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30 In addition to the management of the TB epidemic, there is the emerging problem of
resistance to first-line antibiotic agents. Some important examples include penicillin-
resistant Streptococcus pneumoniae, vancomycin-resistant enterococci, methicillin-

resistant Staphylococcus aureus, multi-resistant salmonellae.

35  The consequences of resistance to antibiotic agents are severe. Infections caused by
resistant microbes fail to respond to treatment, resulting in prolonged illness and greater
risk of death. Treatment failures also lead to longer periods of infectivity, which
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W02006/067048 describes substituted quinoline derivatives having activity against
latent tuberculosis. One particular compound of these substituted quinoline derivatives
is described in Science (2005), 307, 223-227 and its mode of action is described in
WO02006/035051.
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Other substituted quinolines are disclosed in US-5,965,572 (The United States of
America) for treating antibiotic resistant infections and in W0O00/34265 to inhibit the
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Lines drawn from substitucnts into ring systems indicate that the bond may

be attached to any of the suitable ring atoms. 35 WO
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compounds of foﬁ F?Iﬁ) o%gz{lg%)algrg%%b?g ?gﬁﬁﬁ?m?%tn rop %Ot\%f%gslgga%g ition

salt forms comprid& tﬁ&MBW&ﬂW@Qﬁ@yllh%H&fﬁr Hﬂyéé‘l’ﬂ{m or

alkaline metal saﬁiaéijd)meﬂﬁﬂﬁmmyémlﬁl@bmé@thwmﬁ%‘%ﬂﬂ%}’balC|um
18alts and the like dgatis)witi, QﬁgaméahﬁBJe,SRéw Rritany., secondary and

tertigry aliphatic quy@rfgé’gﬁ\thq ‘% }}QQ@SWW% pethylamine,
propylamine, isopip a%'anlm R

diethylamine, dieff éfipro amine, anso
di-n-butylamine, pyrrolidine, pipert é\h;orphollne trimethylamine,
triethylamine, tripropylamine, quinucliding, pyridine, quinoline and
isoquinoline, the BeitAifeNImethyl-D-gttheaghineis CHz, O, S, NH or N-alkyl ;
2-anRiﬁO-2-(hydrdxyﬁk?ﬂatb}é]@{,%ﬂrﬁpaﬁﬁkjE@&lhﬂ/ﬂfﬁb@dﬂdﬂ&ﬁ@]ﬁrﬁmﬂyﬂiﬁl{&,
with amino acids such as, for example, arginine, lysine a @
ver

Conversely, said acid or base addition salt forms can be™
free forms by treatriatoditle R afislopratl-paa2bvheld. 30 The term ’
pharaceuticallyiabreépelecxaip 2y comlsHossattie Qratitakmari el hidmili,
salts (quaternary sapnings)awhicixtieecanapasdo afigrmulz(akardla)kare
1) o ) B 2
[ u zi X
optionally substltqf%g%ﬂgg&yﬂwglrgf( f;%ﬁ@ﬁ&gﬂkyfﬁﬁ?c‘fsg 8 lﬁleptylo ﬁet aryl;
2Q:hoalkyIcarbonyI‘PFaIﬁQThéW’ré‘Hled’r‘iylhallde Hetel_6alkylhalide or
HetdirbohRhalideygetbermeéthiHiodidezar temzylistlicletheyefieratolyhddddrm a
represents a mOHQ&?MQli%Q@E@d%ﬂﬁ'%@@l@ﬁ%ﬁ%@%@@@%@h&ﬂ@nﬂ'p&[dﬁ%o
2008/068266PCT/EP2007/063 mo 05 %B'r% clic peteﬁoP x1§ %%1 g(r)’rfm ]
benzofuranyl or l}je%zozhlenml oC and. Blcycllcoheterocyc? 5
optionally be sub%%ﬁﬂ@&&"m%? fmZ'QfP@éﬁ%g(lh}@n@aﬁ%{@dnsﬂﬁé’t&t}e%?
2independently setetcrbdhanyrichd esaly dfohbibazdriplvhriatydPréférably, the
quaternizing ageidiisefiy0oakydhadie1 @&@kép@@lanmmt&@a@dﬁﬁmqngmlm-z-
groups Smay alsg|bg sdasch 51;9@35}{' gf%s%@%ﬂ%ﬁamyl

Chealkyl methanesulfo ? éand q qu “ﬁah vl
quaternary aminéHa&% a oSitvely ¢ mé(d an aZO ; Waee? 1@3ﬁazo b

acceptable countﬁﬁéﬁ%wfué@ Wr@%r@%@yr@aﬁhwﬂmréaemf@ tﬁeélmtb

3triflate, sulfate, sulicnatdicB rgfecakly, diistootedtetibn i2,i6 o 4 Bhiestauntersoch
of choice can be @GR hHSHIEIGNE X0RaRIEJArarIShaldIgiarMISMYAIEny 1,
comprises the hydrates and solvent addition forms NN-hich the compounds
of formula (la) or (Ib) are able to form, as well as the salts thereof. Examples
of such forms are e.g. hydrates, alcoholates and the like. 15



In the framework of this application, a compound according to the invention is
inherently intended to comprise all stereochemically isomeric forms thereof
TWeOtéOr??%%Peochemically isomeric forms" as used hereinbeforegF 07063312
hereinafter defines all the possible stereofsomeric forms which the
compounds of formula (Ta) and (Tb), and their 20N-oxides, pharmaceutically
acceptable salts, solvates or physiologically functional derivatives may
possess. Unless theanibékyicntivoed dkyhaigatedncheraiemicbdldgisigmation
of compounds deggfigsiie mbssrefialpassiblesteragenamisalivhisemarisyl,

forms. In particul r Te ters. - ' ion;
substituents on Z%%fééﬁe% c%%ﬁggf%&%ﬁw a?tﬁ%?é%@a%%%‘@ﬁwﬁs& i%%@é%ﬁer
the cis- or trans- RERAGTIAY SRS aNIL Eh &4t pRLERg: double bonds can
havekarE Ritgeigerthor ity lisantiomsn)atsre teodhehilsmaes astichetbore 2
bond. The terms gigictiantcRd from arcdareonsltkipayip tadigiessphpakiies
in the art. Ste%ﬁgﬂ&'&?i%?ﬁl&é%ﬁ&ﬁﬂ@rk?-ﬁﬂ%%xﬂﬁ&hﬁo?@[@W&i&ﬁﬁ%ﬁn}ﬂﬁ,_
(Ia) and (Ib) are obvll%usig/_lrf ?%eg_ttgr% grrgbr%:eid Vev)lital’lllln ¥th CO eioflthls
invention. Of speu}flzlon erest are tiiode compounds of ?orm@fl%?la or fﬁ)ﬁly’

which are stereodks#hicifly! faté-tianerinmy redvdsnerenterdbontEribns,
1When two stereogenibycentersiobkndan, sabBojliteycorfigumedionlakioyresent
ina molecul?,)anp%]%ﬁw;:ﬂ%%ﬁoa@hg QWEQQQ&%@J@JM%QM}F@'OQ
sequence rule) tq the |owest- ered chiral center, the refere nter.
The co nfiguratioﬁ%ﬁﬂ%ﬁi@é%ﬂ%@t ggj‘gzé n3|]<1:’ ggﬁ%lr%}tsl}ﬁlg %%%élg%%%g%%%vﬁé L
2008/068266PC FAEPIHF eS8 Y1 DNt Bk ptbPs TR gHS: cach
[R*,S*], where Rsibsitventsispeifisatissthnstedfiranetade habradinyd [RIoRerylalkyl,
1indicates centershyifotheaganae;chiradicy aoch [Rt Silkpdiaaiesatetiass of
unlike chirality. Fof expmpiss e JoessPHIRRGER chiral center in the
moI%Q)ule has an iS colraf(i)glﬂlr%tion and the second center is R, the stereo
descriptor would .SSaH'e specified as S-[R * ,S*]. If "a" and "13" are used : the
posifion of the highbetpeditrkuBltthent 6h 6 asymmetric carbon atom in
the Mig system havwiytycie lovadstring number, is arbitrarily always in the "a"
2p0siftdn of the meagplape determined by the ring system. The position of the
highﬁsta%iﬁbity sgfl(psettilllggpotr&qﬁg al%tch?r_ ﬁﬁr@ﬁg}gc carbon atom in the ring
system relative tQ ﬁﬁe position of t eahig est priority substituent 10on the
refefence atom i$Sd¥ABBAKSE if it is on the same side of the mean plane
detetrsiined by the Amgmgearensaectedfrafimbennl thepbtindr igrplftiyéanean
plane determineddayiihérsingisslaachweien aspedificsisiaatgomaric fain3 is
pindicated, this megng;ithalSad f st YOS MR IER N &1 A3PRIAIEd
with less than 501;)/0d 8ref?r bly less than 20.%, more pre e[ﬁqu}/ less an 10
%, even more preferaply 18y fl)faalhOS%}g,ofﬁr her Blr% erably teds tha 298 and
most preferably |&ssakany Lopsionathe whidriseaR eherru itk alkyloxy,
compound of forraltaliiglpsy,(Hbibexidr ahstangengpagiiiechiasci)ptlyls moeginginyl
that the compoung igcsdbstatiaihfier @ttbgy(Z) isomer. 20 In particular, in
iew, of.the fact that the compound formula (Ja) or (Ib) contain in
Y oot © at (o T ST harse b e SN o
configuration at 3SR IERY; tAeR heirerriansly soniturdiwiiat that 3
double bond or thselsbtusiie eaphixubstitofE kamek Indoprigarsionledtieddtadouble
bond. Preferably hthizos@mpmy oohed, Ahferuiad | apas(U)dasigefined, alkyl,
hereinbefore or ﬁ?al’l%ﬁﬂf?;‘(&%lpﬁ&&pﬂﬁ%ﬂi@ft?a‘?@aﬁﬂﬂ@z@f?@a?ﬁ t double bond
3%substantially freeu(gflthe other clonfigurati n). Com OL{nd? %f tormula (1a) or
Ib) wherein Q is ?1 radit §‘5t?011(1)‘/rmau an()acf'ﬁgcbly {ar-?)r%fg&nélo’ntaelnoé gastOne
chiral center, i.e. iékebBBR@BANE taching substituent Q to the quino line
moiety. These compounds can have R configuration at that carbon atom, S
30 configuration at that carbon atom or they can be a mixture of R and S at
that carbon atom. Preferably, the compound of formula (Ia) or (Ib) as defined
hereinbefore or hereinafter has a particular configuration at that carbon atom
(substantially free of the other configuration). 35The compounds of either
formula (Ia) and (Ib) may be synthesized in the form of mixtures, in particular



