) (whs 2dddd s1GwR3E 50 k0 DMINA 1 1 a&ﬁérlb%}nplete addition,

ate 031 cet one

g\? (‘f F}gBfOPBﬁgnYD%ﬁ’g@PEPrSPanaFB@ﬁOt%?ﬁé?lif"@ﬁ & EP%E’”FH’E%W“‘S
\seired gﬁﬂdCﬁwbﬁﬁgHt aﬁgmbﬁogglﬁlﬂaed&n teﬂm&rau@aamdq)gh&ydemt vace.

ed wt rie r tere
\;I‘%@R < yas \ﬁgge evaf)or a‘ime wa Eglvlggglg hlie leice was 8 ed Sthen
exiyaated with E8OAc shheearpyric tayet Wes sepTtatedpweshediwitht H>Oadried
foMgser, 52 irfefeld 238 the¥o1hiht was evaporated. Yield: 129 g of intermediate 21
(97 %).

} } } cl
b Preparation of intermediate 22 | AN O
/
N (o)

CHj
A mixture of intermediate 21 (0.447 mol) in CH3;0Na 30 % (300 ml) and CH;O0H (300
ml) was stirred at 80°C overnight. The mixture was brought to room temperature,

poured out on ice and extracted with CH,Cl,. The organic layer was separated, washed
with H,O, dried (MgSQO,), filtered and the solvent was evaporated. The residue (82 g)
was purified by column chromatography over silica gel (eluent: cyclohexane/CH,Cl,
70/30; 20-45 pum). The pure fractions were collected and the solvent was evaporated.
Yield: 45 g of intermediate 22 (35 %).
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Yield: 5.83 g of internediate 18 (73% (nelting point:
82C). WD 2007/000436 PCT/ EP2006/ 063556 -36 Br / \ \ N

WO 2607/00m@ser nedi ate 19 CH3 was prepared from  PCT/EP2006/063556

intermediate 20 Br-. N cl CF3-prepared according to
Exanple A2 in W?2004/ 011436 starting from

3-(4-chl orophenyl) propionic acid;yield: 88 g of 5
internmediate 20 (70.7 %) follow ng the sane procedure
Bxampld Aged above in Exanple A6A and A6B. Yield: 94%

of 'nterrtrledl0 ne Ie A7 cler
Pr& AHSH0% ?1'.1%‘{ ate 21 \ N |P 3(3
nol ) was added slowy at 5C to DW Aft

conpl ete addition, 10
N- (4- chl or ophenyl ) benzenepr opanani de (0. 462Ha®ol) \R/as
@g&ﬁghon-r@ﬁn{@nﬁ&diﬁt% 208%.5 %to' 60"499' i) %ﬂﬁetﬁ%ﬂlﬁﬁﬁﬂ&ﬁ%oéhﬁkﬁme (1.33

to roomterrperat re and poure
@Qg 10#fsmad)q pettassiya cabepafe 283 L, Q02043 mald) injagetpitrile (15 ml)

\Wﬂs |s@irre @ EorVE@shoueriad0ag dpdlﬂ&floutﬁﬁﬁofméleﬁld\/dxhﬁct@ . diethylether.

6 bt fpesi o i es SR Fifereli3a B St Was evaporated. The

e&sxim:r at.2dg) Waelmirifitd9by amﬂummtdaromaiogiaphﬂ Dbvias s{lied%el (eluent:

r r [ 2

élo%l(e{x&?eélﬁo?ﬁ' ? genl&ﬁg pa %5%5891 Z\Sﬁre %lﬂteﬁvazlgd&g_%évent was
wqm@ew\)'lehind) ’tg@ﬁmt‘(rg@dlatq% (48)-stirred at 80C
overni ght. The m xture was brought to room
Eegegatgre, poured out on ice and extracted with

A% he organi c | ayer was separated, washed 20

Wi PRephidfivn 6f ineameifgeO) , filtered and the sof Vent was
evaporated. The residue (82 Q)
chr omat ogr aphy over silica gel
cycl ohexane/ CH2C12 70/ 30; 20- 4

fracti ons were coll ected and th
evapor at ed.

CDI (0.038 mol) was added at 5°C to a solution of 3-(1-naphthyl)-propionic acid (0.025
mol) in CH,Cl, (60 ml). The mixture was stirred at 5°C for 1 hour.
N-methoxymethanamine .HCI (0.038 mol) was added. The mixture was stirred at room
temperature overnight. HC1 1N was added. The mixture was extracted with CH,Cl,.
The organic layer was washed with K,CO;3; 10 %, dried (MgSQ,), filtered, and the
solvent was evaporated. The residue was purified by column chromatography over
silica gel (eluent: CH,Cl, 100). The pure fractions were collected and the solvent was
evaporated. Yield: 5.4 g of intermediate 24 (94 %).

0
CH3MgCl (0.025 mol) was added dropwise at 5°C to a solution of intermediate 24
(0.021 mol) in THF (51 ml). The mixture was stirred at 5°C for 2 hours, then brought to
room temperature. A solution of NH4Cl] was added. The mixture was extracted with

CH,CL. The organic layer was separated, dried (MgSQO,), filtered, and the solvent was
evaporated. Yield: 3.7 g of intermediate 25 (89 %).

} } } CH
b. Preparation of intermediate 25 3




10

Yield: 45 g of internediate 22 (35 % . WO 2007/000436
PCT/ EP2006/ 063556 -37- Exanple A8 a. Preparation of

wo pdoeiommasld ate 23 Br / A\ \ N C H C \CH3 3 A sptTEPDING/063556

of internediate 20 (1.5 g, 0-3%409 nol), dinethyl am ne
hydrochl oride (1.33 g, 0.001636 nol), potassium
carbonate (2.83 g, 0.002045 nmol) in acetonitrile (15
m) was stirred for 20 hours at 80C, poured out .jnto
waPepation eXintdtiedidtedd h di et hyl ether. 5 The or gqm% c
| ayer was dried over MgSO4, filtered apnesthe~soldent
was evaporated. The residue (1.5 g) Was pgurified W3
col utm chr omat ogr aphy over silicg
cycl ohexane/ AcOEt: 97/3). The p
coll ected and the solvent was & 3
g of internediate 23 (47 % . 10 anple A9 a.
Px é\@ﬁu@tqf@mte@medla’w &9 e @il ameolR Zfoqma#@hb@e ©-f5/6 raplrand

A 1ABhinatafe EPORIMSY 115€oﬂc@n@at§(9ﬁ(’fl ((98‘ nflf and EtOH &23 ml)

(3"@81 naf? mﬂéﬂm&%ﬁhﬁ’ gmgrsa@rm F%&&efgto fgelrlfts%lpqra%% 1Ol was

Nvﬁﬁtirit@d(ﬂl‘ﬁ&b?ﬂliﬁﬂvﬁﬁam ud . A9 AZ. Th¢ %nlma& \asbcmLﬁeE[hﬁth

e S, SLI ra ure overni

Rt otk MR s i RS Tafer s SR e (vigsow),
Oeetizand 1he Sofneend lwga avapotagde Thovassidue stespunificd biK2adgnlfash
"é?uo‘i‘%drtggi e@%@%h Fég 691'&@1&“{ (ﬂ%‘é:l;(@ﬁaoﬁcﬁﬂ’f . A’éﬁﬁn) Two

eva € was puril

WRJE ﬁ@ﬂﬁﬁtw thessqlyens wae IeV?(R@lfQI@fht he @F@@ﬂﬁ%@} yielded
Ihley PHf Bicrhadihicoss were col lected and the sol vent was
evaporated. Yield: 5.4 g of internediate 24 (94 % . b.
Preparation of internmediate 25 CH3 00 20
CH3MyC1(0. 025 nol) was added dropw se at 5Cto a
solution of interneddate 24 (0.021 nol) in THE (51
m). The m xture was irredecat 5C for 2 hours, then
brought to room tEgnperatuné. A solution of NH4Cl was
added. The m xturg was ext ﬂégct ed wth CH2C12. The
organi c | aye spar at ed,’ dried (MyS04), filtered,
and the sol
Intermediate 27 was prepared in the same way as

intermediate 26. Yield: 18 % of intermediate 27 (oil).

Example A10
a. Preparation of intermediate 28

OH
HaC

CH,
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evaporated. Yield: 3.7 g of internediate 25 (89 %. 25
WD 2007/ 000436 PCT/ EP2006/ 063556 -38 c. Preparation

w@bRoormomBéaredi ate 26 C H3 N CH3 O A m Xt ure OPCT/EP2006/063556

internmediate 25 (0.019 nol), -3%r nal dehyde (0.076 nol)
and N net hyl met hanam ne (0.076 nol) in concentrated
HO (0.8 mM) and EtOH (23 m) was stirred and
refluxed for 24 hours, then cooled to room

FerpRr2id\3¢.5 1, Of834asol) euapdied ideshwidd® DFEi (d0& mipsnder stirring

> e o tiod with _
RO Rl e o0 o oA 0 5 B it oy ataed i the
\serse sap do lavead] bydMictsturt SR g, D278 exad)l Adted diskelution
?%L‘%I?f‘ng?ygi %@2’7?%%12&%? adJJélh ThEMifHR \X)Qs%egféﬁ'ufp'(tg ;égg for 14

]
tography over sillica gel )
wreded down and poured gfjintoTinliter ek ige-cpleveatorander vigorous
Gt UBRcAREtel MRUISRs\MBd MR PHENAPPRAIrEElpitakd Yall Eistbre@ G Y,

fractjon vielded . 1. 17 g. t er.nedi at.e . 10 0 ,CH3
\§ Wﬁh%’é‘r‘ﬁéﬂ‘?ﬁ‘{' nf;' ‘gﬁg B?Qp‘glrl%tﬁnp?f{l?tﬁégs ame way as
internmedi ate 26. Yield: 18 %of internediate 27 (oil).
aniP ratd on of internediate 28 0 H
OF *1%8\8?’25 O éf:%% PCT/ EP2006/ 063556 -39 Bor ni g
acid (31.5 m, 0.834 nol) was added dr gdwy
(100 m) under stirring and cooljxg w
water. Triethylamne (50.8 m, 0. 36
t he

CH,

1,1°-carbonyldiimidazole (6.6 g, 0.041 mol) was added portionwise to a mixture of
intermediate 28 (0.027 mol) in CH,Cl, (50 ml) cooled in a ice bath at 5°C. The mixture
was stirred 1 hour at 5°C and N-methoxymethanamine hydrochloride (4 g, 0.041 mol)
was added and the suspension was stirred at room temperature for 20 hours. The
mixture was poured out into HCI1 1N and extracted with CH,Cl,.. The organic layer was
washed with K,CO; 10%, dried over magnesium sulfate, filtered, and the solvent was
evaporated. The residue was purified by column chromatography over silica gel
(eluent: CH,Cly: 100). The pure fractions were collected and the solvent was
evaporated. Yield: 93% of intermediate 29 (93 %). o

c. Preparation of intermediate 30 CHs

HaC

CH3
Methyl magnesium chloride (22 % in THF, 8.1 ml, 0.023 mol) was added slowly at
0°C under N; flow to a solution of intermediate 29 (0.019 mol) in THF (45 ml). The
mixture was stirred at 0°C for 2 hours and hydrolyzed at 0°C with NH4C1 10%, and
extracted with EtOAc. The organic layer was dried over MgSQy,, filtered, and the
solvent was evaporated. The residue was used without further purification. Yield: 83%
of intermediate 30 (83 %).
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same way followed by Meldrumis acid (40 g, 0.278 nol).
After dissolution cum naldehyde (0.278 nol) was

w@odaedoosIhe m xture was heated up to 80C for 1ECBEP2006/063556

hours, then cool ed down and p#ired out into 1 liter of
i ce-cold water under vigorous stirring. Concentrated
HO was added till pH 1-2. The precipitate was

filtered off, washed with water and air-dried. gleld
Q%P@éparambﬁrdﬁﬁdemiﬁlawsl b. Preparation of i nter pdi ate

i nt er medi at e 28 (0.027 nol) in CHX
in aice bath at 5C. The m xture was stirred 1 hour
at 5C and N- et hoxymet hanam ne hydr déhl oride (4 g,

(A Ribdu R finteMAsHi A6 J6 emmbl)epawﬁ,aﬁalabme\(@s gSt)lmseﬁbn

Bt B mie (R LRl e sid Sonpprated

@0. ganﬂb in E)e ( 2%vas) w?a'ﬁh&!ﬂl aviréfluxKB D8 hdi8hthelr wxliecbd(ﬁm and the
t
TEABENANRRHRRR OTd LHGE £ pBa LAGHAANEAL bt WBied Bith

evapora e resi due was

dNalid, ond exttagtedweith EHLCh aThyedrgariie Ilayenwas @@m\@r

u lact s
R S NN =
chromagegraphy; Qyer sifics geldelyenti GHe urq\f& ps of the

rm@ AP werR! dé[lbéi@d éﬁiztha/csolroe&%s &aﬁoraﬂed ‘{aleﬁﬂ?»lml&f
%gag fﬁé\“j OC under N2 flow to a solution of
fals é’(o 019 mol) in THE (45 m). The 20
mxture was stirred at OC for 2 hours and hydrol yzed
NHACI 10% and extracted with Et OAc. The
Exalh e\% fqyer was dried over MySO4, filtered,pand the
s k. Pegparation ofinfermediatei32 The resi due was used
further purlflcatlon Yield: 83% o ¢

(83 %9 . WD 2007/000436 PCT/ EP2006/ 0
Preparation of internmediate 31 O -

A solution of NaOH 1% (50 ml) was added portionwise to a mixture of
4-fluorobenzaldehyde (21.6 ml, 0.2 mol) and acetone (40 ml, 0.55 mol) in water

(40 ml). The mixture was stirred for 2 hours at 65°C, then the mixture was poured out
into ice water and extracted with ethyl acetate. The organic layer was washed with
brine, dried over MgSQs,, filtered, and the solvent was evaporated. The residue was
used without further purification in the next step as an oil. Yield: 34 g of intermediate
32 (100 %).

@)

b. Preparation of intermediate 33
/@/\J\/\O
F

A mixture of intermediate 32 (4 g, 0.0244 mol), paraformaldehyde (1.1 g, 0.0365 mol),
piperidine hydrochloride (0.0244 mol) and hydrochloric acid concentrated (0.8 ml) in
EtOH (6 ml) was stirred at reflux for 24 hours, cooled, and the solvent was evaporated.
The precipitate was filtered off, washed with EtOH and dried under vacuum at 60°C to
afford intermediate 33 (63 %).
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CH3 A m xture of internediate 30 (0.019 nol),
par af or mal dehyde (2.3 g, 0.076 nol), dinethylam ne

whyaroehBori de (6.2 g, 0.076 nol) and hydr ochl BET/EPR06/aE3556

concentrated (0.8 m) in Et@H-( 23 nl) was stirred at
reflux for 24 hours, then cool ed down, and the

sol vent was evaporated. The residue was poured out
into CH2Cl12, basified with 5 NaHCO3, and extracted
Wi d, IPrépaiidd of hemedipand4 | ayer was dried over
filtered, and the sol vent was evapor g} ed.

was purified by columm chromat ograp

N
(eluent: CH2C12/ MeOH : 97/3). The pu [ O
two isonmers were collected and th
evaporated Yi eld : 10 %of internmediate 31 (10 %
10 Exanpl e 1 a. Preparation of internediate
a—r;nxtrrre\ofmtg@p@rqt% A3 6f - 3hmapol), pallarhumon %gatafaepébon 10% 0.22 g)
@@EE(DHmy(ﬁgztrﬁ‘l gomyww Qirfdd under i hefEadpHeRd foom

T egenan
{iitasiatbisyfopp froty Edere Svanddteked qes el washeg yith BipH, and
GhaGoltdnewas beapotatédl Tae vaidup suasatared by alsbhitioh@fiNa©H 1IN in Et,0.