WO 2008/068266PCT/EP2007/063312 -12- either formula (Ia) and (Ib) may
be converted into the corresponding diastereomeric salt forms by reaction
witi? 3°MEBAS chiral acid. Said diastercomeric salt forms are & gg&??é’f?ﬁ?u
separated, for example, by selective or frctional crystallization and the
enantiomers are liberated therefrom by alkali. An alternative manner of
separating the 5enantiomeric forms of the compounds of either formula (1a)
and KB involves lxquidoohegehatogeaphvlasthgteddnimal /stettimoayyiptrabeySaid
pure stereg_chem{ﬁg&h{d&@mgymgu;@mamm&@aﬁc;ﬁﬂdnwmﬁitalag_l, oxazolyl,
corresponding p r p -
ctaring matorale- a0 s KlRAIOE (LIS LF AORIAE Ryt o
Preferably if a spBYiEAM eBidofaris Besirscisarlccth FotraRnltobe
8ynthesized by stereespauviticndmdihdusomptesodyhtionzoraedzl nhetavdsaadiy!,
advantageously e&siplayicatyitioeneicalyplytebsiatiogmp tesiatahithe,
tautomeric forms 0f the,RIBROAPAS1AHLIQHN YRR P SREASEAN Konocycic

comprise those compounds of formyla (la) or (Ib erein.e.d. an enol grqup
s comverted mto B KL B e e R R e o
of the compound&'BFiBIEAiEIEIFH) S UPUB) I drbPRdTHE dRIteS bitHe Ilasent
lihvention are intemdiedkio deyémbthygiedyby the ambit of this invention. The
N-oxigtentrnasohthe DR PRLERIPRRIANS AR NERNLIR BRPIISEHB ol vates
com&%yer&g_s of 20formula (la) or (Ib) wherein one or several tertiary nitrogen
atoms are oxidized to the so-called N-oxide. The compounds of formula (Ia)
and (Ib) may be converted to the corresponding AT-oxide forms following
art-kKibgneysiosed hiessfothe derve ripgre widakdrforitngdm proDbies APuendueds
1 formacoaididy-oxicatieenERactio m saryte erRe iaty detiaripack ot dyi caiacting fhele
startigg, majrial QfiaEma, Rk (Blwith an appropriate organic or
inorganic peroxide. Appropriate inorganic peroxides comprise, for example,
hydrogen peroxide, alkali metal or earth alkaline metal peroxides, e.g. sodium
perokigeoprissitipl foarasidéd)sdrdpisit rgRite b Erdatie g megusiptise
peroxy@didg suithnas; fol)36ékatn pieabenzenadakb eperardigdanidnoishibto
2§u%s&%ﬁfé&el&ﬁﬁm&ar&@@d@%@{ﬁl@moﬁmg%q%m?tka%@?ﬂqpa?quarwoic
aci rox noIG ac .. peroxoacetic acid, alkylhydroperoxides, e.g.
t.butﬁ%ﬁéﬂ%ﬁ%ﬁx? e% ‘g%ﬁltig%%)spolvents are, for example, water, lower
alcohols, e.g. ethanol and the like, hydrocarbons, e.g. toluene, ketones, e.g.
2-butaterisfindiogehbikditydrovdtoond ndeg dichiorsivie iiemer iafeimsirfuhes

of sukeRBsale s inWEL2G9816B2ARRCH ERORFINGIAL-pErénfierently
»intended to comprise all isotopic combinations of its chemical elements. In

the framework pfthis apelication. a shemical dlement, in paricular wtien o
mentioh&d i relation’to'a compouri ccoralng to tormula’(la) or (fg}
comfrige&Alpistdp e em@nsBiopie Riktoresngpasihersimbiiore RnbsrRaaiienRray
occurngtahsy nihieticatlyiptochfcbd nbdithér ofifbrmatudd)atp(fvd ainoeghramyaimg
iSOé%tai%ﬂxbﬁm&f%%ﬁ@lﬁ%%%m&i%ylgﬁomﬁ&\wﬁ IQREMidE. MRRioneGathfte,

nderstq refer t nd: mixtures thereof: when.car [

e Rl i e SR AR R LR e
Wherﬁitrogen is mentioned, it is understood to refer to 11N, 14-Th 5N and
mixtures thereof ; when oxygen is mentioned, it is understood to refer to 140,

150,L168, o Gro 86 Bnrubitstime Sitherpedn andibdeniiieid bone niredstthibed
und%sdt[%pgftgﬂgglfl%g% }ﬁg,ag(%lfs'and mixtures thereof. A compound according

o the invention therefore inherently comprises a compound with onc or more
isotopes of one or more element, and mixtures thereof, including a
radidAEtRASERERIHGHE, s Bhlfctriadiomapiémsd beiripbeiats QuherantibHesr
morenton-td Sraghdactivehatepoasticaltybeancrapiaoed hyidakivbiisshdioastiviach
isotopes. By the term "radiolabelled compound” is meant any compound
according to formula (la) or (Ib), a pharmaceutically acceptable salt thereof or
an N-oxide form thereof or a solvate thereof, which contains at least one
radioactive atom. For example, a compound can be labelled with positron or
with gamma emitting radioactive isotopes. For radioligand- 20binding



25them at institutions which have an accelerator on site for their production,
thus limiting their use. The most widely used of these are thF, 99111Tc,
Z&q’io%sﬁ%g?fl. The handling of these radioactive isotopes, tﬁ&?@%&‘ﬂ&%ﬁz
isolation and incorporation in a molecule-8re known to the skilled person. In
particular, the radioactive atom is selected from the group of hydrogen,
carbon, 30nitrogen, sulfur, oxygen and halogen. Preferably, the radioactive
atonthis ®etectedsfrocartheggroiopnofihyidyogérrpudaidn ardblalogermirbaid acid
2grztjgddafoﬂhsltr@&i@@@%@iﬁ@%@@&@ﬁ@%&g&i&qmmp g{@btsh%l dbsResoldig to
j r re Pr. t iogct
sorga s bTLE B U RN oS SRR hd R RGAC e
2008768 BBERAER 3616 7/0B Y3 TS Ay 4o RO R RIgwbIK St omecsistiCHtiBHS
alkybindastrigbd oni rhesplatis apidasseh iy ddda oo axeaeitaidesiviag drom 1 to
6 canbanatarase; RfdSpeopydic satynated hydrpgarhonctadigalihasiingntionmcatid,
6 cathomQms nRidR afydimsatyatedhivdierpbenadical iavinggfrom 3 to
6 carbcgn ato attac:Qe to a Sf{a'gfht or tgranchedlgsaturaéed_ th){drocalrpon
radiCAT RAVIG oM™ fo 6 RATH0N AtotHS WHETSIH CaLh KATBICASIR HaA e
optidhihysitatratid witrelasednydreinpsdicnkyiasy srbrsnererdtably alkyl
165 a straight or branched saturated hydrocarbon radical having from 1 to 6
cargmwﬂ%mfag s @oalic @@tHEQIEﬂcBMq{Q%VMJ@EHﬁﬁfshﬂW%_U&Weﬁé_&) ifito
carben. ; ein.eac on can-be opti stity |
e o O S BT A SRR sy Gealh
cyclSHEMGARTERRYTC r?fé?é‘lﬁ?é‘%}%%ﬁ%‘é%ﬁ%so rethpPARR e e bnfpceptable salts as
embodiieraddicstiiciers|pribéisitiaer aren daatédridesrepaoridecthsi tzftencigically
1€1_galkyhohickitapeesentsmnstidiifibrosair anchetasatiddidiod hyofeeanboRich the

radicalfiaving Boichda A6 HOMR:5HAD Migéﬁ{fﬁ@%d@ﬁ&ﬁkiﬁ@it

propyl, 2-meth .I-etE))r/IéxlF11 ope %ﬂ hexyl r%grcle tsg tSI| e. r%ﬁ%%%equ E%H%@lé% %];al

Ci_ 8ﬁ%lﬂ IS |_5_%1I.yl WhiC r’ep?ease_nf’s astralg_hEg : ]
hydrséarBéntRaditir Matodl RopetastH i -caASBE BBnTal SyBhsalés fdehaisesalts
mettwithetlyyhipitepsd, gnetwi=ethegbadatthediteetidry thlgraim evdonloohtitigmines
2ﬁpp_l&ﬁatf1i<a§1rgezhﬁaﬂﬁ%egéﬂ%ﬁt@i,qhw;m_ ,H%I%}légifﬁﬁﬁg@%g&[ﬁgﬁiﬂhmilne
aving from 2 arbon ontajn ouble,bon ch as ethenyl,
oo B B ot o
branCheA YIS Ao ST RHIEPHAG RYTROH S 1B & AL M ABME Eontaining a
tripldriseribybueinadristhylapinssdppropy leuipay flupsisiydie, hesgmel awddhiecikd,;
C3_6Goeyalnaliyl tacbeygibisatiraietyyoligaaiborn radicahhavinglfoammnmdtteld 1,3-
253 DR AU ISR SARRR R, OHEIGn 2 SARRM Y EIRRU SYASPERR e
cyclohcx%/l Ir] the fram%Wf)%k of this application, halo is a substituent selected
from'tRE 6?035%? fitiord; ¢hioro, bromo and iodo and haloalkyl is a straight or
branched saturated hydrocarbon radical having from 1 to 6 carbon atoms or a
cyclicsatusatgddiydeatarbase 3ddradicalthavimgcirobe Sty Gtedibontattmrstons
cycligysatstatacimdiacaphonikadingd baying from 3 to 6 carbon atoms
ttached to a straight or branched saturated hydrocarbon radical having from
to 6 carbon atoms; wherein one or more carbon atoms are substituted with

one bRSSFR HSIEN Ao RS2 b AFSFRISRIC A COsIRRGISt BB H ERBRo A fmonium
partigliafasitoreror dnawso vrefdhalsymbetodiigf ferpolyiEba Balkad ablidh f@s
is definedctisnbonacok palihalesisitiagbhomlkylidensxammpeds)atyhivith
et o
T e e b R R

with ﬁ%@@ﬂr&lﬁﬂl}%’eﬁ%w@%ﬂlﬁ&?hﬁ%e’f%‘lkwoﬂﬁé‘}/%biﬂlé@lﬂ%déame or
diffePecttrablyl\ Hicstdpitexestingnembpdicnientroelaie sdec@ed dropoiurnch dfdotineumld; or
(Ia) or (Ib) wherein 5Q represents a radical of formula lor
(CH2hR5(CH2),1R(CH2)gR A3R3a

a
r




(a 1)(a-2)(a-3) p is an integer equal to 1, 2, 3 or 4; is an integer equal to zero,

2, 3 or 4 :124is hydrogen, cyano, formyl, carboxyl, halo, alk
CYOGW %yf Q0c2 _6alkynyl, haloalkyl, hydroxy, alkyloxy, alk{}ﬁﬁ/gpzoowossslz
alkylthioalkyl, -C=N-01211, amino, mona-or di(alkyl)amino, aminoalkyl, mono

or di(al kyl)aminoalkyl, al kylcarbonylaminoalkyl , aminocarbony I , mono or
di(alkyl)aminocarbonyl, arylalkyl, arylcarbonyl, RsaR4aNalkyl, di(aryl)alkyl,
aryl,aPsiikiBiNhgtERR6GRI4i N ccteddo pobddsifit &R Pis bywhwbyenylabegtoxyo maoyilic
aryloxy, WWK@@@J@@E@&@U&%@KM@M@,ﬁ}dst&lhwh}ﬁh MQeN& Blsubstituents, cach

cialkyamine yg)e%%pl& A lafls qﬁé tfﬁseg@% b bie °Pr§feﬁgly,

or N-a |sa aryla aryl-O-a Het, Het-
alkyfh %%%mgﬁ%%m I@amﬁ&ﬂ%o% &fﬁgf%&@evw §3ﬂ Ieg‘ﬂgﬂ groups

Arylatiy alapyhouatky bughyisdlkyilBya ikifluengmathancsidioalitss,; Aetdlkyl, or
Het-ﬁi&yhﬁbaikyhal%é and R Za8¢h-dependdntheds Aydragan:yalaitic has a
alky yle eyt d3et- PhyinNRRG:9 Q@éﬁ@"@@&ﬁ“@l oﬂ%cﬁfé/é @Horo,

-C( gpqnﬁSORrgf an d Rs t%g[ethe W|th tllgef nltr er ¥n toa they
are af{)ac%’e I a Tadical Sel oM e’ ng)euE)uconsttln 55 d|no

pipefRIABIBTHErAdMol RAGAYREHING, of-thdthsApHSIiABoduced using fon exchange
12, 3-dékpdroisoindol1-1-yl, thiazolidin-3-yl, 1,2,3,6-tetrahydropyridyl,
hexahydro-1H-azepinyl, hexahydro-11/-1,4- diazepinyl

hexalpé inéij&“@es ﬂ%d% draﬁgg%gghglqzeﬁks iR lfn r%sywhwh th?
iaza 0|ny pyrroy imidazolig |ny razolidinyl,
2- m?&H‘?BHH f, aif |°r SpARIDEBLEBPE TR dor 0% ??056-
imidEzamp]gyebsusly fomaszatyt- o widiaids. pleidaldteylapl ialdiny |, pyrazinyl and
1&riazinyl, each radical optionally substituted with 1, 2, 3 or 4 substituents,
cacSESHHEOHIRIdANG Sles e fom kb ploalid loigaron.
halo e\{Ial aﬁg X alk lox 1 rtnlnoéh mong- or dlak flamln wl]é
alky 0alk ary f opqu )Wi?ne} See%lpgﬁl ﬁl g?%lﬁﬁo in Iop idnally” ™
substiteHeas ﬁﬁca}wwﬂméogﬁa R%‘as?éé‘é’fﬁ’é}f’%ﬁﬂ? iR ['the
whigbptkible are @ttached formsavtadichd seiepnenidﬁroﬁfdimgr(ilapandr(ﬁmm dfeir
20)’erﬁGHi@aspmﬂﬂil@@uti&ﬂgp@J@eﬁﬁﬁlew{PGQ!U&%s%ﬂBi@@"@l@@Hmﬂfunctional
‘ah%dfio'éo%ﬂ Oloé"sé/ IS tlﬂ}g J[Hegﬁse mé t?ii)% tgtrra 1]11\4~I fqg&g{g chermcal
hexa ydro-1 2ei IS exa iazepin ex ahydro- 1 ,4-ox
azeinyE" U910 CPé‘EPé’Hi}H?é'I%‘EP(ﬂ?ﬁHEﬂWé“;‘/‘iG %lbﬁﬂw @?f%f@ﬂcmﬁaaa}mldmw
pyraisofigingfomimidazolinyl, 2-pyrazolinyl, imidazolyl, pyrazolyl, 15triazolyl,
pyridinyrtxyristaziseh goytiroid o npyraziethard dridzionti waaivhiaciealituents on
299“%”@41&1%‘&?&&@[{{3%@1&‘{1 s"amﬁaécf’faélééi?ﬁ%{yﬁ%’eﬁﬁ&ﬂl%i%“&‘%%s

i Sy S Dl
pyrn&ﬁ%ﬁﬁvmz@wrge&ﬁwwsméﬁt P?T‘i‘sdﬁybllﬁ‘o‘%ﬁl ﬁé}%twwﬁrww Beb: Rapd Z
hydrogevelbkadkyd;to a person skilled in the art.

Stereochemically isomeric forms of the compounds of formula (Ia) and (Ib) are

30  obviously intended to be embraced within the scope of this invention.

Of special interest are those compounds of formula (Ia) or (Ib) which are

stereochemically pure.