'é%&gﬁ%qa%tvkﬁﬁg%ﬁatﬁhta&d%ﬁﬂed \%ﬁﬁ%ﬁhg drtgp/g%@)af ﬁtered and

drie

fthq sodvent was ecpotateds She eesidugeras awehwithow durthenpurifeatipnan the
Vet st?fsdan"t'hf Rl i&%t)hﬁrterﬁrématé ggtion in the next

step an oil. Yiel 34 g of internediate 32(1009%.

b. Preparation of |nterrred| ate 330 N F 20 A mixture
®ExampleeAnedi ate 32 (4 g, 0.0244 nol), parafornmal dehyde
(1. L Q 0365 . nol peri di ne hydrodhl ori de (O 0244
MJMM%—%“ i d concentrated (0.8 nt)

EtOH (6 M) was stirred at re# |
cool ed, and the sol vent was rat ed. The
precipitate was filtered off, Wwashed with EtoétH%md

R e b pogin o

rnml) Aqbertzylmethylamitiedrydraghlonde (4.6 g, 0.0292 mol) and hydrochloric
acid concentrated (0.8 ml) in EtOH (100 ml) was stirred at reflux for 18 hours, cooled,

and the solvent was evaporated. The precipitate was filtered off, washed with acetone
and dried under vacuum at 60°C. Yield: 3.8 g of intermediate 35 (39 %).

@)

T
CH
F 3 [j

A mixture of intermediate 35 (3.8 g, 0.0114 mol), palladium on activated carbon 10%
(0.38 g) in EtOH/H,0 (38 ml, 50/50) was stirred under hydrogen atmosphere at room
temperature for 2 hours. The mixture was filtered over celite, washed with EtOH, and
the solvent was evaporated. The residue was treated by a solution of NaOH 1N in Et,O.
The organic layer was separated, and washed with brine, dried (MgSQ,), filtered, and
the solvent was evaporated. The residue (2.5 g) was purified by column
chromatography over silica gel (eluent: CH,CL,/CH30H; 99/1; 15-40 um). The pure
fraction was collected and the solvent was evaporated. Yield: 0.75 g of intermediate 36
(22 %).

b. Preparation of intermediate 36
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N F\ A mxture of internediate 33 (7.34 mol),
pal | adi um on activated carbon 10% (0.22 g) in

wER@AHhAd20 (22 m, 50/50) was stirred under hyPEDBRIW06/063556

at nosphere at room tenperatw? for 2 hours. The
m xture was filtered over celite, washed wth EtOH,
and 5 the solvent was evaporated. The residue was
treated by a solution of NaOH IN in Et20.  The organic
IE_ngplevmm separated, and washed with brine, dried

. the sol vent wasQ evapor at ed.
hout further

< S ST purification in

the next step as an oil. Yi At ernedi at e

34. 10 Exanple Al2 a. Prepar3 of internedigte 35 0

F CH3 A nixture of internediat® 32 (4.8 g, 0.0292

mol ), paraformal dehyde (1.32 g, 0.0439 rml)

N- benzyl net hyl am ne_hydrochl oride (4.6 g, 0.0292 nol)
dnaixyigraf dnpigngdiate 33 (%3 goﬂ@@@&%mpawa@@dwg aqtiyated oprbon 10 %

(@499 ¢ zm EM/H%D' (04 &1, 50/50)8¥dsWiire@ ind@ hy@ropen amRRpESe at room

??rﬁm%waff ¥ g e 2 s el SveEC eﬁﬁé%&fsﬁgﬁw“ﬁ%éw and
\tcsolvenatva Bapoidted. The Ses@iug wais tieated byracoaittion 36 NaBH ¥ .in Et,O.

repar n of r
b[%he .Or a%%n%gé %Yas sggér%\‘.gg gl%qxla%}l%ﬁ%gh %nF% £1€9(&§§d11hﬁt%{e% and
dlgt soleeme was evdporated) Fhe (f@l@@ veps used Ettmtf.wzl@r (88 figdtion in the
kW L TiY £ g STdREmpROIP DOOSPher e at room
tenperature for ﬁours e mxture'was filtered over
celite, washed vvlth Et OH, and 20 the solvent was

lcoApd. The residue was treated by a solution of
Na I N |.n E 2(9. Eh gani c |layer wa epar at ed, and

9 e (MySO4), filt , and the

sol vent was evaporated. The residue ( ) was
purified by colum chronat ogr aphy over [silica gel
(eluent: CH2C12/ CH3CH;, 99/ B 3 . 'The pure
fraction was coll ected and thg
Yield: 0.75 g of internediate
2007/ 000436 PCT/ EP2006/ 063556 ~"42- NExa@p
Preparation of internmediate 37 0

NaH (60 % in oil; 0.0072 mol) was added portionwise at 0 °C to a solution of 2-(2-
ethoxyethoxy)-ethanol (0.0072 mol) in THF (12.5 ml) under N, flow. The mixture was
stirred at 0°C for 1 hour. A solution of intermediate 10 (0.006 mol) in THF (12.5 ml)
was added dropwise. The mixture was stirred and refluxed for 18 hours and was then
cooled to room temperature. EtOAc and H,O were added. The organic layer was
washed with H,O and then with saturated NaCl. The separated organic layer was dried
(MgSQ0,), filtered and the solvent was evaporated. Yield: 2.5 g intermediate 38 (97 %).



NH F CH3 A mixture of internediate 35 (2.3 g,
0. 00689 nol ), palladiumon activated carbon 10 %

W@ 000280036 i n Et OH 1420 (24 ml, 50/50) was stirPEHEPVIG063556
hydr ogen at nosphere at room S4%-enperature for 3 hours.
The m xture was filtered over celite, washed with
EtOH, and the solvent was evaporated. The resi due was
treated by a solution of NaOH IN in Et20.  The organic
IE_Xg@ple\lms separ ated, and washed with brine, dried

and the solvent was evapQrated.

st est aue s—used-—w t hout further puri ation in
the next step as oil. Yield: 1.3 g of iR z
(90 %9. 10 Exanple Al4 a. Prd [
38 Br /' \' N NaH (60 %in oij] ; 0,0072_nol
portionwise at 0 Cto a sohdtivoy p
et hoxyet hoxy) - et hanol (0.0072
under N2 flow. The m xture was
hour. A solution of internediate 10 (O 006

ernedi ate
Hadded|

c|)er|) iln THE
(12.5 m) 15 was added dropwi se. The m xture was
stirred and refluxed for 18 hours and was then 0
to roomtenperature. EtOAc and H20O were added.
organi c |l ayer was washed with H20 and then wit

saturated NaCl . The separated or gaRhfedidtso (\g%sé ried

(MSA), filtered and the sol vent was evapor

yiBaLél1.6M & hexane @x0fd 8inn ] wagaddsd d%pww;ltzd@?@ ow@sgation of
%%@%{W 51@01) 111413HF @‘rﬁfmfnﬁer% »-Hlo®h. ?ﬁé‘ﬁﬁiﬁl&nwé’sf st1rred for 2

i.nternedi ate 39 ntermsdlate 39 (d

Apussplyiy- &n%laxlfqmﬁ%{@ Q0é7 @thque vl tg mixture was
dmlemtsaT@eo:E forZ@Eodr@ poused ditt i6 HRO and eRBSuEDwitH F{OABODHE

no .1.n unaer S

SPenicly rorasvei PA Shouked MaChoritd Ao ifesB gag the solvent

vais evapasatadi dadlds D 3R1gyof ifiteemediate 30 €100486).

B. Preparation of the final compounds

Example B1
a. Preparation of compounds 1 and 2

compound 2 (dia B)
nBuLi 1.6M (0.0084 mol) was added dropwise at —20°C to a solution of
N-(1-methylethyl)-2-propanamine (0.0084 mol) in THF (24 ml). The mixture was
stirred at —20°C for 20 minutes, then cooled to —70°C. A solution of intermediate 2
(prepared according to A1.b) (0.0076 mol) in THF (20 ml) was added. The mixture
was stirred at —70°C for 1 hour and 30 minutes. A solution of
1-(dimethylamino)-5-phenyl-3-pentanone (0.0107 mol) in THF (22 ml) was added. The
mixture was stirred at —70°C for 3 hours, poured out into —30°C and extracted with
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5 stirred at -70C for 2 hours, poured out into H20 and
extracted with Et OAc. The organic |ayer was washed

wowrdoosrsar at ed NaCl, dried (MgSO4), filtered BEMEPING6/063556

sol vent was evaporated. YielF- 0.38 g of internediate
39 (100% . B. Preparation of the final conmpounds 10
Exanple B 1 a. Preparation of conpounds 1 and 2 | CH3
OHIl CH3 H3ICOHN H3ICNCH3 CH3 O N OCH3 CH3

@HHOU Mie drgadicaaydr wer @ﬂﬁaﬂﬂdd Ariedi(®BD,), fifdicad ahd Ghd solvent was

sperdee, hetreg il G 19 R B Bhicsa Py bt b g

Telgen(t2 L HylCl/ CHk@HMHthH O7134%2; x40 pay)l Eite pu2®Tadtmms J@re
%ﬁé&&f dttH§ Ebzl%lg v%g b ora?tg@ THe r clhiét dv%g‘pl%{ﬁeg) c8 bg §9 glmn

|nterne accor
ﬁbm)mth Q‘@DWSM%lU@HdGHﬁNM#?Q@uP 4 % %4 3; 10 pm). Three
:Habﬁmdw% colléfed 2 the mMnt g e%o%téw tyasld: 6\159 leb‘f'ﬁ@&lon 1;

8)g péﬁl e %ﬁ:ﬁ §g 3%53 <§ gg%%rapﬂ 5 q:ﬁga?@ptéo%yere crystallized

Stont DEPE. a’tl.’he—p?@cﬁ.‘pli:aw was fibered offland rdeidd oYield: 0t1d g S0fhah béimpound
2 00436 6

8_?1% (d?a%ﬁééoé{bnﬁe\ﬁ Ac’ %)eyngg ;%\‘igts 148"1’%38 ?%2[%%{ %ﬁ‘gﬁl corﬁpound 2

®@@¢dhﬁbﬁpﬁpaw98 aﬁhﬂgnmngolﬂ¥ evapor ated. The

residue (4.3 g) was purified by coI urm chr omat ogr aphy

over SI I |tca eI (elduent CH2C12/ CH30H NHACH

coIIected

the sol vent mas evapor at edq” e resi due
was purifi g ce by columm 5 chronat og y over
ke, CHzE\ NH4 D.5 % 85/%5; 10 gmyH;
ol l ect e OH
eva : g of fry 070874 ofCH,
fr n;and .1gof fraction ' and
fract? onN \A?re ystal lized fromDIIbE

precipitate
of final conpou
compound 3 (dia A)

ltered off and dried. YICH}d;

W

nBuLi 1.6M (0.0095 mol) was added dropwise at —20°C to a solution of
N-(1-methylethyl)-2-propanamine (0.0095 mol) in THF (26 ml). The mixture was
stirred at —20°C for 20 minutes, then cooled to —70°C. A solution of intermediate 4
(prepared according to A2.b) (0.0086 mol) in THF (24 ml) was added. The mixture
was stirred at —70°C for 1 hour and 30 minutes. A solution of 1-(dimethylamino)-5-
phenyl-3-pentanone (0.012 mol) in THF (25 ml) was added. The mixture was stirred at
—70°C for 3 hours, poured out on ice at —30°C and extracted with CH,Cl,. The organic
layer was separated, dried (MgSQ,), filtered and the solvent was evaporated. The
residue (5.2 g) was purified by column chromatography over silica gel (eluent:
CH,Cl,/CH;0H/NH4OH 97/3/0.1; 15-40pum). The pure fractions were collected and the
solvent was evaporated. The residue (0.2 g) was purified by column chromatography
over kromasil (eluent: cyclohexane/iPrOH/NH4,OH 95/5/0.3; 10 um). The desired
fractions were collected and the solvent was evaporated. Yield: 0.035 g of final
compound 3 (3 %) (diastereoisomer A) and 0.03 g of final compound 4 (2.8 %)
(diastereoisomer B).

compound 4 (dia B)
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1 (8 % (diastereoisoner A, nelting point: 142C) and
0.102 g of final conpound 2 10 (6 % (di astereoisoner

w@ommebwsag poi nt: 159C). b-1. Preparation of PCT/EP2006/063556

conpounds 3 and 4 1 1 \ CH3 H&-1 H3 OHI H3 1 OH1I O
NCH O\ NCH3 3 NO N OCH3 CH3 conpound 3 (dia A
conpound 4 (dia B) \ nBuLi 1.6M (0.0095 nol) was
added dropwi se at -20C to a sol ution of
I8-7. Préprirdtionaifdginpodndg3agmdriani ne (0. 0095 nol) in THE
(26 m). Theyn xture was stirred at -20C~por 20
m nutes, t ooled to -70C Asolutio

AZ. b) (O.(g%86

BOHS [

ur g

N

i nt er medi ate_4 15 (prepared acggrding to

1) in THE {24081 ) added. [ The m xt
i ad & q 5 }

g ) S I‘T\I&Pr and®Sg- Wi
imehyla i No) - 5- ﬁhenyI-S
in TRHE (LS ™ as added. The m xt@re
-70C for 3 h ,

extracted w 12. The organic |ayer was
S wadr e hSA), filtered and the savent was
e(\’e/(%%goﬁ%?géq%‘#ﬁe resi due (5. ZC%I?pWﬁg 4p@%3® ed by

Wugilrg 600 0801181183% 1;;| wgag ?%c}eardrﬁwld'g@ Towc t6h ¥6lation of

A} -4 e e .
Bereny I%ﬂ- "R OGS TR MOgPE, Gkt mixture was
stiapdat20UC foFt2® mimsted ther( Codledyip ~WHSC.pAisoliitied oDintermiediate 4

I . : .