Following CAS-nomenclature conventions, when two stereogenic centers of known

35  absolute configuration are present in a molecule, an R or S descriptor is assigned (based
on Cahn-Ingold-Prelog sequence rule) to the lowest-numbered chiral center, the
reference center. The configuration of the second stereogenic center is indicated using



R9is oxo; or R5 and R9 together form the radical -CH=CH-N=; 25R"is
hydrogen or alkyl; arylis a homocycle selected from phenyl, n

acenaph ?1637%? tetrahydronaphthyl, each being optionally subgﬁﬂ%}éWﬁﬁﬁf

or 3 substituents, each substituent belng']illndependently selected from
hydroxy, halo, cyano, nitro, amino, mono- or dialkylamino, alkyl, 30haloalkyl,
alkyloxy, haloalkyloxy, carboxyl, alkyloxycarbonyl, aminocarbonyl,

mor platiny Hoscrmoos-| 8F, dialloyldiisiticatizonitt arylisys bombcyaletbetettedce
fromephienyid PRBItAY AeaBaRRIBN RikctiabydsnanhthhaaaetsBiR@cates
Opt'%Qﬁ‘J%f SR t%‘ﬁ*l ‘th 1F§r%§%m% WOSHE H?[H\%S%Dn%‘é& RSN REDG N the

mdepen ently se ecte xy, alo, cyano, nitro, amino, mono- or

dialKIRRSHD Pai i St éﬁl%ii"l 8 sargMhs RS kb Rireabrskpioer d
5008088286 GSTIER L6 /0E3E 1a21diﬁ” atkyiesdycheonifion e thsdzighestyiriority
morpligdinydntHel e memencai diatkyteamimoaanaetig ststatichaving frcyolist ring
heteﬁgﬁ%%le iseleaigdifrom s ph %OWPI'B%QHM RIRREIIBYn PYE M ined by the
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10mon %’%‘éﬁ gn% %){cg p%lierocycle being optionally substituted with I, 2 or
£
3su esé)tuents %r Ubstituent independently selected from halo, hydroxy,

alkyl or alkyloxy. A second interesting embodiment relates to a compound
of foPvhataa(Seyibic (isyseiveredricl BONrspreswind, thiadiesischibpmdifarrRes
1R3R3dfanB)(a- Bkts 2 isiegetceaual kad (Zin3 0rd peRrbNagstRaz) 10, 265,
SRR R G S S
Ch_f yﬂglo%:és é/—%fé%( ea%?ntilhaél rr(w)/(")é?) gr |rs0 V zsa():n¥hus ~ohcih
amirfeeneEIkAl %wadﬂﬁueeﬂ@dmyaﬁﬁtmw&ﬂyﬂ as (E), this means that the

Cholloyiparindny kutitao@iBikiik carfitho Car iromydr. mono or
gli(CisIkyI)aminocarbonyI arylCi_6alkyl, arylcarbonyl R5aR4aNc 6alkyl,

d( oalkyl R 40N tis h
MR A P ﬁyﬁ*ﬁsxy%?ﬁe% T pUA s l"ﬁaﬁi%?@m in

c. @&R&}tﬁ?&t B biteup! SQW)él?ﬁu?ﬂinW}?Sﬁﬁﬁﬁl&%Y%ﬁP R gptation at that
formdsiabinbesih thols @HEG 5, PORFiGHNLON afdlieykouble bond or they can be a

mixture of E and Z configuration at that double bond. Preferably, the compound of
25  formula (Ia) or (Ib) as defined hereinbefore or hereinafter has a particular configuration
at that double bond (substantially free of the other configuration).
Compounds of formula (Ia) or (Ib) wherein Q is a radical of formula (a-2) or (a-3) also
contain at least one chiral center, i.e. the carbon atom attaching substituent Q to the
quinoline moiety. These compounds can have R configuration at that carbon atom, S
30  configuration at that carbon atom or they can be a mixture of R and S at that carbon
atom. Preferably, the compound of formula (Ia) or (Ib) as defined hereinbefore or
hereinafter has a particular configuration at that carbon atom (substantially free of the

other configuration).

35  The compounds of either formula (Ia) and (Ib) may be synthesized in the form of
mixtures, in particular racemic mixtures, of enantiomers which can be separated from

one another following art-known resolution procedures. The racemic compounds of



WO 2008/068266 -18- R3is Ci_olkyl, aiylCi 6alkyl, aryl-0-C1_6alkyl, aryl,
aryl-aryl, Het, Het-Ci_salkyl, Het-O-Ch6alkyl, R3dis hydrogen, cyano
(1%gég?§§9ﬁsé?f/1C1.6alkyl, 5aryl-Ci_salkyl-0-Cl.6alkyl, aryl, ar%) @7/{’,2&?3{‘?6”“
Het-Ci_salkyl, Het-O-Ch6alkyl, or Het-Cll_QGaIkyI-O-Ci_GaIkyI; R4 and R5each
independently is hydrogen; Ci_salkyl; Ci_oalkyloxyCi_6alkyl; arylCi_6alkyl;
flct-Ci_6alkyl; mono- or diCh6alkylaminoCi_salkyl; bicyclo[2.2. | ]hcptyl; Hot;
aryl;ettheCiorh H}-Ni 2nd K IbD R4ydnd-Ribtogdtings thithdhiespitrdige diatamdmeric
whichitheyareyatiachadviar aitadicaliageste diiamiihe-eseenconsistingaaf
pyn- r iperazi - -thi [Tl
e SR o LRI i and
thiaZORBILBSA, ai?é}g?@t?gﬁlé?ﬁ%%’p% Ay heRARYAPE YS-F2BRThYF, scparating the
hexahyetiomgrciampsditzeompbundxahgdire- fonrakadepimgi(Ib) involves liquid
1,2, 3detiabigteiscndinolifa styticabydiazabisyelgfer2sidkophyn fpytrplinyheric
By e R e
y , thiazolyl, pyridinyl, pyridazi imidi zi iazinyl,
etk i L SR e R
2%&&%@3@%15%% &b s diecrsgiftorErypr ity said compound will
1C 1 6bdkyylntdsonyibhatoconyTit Beatkyds by dreparat@b6dlkyoxysthodineilimono-
or diggifalodaminemprneGrkiBalkyh ppne-saktichaalgaminoCi_salkyl,
Che6alkylthio, Ch6alkylthioCi_6alkyl, aryl, pyridyl, pyrimidinyl, piperidinyl
optionally substituted with Ci_salkyl or 25pyrrolidinyl optionally substituted |
with H e BReRs 95 %ﬁmeﬁ%‘ﬂ?@&ﬂ‘?éro&)??ﬂ‘iﬁ]é ﬂi%&ﬁ EAB 8N CATBREY
are dhtaelseaiforniaofidicanlsdleres dbomerrengrouin conbigting iotpyreokding a
1 pipekdingropip@raziam notpheling). 4rthiomerpietinoef the compounds of formula
ZS'@WQ{&) Eﬁ’gj %98%1&%9&%9 ligt '{E'e?*p)'és&n%rﬁzéﬂﬁt{%?@/ AreRYEidylve embraced by
hexatﬂé/drct)-‘ E -%zlseﬁllnéﬂﬁ%?hexahydro-lH-l,4-d|azep|nyl,
hexahy ro-li,zf-oxazgplnﬁ,‘1,2,3,4- tetrahydroisoquinolin-2-yl, pyrrolinyl,
pyrrolyl, imidazolidinyl, pyrazolidinyl, 2-imidazolinyl, 2-pyrazolinyl, imidazolyl,
pyraZbdyN-triadzolytys yridiayirqeynicazinylymply rimidicat; yrazinmdeahd doiaginyids of
26achyaslicahiopsiomsy IRyBstihar Wik «@idrPhiSpsiivigise 8R@cd to the
35sy stig independently selected from (11.6alky1, haloCl 4alkyl, halo,

WO 200t &;eglggfé% CT/EP2007/063312 -19- arylICi_oalkyl, hydroxy,
Ci_oalkyloxy, amino, mono- or diCislicylamino, Ci_oalkylthio,
Ci_cHiRylenioainGadkybramth @yriend b ppeymbdiegly B tarpl oprrespoRizis
hy dregsi dfaten sGhitdkih ayt atoatphRSis:fydiagancatfgia GatkdhR%is g@xointo
28" RBand RRARGEINGLIPAM e fad ife%!:f%%&l?ﬁally be carried out by reacting
the starting material of formula (Ia) or (Ib) with an appropriate organic or inorganic
peroxide. Appropriate inorganic peroxides comprise, for example, hydrogen peroxide,
alkali metal or earth alkaline metal peroxides, e.g. sodium peroxide, potassium
peroxide; appropriate organic peroxides may comprise peroxy acids such as, for
30 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, ¢.g. ethanol and the like, hydrocarbons, ¢.g. toluene, ketones,
¢.g. 2-butanone, halogenated hydrocarbons, e.g. dichloromethane, and mixtures of such

35  solvents.

In the framework of this application, a compound according to the invention is



R"is hydrogen or Ci_oalkyl; arylis a homocycle selected from phenyl,

naphthyl, acenaphthyl or 10tetrahydronaphthyl, each being optional
%ﬁ?gﬁé&%ﬁﬁﬂw 1,2 or 3 substitucnts, each substituent bemg%] %%8@?&?312

selected from hydroxy, halo, cyano, nltrol%l‘mlno mono- or diCt_salkylamino,

Cl-balkyl, C2_6alkenyl optionally substituted with phenyl, haloCa_6alkyl,

C1_6alkyloxy, haloCi_6alkyloxy, carboxyl, C1_6alkyloxycarbonyl,
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2,3-dihydrobenzo[1,4]dioxinyl or benzo[1,3]clioxolyl; each monocyclic 30and

bicyélieomanevneé perendsiadedhtisnanyiguthstifosd sty onpysisstitssprgund
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C2_bafkghye BGI%QRRBP éﬂegﬂawo%mmu%dzﬂ% dipg to formal a (la) or (Ib), a

Ci_GaiicylaxyGirabaliadsr@ibal kyltHioCoberldy VhyddoxXy®i thatiofl or@sovOR",

aminRsrBd@Nehhdiékiatkyd) anmines aninatctir e M ong @Xample, a compound can be
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%f":ﬁ%l i 'C'T' SR 0 Cha' oyl avle, alk sﬁ Hhak 'T%Q{élg't%ta
Het |aﬁ?< { - pfﬁffgals rogen,
Zémaﬁpﬁyp %1§§;&%R§|‘Vhlch have an accelerator on site fort eir productlon thus limiting
their use. The most widely used of these are '°F, *™Tc, °'Tl and '*’I. The handling of
these radioactive isotopes, their production, isolation and incorporation in a molecule

are known to the skilled person.

In particular, the radioactive atom is selected from the group of hydrogen, carbon,
30  nitrogen, sulfur, oxygen and halogen. Preferably, the radioactive atom is selected from
the group of hydrogen, carbon and halogen.
In particular, the radioactive isotope is selected from the group of °H, ''C, '°F, '*1, '*1
1251 1311 7By, By, ""Br and **Br. Preferably, the radioactive isotope is selected from

the group of °H, ''C and "°F.
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ary1-0-Cialkyl, aryICi_6alky1-0-Cialkyl, aryl, Het, Het-Cialkyl, Het-O-Cialkyl or
HetChalkyl-O-Cialkyl; R4 and R5each independently is hydrogen, Cialkyl
CW%&H?y g@?ﬁﬁ(’alkyl HctCialkyl, mono- or d|(Ch6a1kyI)ammog?ﬂﬁﬁool—é 312
25aryl, or -C(=NH)-NH2, or R4 and R5tddéther with the nitrogen atom to
which they are attached form a radical selected from the group consisting of
pyn-olidino, pipendino, piperazino, morpholino, 4-thiomorpholino,

2,3-diirtydl ipaswindkled tyls tpidlwlicin-Bkyl it 258 Betetoahyadpyriayiated
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selected from C 6alk I 5 o alo l,C

aryltﬁ%dza OI]I aho%sro fksal ura?aél%%aﬁ( Pﬂjkv}l m|r%3rtr?o6no-
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1aryl,opwridylicpyrimidinyl, piperidinyl or pyrrolidinyl optionally substituted with
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plperl ino |pe razino, morpho iomorpholino,
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2,3-& iPie%n%?a%‘i %‘?ﬁoé W%lf% %“Eé%?%ﬂw%‘i‘f%ﬁﬂ’&% radical having

hexdioydroterf s2edoingiome setyel 6o dxampla miidpptiy L, propyl, 2-methyl-ethyl,
1hexghyonohbdiaxdzepiind, 1 p3érrdbiabiabys cdicoeuIkyOiNE -ylkpywiiiay!,
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triazo r|d|nyl rimi razin triazi ea cal
ptlonyq?y su n%%lfufgy eiyﬁlg% E%agn%&éac fl f % tefl 8the
independently selected from Ch6a|ky|, ponhanC|_6aIkyI, 20ha|o,
aryI@mzaH(ﬁhdwdodxyf (it aBplicgtaayCGhlikitiy sy Siaghitkyl baamehed hydn@adion
2GC“(e|rlak@§|ﬂM)ﬁ"ih 1ﬂ EIOIQI D Zalyhiiish Q&m@@wmg b ealkd 1bﬁnd such as ethenyl,
izalkylthi Vi pyridyl or mny ais aryllor. (1S an
hydr%gvn hctfqE If EF,{‘]éﬁavvlv Xor%—lﬁ t; gglﬂlsé rzoﬁgqek s géﬁ&éﬂ‘ﬁﬁ %is o%ed
of RBVHRS %%Wtﬁe%se& C%Wéﬁ%ﬁ%ﬁﬁglmﬁ&al&%? such as
CII_§§1K9!Y1{:II§FIIS’@Yh dniveyklecsbiadtddiyom pachylivaphteykledsnap atewdlior
30tetrayadomnapbthyoreadiciigingepiionaly subsbdutedmytnd i2 @hdic to cyclo-
25ubshiieNts, ARk UBRIEHENT PeiRg dependently selected from hydroxy,

halo, cyano, nitro, amino, mono- or di(Cizalkyl)amino,
polyhaloCi_salkyl, Chsalkyloxy, haloCislkyloxy, carboxyl, Cholkyloxycarbonyl,
aminB & BEmAVRTkRHBIFAANSE BRI 3BT BankyparAH Soamsbhgroup o

fluoro, chloro, bromo and iodo and haloalkyl is a straight or branched saturated

hydrocarbon radical having from 1 to 6 carbon atoms or a cyclic saturated hydrocarbon
30  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
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; in particular chloro or bromo. Preferably, haloalkyl is polyhaloC, salkyl which
35  1is defined as mono- or polyhalosubstituted C;salkyl, for example, methyl with one or
more fluoro atoms, for example, difluoromethyl or trifluoromethyl, 1,1-difluoro-ethyl
and the like. In case more than one halo atom is attached to an alkyl or C; salkyl group



aryl'is a homocycle selected from phenyl, naphthyl, acenaphthyl or
tetra%drona%%lthyl each being optionally substituted with 1, 2 or 3 W
CT/EP2007/063312 -22- substituents, each suBSE‘cE‘é%’?PH%ﬁ??dZ
independently selected from hydroxy, halo cyano, nitro, amino, mono- or
di(Chaalkyl)amino, Ch6alkyl, polyhaloCi_salkyl, Cholkyloxy, CL6alkylthio,
haloCh6alkyloxy, carboxyl, Ch6alkyloxycarbonyl, aminocarbonyl,
S5movpthadithd defeti oo mud e loatksl (@ obdikipharalkpic driyomyly bietis same or
mongigpslig: heterocycle selected from N-phenoxypiperidinyl, piperidinyl,
pyrrolyl, pyrazolyl, imidazolyl, furanyl, thienyl, oxazolyl, isoxazolyl, thiazolyl,
isothjazolyl, pyridinyl, pyrimidinyl, pyrazinyl or pyridazinyl; or a bicyclic
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benzoxaZdighosmsigonrdicelyif Bempdthiazolyl, benzisothiazolyl, benzofuranyl,

benzothieny, 2,3- dlhydrobF%nzo[l 4]dioxthyl or benzo[1,3]dioxol R4
monocycli cllcml’etgrocvcle bei onalmgpstlmte i r),3\li 5
substituents, gach SUBLtitdent mdepe e tjy séféeted from halo,' 1 hydroxf/,q
Ci_oalkyl or Ci_oalkyloxy. A fourth mterestlng embodiment relates torée

compound akformula (Ia) or (Ib) or any subgroup thereof as mentfohed
hereinbefore.asirigiastingembodigent wherein R1 is hydrogen, cyano,

halo, alky|, haloalk X Ikyloxyalkyl,
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151Ikylcarbﬁﬁylamlnoaﬂgdrcwemnﬂkaldmnytyhmmbm difddécyy)aneinagarbonyl,
R5aR4aNalkyl, R5aiRAN 13 R AR 166 BoneyeN INGFBatiR&I PG dino or a
C2_6alkenyl, C2_6alkynyl, -C=N- O aeNalkyl, R5dR4aN _, R5a R4aN _
30C(=0)-; even further in particular i/p\ﬂenyl or -C= N OR11. Aflfth
interesting embodlmgnt re}aftes t? ac elrglfo I abog (dkﬁzl ?ﬂﬁkyl

subgroup thereof as men?longglherelnbefore as In erestlngzembo

wherein Ris equal %a%yw%ﬁo@s}d%@%épﬂﬁﬁéﬁéébﬂ%mh Lpg Het-
hydrogen, alkyloxy or alkylthio, in particular hydrogen, gmx
Cholkylthio. More i I’iif:elfﬂél’ ?ﬁeg: ﬁll@(l&ﬁg | preferabl _ey%bemlA