CHCPARA SRR 1o AR DR ERlaD h FHHELS mb was addg, The jcure
fragstirrethat W€ ferol hetrtaad 3ameinetae /s snlvtdon ofnas
QV@RAEHRYBAino Y Rhbny3 %@&aﬁo&f(ofols%olf-ﬁ TIFPIRY vasladded. The
9. (diasteredi soppi A .and 0.03 g of final cgnpognd 4 )
(ixarevas gtiyedat s/ @t @6&3}0“@; powrpd 9P gAYYW C and extracted with
BEDACPPROG03 dy@r wadt Sepatatedl, dite @ MESO))PAltertd cpdniasisotisent was
?évgp%(lj'atg'd. ]Thle r\esi&'—e'3 w:!fé3 pulriﬁélﬁ bg?:loiunll_n|3 chromatography over silica gel
(eluent: CH,CL/CH3OH/NH4OH 97/3/0.1 then CH,Cl,/iPrOH/NH4OH 95/5/0.4;
15-40 pm). Two fractions were collected and the solvent was evaporated. Yield: 0.13 g
of fraction 1 and 0.12 g of fraction 2. Fraction 1 was crystallized from DIPE. The
precipitate was filtered off and dried. Yield: 0.063 g of final compound 3
(diastereoisomer A). Fraction 2 was crystallized from DIPE. The precipitate was

filtered off and dried. Yield: 0.066 g of final compound 4 (diastereoisomer B).

c. Preparation of compounds 5 and 6

compound 6 (dia B)
nBuLi 1.6M (0.0084 mol) was added dropwise at —20°C to a solution of N-(1-
methylethyl)-2-propanamine (0.0084 mol) in THF (24 ml). The mixture was stirred at
-20°C for 20 minutes, then cooled to —70°C. A solution of intermediate 8 (prepared
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1 041 ONCHO\ NCH3 3 NO NOCH3 CH3 conpound 3
(dia A) conpound4( dia B) \ nBuLi 1.6M (0.0118 nol)

wor®7acdded dropwi se at -20C to a sol ution of PCT/EP2006/063556

N- ( 1- net hyl et hyl ) - 2- pr opanani-#e (0.0118 nol) in THE

(30 M). The m xture was stirred at -20C for 20

m nutes, then cooled to -70C. A solution of

internediate 4 (prepared according to A2.b) (0.0107
apdgrding td WB.cf) 300760 mbh $n ABMFEAS milh &asrhddedr Thébmivsre was stirred at

o0 B g eut A0 e Astufip. ol BpdheRimi S5t )

ipentapine(80@167 mollsis Tk €12. miiveas adilod. The nvistaresway steredat —70°C

TS, poufWus %n %"ﬁrt §$?1‘@"£ndo&tﬂa&@11 %th'@’l@z%lg Ahe organic layer
th t QAC. ayer was

extracteéd w e organic

Fuas separeied, diied éM eSOy dMtpredrangd dla sodvenhiyas evaporard, dhe residue
8 g) W48 PaKAEESY chﬁﬁn_rcﬁﬁiglgHt@ggl dRIeE kﬂibﬁ gelkmueﬁ& um

| ;
GlEE RaBRG O Br 6.4 55 1Bk e BB 53 Rl w.
H'.r’]mké:'d factipnd erb(roljogted dmbtht selventoness enaparaied) Yield: 08 7anef fraction
[ A (0) . 0 I . . n
{08730 BB Sang 3PP Shond liliafs iy Gula b B
chyematograptecbvier bronBisPieludiistolysne/dRrOIH/AiHe OR®9/1/0105¢ | @im). Two
HoLtiGROAv e c6fkctel %ldq}'le':g)lgéﬁ wiis g(fa o At&d. \qgﬁr??gg aﬁ‘ fraction A and

i ast er eoi soner . Fraction S czrﬁsi3 from

HPE g ofifeachipr 8. Fractior Bowas crgstyllipedshrery - RhRIpigeipEate was
Yilteted: ofPariibdricd. ¥ield: 01585 £ onMpsy) adm%oﬁrdi P isstFesisomer A;

_ R
S BB G LR BN e
ditepealoffiats driidaY281d:\0.15 § of finatpompdutd ¢ @8 %6) Bliastereoisomer B;
melting point: 126°C).

d. Preparation of compounds 7 and 8

CH; CH;,
compound 7 (dia A) OO compound 8 (dia B) OO

A solution of intermediate 11 (prepared according to A4.c) (0.0035 mol) in THF (12
ml) was added dropwise at —70°C to a solution of N-(1-methylethyl)-2-propanamine
lithium salt (0.0038 mol) in THF (19 ml). The mixture was stirred at

—70°C for 1 hour and 30 minutes. A solution of intermediate 26 (prepared according to
A9.c) (0.0046 mol) in THF (12 ml) was added. The mixture was stirred at —70°C for 3
hours, poured out into —30°C and extracted with CH,ClL. The organic layer was
separated, dried (MgSQ,), filtered, and the solvent was evaporated. The residue (2.2 g)
was purified twice by column chromatography over silica gel (eluent:
CH,Cl,/CH;0OH/NH4OH 98/2/0.1; 15-40 um). Three fractions were collected and the
solvent was evaporated. Yield: 0.3 g of fraction 1 (dia A), 0.027 g of fraction 2 and
0.242 g of fraction 3 (dia B). Fraction 1 was crystallized from DIPE. The precipitate
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nBuLi 1.6M (0.0084 nol) was added dropwi se at-20C to a
sol ution of NN(1- nethylethyl)-2-propanam ne (0.0084

woredoy/000a36THE (24 m ). The mi xture was stirred BCT/EPROCN63556

for 20 minutes, then cool ed t4/--70C. A sol ution of
internedi ate 8 (prepared WD 2007/ 000436

PCT/ EP2006/ 063556 -46 according to A3.c) (0.0076 nol)

in THE (25 nm) was added. The m xture was stirred at

weR Gilfefd off Araldricln¥icdd: 0126 ¢ b€ finalAofpbuiid D(250%) (diastereoisomer

i DYnE AT PeBRGEY vk SRl AP FOf DT Thb iRt was
fiteed dfband3driedlu Y seld:bh128eglohiimal compoend (12361 daastereoisomer B;

il CH2C12. The organic layer 5 was
gﬁgptgﬁé}%&gt Wg(?dltd (MSH), filtered and the sol vent was

evaporated. The residue (5.1 g) was purified by

COPrBRrafibh 6NEdrsunRly over silica gel (eluent:
i NFWOH 97/ 3/ 0.1 then tol uene/i PrOH/ NHAOH

.1 0 gm. Three fractions were collected
and t he sol wegt was ey ??orated. Yield: 0.87 g of

[ 1, |0. by of| action 2 and 0.4 g of fraction
3™ W pur NR ¢fd by columm 10 chromat ogr aphy
uent: toﬁuenellPerVNH4OH 99/ 1/ 0. 05;
ns were collected and the sol vent
was evaporatq‘ﬂI ileld: 0.15 g of fraction A and 0.139
g of fraction B action B was crystallized from
DI PE. The precip le was filtered off and dri ed.
Yicahbund® (G88) g of “Ti nal conpound 5 (30 %

TR GO P Sl e By e e Riom iU el
forépaeamethe® D08hohodrin dAHF @iSehl).: Tl mhixtyye ovas fstimed at —20°C for 20
e e
it (EPY76,moD i TREH2S mINWRS @iceria A sobiisinfd -Fimetbylgoing-5-
hésl1 3 @nténohe (0. (6’1057% hIPTIfHPf(24 Eﬁlﬁvﬂ?é’d&ﬂ ETHelmixture was stirred
A3 o o8 bbb e
ok ddnfcllap@tvirasl sepdryted - diedr(MusOaifiltered? Gnd the Bolventswast evaporated.
('I%e 99&&%%9 punrf‘ie&- IEI)E cg ﬁl%lnnl}?lbmatlagrag}lgr( b sﬂ)@sgef'fe'l [ehft d
CH2C12/CH30H/NH4OH 98/2/0.1; 15-40 um) then purified by column chromatography
over kromasil (eluent: CH,Cl,/CH3;0OH/NH4OH 99/1/0.05). Three fractions were
collected and the solvent was evaporated. Yield: 0.44 g of fraction 1 (dia A), 0.257 g of
fraction 2 and 0.02 g of fraction 3. Fraction 1 was crystallized from DIPE. The
precipitate was filtered off and dried. Yield: 0.14 g of final compound 9 (melting point:
172°C).
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-70C for 1 hour and 30 m nutes. A solution of
internmedi ate 26 (prepared according to A9.c) (0.0046

woredoy/00036THE (12 m ) was added. The m xture WaBCHEPI0€3556

at -70C for 3 hours, poured-#8t into -30C and
extracted with CH2C12. The organic | ayer was
separated, dried (MgSOH4), filtered, and the sol vent
was evaporated. The residue (2.2 g) 25 was purified
tPreparbtiorcoff difipouhdImarmegriaphy over silica gel
(eluent: CH2L2/ CH30H NHA0H 98/ 2/ 0. 1; -40 gm.

Three fract were coll ected and the | vent was
evapor at ed. el d: 0. %Hg of fraction 1(gfa A, %,027
rof fractlon 2 Gahd . 242 of fractio [

I a6t ™ M F{? g melpreci Preat e
VO 2 ACT/ EP2006/ 06355 as f| | tered o3ff
and €l d:N0.26 g of fina N(25 %

(di ast er e0| SQ mel ting point: 206% Frlaction 3

was crystallized? rgm DI PE. The precipitate
fidoh{i)bﬁﬁ’d@(ﬁsdléiﬁ ed. Yi el GonfpodB1D(d4 B

compound 8 (12 % (di astereoi sonmer B; neltifg point:
HBC) 1.681(6.008% edy wis alded firopenigect RA0Y 6 a Llutidd of OH

%ﬁ:ﬁa\/e\glgwgha@é%-%@%@%{fg@ggg ra%gt(iﬂglf]lﬂzdﬁﬂ L’The( Ri%8 §vas
stineed at-20F 6 foredhpinutes, then speledita ni°CoAGoBUionef jntermettiae 16
Qﬁx@ Aed acchh@nftoABAD) ‘C@@O’% l'nbl) Al TﬁF (i28 QhH Wﬁﬁ add¥d. The mixture

ut th |ed 't
W SR -G %gr? lpﬁ%é‘fl@ d0 é‘&‘EBtFﬂ .An v%gnn%ﬁ ls{dipgthylsmgno)-5-
iphtnyli3Rpehitnoa €0.0107 mel nﬂ’tﬂﬂFQZZ All)swhmddeﬂ ThHe mixture was stirred

R bR gpgtgasﬁ e il RRLEARLARried Vi CPEED. he
o?ghﬁlo‘ layer3Natscsapaateﬂ,<ﬂJreddMg&O4b rfilfecesl and th@§lvent svas evaporated.
a?sg(%%gﬁﬁ' 04)%%% %[ QG]%JIH?{%?(SG}%& gﬂéﬁi ﬂ\\/@%ﬂ ca gel (eluent:
KL Co/eH Y HMNAOH PREIQ. &l e humioT whrfmsians Wsye eedlagied and the
%Brv@mm Yte@Veield ol 52 ﬁ@écn()ﬁ'l%ﬂt() 42 g of fractlon 2. Both

%}lzgéqzsﬁ\g%% gﬁfs@ﬂgzgél ol pre01p1ta%g2’vas Plftereg afnld%(lj'led Yield:
0.47 g of final compound 10 (23 %) (dlastere01somer A; melting point: 191°C) and

0.27 g of final compound 11 (7 %) (diastereoisomer B; melting point: 179°C).
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15 over kromasil (eluent: CH2Cl12/ CH30H NH40H
99/1/0.05). Three fractions were collected and the

wa@eloeo43cnas evaporated. Yield: 0.44 g of frace@DRPD06/063556

(dia A), 0.257 g of fractiom® and 0.02 g of fraction
3. Fraction 1 was crystallized fromDI PE. The
precipitate was filtered off and dried. Yield: 0.14 g
of final compound 9 (nelting point: 172C). WO
200peR04 6f EEipdundd 05/1368956d 20 48- f. Preparation of

conmpounds 1 d 11 CHS CH | Br OHI 3 N CH3
Br I\ \ NSNS CH3 CH3 conpo 10 (dia A
compound 11{g pBuLi 1. 6M 0. 00841l ) WSy
) éfoasolutlon of [
opanarf™ ) L ,
(24 m xture was stir 20
m nutes, "W ecoo ed to -70C

i nt ermsdl ate pr epar ed according to ]

mol) in THE (2 was added The m xturé
Stdofpdtnd1 7 (XDC 1 hour ufid N8I £3)
of 1p?d| nmet g}ylgam no) - 5- phenyl r%%pent anone . 0107

mol) in THE (22 nl) was added. The mixture was stirred
at -70C for ‘
and extracte th CH2Cl12. The organi g er was

separated, driyed (MySQdy, filtered and ; soI ven(t;vaas
e Ofesi djje” (4 i ;

col uy OVEH; Si 0 “CH
CHz2C. 30 NH4AH 98/ 2/ 0. 1, 15 Two fractl ons
were col | e€te® andythe sol vent Yield

fractions were cr h
vva&ofripbtuﬁi HJI(B)]]‘)f and- dri ed. cheinpouncmm(Bzg 0
ound 10 @@ (di astereoi somer A nelting point:

0

}-6a 0.0 142m wis aidderdiiropwigeiind0°Cito(arodgtion of N-(1-

200@ gﬁ-@(sﬁl‘apg&?{an% Owlggg%ggm T'HF (37 8. Thd MiXke was stirred at

-20° C or 20 minutes, then coo ed to —70°C. A solutlon of intermediate 11 (prepared
according to A4.c) (0.0104 mol) in THF (34 ml) was added. The mixture was stirred
for 1 hour and 30 minutes. A solution of 1-(dimethylamino)-5-phenyl-3-pentanone
(0.0146 mol) in THF (30 ml) was added. The mixture was stirred at —70°C for 3 hours,
then poured out into —30°C and extracted with CH,Cl,. The organic layer was
separated, dried (MgSQ,), filtered, and the solvent was evaporated. The residue (5.3 g)
was purified twice by column chromatography over silica gel (eluent:
CH,Cl,/CH3;0H/NH4OH 98/2/0.1; 15-40 um). Two fractions were collected and the
solvent was evaporated. Yield : 0.45g F1 and 0.22g F2. Both fractions were crystallized
from DIPE. The precipitate was filtered off and dried. Yield: 0.154g F3 (dia A) and
0.11g F4 (dia B). F3 was divided into two enantiomers by Chiral PAK AD (eluent:
EtOH 100; 20 um). Two fractions were collected and the solvent was evaporated. Each
fraction was crystallized separately from DIPE/diethyl ether. The precipitate was
filtered off and dried. Yield: 0.19 g of compound 17 (A1) and 0.175 g of compound 18
(A2). F4 was divided into two enantiomers by Chiral PAK AD (eluent: EtOH/iPrOH
90/10; 20 um). Two fractions were collected and the solvent was evaporated. Each
fraction was crystallized separately from DIPE/diethyl ether. The precipitate was
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g. Preparation of conpounds 17, 18, 19 and 20 CH3 CH

Il Br OHI OHI 3 NCH3 Br I \'\ NCH3 NON O CH3
w@kd7/oemspound 17 (Al) conpound 18 (A2) CH3 | PCIZEP200¥463556

| OHI 3 Br NCHBr N, 3 CH®-NONO CH3 CH3

conmpound 19 (B 1) conpound 20 (B2) \ nBuLi 1.6 M

(0.0114 nol) was added dropwi se at -20C to a solution

of N-(1- nethyl ethyl)-2-propanam ne (0.0114 nol) in THE

(red off andhdriedi Yield:€0. Waf sdmpoad 18t (B1) 20400 Ml @ ofdmpound 20

?h? tes, then cooled to -70C. A solution of

' rmedi ate 11 (prepared according to A4.c) (0.0104

nmol) in THE (34 mM) was added. The m xture was stirred

%.g%pa&tiﬁgufcg;na%ﬁgs T g5, A solutlon of

1 - 3-pentanone (g, 0146 nol)
in THE (30 m]) was added. The m xture was fstirred at

-70C for 3 f then poured out into N§ and
extract ed CH2C12. The organic | ayer

separated, d ed (I\/gSﬁ)gl) filtered, g sol ven:H3
WasS exaporat ed.j esi due (533 ¢ ; G | edqyy
twi g Uiy ch omaCI:Igraphy 0 : CH;
(el ks LA\CH2C12/ CH30H NH40H 9842/8. 1-15-40 gn).
Two fractl onQ werle col l ected and the Mol \Rant was
evapor at ed. Hi e| 0.45g F1 and 0. 22g FIZQ.C Bot'k
fractions were tallized fromD PE. The

preci pitate was tered off and dried. Yiel 154g

F3 (dia A) and (.11g F4 (dia B). F3 was divided into
two enantioners k%rcﬁhl ral PAK AD (eluent: Et Gﬂc 0;

o SRS R o001 oot 3 t“%??é%éﬁ%')
slmm 26N\ hexaume 08 2BAIC0. eominogtmraddérmﬁomyeﬁ I-p0t@bkder N, flow
152 solplion Gfisonmey fine (0, Rl 038 malhdy TR TR S5 R Hcure
cwagistizred atnt20°Cvior 2hantutesirthes cogledChi -+70° C PAloBof ef Be@tchloro-
B )6 b ho-2-methoxy-quinoline (1.67 g, 0.0046 mol) in THF (34 ml) was added
slowly. The mixture was stirred at —70°C for 1 hour and 30 minutes. A solution of
1-(dimethylamino)-5-(4-methoxy-phenyl)-pentan-3-one (1.13 g, 0.0055 mol) in THF
(30 ml) was added slowly. The mixture was stirred at —70°C for 2 hours, hydrolyzed at
—30°C with ice water, and extracted with EtOAc. The organic layer was separated,
dried over MgSOQ,, filtered, and the solvent was evaporated. The residue was purified
by column chromatography over silica gel (eluent: CH,Cl,/CH;OH/NH4OH; 97/3/0.1;
15-40 um). One fraction was collected and the solvent was evaporated. This fraction
was purified by Super Critical Fluid Chromatography (SCF) (CO,/MeOH/2-propanol:
95/5/0.5, column cyano). Two fractions were collected and the solvent was evaporated.
Fractions were separately crystallized from diisopropylether. Yield: 0.220 g of final
compound 21 (8 %) (diastereoisomer A; melting point: 142°C) as a white solid and
0.09 g of final compound 22 (3.3 %) (diastereoisomer B; melting point: 160°C) as a
white solid.