seventh interesting bodlmen elates to'a compound of formula or (Ib)
28r any 5d8bgroup t’ﬁé‘?’ PerlrRLRo A nvd Al arg- %%Hi%‘régﬂnbﬁ( -O-alkyl,
embodiment whereiryIRHgs. diieialap iy D-abyy L orritst- dk petiellieds Ci_6alkyl,
ary|Ci_6atkyharyl, @ciradomacirpaigdises: hica &Mhym@@n@llyagum@mted
phenyl, optionally sybstityied fapisthwhiandGl.Gailty! waey 1?[1 BrYICENATSRIE;

optionally substituted phenyl or optionally substituted naphthyl, or Het even
more in payticular & _olkyl, phenyl, naphthyl, 10arylCislityl wherein ar I
25epresents BRGRYI BERRBHM( BF WiRassh PrateraiNchE ae Bibad ferm a
particular methyl; phéiayl sclaghdhybnp Heryrd @) gﬁaﬁk}nlngmlﬁ@phdhlydlﬁxhﬁﬁqﬂeyidino,
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phenyICi Balkyl. 194yn.gialih Iierasting ambariment relales| %ze 149
enti e gs
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interesting embodiMEAAFRsER R ﬁ%ﬁi}alrol&éﬁ 3afgnlo CHERIMYANIE TRy,
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particular phenylCipatieyyl, imidazolidinyl, pyrazolidinyl, 2-imidazolinyl, 2-pyrazolinyl,




20A ninth interesting embodiment relates to a compound of formula (la) or
(IS)P% or an subgroup thereof as mentioned hereinbefore as interestin

8(?(9? HeWherein g is equal to 1,2 or 3. More preferably, 5?&6&17{8613%
tenth interesting embodiment relates to a EOmpound of formula (la) or (Ib) or
any 25 subgroup thereof as mentioned hereinbefore as interesting
embodiment wherein R4 and R5 each independently represent hydrogen or
Che6alkyl, in particulard@iedikypy raarylinrpactizl eyrhieshyb oidathyy ] Rryefendblyl,
R4 and Rs arc methyh A elgyanthiintesastingienbadinaptelaestow 1, 2, 3
compound of form%@(ﬁ%&{t&@% QL34 Mﬁﬂ?&%ﬁ%@ﬁ%ﬁﬁg%é& 9‘1’%@&91
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nitrogen atom to wh?&?%‘ﬂw yArd SRS AT e Ay s Bt diatno.
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each of said rings pptiandity!spipstidiied wvishristiahoyloprionelin pdsticutar with
piperidino, plperazmgkworphollno each of said rings optionally substituted
with 35 uaaa k.even mor ar cular er idino erazing 0 ti pa
substltuted wit E n}TeroVrvgr}]lgP e E‘ " a?%l 31 ﬁlpttﬁoaeatﬁear With Cf it
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compound of formul n p.ther
hereinbefore as mtél?)es o &3} r%eé}é ertgﬁwffggl |§§56aﬁu elFBPgonally
substituted with hawleyaﬁdlw@waalkm %Wlﬁafﬁ&ﬂm%ﬁismﬁﬂaﬁaﬂlwhlo
substituted with haidkyl#ithikeeathl.interddtimgpembdidihent relates to a
s2gompoungéof formtlgau(}l,a)ooq{yp) or any subgroup thereof as mentioned
hereinbefpre as mtcgrﬁs& qtg %’ rﬂ(ep whgr(ﬂntR 15is hydrogen. A
fourteenth interestin merit re ategyto a compound of formula (la) or
(Ib) or an§ subgrou‘ﬁ Pi £ #iettioned hereinbefore as interesting
embodimBnt whereiptioe @ompound is a compound of formula (Tit). 20 A
fifteenth iRtereskihgembadinentseidtes t@a-eompeynd of formula (1a) or (Ib)
29I any supgroup ther, @g%mrmned hereinbefore as interesting
embodlmenf wherein the co Ef t s,a comp ound of f% ula (Ib?lt%nfj
wherein RSis hydr1c§gaen0 BRPRY 1€ 6x0. %ﬂ% Pé’ehlfﬁpl gredtngtembodiment
relates to a compotfHatorrerantiiyieoreh ?%?%?@W@bb@mﬂlfﬁ%?@&? ke or3
mentioned hereinbsfovetas is) terdstingt enebodiime ntdafredeirthelecomtpdomd is

a compound of formyda§Mais) wmﬁrov\mﬂﬁinﬁﬁdscﬁlhuhkm%@r%ﬁﬁwble
36:| 6alkyl, e.g. metplg/bd}l(s)yg\rs{%\,/lgnteg&t& reasglr%lg% reyof%ﬂ(nlqentcgr ate§ to a

compound of formu any subigro as’mentione

hereinbefore as int&PERE A W@ﬂ?%ﬁ@?é’iﬁ‘@ igrsialigrlamiserarhend:
(a-1) or (ar2l). An eighienehyidterdeting fonboinvemeih tido aspephthpfor
formula (la) or (Ib) f-amydbsphgsouadhecaef gsioneniicnaditeeinibeioreoas

interesting embOd'Eﬂﬁmﬁﬁ‘éﬂ% eé&ﬁ@d‘b%&%ﬁ%@bﬁ%ﬁ@é}a@ﬁ&énﬂl%&&f@&%@@y
3ghenyl each optlo%sg ituted with one or

008/068266PCT/ S N o el Lvrsi o,
for example chloroh#gakss!. aflylasy.ekaripie Rty eralkdiayfor example
methyloxy. A nineteenth interesting embodiment relates to a compound of
formula (la) or (Ib) or 5any subgroup thereof as mentioned hereinbefore as
interesting embodiment wherein Ri is placed in position 6 of the quino line
ring.



In the framework of this application, the quinoline ring of the compounds of
formula (I%% or (Ib) is numbered as follows : 54 81 10 A twentieth mterestln
eMBAAHEREIE the use of a compound of formula (1a) or (Ib) oPr Pgﬁﬁ
thereof as mentioned hcreinbefore as mté?estmg embodiment for the
manufacture of a medicament for the treatment of a bacterial infection with a
gram-positive and/or a gram-negative bacterium, preferably a bacterial
infection with a graatky kiyosibwey bhactexaahohytveatyoistyhtHee stimgpno- or
embodiment is the&&gﬂgﬁlm@md of formula (la) or (Ib) or any subgroup
therecf ag mentiongd M EIRE(OrE A8 IR esng SARPAINIENL 0D gy
act ion

manufacture of a medlcame t ort treatment

wherein the 20comPBGHHSt RN A6 ) Rideg pésfe@tlst IR QeRbt-
at least one bacterimatalﬁath@awlalgq@mzwyme@aﬂmmimtepmryl or
IC90 < 101.11/ml; pysidasnetesablyiaytGObeteh ilimskl¢he dLEH0 yatatibeing
determined as des&ﬁ'ﬁﬂ%ﬁaﬁﬂ?'ﬂﬁﬁféf be‘ﬁ‘zﬂ’l\{ﬁﬁ% 0&@90% t'Iggi;tzlsoxazoly

embodiment relateg (gg or a ﬁ)subgl[[1 thereof
hlaz enzi o 1azo enz }I
as mentioned herelibelore as Interést e ere noneo more,

preferably all, of thé 3&%@%Ht@ﬁ§”&ﬁbﬁ?r IF?P@HyH%@ﬁylha%h aryl,
1#et, alkyl or alkyloxygripcpeitieuthbibydrogetarduaids bailg bieto@ihgtilkbstowted with
Chsalkyloxy; more inoRartigliatitialds, RieFes@htiiamRiepenf4tls SRS

alkyloxy or alkylthi agticular hyd oeholltyloxy or 30C1_6alkylthio;
more in particular %I oa%ﬁyﬁm& g?efe %% e/thyloxy, R3 is alkyl, arylalkyl,

aryl, or Het; in particular Ci_6alkyl, ary1C1_6alkyl, aryl, or Het; more in
partiduieaod] intsikyiing grelradimantrriatsg tphepyphavagiedigropla (Ia) or (Ib) wherein
1phenylpksGabiylaRéabitiidenara Choalkyl; in particular methyl; or R4 and fe
togethes with the nltrogen atom to wirich they are attached forgt a radical .
selecteld from the grgdp consisting df W N NCT
20087 66 CH/EPR’107/06331% 26 piperisino Rfi)lpera2|% orpligido, R
imidazoly®’triazolyl, hexahydro-1H-1,4rdiazepinyl or
2,5- dla@lp)lcyclo[Z 2.1]heptyl, each of §a|d rings optionally subegtg,lted with
Ci_oalkyl or arylCi_olkyl; more in partlcular piperidino, piperazino optionally
subdtituted with Hfoatﬁﬁlbtﬁﬁ?f $98519dro-1 ¥ 4-diazepiny! optionally
substituted with SCin Gaikap; muz@om;ib»éyélglez 1]heptyl, optionally
subgtituted with apiiGir@atkydyindgastiayasaRb:anchiRb, &n%aﬁliypalkyalkenyl
Hpreferably methybﬁ@g&hw&gp}awl%ﬁwggglté eQi gaéq SONARRST
Y) Wi