90/10; 20 gm. Two fractions were collected and the
sol vent was evaporated. Each fraction was

wa@eyshad4Bé zed separately from DI PE di et hyl et heeT/EF{066/063556
preci pitate was WO 2007/ 00043%1-PCT/ EP2006/ 063556 -50
filtered off and dried. Yield: 0.1 g of conpound 19 (B
1) and 0.1 g of conpound 20 (B2). h. Preparation of
conmpounds 21 and 22 0 d CH3 CH3 OHIl OH1 Br / \
NQMeRirathn cotpounds 23Nri@d24 O | | H3C H3C OOCH3
O CH3 Conpound 21 (dia A) Compound 22 (dia B) nBulLi
1.6 Min hexape (3.4 nm, 0.0055 nol) was added slowy
at -20C und N2 flow 5 to a solution of
di i sopropyl&@m ge (0.78 m, 0.0055 nol) in
m). The mixt wa$Hst i rred at -20C for 20 m nut esCH;

tiren QC. NA sol ution gf 3:(4- '\
ben: 2- met h6%y/- qui nol i na , CH;
nol A ENB4~ ) was added sl owN he 'x ure was
stirred at - OCfor 1 hour and 30 minute¥. A,sol tion

of H;C H;C

1- (di met hyl am B- (4- met hoxy- phenyl ) - pent an- @

(1.13 g, 0.0055%o1) in THE 10 (30 nm) was addes

slowly. The mxtyre was stirred at -70C for 2 hoprs,
hydrol yzed atH,G'30CHwi th ice water, and extrggt€d (\MJh

Et OAc. The organic | ayer was separat ed, dried over

MySH4, f ered, {\he sol vent was evaporated. The
resi due (\E/\(/)anté Egazé?%%A)by col umm chr ormt &8MaAHRA 24/@ia B)

%'ﬂuL? 2 69\%1 h@ia!ﬁ@ 8.4 nfiH 86655 %Wsuﬁﬂéﬁ'klov%ﬁ/ a?t/ Qoac under N; flow

fraction was coll ected he “sal vent
mg S@vg% P%@l@@propmagnm‘r @ctd Bh OQSM@,O%MHF 68415 mD- Jls apixture
Wdsistifiad at=120P0 f6EOmBiuG! tieh Xodl&Ch)—70°C. A solution of intermediate

A R N T o
dorapbowtasd 30 nkinates.i o sdutie ef intepaediate|2¢ (0:0083 aloll)i indHF (30 ml)
SRR R Bhe Gl Pl of 1B Ept ) drqyzed t 30°C
withdse wates, amuema@ql with Ft@AcoTignorganje layenwes sﬁ@ﬁtmindne over
3243, Filt¥Ped( SRt 86108t FATRVapgdratB®  THeHesiAR Wis pukiREby3dumn
%hromatography over silica gel (eluent: CH,Cl,/CH;0OH/NH,OH; 97/3/0.1; 15-40 um).
One fraction was collected and the solvent was evaporated. This fraction was purified
by SFC (CO»/MeOH/2-propanol: 95/5/0.5, column cyano). Two fractions were
collected and the solvent was evaporated. Fractions were separately crystallized from
diisopropylether. Yield: Final compound 23 (5 %) (diastereoisomer A) as a white foam
and final compound 24 (2.3 %) (diastereoisomer B) as a white foam.




20 white solid. WO 2007/000436 PCT/ EP2006/ 063556 -51-

i. Preparation of conmpounds 23 and 24 1 OH Il CH3 OH
WERkB7/0004B5 N~CH3 Br / | NNCH3 NO\ N O HICEBEr20bB3556

CH3 H3C CH3 Conpound 23 (di a-3- Conpound 24 (dia B)

nBuLi 1.6 Min hexane (3.4 m, 0.0055 nol) was added

slowy at -20C under N2 flow to a solution of

di i sopropylamne (0.78 m, 0.0055 nol) in THE (8.5

i1 Brepakhttond Sdoipdunde®y &idi3ored at -20C for 20 ninutes,

t hen cool ed -70C. A solution of interngt

(0.0046 nol) THE (34 nm) was added sl g

m xture was red at_ -70C 5 for 1 hour “and CH
m nut es. A sol utd}pn offH ?ntermadl ate 24 (0 I\' in
THE( 30 H\ghowl y Hafhe ) Frred,
at - rol yzed a

wat e ed vvlth Et OAc. The ayer was
separ at ed driled d MySO4, filtered, andyt

sol vent was evap ed. The residue was purlf’ by

columm chr omat oggaphy over silica gel (elue
CH2C12/ CH30H NH40H; 97/3/0.1; 15-40 gnm. 10 One

fraction was collected and the sol vent was evapor at ed.
Thi s fracqql%?P%éggﬁﬁﬁaﬁh ed by SFC Compound 30 (dia B)

oMY Parl APHBR!pre cq%gééisicgoﬁ o@é’(ﬁ‘l?w’or cd¥Bounds14 and

ra tions were _ colle

velistrang fremgptermediatgd g and éﬁémaﬁt@rlvnex%rmaenﬂz%aentanone
f(p&ﬁared irl theRAAE Wa§tab@escri¥e@indt. Afn.ORdm. seapmmd7:23718572‘1’9 Yield:

st er eoi ite fo
St SomS s R g e Euistipes e Bt 150 nq inat
fcompoundC RG0%) (S 6oiRGH¢rHR20E6M) ARIDE A 202(5)2- | .
Preparati on of conpounds 29 and 30 \ | \ CH3 OH CH3

k. Preparation of compounds 31 and 32

Cl Cl
O CH, I CH;
Br: OH IlI Br B I
OO e YO e
= P
N ? N ?
CH; - | CH; ~ |
N x
Compound 31 (dia A) Compound 32 (dia B)

Compounds 31 and 32 were prepared in the same way as compounds 21 and 22, but
starting from intermediate 19 and 1-(dimethylamino)-5-phenyl-3-pentanone (prepared
in the same way as described in J.Am.Chem.Soc., 1950, 72, 718-721).

Yield: Final compound 31 (9 %) (diastereoisomer A) and final compound 32
(diastereoisomer B, melting point: 222°C).
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HBC CH NNCH HBC NCH3 3 NS N S CH CH3 Conpound 29
(dia A) Conpound 30 (dia B) Conpounds 29 and 30 were

w@e@paowss accordi ng to the procedure for conpoRCMEPAMG6/063556

and 15, but starting frominrd®rnediate 18 and

1- (di net hyl am no) - 5- phenyl - 3- pent anone (prepared in
the sane way as described in J. Am Chem Soc., 1950,
72, 718-721). Yield: Final conmpound 29 (4 %
(LoPrapdraticod fimmoudds 3Medrdi3sg poi nt: 180C) and final 5

compound 30 % (diastereoi sonmer B, nel{ing point:
1200 aration of conpounds 31 g

CH3 OH I NS NCH Br N,

CH3/ Conpoun A) |Compound 32 (d| a BQ)HConpuns
P in thg. Sane wa ¢ onpoLmds
21 starting fromi

1- (diw '0‘ no)y 5- phenyl - 3- pe 3
t he same way C@@ scrlbedanAmChe Soc., [950, 72
718-721). 10 Vi Fi nal conpound 31 (9 @&
(di ast er eoi sone and final conmpound 32

(di astereoi soner IB, nelting point: 222C). WD
2007/ 000436 PCT/ EP2006/ 063556 -53- 1. Preparkation of

conpounds 34 5 NBr OHN Br / I \ 1 O CH3
Cng ompoung 9’2 (({{)ia A Compound 35 (dia B)

nBuLi 1.6M in hexane (2.3 ml, 3.66 mmol) was added slowly at —20°C under N, flow
to a solution of diisopropylamine (0.513 ml, 3.66 mmol) in THF (8 ml). The mixture
was stirred at —20°C for 20 minutes, and then cooled at —70°C. A solution of
intermediate 11 (1.0 g, 3.05 mmol) in THF (10 ml) was added slowly. The mixture was
stirred at —70°C for 1 hour. A solution of intermediate 34 (0.96 g, 3.66 mmol) in THF
(10 ml) was added slowly. The mixture was stirred at —70°C for 1 hour, hydrolyzed at
—30°C with ice water, and extracted with EtOAc. The organic layer was separated,
dried over MgSOQ,, filtered, and the solvent was evaporated. The residue was purified
by column chromatography over silica gel (eluent: CH,Cl,/CH;OH/NH4OH; 99/1/0.05;
15-40 um). Two fractions were collected and the solvent was evaporated. The fractions
were separately crystallized from methanol. Yield: 0.15 g of final compound 34 (8 %)
(diastereoisomer A, melting point: 194°C) as a white solid and 0.13 g of final
compound 35 (7 %) (diastereoisomer B, melting point: 170°C) as a white solid.

m. Preparation of compounds 39 and 40

Compound 39 (dia A) Compound 40 (dia B)
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F F Conpound 34 (dia A) Conpound 35 (dia B) nBuLi 1.6M
in hexane (2.3 m, 3.66 mvl) was added slowy at -20C

waeaenois fl ow to a solution of diisopropyl anPE@EEP2006/063556

(0.513 M, 3.66 mml) in THE-§8 mM ). The mixture was
stirred at -20C for 20 m nutes, and then cool ed at

-70C. A solution of internediate 11 (1.0 g, 3.05

nmmol) in THE (10 m) was added slowy. The m xture was
nBaLi 1684 nﬁiexaﬂé)@ I mll ()]OlBQﬂbl) was addedt siewlyaft —20°C under N, flow to

di | X .i m).
Ao o Blfonrihyhing (3 i, Lo [BoD b R B bl ol igpure was
Stitvediat, —20YQfod 3rmihutes, and3béh vpdléd atc §0URL A solutiomlof intermediate

3’[%& 3“%\9’%1% H%a?h% J%agglgh%él@%? Tl’l‘@ﬁnftﬁ&%a?st dtfred at

Kofait ehpur ab30 égmla% Avméutmrqfﬂméane%a}e 3311, 0.00662 mol) in
g@trﬁ Wa@fa\bldéll\/ﬁéw The mikifte WAl stigledl at —70°C for 1 hour,

U el S O T i v

ewalédzt(hﬂd overeMERag,tilensl, andthe selpar wissdwiporated. The residue

G5 13 Sk bBHeL 0 IIRL AR aodh il Pyl Sotbubhial
z/@Hz@H@IﬁHzt@{;s%/ 6/8.1a18-40.106). g woffractinad wercmopeuteriand the
%,ﬁ]."@gt v@s hGratel! PR FRTBhs @ere'E%{g&ﬂai%gru&gétQﬂmedlﬁQﬁ)Dﬁ% Field:

te solid. m Preparation
81062 of frmal compgymd 3 (ANe)Xddiastergoisonssio medt impqing: 44 (AQF) asa
GaRQuNnd add0.068 S oBfinalld> a3 ( D9 4Si@stereoisomer B meltmg point:

ggégngZO %f%a%)? -54 nBuLi 1.6Min hexane (8.1 ;

dded slowy at -20C under N2 flowto
a solution of diisopropylamne (1.83 m, 0.013 nol) in

L’j‘ﬁeﬁ,ﬁ&lg}l)ﬁc&;q{?o‘mdgwggdws stirred at -20C for 20

mae and Tern coored at - 70C. A sol ution_ of

interrredlat ] (4.1 g, 0.0124 nol) in THE m) was
added sl ow Phe m xture was stirred at 1
hour and 30 [ CH,

i it es. (Fesol ution of
Q.%e 0

|u.re was stirreg At -70C fo
s

Compound 41 (dia A) Compound 42 (dia B)

nBuLi 1.6M in hexane (3 ml, 0.0048 mol) was added slowly at —20°C under N flow to
a solution of diisopropylamine (0.67 ml, 0.0048 mol) in THF (14 ml). The mixture was
stirred at —20°C for 20 minutes, then cooled at —70°C. A solution of intermediate 11
(1.44 g, 0.0044 mol) in THF (15 ml) was added slowly. The mixture was stirred at
—70°C for 1 hour and 30 minutes. A solution of intermediate 27 (1.5 g, 0.0062 mol) in
THF (15 ml) was added slowly. The mixture was stirred at —70°C for 3 hours,
hydrolyzed at —30°C with ice water, and extracted with EtOAc. The organic layer was
separated, dried over MgSQ, filtered, and the solvent was evaporated. The residue
(3.2 g) was purified by column chromatography over C18 (eluent: CH;OH/NH,HCO;:
95/5; Kromasil C18, 10 um). Two fractions were collected and the solvent was
evaporated. The fractions were crystallized separately from diisopropyether and
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hydrol yzed at -30C with ice water, and extracted with
Et OAc. The organic | ayer was separated, dried over

wORBD00486¢ | t ered, and the sol vent was evapor at BOI/EF{N6/063556

residue (5.7 g) was purified-B¢ col um chromat ography
over silica gel (eluent: 10 CH2Cl12/ CH3OH NH4OH;
94/6/0.1; 15-40 gm. Two fractions were collected and
the solvent was evaporated. The fractions were

ﬁ@l@gﬂahéﬂ Yieldy&048g dfAaml EsmpoundRE. (3 Yo ((ﬂaster@oli&ﬁelgA ahelting

6)8 t 1 IEQQEO un dgi't%easo(lm O( g ?f&e%%%glmg)gt%%ﬁg ( lgfm; dd%*geremsomer
& mpdtingpodar: 124°%) a divdstesobdi soner B, nelting point:
250C) as a white solid. 15 n. Preparation of conpounds

@P%Qraﬁgn b@cﬁﬂ)(‘aﬁ@s 495hdapr /1 VN CH3 Br NCH3 N
CH3 Conpound 41 (dia A) Conpoupé 42 (dia

B) nBuLl 1. ™n hexane (3 m, 0.0048 nol) dded
slowy at - Zunder N2f|owto a solution CH
dllsopropyla i gy (O. $I7I 0. 0048 nol) e
Thre : j at -20C S

cool : 0C.\ A solu |%)n of interng

iy THE (15 nm) was adde
m xture was irrqd at -70C for 1 hour and
m nutes. A sulutifnpf internedi ate 27(159 0. 0d
nmol) in THE (15 was added slowly. The m xture

stirred at -MC for’3 hours, hydrolyzed at -3QC with
ice water, and/extracted with Et QAc. The organic | ayer
was separated\ dried over MgSH, filtered, and\the
sol vent was evaporated. The residue 25 (3.2 Q)
purified by colym chromatography over C18 (elu X
CH30H NHAHCOB: 9845; Krommsil C18, 10 gm). Two CHs
fractions were collected and the sol vent was
evaporated. The fractions were crystalli zed separately
from di Ceopoopd 43 fdia AAnd WO 2007/ 000436 om ound44 (d1aB)
PCT/ EP2006/ 063556 - 55 di et hyl et her . Viel d- or o4

miBkd 1 Sdhipcherana®. | ®1R0Q68naeh) wee addedidsepaise alet20 agmder N2

FRWoa sbhdafeh Aiigophb 1ﬁm°nel (0.93 #190.0065 ﬁol)fm fnms(llz ml). The

%%2; oel:'I %gs glzrwal%% (g& (5.{ 3 tn?lineltgls Stl?en cooled at W%‘% A sﬁg‘cllor}lt of
intermediate 38 (2.6 g, 0.0060 mol) in THF (27 ml) was added. The mixture was stirred
at —70°C for 1 hour and 30 minutes. A solution of 1-(dimethylamino)-5-phenyl-3-
pentanone (prepared in the same way as described in J.Am.Chem.Soc., 1950, 72,
718-721) (1.7 g, 0.0084 mol) in THF (20 ml) was added. The mixture was stirred at
—70°C for 3 hours, hydrolyzed at —30°C with ice water, and extracted with EtOAc. The
organic layer was separated, dried over MgSQs,, filtered, and the solvent was
evaporated. The residue (2.5 g) was purified by column chromatography over silica gel
(eluent: CH,Cl,/CH;OH/NH4OH: 97/3/0.1; 15-40 um). Two fractions were collected
and the solvent was evaporated. Yield: 0.15 g fraction 1 and 0.22 g fraction 2. Fraction
1 was crystallized from DIPE/diethy] ether. The precipitate was filtered off and dried.
Yield: 0.129 of final compound 43 (3.4 %) (diastereoisomer A, melting point: 94°C)
Fraction 2 was repurified by column chromatography over silica gel (eluent:
CH,Cl,/CH;0H/NH4OH: 97/3/0.1; 15-40 um) and crystallized from DIPE/diethyl
ether. The precipitate was filtered off and dried. 0.059 g of final compound 44 (2 %)
(diastereoisomer B, melting point: 103°C).
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0. Preparation of conpounds 43 and 44 \ %H OH | H3
Br NCHBr CH3 3 NN OO~O OO ~CH3 (CH3 Conpound

wad3ofdoe3d) Conpound 44 (dia B) 5 nBuLi 1.6M Per/AR20861663556

(4.1 m, 0.0066 nol) was addedb-dr opwi se at -20C under
N2 flowto a solution of diisopropylamne (0.93 m,
0.0066 nol) in THE (12 mM). The mxture was stirred
at -20C for 20 mnutes, then cooled at -70C. A
ExhitpleoB2 of intermediate 38 (2.6 g, 0.0060 nmol) in

e (27 . nas adgeg The m xture was stirred at
e 5 O mnutes. A solution of

i no) 5- phenyl -3 10 pent anone (prepared in

yl as described in J. Am Chem Soc., 1950, 72,
- Tog. 050884 nol) in THE (20 m) was added.

AS~S iNr\red at -70C for 3 hours,

-30C wCth ice water, and extracted with
Fe, organi ¢ | ayer was separated dri ed over

Nt | I?ered, and the solvent was evaporated. The

r esi due ( B oy~was purified by col urm chronat ogr aphy

over silica gS (el uent: CH2C12/ CH30H NH4OH:

97/3/0.1; 15-489m. Two fractions were collected and

t he sol ve ! \Iél\ageevaporat ed. Yield: 0.15 g fraction 1

and BmHY % ion 2. Fraction 1 was crystallized

A mintmIeRE/fdliaMdny[bomd Sgprepdted apeardingitd Bil &) (@28% mbt)anéd

Q REL A1 a8 o i 7 g(o Qs ﬂ@?a&f chidle S Qrétarizdeffuxed

er eol soner
s3qlepunr¢Sf thenl cpgled tsl topm temp@mmre dHtepaedyovey eelite pnd washed with

Qﬁbdlze e @i‘ltrat@gla%%a/vﬁﬁﬁﬁ mth %Zﬁl?%{téh NacH E_!‘hé Brganic layer
and crystallized fromD g!f‘os th et her.

Ih
araéérmr%tsd drigd §MegSOu)s filigredrand tras pvapstptey aﬁe residue was
iryaadlliza fan DIPBATHeprdipitdtel nas fiteaioslundrdridd. lYEélHi 0ol g

T S Y

b. Preparation of compound 36

Compound 36 (dia B)

A solution of final compound compound 15 (0.25 g, 0.00047 mol), pyridine-3-boronic
acid (0.116 g, 0.00094 mol) and tetrakis (triphenylphosphine) palladium(0) (0.054 g,
0.000047 mol) in ethyleneglycol dimethyl ether (13 ml) and a solution of sodium

carbonate 2M (0.94 ml) was stirred overnight at 80°C. Then the solution was cooled to
room temperature, poured out into water and extracted with CH,Cl,.. The organic layer
was separated, dried over MgSQy, filtered, and the solvent was evaporated. The residue
(0.3 g) was purified by column chromatography over silica gel (eluent:
CH,Cl,/CH;0H/NH4OH; from 99/1/0.1 to 94/6/0.6; 15-30 um). The pure fraction was
collected and the solvent was evaporated. Yield: 0.024 g of final compound 36 (9.6 %).



H3 N, CH3 9% conpound 12 (dia A) A mxture of fina
conpound 5 (prepared according to Bl.c) (0.282 nol)
W@eeh7/066@80NH4 (1.41 nol) in Pd/C (0.15 m) andPCHBPid0¢/®3556

m) was stirred and refl uxed-57-or 30 minutes, then

cooled to roomtenperature, filtered over celite and
washed with 5 CH2C12. The filtrate was washed with

H2O, then with saturated NaCl. The organic |ayer was
ggggggggy dried (MyS), filtered and the solvent was

The regé 2$f26222 g@/st allized from Dl PE.
5 and dri ed. Yleld

pl conpound 12 (86 % (rreltlng
: O

n of conpound 36 CH3 N
ound 36 (dia B) 10 A so td}fm o?Hg
Hbl&_g 15 (0. 25 g,8:0. 0Q04 D
acid (0.116 g, O. )
phenyl phosphi ne) pal | adi b8 |
et hyl enegl ycol di net hyl 13 m)
and a sol uti on| sodi um carbonate 2M (0. 94 nf
stirred overnighQt 'at 80C. Then the sol uti on was
to roomtenperature, poured out into water and
extracted with GH2C12. The organic layer 15 was ¥

separ at @@ hhEsh Qv§r MySO4, filtered, anddohﬁ) MEAL
was evaporﬁed T(%\e residue (0.3 g) was puri iglgib )

col utm chr omat ogr aphy over silica gel (el uent:
CH2C12/ CH30H NH4A0H;, from 99/1/0.1 to 94/6/0.6; 15-30

0. 000047 rol éHu

gnm). The pu raction was collected and ths vent
was evapor atte Yield: 0.024 g of final conmpoung! 36
(9.6 % WO ZQﬁ,f 000%%6 PCT/ EP2006/ 063556 CHs
B B Rpeparbitdon of conpoube N~c,
28 |
F F
Compound 27 (B1) Compound 28 (B2)

To obtain the corresponding enantiomers, 0.416 g of final compound 49
(diastereoisomer A) was purified by SFC chiral chromatography (ChiralPak ADH
250x21mm, eluent: CO,/EtOH/2-propanol: 85/15/0.3). Two fractions were collected
and the solvent was evaporated, to yield 0.13 g of final compound 25 (enantiomer A1)
as a white solid and 0.13 g of final compound 26 (enantiomer A2).

To obtain the corresponding enantiomers, 0.655 g of final compound 50
(diastereoisomer B) was purified by SFC chiral chromatography (ChiralPak ADH
250x21mm, eluent: CO,/EtOH/2-propanol:85/15/0.3). Two fractions were collected
and the solvent was evaporated, to yield 0.105 g of final compound 27 (enantiomer B1)
as a white solid and 0.1 g of final compound 28 (enantiomer B2).
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Br I \''\ NeCH3 Br NCH OH1l H3 ANO3 ANO CH3/ F
Conmpound 25 (Al) Conpound 26 (A2) CH3 OHI1 | Br \ \

woeid7Boo4by CH3 ANNO 3 CH3 AN OCH3 / F F (CeempeP2ude/063556

27 (B 1) Conpound 28 (B2) TeS®btain the corresponding
enantioners, 0.416 g of final conpound 49
(di astereoi soner A) was purified by SFC chiral
chr omat ogr aphy (Chiral PakADH 250x2l nm el uent:
GxambleH 2- propanol : 85/15/0.3). Two fractions were
cqm£%%5=d 5fand.th: 50l vent was evaporated, to yield
; of T ESfdund 25 (enantionmer Al) as a
mhlte solid a d 0.13 g of final conpound 26
(enantiomer A To obtain the correspondi ng
enanti oners, 55 g of final compound 50
(diastereois : \M§§ purified by SFC chiral
allPdkADH 250x2l nm el uent:

) S 0.3). Two fractions were

coII d 10 anc the solvént was evaporated, to yield

0. 10¢ nal ~conpound 27 (enantioner B 1) as a
whi t e SO|I Nacﬁsl g of final conpound 28 (enanti oner
B2) . 000486~ PCT/ EP2006/ 063556 - 58- Exanpl e B4

a. Preparatlon . nmpound 33 G OHCH3 Br N CH 3

Compound 33 (dia A)
Final compound 33 was prepared in the same way as compound 21 starting from
intermediate 23 and 1-(dimethylamino)-5-phenyl-3-pentanone (prepared in the same
way as described in J.Am.Chem.Soc., 1950, 72, 718-721). Yield: 5% of final
compound 33 (diastereoisomer A).

Example B5
a. Preparation of compound 92

nBuLi 1.6M in hexane (2.5 ml, 0.004 mol) was added slowly at —20°C under N, flow to
a solution of diisopropylamine (0.562 ml, 0.004 mol) in THF (9 ml). The mixture was
stirred at —20°C for 20 minutes, then cooled at —70°C. A solution of intermediate 11
(1.1 g, 0.00334 mol) in THF (11 ml) was added slowly. The mixture was stirred at
—70°C for 1 hour. A solution of intermediate 36 (1.0 g, 0.00334 mol) in THF (10 ml)
was added slowly. The mixture was stirred at —70°C for 1 hour, hydrolyzed at —30°C
with ice water, and extracted with EtOAc. The organic layer was separated, dried over
MgSOQ,, filtered, and the solvent was evaporated. The residue was purified by column
chromatography over silica gel (eluent: cyclohexane/EtOAc; 83/17; 15-40 um). The
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H C NCH3 3 Conmpound 33 (dia A) Final conpound 33 was
prepared in the sane way as conpound 21 starting from

wo ndoegomaské at e 23 and PCT/EP2006/063556

1- (di met hyl ami no) - 5- phenyl - 3-§&nt anone (prepared in
the same way as described in J. Am Chem Soc., 1950,

72, 718-721). Yield: 5%of final 5 conpound 33

(di astereoi sonmer A). Exanple B5 a. Preparation of
Pargfattion SAs cltdtedHhdBhe Solvertwas ebpordtel Yieldn®Jbig of. 6M

i.n h 5. m, Q. 004 ppl ded sl ow t -20C
il RBE 36 G o Ao Bmery tE Alopr opy! am no
(0.562 n, 0.004 nol) in THE (9 m). The m xture was

Ops. ; Al m nutes, then cool ed at

b hhg" ;medi ate 11 (1.1 g, 0.00334
nol ) 1 mM) was added slowy. T yi Xt ure was
stirred at OC for 1 hour. A solution

internedi atg 3 1.049, 0.00334 nol) in 10 m)
was %}# ThB_ni xture was, st i O(H- 70Ckkf or
1 HBoc wit : “CH,
ext Dag” Wy The or gani was lsepar at ed,

filtered, and t s@ vent) was

i due was purified by &bbu

chr omat ogr aphy silica gel (eluent:

cycl ohexane/ Et OAy,” 83/ 17; 15-40 gm. The WO

2007/ 000436 PCT/ EP2006/ 063556 -59 pure fractilon was

col l ected and the sol vent was evaporated. Yielfd: 0.75

g of internediate 36 (m xture of di astereoi soners)

(’%§6 % . Gompredd7adiack) of conpounds 3Compeurd3dsHdi BN-C
NCH3 ANO NOCH3 F F

A mixture of final compound 92 (0.45 g, 0.72 mmol) in CH,Cl, (2 ml), ammonium

formate (0.23 g, 0.0036 mol), palladium on activated carbon 10 % (0.45 g) in methanol
(9 ml) was stirred for 30 minutes at 80°C. Then the mixture was poured out into ice
water and extracted with ethyl acetate. The organic layer was washed with brine, dried
over MgSQy, filtered, and the solvent was evaporated. The residue (0.45 g) was

dri ed over
evapor at ed.

purified by column chromatography over silica gel (eluent: toluene/2-propanol/
NH4OH; 90/10/0.5; 15-40 um). Two fractions were collected and the solvent was
evaporated. The fractions were separately crystallized from DIPE. Yield: 0.102 g of
final compound 37 (30 %) (diastereoisomer A, melting point: 134°C) as a white solid
and 0.064 g of final compound 38 (20 %) (diastereoisomer B, melting point: 138°C) as
a white solid.