Ci_oalkyloxy; in parti stitute

hydrogen; 10q is %lilpot&enxg,l%tlg rr]adlcal of form urlea??g-o?)%‘?g a1f<S Erg

in particular (a-1) %ﬁ“(fa)@) 6?i¥éfemofrﬂ&%ﬁ%h¥%@r%§eﬁ%ula (Ia) and

(Ib) or any subgrdupdhelteobas hbmelticxiky herginbefonglasemiesesting

embodiment, the dgm aaliyhmeRiassns Glyaalkvigmare pretarably @ikatky |,
,nd the term halogjy represents PAVIRIOREAAYk R “N-C(-O)-,or Het

R’ 1s hydrogen, C;salkyloxy, aryl, aryloxy, hydroxy, mercapto,
CisalkyloxyCisalkyloxy, C;salkylthio, mono or di(C;_salkyl)amino,

*Nﬁ
pyrrolidino or a radical of formula K/Y wherein Y is CHy, O, S,
NH or N-C;alkyl ;



Most preferred compounds of formula (Ia) or (Ib) are compounds selected
fromBr101NOCH;IN,CH,0ICH;0Br .-NCI1001IS ICH3 lllI N, -
CHO2005{068268 11 = 3 cH  CH3 I- PCT/EP2007/063312
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R*and R’

R*and R’

R* and R*®

-18-

18 Cyealkyl, arylC; galkyl, aryl-O-C, salkyl, aryl-C,salkyl-O-C; salkyl,
aryl, aryl-aryl, Het, Het-C; salkyl, Het-O-C, salkyl,

{OX
Het-C, salkyl-O-C, ¢alkyl or % phenyl :

is hydrogen, cyano, Cisalkyl, arylC, salkyl, aryl-O-C;alkyl,
aryl-Csalkyl-O-Cisalkyl, aryl, aryl-aryl, Het, Het-C; ¢alkyl,
Het-O-Cysalkyl, or Het-Cysalkyl-O-C, salkyl;

cach independently is hydrogen; C;salkyl; C; ealkyloxyC; ealkyl;
arylCy_salkyl; Het-C;_salkyl; mono- or diC;salkylaminoC salkyl;
bicyclo[2.2.1]heptyl; Het; aryl; or -C(=NH)-NH;; or

together with the nitrogen atom to which they are attached form a
radical selected from the group consisting of pyrrolidino, piperidino,
piperazino, morpholino, 4-thiomorpholino, 1,1-dioxide-thiomorpholinyl,
azetidinyl, 2,3-dihydroisoindol-1-yl, thiazolidin-3-yl, 1,2,3,6-
tetrahydropyridyl, hexahydro-1H-azepinyl, hexahydro-1H-1,4-
diazepinyl, hexahydro-1,4-oxazepinyl, 1,2,3,4-tetrahydroisoquinolin-2-
yl, 2,5-diazabicyclo[2.2.1]heptyl, pyrrolinyl, pyrrolyl, imidazolidinyl,
pyrazolidinyl, 2-imidazolinyl, 2-pyrazolinyl, imidazolyl, pyrazolyl,
triazolyl, pyridinyl, pyridazinyl, pyrimidinyl, pyrazinyl and triazinyl,
cach radical optionally substituted with 1, 2, 3 or 4 substituents, ecach
substituent independently selected from alkyl, haloC,salkyl,
Cisalkylcarbonyl, halo, arylC;salkyl, hydroxy, C;_salkyloxy, amino,
mono- or diC; ealkylamino, aminoC; salkyl, mono- or

diC; salkylaminoC,salkyl, C;salkylthio, C;salkylthioC,; salkyl, aryl,
pyridyl, pyrimidinyl, piperidinyl optionally substituted with C;_salkyl or
pyrrolidinyl optionally substituted with arylC, salkyl;

together with the nitrogen atom to which they are attached form a
radical selected from the group consisting of pyrrolidino, piperidino,
piperazino, morpholino, 4-thiomorpholino, 2,3-dihydroisoindol-1-yl,
thiazolidin-3-yl, 1,2,3,6-tetrahydropyridyl, hexahydro-1H-azepinyl,
hexahydro-1H-1,4-diazepinyl, hexahydro-1,4-oxazepinyl, 1,2,3,4-
tetrahydroisoquinolin-2-yl, pyrrolinyl, pyrrolyl, imidazolidinyl,
pyrazolidinyl, 2-imidazolinyl, 2-pyrazolinyl, imidazolyl, pyrazolyl,
triazolyl, pyridinyl, pyridazinyl, pyrimidinyl, pyrazinyl and triazinyl,
each radical optionally substituted with 1, 2, 3 or 4 substituents, cach
substituent independently selected from C;alkyl, haloC,salkyl, halo,



NI CH3 Hr* 110...-0 1 CH1 CH3 CH3 I NIN C:H3 20a pharmaceutically
acceptable salt thereof or a N-oxide form thereof or a solvate thereof The
inVEHAI8H 48 urther relates to a compound of formula WO PCT/EP2007/063312
2008/068266PCT/EP2007/063312 -27- '1?111a) a pharmaceutically
acceptable salt thereof or a N-oxide form thereof or a solvate thereof 5 The
invention also relates to a compound of formula R7R6 (CH2)g R3 1 8R9
(111b) a pharmaeeuficaihnd copptatyleCsall thloreo i Nroxed efdifh_thlkpéafino,
or a solvate theraofyalkylthio, C;.salkylthioC;_salkyl, aryl, pyridyl or pyrimidinyl;
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R’ is aryl' or Het;

R’ is hydrogen, halo, C;alkyl, aryl or Het;

R® 1s hydrogen or C;alkyl;

R’ 1S 0X0; or

R® and R’ together form the radical -CH=CH-N=;

R is hydrogen or C;alkyl;

aryl is a homocycle selected from phenyl, naphthyl, acenaphthyl or

tetrahydronaphthyl, each being optionally substituted with 1, 2 or 3
substituents, each substituent being independently selected from
hydroxy, halo, cyano, nitro, amino, mono- or diC; salkylamino,
Cisalkyl, C,¢alkenyl optionally substituted with phenyl, haloC, salkyl,
Cisalkyloxy, haloC, salkyloxy, carboxyl, C; salkyloxycarbonyl,
aminocarbonyl, morpholinyl or mono- or diC;_salkylaminocarbonyl;

aryl' is a homocycle selected from phenyl, naphthyl, acenaphthyl or
tetrahydronaphthyl, each being optionally substituted with 1, 2 or 3
substituents, each substituent being independently selected from
hydroxy, halo, cyano, nitro, amino, mono- or diC; salkylamino,
Cisalkyl, haloC;salkyl, C;salkyloxy, C;ealkylthio, haloC;salkyloxy,
carboxyl, Cisalkyloxycarbonyl, aminocarbonyl, morpholinyl, Het or
mono- or diC,alkylaminocarbonyl;

Het is a monocyclic heterocycle selected from N-phenoxypiperidinyl,
piperidinyl, pyrrolyl, pyrazolyl, imidazolyl, furanyl, thienyl, oxazolyl,
isoxazolyl, thiazolyl, isothiazolyl, pyridinyl, pyrimidinyl, pyrazinyl or
pyridazinyl; or a bicyclic heterocycle selected from quinolinyl,
quinoxalinyl, indolyl, benzimidazolyl, benzoxazolyl, benzisoxazolyl,
benzothiazolyl, benzisothiazolyl, benzofuranyl, benzothienyl,
2,3-dihydrobenzo[ 1,4]dioxinyl or benzo[1,3]dioxolyl; each monocyclic
and bicyclic heterocycle being optionally substituted with 1, 2 or 3
substituents, each substituent independently selected from halo,
hydroxy, C;salkyl or Ciealkyloxy.