38 Conpound 37 (dia A) Conpound 3 8 (dia B) A mxture
of final conpound 92 (0.45 g, 0.72 mmol ) in CH2Cl12 (2
worego7/oemsoni um 5 formate (0.23 g, 0.0036 nol ), PCT/EP2006/063556
pal | adi um on activated carbor6®0 % (0.45 g) in
methanol (9 m) was stirred for 30 mnutes at 80C
Then the m xture was poured out into ice water and
extracted with ethyl acetate. The organic | ayer was
\Bxamptt B6th brine, dried over MgSO4, filtered, and
t & sqlve t was e%ﬁporated The residue (0.45 g) was
Trea—t hr omat ogr aphy over silica gel
propanol / 10 NH4AOH, 90/ 10/0. 5;

(eluent
15-40 gnm.
sol vent vvas

| The fractions were separately
. Nfield: 0.102 g of final
stereoi somer A, nelting point:
AS % € and 0.064 g of final conpound
38 (20 % (di as?ereo sonmer B, nelting point: 138C) as
a white solid. 15 W>2007/000436 PCT/ EP2006/ 063556
-60- Exanple B6 Prg tion of conmpound 58 HO OH | \
\' N\ NO conmpound dia A) NaBH4 (0.0007 nol) was
added at 0OC to a solution of internediate 39 (0.0007
nmol) (prepared according to Exanple Al5) in McOH (6
m ) andcrHpoysAd) (diaie mi xture was stirred at OC for

o t
AL @000 oM i Hadbd O A of ik ikl 3o 68 mory
dprepared pesonting tof Exanaple A 1hin Mﬁ@Hs@ B gnd ThEs(6ml). The mixture
SR RAFad @lct)ocTﬂaﬁz h&isOpurédout ifth FEPardkxirhted whth FIOAEMMhe

chr 0%21 Og r a% M%ﬁ"@g ; [ OB Ilq%é e! uﬁ;{' {Mg%@@dﬂtged and the solvent

fwas evapoistedeThe residid @CT gdwarpim’&hé b$ @bl chmlslatography over

SRR ks SRR CAR AL S AES AT s wer
anleatied and. theysadivent wais @Banprased. Ilﬂlis:fmﬁi@urvwsasmedh@d@0m
T)”IPE?% Itl'r&]ylteﬁ?he? PR 1&?& *’kﬁé waf @iﬂ@féﬁ%ﬁ %121 ?V"ﬂe‘l?dl\:lg}-[(;%o%ﬁd

acco to one 0 bove
compound

Tables 1 to 5 below list compounds which were prepared according to one of the above
Examples (Ex. No.)



WD 2007/ 000436 PCT/ EP2006/ 063556 -61- Table 1: 6Ra OH
CH3 Rib\ NCH3 i

w@eionbe4aind Ex.
stereochem stry

nr.
12

B2.a H H H phenyl 0

(A);

H OCH3 H phenyl

Ric NX CH3 R3 Conp nelting

Rya Rb Ric R3 X nr. PCT/EP2006/063556
B2.a H H-6l-phenyl 0 (A); 122C 13
(B); 162C 1 Bl.a H CH3 H phenyl 0

142C 2 Bl.a H CH3 H phenyl 0 (B); 159C 3 B | .b

0 (A 4Bl .b HOCH H phenyl 0 (B)

IMbiE 1L H Br phenyl 0 (A); 178C 15 * H Br H phenyl O
(B); 146C 17 Big H Br H phe O (Al) 18 Big HBr H
phenyl 0 (A2) 19 Big H Br enyl 0 (BlI) 20 Big H
Br H phenyl 0 (B2) 10,BI. H ghgnyl S (A); 191C
11 BI.f H Br H phényl| S (B Bl '.d HJ Br H

1-naphthyl 0 (A); 2068 +Brdit, 1- napht hyl 0

(B);

160C 16 BI.f

0 (A): 168C 9 B

A) SNI72K

l.e HdA H phenw! ; .c Br H H phenyl 0
(A); 156C 6 Bl.c Br H H phehy| Or{B); 126C 24 Bl.i H
Br H 4-isopropyl phenyl 0 (B)
Comp biw R R g o < melting points and
. nr. stereochemistry
12 | B2a | H H H phenyl 0) (A); 122°C
13 | B2a | H H H phenyl 0) (B); 162°C
1 | Bla |H CH; H phenyl 0) (A); 142°C
2 | Bla | H CH; H phenyl 0) (B); 159°C
Bilb |H | OCH; | H phenyl O (A)
Bilb |H | OCH; | H phenyl O (B)
14 * H Br H phenyl 0 (A); 178°C
15 * H Br H phenyl 0) (B); 146°C
17 | Blg | H Br H phenyl 0) (A1)
18 | Blg | H Br H phenyl 0) (A2)
19 | Blg | H Br H phenyl 0) (B1)
20 | Blg | H Br H phenyl 0] (B2)
10 | B1f | H Br H phenyl S (A); 191°C
11 | B1.f | H Br H phenyl S (B); 179°C
7 | Bld | H Br H 1-naphthyl O (A); 206°C
8 [Bld | H Br H 1-naphthyl O (B); 160°C
16 | B1.f | H Br CH; phenyl 0) (A); 168°C
9 [ Ble | H Cl H phenyl 0) (A); 172°C
5 | Ble |Br H H phenyl O (A); 156°C
6 | Blec |Br H H phenyl 0) (B); 126°C
24 | Bli | H Br H 4-isopropylphenyl 0) (B)
23 | Bli | H Br H 4-isopropylphenyl 0) (A)
45 | Bli | H Br H ¥ o B
L L ®




23 Bl1.i H Br H 4-isopropyl phenyl 0 (A) 45 Bl.i HBr H
FFO (B ao-,<F WO 2007/ 000436 PCT/ EP2006/ 063556 -62

w@eoup/omaBd i ng points and Ex. nr. Rya R b RAC R3I/KEP2006/063556
stereochenmistry 46 Bl.i HBr6H 0 (B); 154C F + F 47
Bl.i HBr H 3-fluorophenyl 0 (A); 165C 48 J Bl.i J H
Br I HJ 3-fluorophenyl I O (B); 167C 49 Bl1.i HBr H
4-f| yor nphpnyl 0 (A); 148C 50 Bl i HBr H
JeJanLorophenyl 0 (B); 156C 27 B3.a HBr J|H melting points and
4-f | Udirowhaiyd | OR(B1)| R'28/ B3.a H Rt H 4-fl yor®phenyl ,
By | 25 B3 3 H Br Hi4- £l horopheny) 0 (AL 26 |B3 Sirepehemistry
Br | [H 4-flluor pphenyl| 0 (}A2) 51 Bl.i H Br [H
3, 4-qi fl uorlophényl 0|(B);| 140C 1.i HBr H
4-geet/hBliphgnyl (O BB);| I1H4C 53 BINZH Br H| O (B); 154°C
4- metlhyl phgnyl [0 (A);] 138C 54 Bl.J HBr H
2- chllorophgnyl |0 (B);| 146C 55 BF1;iF HBr H
“¢hijopophdnyl [0 (B): 8C 56 Bl i "HB H o
“E01|oBS3ndnth [0 Pw) | Th7k o3-tiserephenyl |0 | (A) 16w
3, 48 di BhliorjogheényBr O |( B) ; | 1648 flvoBoghenyl HOJH®- -| H (B); 167°C
henyl 0.(A) 29 Bl. O3 H,phenyl, S (A);| 180C .
Eﬂ%‘y ;.B%l.é ?—Hp 1.en]§r JE (I_}ILE,) 126%1105%’}]@3}'15’) ?—' pheny! E/,Q), 148°C
ph&hy|l BO.i( B)H 60 B2. h HH phenyUd-fhopdpdenyl O (JAD (61 @2); Ibs6°C
HN H | 70 36 B2l b H,N | | [0(B) C 6
2L BRI HO! (D 10210 HalhdordRAAMY! 00LB) © Ed1y
. prenyty-—u-(o),Lope
28 | B3.a | H Br H 4-fluorophenyl 0) (B2)
25 | B3a | H Br H 4-fluorophenyl 0] (A1)
26 | B3.a | H Br H 4-fluorophenyl 0) (A2)
51 | Bli | H Br H 3,4-difluorophenyl 0) (B); 140°C
52 | Bli | H Br H 4-methylphenyl 0) (B); 154°C
53 | Bli | H Br H 4-methylphenyl 0) (A); 138°C
54 [ Bli | H Br H 2-chlorophenyl 0) (B); 146°C
55 | Bli | H Br H 4-chlorophenyl 0) (B); 148°C
56 | Bli | H Br H 4-chlorophenyl O (A); 167°C
57 | Bli | H Br H 3,4-dichlorophenyl 0) (B); 164°C
58 | B6 H [HOCH,--| H phenyl 0) (A)
29| Blj |H| CH; | H phenyl S (A); 180°C
30 [ Blj | H CH; H phenyl S (B); 120°C
59 [ B2b | H | phenyl| H phenyl 0) B)
60 | B2b | H | phenyl| H phenyl 0] (A)
x
61 |B2b |[H [N _J | H phenyl 0 (A)
x
36 | B2b [H [N _J | H phenyl 0 (B)
O
62 | B2b | H @ H phenyl 0] (B); 128°C
S
63 | B2b | H @ H phenyl 0] (A)
S
64 | B2b | H @ H phenyl 0) B)

* prepared as described in WO 2004/01146




63 B2.b H H phenyl

(B) prepared as described in WO 2004/ 01146 WD

wQOoB7/0088636 PCT/ EP2006/ 063556

H NMCH3 O CH3 R3 Conp nel téhg points and Ex.
stereochem stry 37 B5.a H 4-fluorophenyl
(A); 134C 38 B5.a H 4-fluorophenyl (B);
1.m Br 4-fluorophenyl
Agblemr opheny| (B);

Rye R3

R66 R6

phenyl

nr.

nr.

stereochem stry
(A) 66 Bl.h OCH3 phenyl
a H(A;r$66C 68 L
154C 69 Bl.h Y

OCHS

(A); 250C 40 B |

140C 5 Table 3: R6C
N CH3 ANFR2 R3 Conp nel ti pegxoi nts and

CC(AY ~CH;

0O (A CSCS. 64 B2.b HH phenyl 0

-63- Tabl e 2: RYMEP200¥63556

nr.

138C 39 B

. m Br
Br .

OCH3

nr.

Bl . h OCH3 phenyl
3 (B); 149C 67 Bl.h OCH3

BIOH Oq:‘HS phenyl C H (B);

R- R3
H CH3

CH, R’
Comp B Rl R? melting points and
. nr. stereochemistry
37 | B5.a H 4-fluorophenyl (A); 134°C
38 | BS.a H 4-fluorophenyl (B); 138°C
39 | Bl.m Br 4-fluorophenyl (A); 250°C
40 | Bl.m Br 4-fluorophenyl (B); 140°C
Table 3:
Comp . 22 o RS, B melting points and
.nr. stereochemistry
65 | Bl.h OCH3; phenyl H | CH; (A)
66 | Bl.h OCH; phenyl H | CH; (B); 149°C
67 | Bl.h OCH3; phenyl Cl H (A); 166°C
68 | Bl.h OCH; phenyl Cl| H (B); 154°C
69 | Bl.h OCH; phenyl H Cl (A)
70 | Bl.h OCH; phenyl H Cl (B); 162°C
71 | Bl.h OCH3; phenyl CH;| H (A); 158°C
72 | Bl.h OCH3; phenyl CH;| H B)
73 | Bl.h OCH; phenyl H | OCH; (A)
74 | Bl.h OCH3; phenyl H | OCH; (B); 151°C
75 | Bl.h OCHj; 4-chlorophenyl H Cl (A); 190°C




W@ERR7/000456 |

70 Bl
phenyl

.h OCH3 phenyl
4- chl or ophenyl

. h OCH3 phenyl
CH3 L_ HL (A;
(B) 73 BI.

Hd (B);
158C 72 |
h OCH3 phenyl

H OCH3 (B);

1

PCT/ EP2006/ 063556

__HaAa (A);

B I
1566C 75 |

162C 71 L Bl

.h OCH3 1

.h OCH3 1 phenyl

H OCH3 ( AYCT/EB20B6/063556

Bl.h 0 CH3 1

190C WD 2007/ 000436

-64 Conp nelting points and EX.

nr R R3 RAA R nr stereachenm st ry 76 BlL_h H3
4-ledthpr ophenyl H A (B); 174C3 77 Bl h6 melting points and
3-ff | uaribplrenyl HRY (A): 174® 78 Bl | R% A
3-iPhgrophedyt—1 - H- Gl (By- 172C 78 B 1 h OpHg Stereochemistry
4-fI76|oerlheryI IOCH; (A) 8BclBbrophéH3 | 4Hf u@]lophengB) Cl4eC
H C| 81 «h O ophgnyl o
i S Lt M et T H%éy‘%n L,&ﬁ R g @) 17ee
13878 |8B1.B| .|h OOHHA-f | uo?-ﬂpbll@phd;nyU—BIHH I qlB ; 1@BI)C172°C
S i ST s S Y e A S B
L Bl 4=T1ruoropnen b ; L7rZC o0l n
OQHBO 4- Brbhhw ph&GH: H @ 4ﬂv0roahe®|1 éD-BH (A); 169°C
4-Imgi NyBphery! '(b(@lg (B); 41ﬁ96}op$§1,yﬁ3| j’g‘pjﬁ{ (B); 158°C
12 et IIUX [JI Bllyl <z DI T 10
4-|m82 HoRYBhenyl ( ) 4’116@@1@1/1 Bl Chl: (A); 138°C
4-mg} hOBth nyl dﬂ:}@ (/\) 4-fttefoph&S1 Bl Chr, PCHB H O (K)Bj4soc
140C F k90 Lk,HﬁI—I—HN (A)T1:1611C O <LF
91| B hthJ_r E H4 a uoropheny H' | OCH;3 (A); 156°C
85 | Bl.h OCH; 4 fluorophenyl H | OCH; (B); 172°C
86 | Bl.h OCH; 4-methylphenyl | H Cl (A)
87 | Bl.h OCH3; 4-methylphenyl | H Cl (B); 180°C
88 | Bl.h OCH; 2-methoxyphenyl | H Cl (B)
22 | Bl.h OCH; 4-methoxyphenyl | H Cl (B); 160°C
21 | Bl.h OCH; 4-methoxyphenyl | H Cl (A); 142°C
89 | Bl.h OCH; H| cl (B); 140°C
F F
90 | BLh OCH, ©\ Le | ®] @ (A); 161°C
O F
91 | BLh OCH; ©\ reolH| @ (B)
O)<F
2-(2-ethoxy- henyl
43 | B1o | Z(eethoxy pheny H| H (A); 94°C
ethoxy)ethoxy
2-(2-ethoxy- henyl
44 | B1o | Z(ethoxy pheny H| H (B); 103°C
ethoxy)ethoxy
31 | Blk SCH; phenyl H| cl (A)
32 | Blk SCH3 phenyl H Cl (B); 222°C
33 | B4a N(CH), phenyl H| Cl (A)




wdaeecoomEshoxy) et hoxy 31 Bl .k SCH3 phenyl

10

ao)F 2-(2-ethoxy- phenyl 43 Bl.o HH (A); 94C
et hoxy) et hoxy 2-(2-ethoxy- phenyl 44 Bl.o HH (B);

Bl .k SCH3 1 phenyl Hd (B); -@€2C 33 B4.a N(CH3)2
phenyl Hd (A) W 2007/000436 PCT/ EP2006/ 063556 - 65-
Table 4. Br OHY N O CH3 R3 Conp nelting points and
Ex. nr. R Y nr. stereochemstry 34 B 1.1

Lablew@r ophenyl (A); 140C 35 Bl.1 4-fluorophenyl (B);
179C 92 B5.a 4-fluorophenytxgN(CH3) (CH2 C6H5) 5
Table 5: OH CH3 Br N, CH3 o H3C Conp nelting

poi nts and

H G 2&/EPBB6/063556

(IZH3 R’
Comp B o v melting points and

. r. stereochemistry
34 | B11 | 4-fluorophenyl O (A); 140°C

35 | B11 | 4-fluorophenyl NO (B); 179°C

0 | BSa 4-fluorophenyl | -N(CH;)(CH,-

CeHs)
Table 5:

Comp melting points and
Ex. nr.
.nr. stereochemistry
4] | Bln (A); 112°C
42 | Bln (B); 124°C
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35

Ex. nr. nr. stereochemstry 41 Bl.n (A); 112C 42
Bl.n (B); 124C 10 WD 2007/ 000436 PCT/ EP2006/ 063556

WO 8@ 7/000486/'TI CAL PART LCMS results General proPenEP®O&063556

The HPLC gradi ent was supplie@-by an Al liance HT 2795
(Waters) systemconsisting of a quaternary punp with
degasser, an autosanpler, and DAD detector. Flow from
the colum was split to the M5 detector. M detectors
were configured with aANALYTICASBART i oni zati on

i&ﬁ'@% 'ﬁ he capillary needle voltage was 3 kV and the

nperature was mai ntai ned at 100 C on the LCT
(Time of Flight-Z-spray nmass 10 spectrometer from

ana? ro%@&hr 15 kV and 110 C on the ZQ (sinple
pray_mass spectroneter from Waters).
ihe FIJn gmd@nwésjswhﬁmby pe Blfiange HTgRA05 (Wiaters) system consisting

%‘f@l utetd Mﬂﬁwﬁ’tﬁﬂ@?&sﬁ&daﬂ\hﬁtbsaﬁl { SEDNDCAQERSS Flow from the
s nx- enl yn i\&{ g1 Met ho
AT U 0 fa e 3 deedeoy NS Bestam wigs bodigred it anpy

muoqrray fe’dlzatidin souréd) ThKcapiliaiyine&dl8 vobzigdarWas(}Sk‘g amd theGource
qQatm%vgﬂeélg %uLedoa\fvl 6(22@ é)g Ahellig'g Wr& O 1 t %ﬁslpllj% mass

ap@m@n@ter roivi N%atgh)a@é 381 5 K'¥@endd 4@ & onithe ZQéSIdeﬂ)quaéripole- Z-

V\gﬁg?nags s&c?rorﬁ’e{ei’ W?érg Nltﬂ%eﬁ ws Wbdd % the! fl@ou‘ﬁ%te%a)i Data

enpl gyed tao run condition from
GEQUisikion 5as aﬁféorm%vet %Waaerf MICI;'PnPﬁSﬁMaé§ g -Gl waxplate,system.

4 mnutes, 100% B for 5 mnutes and reequilibrated

W th initial conditions for 3 mnutes. An injection

vol une of 5 gl was used. Cone voltage was 20 V for

Me;hbd\]/e ioni zati on node. Mass spectra were acquired

A %‘rﬁfsi%gw t@g lggﬁe%?fp]tg&ggﬂ ﬁgger(bjﬁ!?l }Qxag%ff '19'% gﬁ#eﬁ%u?gn an
Xaamesibl18 golpmél (Gawiaried x )0 sualiwith a Fﬂ@w@sﬁ ldhad/mipAheee
‘i‘ﬁb‘bll@ f‘ﬂhﬁéc@ @m@b‘ﬂe PHAs&A: 59@% ) ﬁﬂ\@lﬁn&ﬁiuﬂﬁ‘ﬁcé@te%@ﬂi‘le ﬁ‘ha@e B:

nlntlal wrateo
&QB./p é%%% m ls.nhésep@a%% mforpuoacad ér%%} Saﬁri%'ﬁ‘i‘ aﬂse Water) were
2aplajied to-nPeradient condition from 30 % A , 40% B and 30% C (hold for

1 minute) to 100 % B in 4 minutes, 100% B for 5 minutes and reequilibrated with

initial conditions for 3 minutes. An injection volume of 5 pl was used.
Cone voltage was 20 V for positive ionization mode. Mass spectra were acquired by
scanning from 100 to 900 in 0.8 seconds using an interscan delay of 0.08 seconds.

Method 2

In addition to the general procedure: Reversed phase HPLC was carried out on a
Sunfire C18 column (3.5 pm, 4.6 x 100 mm) with an intial flow rate of 0.8 ml/min.
Two mobile phases (mobile phase A: 25% 6.5mM ammonium acetate + 50%
acetonitrile +25% formic acid (2ml/1); mobile phase B: 100% acetonitrile) were
employed to run a gradient condition from 100 % A (hold for 1 minute) to 100% B in 4
minutes, hold at 100% B at a flow rate of 1.2 ml/min for 4 minutes and reequilibrated
with initial conditions for 3 minutes). An injection volume of 10 ul was used. Cone
voltage was 20 V for positive and negative ionization mode. Mass spectra were
acquired by scanning from 100 to 1000 in 0.4 seconds using an interscan delay of

0.3 seconds.
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Table 6 : LCMS results (retention time Rt (minutes) and molecular weight as the MH™

Method
Comp. No. Rt MH+ LCMS

3 5.34 485 1

4 5.43 485 1

17 6 533 3

18 6.04 533 3

19 6.07 533 3

20 6.06 533 3

24 55 575 4

23 5.43 575 4
45 5.23 617 4
27 4.98 551 4
28 4.98 551 4




LCMS 3 5.34 485 1 4 5.43 485 1 17 6 533 3 18 6.04

533 3 19 6.07 533 3 20 6.06 533 3 24 5.5 575 4 23
wWG2003/0804% 4 45 5.23 617 4 27 4.98 551 4 28 HECPBPHBHA063556

4 WD 2007/ 000436 PCT/ EP2006/ 668556 -68 Conp. No. Rt

M+ Method LCMS 25 4.97 551 4 26 4.97 551 4 58

4.57 485 1 59 6.5531 1 60 6.56 531 1 61 5.13 532 1
36 4.37 532 38 537 1 64 6.37 537 1 65 3.55

63
547 & glg)gﬁ.cs g@? 25%[}%5. 15Methpd4 |73 5.93 563 1 79
5. 3 -88W- 2% 46 5133 4 |8sLEMS 597 4 91 5.6 651 4
25 497 551 4
26 497 551 4
58 457 485 1
59 6.5 531 1
60 6.56 531 1
61 5.13 532 1
36 437 532 1
63 6.38 537 1
64 6.37 537 1
65 3.55 547 2
69 4.05 567 2
72 5.15 547 4
73 5.93 563 1
79 5.23 585 4
86 5.33 581 4
88 5.23 597 4
91 5.6 651 4
31 5.42 583 4
33 5.13 580 4

Optical rotation

The optical rotation was measured using a polarimeter. [o(]p>° indicates the optical
rotation measured with light at the wavelength of the D-line of sodium (589 nm) at a
temperature of 20°C. Table 7 lists the obtained optical rotation values, concentration
and solvent used to measure the optical rotation.

Table 7
Comp. | [0]p” concentration solvent
l\llg +141.82° 0.483 w/v % DMF
18 -140.28° 0.494 w/iv % DMF
19 +154.08° 0.392 w/v % DMF
20 -139.21° 0.4195 w/v % DMF
27 +135.71° 0.532 w/v % DMF
26 -143.38° 0.521 w/v % DMF




10

15

20

25

30

31 5.42 583 4 33 5.13 580 4 Optical rotation The
optical rotation was neasured using a pol arineter.

w¢ ejoDAod4pcli cat es the optical rotation measur eBCEPIN06/063556
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nm at a 5 tenperature of 20C. Table 7 lists the
obt ai ned optical rotation values, concentration and
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Conp.Camp [D2@la’Ondent r spnesateationent  |No.sobvent141. 82
0.483 No.v % DMF 18 -140.28 0.494 w M % DVF_ 19
+154. 085 0. [3042W19 |% DMF0.520w/130. 21 (. 4198MW v % DV
27 +135.71 0.532 wv %DW 26 -143.38 0.521 W\ % DWF
WO 7007% 00043G Bel7 EPZ0981963668 - 69 CommFl ( (|] D20
congentratfion solyent No. 25 +142.91 0.536 w v |% DVF
28 1A 2360519 wv 9 DMF—Pharmacot ogrcal—exarpl es
Preparati on of bacterial suspensions for
PhameRbldidal baniss | Ng: The bacteria used in this

udy were_grown overnight in flagks, containing 100 m
Prenfeatien of faciesiol vamt?'e%&raﬁsqspe@?%tswwcat. no.
The Babkpria vsedltin thil stude wietngrowd owetnéght in flagkk ceritaininggl 00ahl
%Zue%‘egﬁi@‘&gﬁr(gtg'(gg% bli'ggx)lsoﬁ@ oGt %5017%93 tin'st7e%.1ecdel'-'{2>§1lzled water,
use. Bacteria titFations were perforned 1n mcro RS
pritht sheking cat 331°OnHtotky (6 ngl/tnbe) weeGrased atwet0SC until use. Bacteria
AR5 WaE gellfGrnQ&f 8 ik rotifed ﬂlafi&ééﬂd%dn?"fﬁhniﬂ% _unitT (CFUs) were
approximately 100 CFUs was "used for  Susceptibilrty
@é@fmwgd- Ingepgral, ap inacaiunpleve of appioxinatelyl OB &disnwas used for
lsRCptatsiligriedtimat i on Mcrotitre plate assay

Anti bacterial Susceptibility testing: I1Cyy determination

Microtitre plate assay

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 in column 2. Serial
five-fold dilutions (45 pl in 180 pl) were made directly in the microtiter plates from
column 2 to reach column 11. Untreated control samples with (column 1) and without
(column 12) inoculum were included in each microtiter plate. Depending on the
bacteria type, approximately 10 to 60 CFU per well of bacteria inoculum (100
TCIDS50), 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 24 hours under a normal atmosphere (incubator with open air valve and continuous
ventilation). At the end of incubation, one day after inoculation, the bacterial growth
was quantitated fluorometrically. Therefore resazurin (0.6 mg/ml) was added in a
volume of 20 pl to all wells 3 hours after inoculation, and the plates were re-incubated
overnight. A change in colour from blue to pink indicated the growth of bacteria.

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. The % growth inhibition achieved by the compounds was calculated according to
standard methods. The ICq (expressed in pg/ml) was defined as the 90 % inhibitory
concentration for bacterial growth. The results are shown in Table 8 below.
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In order to analyse the change in the total cellular ATP concentration ( using ATP
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bioluminescence Kit, Roche), assays are carried out by growing a culture of S. aureus
(ATCC29213) stock in 100 m]l Mueller Hinton flasks and incubate in a shaker-
incubator for 24 hrs at 37 °C (300 rpm). Measure OD4ys nm and calculate the CFU/ml.
Dilute the cultures to 1 x 10° CFU/ml (final concentration for ATP measurement: 1 x
10° CFU/100 pl per well) and add test compound at 0.1 to 10 times the MIC (i.e. ICq
as determined in microtitre plate assay). Incubate these tubes for 0, 30 and 60 minutes
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1. Use of a conpound for the manufacture of a
medi canent for the treatnent of a bacteri al

wo pdogood4ed, sai d conmpound bei ng a conpound of POTI/RP1086/063556

(la) or (Ib) (R6)r (R )PRFI®EH -R4 (1la) N2 ilk
RRs (R6)r (RPR7 OHR4 (Ib) Xx R Ny ilk 1 RR3
R$ a pharmaceutically acceptable acid or base addition
sal t _thereof a stereochem (‘:—'l||\l B isoneric form

t heneof, a taut oneri c formthchggg/n@r a N-oxide form
theqeof , wherein R is hydro l o, hal oal kyl

C%S ogsthydEpxy| B, | teto |abAwl]. SMUKWSPNV spa kydthilosta | sTA
(¢}

FoxygHao—tabkartthioalkyl+-Ar—al-kyl—or—di-(-Ar)}-attky
- Op | 363ar| 14606029212 (48894 1 7853 |B34® K305 | 8EE68 [R25923 | 29213 RMETH

UUCII, hydl Ay, ci L,af t Y, : Ir\_y: Ul\y,
albkyl oxydl kyl oxyz.gal kyl thi4sg IN Y ponm 0r43.8 11.0
di (

| kvl )lam nol or alradi ¢al ofl fornula whereim Y i S

CH2, 0, S, NHor Nalkyl ; R3is Ar or Het; R4 and R5
each i ndependently are hydrogen, al kyl or benzyl; or
BS1R436890n&dms Bagilub sibt3i3 A ATOO48639)gEFAE 4506 enedh EAYerococcus

iR b e [ eyt BB TR TR 2 Lo
;49694)111;11115 Listeda noinvgitogdnes @YyFrG24159d); RAE 27853 means Pseudomonas

Ihlgggoﬁél PATCL 78 Wé’izﬂ eans Fiﬁeﬂt%&lcéﬂ mulil BRPLES3402);

GRS RgANS ﬁyptpmccummeunwm%%f' Co305); §?Yn§668 means

KSWe RbAY b GPefls BOTCOR WIQ bisoni meﬁ’r%tSt Vdc¥ccus aureus
Zg&%ﬂ@%gﬁé M%ﬁég{vﬁ@} cr(])%lcu%aaluli(" us’ C29213); STA
RMETH means methicilline resistant Staphylococcus aureus (MRSA) (a clinical isolate
from the University of Antwerp).

ATCC means American type tissue culture.
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-78 hydroxy, al kyloxy, am no, nono- or dial kyl am no,
al kyl thi o, al kyl oxyal kyl, al kylthioal kyl or

w@yorovdsayl ; R6 i s hydrogen, hal o, hal oal kyl PCT/EP2006/063556

hydroxy, Ar, alkyl, alkyl oxy, alkylthio,
al kyl oxyal kyl, al kyl thi oal kyl, Ar-al kyl or di (Ar)alkyl
; or 5 two vicinal R6 radi cal®/-may be taken together
to forma bivalent radical of formula -CH=CH CH=CH ;
IClainsan i nteger equal to 1, 2, 3, 4or 5; R is
hydrogen, alkyl, Ar or Het ; R8 is hydrogen or alkyl ;
10 Rbeiof agrmpounst foRtheanahuifgture gé & medidament foh éhertrgaimerit of a
- CHpGHeNT infREHH, shid cBmPbik g LEoRbRMAYT fordili4 (18} &A1)
hydrocarbon radical having from1l to 6 carbon atons ;
or is a cyclic saturated ®)drocarbon radi cal having
from3 to 6 carbon ator7/; or is a cyclic saturated
hydr ocar bon radi cal hgViy from3 to 6 15 carbon atons
attached to a straigh branched sat ur at ed
hydr ocar bor(RH) di cal R" ha iflg froml to 6 carbon atons;
wherei n each cwrhoplat b i onal | (@)
substituted w al Kyl ox®®or oxo; Ak is a
strai ght or br ﬁ/ lat ed hydrocarbon radica
having from1 to 6 "carfbag® atons ; 20 Ar is a
honocycl e sel ected fromthe group of phenyl, naphthyl,
acenapht hyl and tetrahydhapht hyl, each honocycl e
optionally substituted wifh 1, 2 or 3 substituents,
each substituent inde ntly selected fromthe group
of hydroxy, halo, cy nitro, am no, nono- or
di al kyl am n®")al kyl ,R’
hal oal kyl oxy, bo gFbonyl , (b)
am nocar bonyl , and” 25 RTono- or
di al kyl am noca He®ki s a nonocyclic heterocycle
selected fromthe gr%upRgo€3 N- phenoxypi peri di nyl,
pi peridinyl, pyrrol )RS, pyrazol yl, imdazolyl, furanyl,
t hi ?hﬁ))l‘lhnnaltw?ﬁ&ﬂ]y'ap%ep'%w(ﬁﬂ@bl}’lbase _hﬁtli;dé@ bait thereof, Ia ster%ochemically
i sothi azo ri.di yrd m di nyl., azin
oyt IR Rybins gty Boimeé e st oe  XiFa o ot
t hewgrecamp of qui nolinyl, 30 quinoxalinyl, indolyl,

nzi m daz [ ok yl
Egnzot hi az g% %{?{dm g%ﬁé’g{z&ﬁa&é’l ﬁ%ggﬁgﬁhﬁ%ﬁt;ﬂky]’ alkyloxy,
benzot hi englkylthip, gkyokyalkyhalkydfiaalkyldAealkyy pr dicdr)alkyl ;
benzo[ 1, 3] & xalepbr equePten, BDORBEY Sl i ¢ and

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

oy
@

mono or di(alkyl)amino or a radical of formula wherein Y is
CH,, O, S, NH or N-alkyl ;

R is Ar or Het;

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, 2-pyrrolinyl, 3-pyrrolinyl,
pyrrolyl, imidazolidinyl, pyrazolidinyl, 2-imidazolinyl, 2-pyrazolinyl,
imidazolyl, pyrazolyl, triazolyl, piperidinyl, pyridinyl, piperazinyl,
pyridazinyl, pyrimidinyl, pyrazinyl, triazinyl, morpholinyl and
thiomorpholinyl, optionally substituted with alkyl, halo, haloalkyl,
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bi cyclic heterocycle may optionally be substituted
wth 1, 2 or 3 substituents, each substituent

wo nabependent | y sel ected fromthe group of hal oPCT/EP2006/063556

hydroxy, al kyl, 35 al kyl oxy, ﬁgand Ar-carbonyl; halo is
a substituent selected from{He group of fluoro,

chl oro, bronmo and iodo; and WO 2007/ 000436

PCT/ EP2006/ 063556 -79 hal oal kyl is a straight or

:Jr anghed E aym;tay ikl efaid) Bonb gk dl@lkylaﬁﬂhndld glkfylthiga, 1

0 car bo 0 satur.at e rocar bon

radi cal ha@ﬁ‘ﬁﬁwggﬁﬁglky tﬁ%%ﬂkxg‘?fﬁﬁ HE? y a cyclic

R4t ur at ed  bsytyrdoagen plero, hattiabeyl, HydwixygAf, radiml a%kytloxﬁ alkylthio,
b t dor

ot ur at od By DRVARIE Bk, Aty OF d?’“@gﬁ%?

¢wie bisinah RS ﬁghcal\mmebn takae tagetherter form &r miermr@%al af érmula

substi t ut edcMi-th-onecer- ;nore hal o atoms; provided
that the bacterij al |nfect|8n i s ofher than a
fycobact er 134" NeEeaqUaHO 122 1dePaccording to claim 1
\pﬁerel n R11s1@di’ogd>hngkyi AhafHet al kyl, al kyl oxy, Ar or

accor gto claim2 wherein RL is
drogen F?alTUzjmngl?%aﬂcgp’ al kyl oxy. 4. Use according
RS cl ai m 3isdwer;@rn RL is hydrogen or halo. 15 5. Use
18 9”9E eﬁle?fdﬂn“th%‘?ﬁﬁ incRLcenaal 0. 6. Use

accor one recedln cl ai n8_where

jakkyd qi esaa straeglm or pranched saawr:@ n@mt:asben ’éﬁdiﬁalsh% @Prﬁ lﬂﬁé
R1 subgibbh dRmis 'o’i iPh apaid shﬂﬁrd%&ﬁh)tdréﬁhﬂﬁ)ﬂﬁdﬁ:ﬂqlavﬁfg from 3 to 6

uinoline rin Us di
bR bl e ol By B bom 3 06
nono- @arbdh brinsydtiheliadto acstra@lhkgﬂi teratyched patosayed Rar@tarboneadical
accor .
hydr ogll \ﬁlgg&:ﬁol{r? IINO 8 %grb% aﬁ)ﬁfgr er& %812 %gﬁ g@&% Bne30ptt18nally
cl ai msebstituted Mtbhadmxmlk}doxy Olzl@ﬁﬁkyl oxy. 30 11. Use
200" W 3 P S ¥ Yratifedatiried Bp&%s&b&graqml AN R6RI o 6

Use according to claim 1l wherein R3 is
napht Iﬁ’?llboélat%nyl optionally substituted with 1 or

Arhal gs a B&n&@clmc&quﬁ gg:%rb%) anpheavke nghth eacenaphttlllyl and

DO AT L B A0 7 b EPRSRIeBL

PCT/ ERGRpHlcd 63 8dehh subdiiuent mdependently selected from the group of hydroxy,
halo, cyano, nitro, amino, mono- or dialkylamino, alkyl, haloalkyl, alkyloxy,
haloalkyloxy, carboxyl, alkyloxycarbonyl, aminocarbonyl, morpholinyl and
mono- or dialkylaminocarbonyl ;

Het is a monocyclic heterocycle selected from the group of N-phenoxypiperidinyl,
piperidinyl, pyrrolyl, pyrazolyl, imidazolyl, furanyl, thienyl, oxazolyl,
isoxazolyl, thiazolyl, isothiazolyl, pyridinyl, pyrimidinyl, pyrazinyl and
pyridazinyl; or a bicyclic heterocycle selected from the group of quinolinyl,
quinoxalinyl, indolyl, benzimidazolyl, benzoxazolyl, benzisoxazolyl,
benzothiazolyl, benzisothiazolyl, benzofuranyl, benzothienyl,
2,3-dihydrobenzo[ 1,4]dioxinyl and benzo[1,3]dioxolyl ; each monocyclic and
bicyclic heterocycle may optionally be substituted with 1, 2 or 3 substituents,
each substituent independently selected from the group of halo, hydroxy, alkyl,
alkyloxy, and Ar-carbonyl;

halo is a substituent selected from the group of fluoro, chloro, bromo and iodo; and
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14. Use according to any one of the preceding clains
wherein R6 is hydrogen. 15. Use according to any one

wo@booriao4ps ecedi ng cl ai s wherein R7 i s hydr ogePCT/BPH66/063556

Use according to any one of tl@é precedi ng cl ains
wherein Alk is nethylene or "hyl ene. 17. Use
according to claim 16 wherein Alk is ethylene. 10 18.
Use according to any one of the preceding clains

\Waakkiyh t hés £eargightod biahcked saaﬁae@ nyuraeaﬁbmdtaa@at lmavmg from 1to
formula (I m.1 wh

compound. 1 DeartoB AT e e e R RS ving from 3
hydr ogen @b oarbGh atbaiskoyla,cyClic shhbriiet diygrocdsbon raditad haying from
rzmﬁoo(r)r ; i '63:a1f‘t%ﬁ gms‘lﬁjca%ﬂé@%ya stiaight 8t tkhét¥a Qaturated

Cl- 4al kyl o y@ocarhmgﬂd&ayh@m&frm loteyo carbor} owp; Whigin|ope or
subst i t ut echdhapsibbyy htoﬁfs aré’ﬁm%@ﬁtluted%t}ﬁ&fb &8 %Alo atoms;

:
BRI Al g TS oNer B Ly PoDherial ection.

attached forma piperidinyl; R6 is hydrogen hal o,

I 'y | kyloxy: of
Ry ecording ¥ efdts Sl R AL PuFOUR S, ko gy A or et
accordlng to any one of the preceding clains wherein
tzhe [ 1
o arx Bae g 1 B2 p AR R J) GRERL hG b or kvl
one of the preceding clains wherein the conmpound is
el ek abcdrampuétidintBivhelsin ®1id hydbogdn or®@ald. | N 1\ 1\
NNCH3 N O N O CH3 CH3 WD 2007/000436
PCT/ EP2006/ 063556 -81 Br Br CHH \ NCH3 %11 / NN
®. CilBe faccdrding to claim 4 wherein R' is halo.

6. Use according to any one of the preceding claims wherein p is equal to 1.

7. Use according to claim 6 wherein the R’ substituent is placed in position 6 of the
quinoline ring.

8. Use according to any one of the preceding claims wherein R? is alkyloxy,
alkylthio, mono-or di(alkyl)amino or alkyloxyalkyloxy.

9. Use according to any one of claims 1 to 7 wherein R* is hydrogen, alkyloxy or
alkylthio.

10. Use according to claim 8 or 9 wherein R? is C; 4alkyloxy.
11. Use according to any one of the preceding claims wherein R? is Ar.

12. Use according to claim 11 wherein R® is naphthyl or phenyl, optionally substituted
with 1 or 2 halo.

13. Use according to any one of the preceding claims wherein R* and R’ each
independently are hydrogen or C;salkyl.
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OHHBr ICH3 aN-- \CH3 \CH3 AO OCH3 F Cl1 a
phar maceutical ly acceptable acid or base addition salt

wo b@reafsle a stereochem cally isoneric form theeraP200&063556

tautonmeric formthereof or a oxi de formthereof. 22.
A conpound selected from6Ra™OH CH3 R b | \ N, CH3
Rc NX5CH3 RBR a R bR RBRXHHHI phenyl 0O H
CH3 H i phenyl 0 H OCH3 H phenyl 0 H Br H phenyl S
H4BrUsk adedraipp tididy 6ne df ths prlebididg plhmmywhéeinfR°Gh hitirogen.
phenyl 0 Br H H phenyl 0 WO 2007/ 000436

PCT/ EP2006/ 063556 -82 a pharnaceutically acceptable
d6i Usorctmding dolanyt orerofdhé precéingdhimsawhdreindtck bpidrogér. y
isoneric formthereof, a tautonmeric formthereof or a

N-oxi de formthereof. 23. A conpound selected from Ra
6. dgejaceordingpmany\prm of thg-prepeyingelaimys whereigrAlk is methylene or
4- f leyylpehenyl H

17. Use according to claim 16 wherein Alk is ethylene.

18. Use according to any one of the preceding claims wherein the compound is a
compound according to formula (Ia).

19. Use according to claim 1 wherein the compound is a compound of formula (Ia)
wherein R' is hydrogen, halo, C;4alkyl, C;4alkyloxy, Ar or Het; p=1 or 2; R is
Ci4alkyloxy, C;4alkylthio, mono-or di(C;4alkyl)amino,

C14alkyloxyCi 4alkyloxyC; salkyloxy; R® is optionally substituted naphthyl or
phenyl; R* and R® each independently are hydrogen or C;4alkyl; or R* and R
together and including the N to which they are attached form a piperidinyl; R® is
hydrogen, halo, C;4alkyl or C;4alkyloxy; r is equal to 1; R” is hydrogen; Alk is
methylene or ethylene.

20. Use according to any one of the preceding claims wherein the bacterial infection is
an infection with a gram-positive bacterium.

21. Use according to any one of the preceding claims wherein the compound is
selected from




H 4-fl uorophenyl H Br 4-chlorophenyl CH3 a
phar maceutical ly acceptable acid or base addition salt
wo b@reafsle a stereochem cally isoneric form theeraP200&063556
tautoneric formthereof or a N oxide formthereof. 24.
A conpound selected fromRa RIL CHI \ NNCH3 N O 10
CH3 RB R R3 R4 stereochem stry Br 4-fluorophenyl H

(A—Br 4-fluorophenyl H (B) H 14-f| uorophenyl H (A)

H| 4-f | uor ophs H (B) Br 4-|chl oropheny 3 (B) a
phar maceuti ca acceptable 3gcid or ~|t|on salt
t her eof hem@&l |y |[isonmeric for , a
t alroneri c \ _or a|Neroxide f eof N_25
Al co a) a ddhpodnd ¢ a) “or CHj
(1b) ed in any one of

clains (b) ong or nore gther anti' act%rl al agents

provi ded that K, norle ot her anti B&bt gFral
agents are other t nmyqobact eri al agent \
2007/ 000436 PCT/ EP2E 63556 -83 26. A

phar maceuti cal conposition cgnprising a E

p Al IIU.L,CUt; : : y abbcpt abi C Uall I Cl d.llu, Ao abt; VA

i ngredi ent therapeutically effective f nt of (a)
a| compound formula (la) qr ded i n any
ope of clainsgh to g4, and (h) ,CH;
ant i 3 ptE<provi ded B ~CH
of ial agehts 3§ are 3
ant ¢ il agents. 27. The~uge~gf ~g cofrbi nati on
a$ clained ilp. c’Ngim 25 or a pharmaceuticall conyosition

as$ clained i 26 for the manufactur f

medi canent for treatnment |of a bacteria

i pnfection. 10 28 A product qontaining (a) a cghpound
of fornmula (1a) (I'b) as defined in any one (i

a pharmaceutically acceptable acid or base addition salt thereof, a stereochemically
isomeric form thereof, a tautomeric form thereof or a N-oxide form thereof.

22. A compound selected from

R, RY, R, R? X
H H H phenyl 0)
H CH; H phenyl 0)
H OCH;| H phenyl 0)
H Br H phenyl S
H Br H 1-naphthyl | O
H Br CH; phenyl 0)
H Cl H phenyl 0)
Br H H phenyl 0]




of clains 1 to 24, and (b) one or nore other

anti bacterial agents provided that the one or nore
wobdwenomsd | bacteri al agents are other than PCT/EP2006/063556

anti mycobacterial agents, as g'a?s conbi ned preparation

for sinmultaneous, separate or Sequential use in the

treatnent 15 of a bacterial infection.

a pharmaceutically acceptable acid or base addition salt thereof, a stereochemically
isomeric form thereof, a tautomeric form thereof or a N-oxide form thereof.

23. A compound selected from

5
R' R’ R
Br | 4-fluorophenyl| H
H | 4-fluorophenyl| H
Br | 4-chlorophenyl |CH;
a pharmaceutically acceptable acid or base addition salt thereof, a stereochemically
isomeric form thereof, a tautomeric form thereof or a N-oxide form thereof.
24. A compound selected from
10
R! R’ R' | stereochemistry
Br | 4-fluorophenyl| H (A)
Br | 4-fluorophenyl| H B)
H | 4-fluorophenyl| H (A)
H | 4-fluorophenyl| H (B)
Br | 4-chlorophenyl |CH; (B)

a pharmaceutically acceptable acid or base addition salt thereof, a stereochemically
isomeric form thereof, a tautomeric form thereof or a N-oxide form thereof.

25. A combination of (a) a compound of formula (Ia) or (Ib) as defined in any one of
15 the preceding claims, and (b) one or more other antibacterial agents provided that
the one or more other antibacterial agents are other than antimycobacterial agents.
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26.

27.

28.

-83-

A pharmaceutical composition comprising a pharmaceutically acceptable carrier
and, as active ingredient, a therapeutically effective amount of (a) a compound of
formula (Ia) or (Ib) as defined in any one of claims 1 to 24, and (b) one or more
other antibacterial agents provided that the one or more other antibacterial agents
are other than antimycobacterial agents.

The use of a combination as claimed in claim 25 or a pharmaceutical composition
as claimed in claim 26 for the manufacture of a medicament for the treatment of a
bacterial infection.

A product containing (a) a compound of formula (Ia) or (Ib) as defined in any one
of claims 1 to 24, and (b) one or more other antibacterial agents provided that the
one or more other antibacterial agents are other than antimycobacterial agents, as a
combined preparation for simultaneous, separate or sequential use in the treatment
of a bacterial infection.