A third interesting embodiment relates to a compound of formula (Ia) or (Ib) wherein



10PHARMACOLOGY The compounds according to the invention have
surprisin ly been shown to be suitable for the treatment of a bacterial
%ﬁg% gﬁ%llng a mycobacterial infection, particularly thosd GISEERY063312
caused by pathogenic mycobacteria sucﬁ%s Mycobacterium tuberculosis
(including the latent and drug resistant form thereof), Al. bovis"11. aviutn,
15M. leprae and Al. marinum. The present invention thus also relates to
comfoupscofsforadidal (l&foom(il) as defined hereinabove, the
pharma&eutically acc égtable salts thfiareof or the N- OXIde forms thereof or the4
solv gof, fonygSe asoa me partlcmé’r forouse: dlCII’]B\JfOF
the tre t ent Sfebackerial mfect i cIudlﬁb'Zéu micobacterial ifjfectiSH?'20 R
Further, fRe present invention also reldtes to the use of a compoyyd of
formula{lg) or (Ib), the pharmaceutigally acceptable salts thereof or the

W-oxide forms th reof or the llv tes t §2f as well as any of the
phalpmaceutlcal cgmlbéls?r tcé)?quSt aerf%éof agf (§ scribed hereinafter for the

manifacture of a BT FUFE frelatie it 8F a bacterial 25infection
fclufing a mycobdutdiarmfeetionomyg, 20081068286 L CTIERIO07/08B312

-28- which Comp@%slﬁﬁmllrﬂslghmwpsﬁﬂl@l?aﬁeﬂ&@,m%ﬂpﬁu'ﬁi?ﬁﬂyé@ﬁ@m‘i@
amount of a comgoqﬁ Eargwl%qeé gg{&m%ﬁ@lmﬁw tglf{lg,?

invention. In addlt %Q% raglcl:ltllwt %[aln C cteria theinc%n a?lyrfds "
according to the Sinvention’are eﬂ’so active a%e:?ws 0 IlSac]fIérlg ﬂ< eral
a

bacterial pathogetistitfayBlybragineaadit @*X}?P@%ﬁ GQ@PCI <
1gram-negative p&ﬂnoge%oﬂgﬂtlmMMﬁQM)mmmmmwagmmam,
gram-positive ang:gramdggaiive' pathoaeps &l8-asnerally regardetas.,
having a broad S%@&i{ﬁh}m f 6it'v't3HThe compounds of the present invention
are regarded as active against gram-positive and/or gram-negative bacterial
10pd&thogens, in FHRIAETaGamiD i ads AV ba e paiiEgRIs. In
particular, the présenatkstmpounds are detivdkalibinsnandenstiGnealkyl)amino,
gram-positive bacterium, preferably against sev m-positive bacteria,
more preferably against onc or more gram- posmve%tm eria and/or one or

1nore gram- negawﬁ&ﬁﬁﬁ@r!ﬁ a%adiba presentigomp ds Raveikacte ieidlahos,
bactenostatic actjyjty, I@(%m IJE 1of gram- posmve and gram-negative aerobic

and apaerobic bacteria incl de S’ aphylococci, for ple S. us;
Entévococci, for é%gﬁfﬂléyllf éé@cgﬁiqg%lt’r 6&;{&5’&[ a%'?
pneutnoniae, S. mul§msalg'1®t§gehl§y8%illlﬂ‘@r Hﬁh&afé@@%ﬁh@mﬁﬂﬁl&f
Listeria, for example Listeria thonocytogen a lus, for example H.
influenza; Moraxella f%aggyia\mple Al catarr% , Pseudoggnas, for example

Pseutlomonas ae[ilﬁg;ﬁ QCE%]FPé}rl%la for example E. call.
2Gram>positive pathgsspgstoryerarfiple Bthshyletedkykntelocodkyand

Streptococci are paitiowlaghiimpasiantbiecrose,Qhlite, denciopmRoihfalkyl,
resistant strains WRich.gfe, pogzﬁg{&g%g Teeed and difficult to eradlcate
fromRm %@mple a onslgltal “éf S 1r‘[oggnnceceéf, b!IS ed Eﬁ)x shl?f such

strains Arc methicitfin Fesis cus'
resistant coagula%léflﬁfeg’%ﬂwle Iéf‘é%h@?l bABPIIR 66’&‘%?&@#@5&5‘%&% Het,

2Streptococcus prneyinimnia@éait)MNbktipke resistant Enterococcus faecium.
30The MOUnd§g@f1¥$ﬁ~m¢§ﬁ'}h{fb\g@ﬂﬁ%ﬁ@@z%ﬁ%é&%&‘@%@&@@ﬁIrm a
resistant bacterial %tral Ctg’({wgoggrﬂggyou%c 11; stﬂ gy ét ent| rgmo

especially active agalnst treptococcu utnonla ccus
aureus, includingBEi&EI% @&Bhe)weoééﬁ@%mh&l@%érﬁ%wﬂm sty
methicillin resistaiagedidyforbdcus. tuvaky@org My, Werhydro-1H-azepinyl,
3@008/068266P C hixzmRQey/0833L dia2Sinkheiefatigdihe, presespimnenti@yalso
relates 1o the useaf fypRRAUANALINMAIA (Bl brshe RhamBreRlRlY
acceptable salts thereof or the N-oxidé forms thereof or the solvates thereof,
as well as any of the pharmaceutical compositions thereof as described
hereinafter for the manufacture of a medicament for the treatment of a
bacterial 5infection including an infection caused by Staphylococci and/or
Streptococci. Accordingly, in another aspect, the invention provides a method



suffering from, or at risk of, a bacterial infection, including an infection caused
X{%Sta&{) }éococm and/or Streptococci, which comprises administering to the
L 6éfl%rapeutlcally effective amount of a compound of CT/EPZ007/063312
pharmaceutlcal composition according to’the invention. Without being bound
to any theory, it is taught that the activity of the present compounds lies in
inhibition of the FIFO ATP synthase, in particular the inhibition of 15 the FO
complex of the F[ﬁ@oﬁyTHmyiatloadmympyeamlphn&tlﬂanﬁldezmmﬂuibpwazohnyl
subunit ¢ of the FliaQsRIEYRABRIFHRRAT R waydass: rl@ 209 19killine of

the bacteria by dgolesian af de.CellIALATESYEIR ALINE BARIEIRY AT, o

in particular, the mpo of the’gresent invention ar active on those
bacteria of whichij& VBT SRS S B S P  RB riFl gL e Ay -
8ynthase. 20 Baarelyhkipfectiting @m@ﬂf}fﬁasb@@’tréd@dl@wllwédmﬂoxy,
compounds includesdiyRxgnthlesledokal navausmsystandisfestions, external
ear infections, mf&:&@?m{)g;&{gqulgdﬁ@&hw@ gﬁ@q:(l,g;@t%g% fpedia,
infections of the c&anﬁ% ﬂh éLE e inf: CthﬁS infectigns .of the. ral caV|ty,
such as infections GftHe gu ’sagndpﬁ{u (o} %1 mrybéjrl grﬁlra ory tract
infections, lower %P&t&ﬁl%&@f‘m&iﬁh@t@%m SnysiHfebtions,
1gastRoi‘rmisRﬁaal infectiensyityhaedodggicebmfectibios, tsepiicentiahdicierand

joint infections, sl_ﬁ&@@ﬂd&&&&tﬁuﬁwﬁ@ inbaptionsishacteighendacadiisidino,
burns, antibacteri BQJ OZB{D/'%X&J 1%%@19{1%% ﬁWﬂE@Q‘%QﬁLﬁ&P&%&ML%‘ﬁ

immunosuppressed patierits atients receiving can
chemotherapy, théarﬁ‘?ﬂfhf?é?n@bI&ﬁt p% Rty dspryideh dvehydey Havesierbre
or hereinafter, thacxabydomifdurddiezanitndahex ackeribf nfeetionit i5 hiednt
1that the Compouﬁéﬁa@@&rbﬁ@c&i@ﬂbiﬁf@gﬁp@Mﬂl@l@@frm[&ﬁaﬁ&ﬁ@hﬁtfains
35The invention 559 1865, . ARRTRRSIon, CATIRHFI NG, Qﬂﬁ?; ially
tlcaII ect

acceptable carrlerr 1%90 s ac lve mgre alz%lilt atr}% ﬁlp ST maZin
amount of a compoun Bgorénﬁ e mY/eHYr ndls accoralh

to the invention n%%lltﬁédlv?/@@ml’b@@%mﬁ@r@é@éﬁ% QSIBB@“S each
formulated into vauistisuphtamirpeeditichl folmrtsddroadhinibiyatiohypaiasebyAs

»@ppropriate compﬁﬁ';tigmcth@nﬁymﬁyd@&&it@%@l'kﬁ@gw@?iéﬂ%ﬂ&%uﬁﬂkyla amino,
employed for systemically: Q%Ytgnnglgreg&l elgéllggﬂ%owc ?
nt

pharmaceutical composmo Xl inverition, an eftective a

particular compo Grhg? mﬁlﬁlﬁ)‘ﬂ Flﬂﬁyéﬁﬁlowggﬁ %PPﬁméféth’é’ active mgredlent

is cdibined in intirarte eidmsixture with a pharmaceutically acceptable carrier,

whick’ carrier maystaj@amidasadetylpfifamsoapending on the form of
pprepgration desirgd, faf %glqup@trqggn These pharmaceutical compositions

are dgsirable in unltary josage form suitable, in particular, for administration

orally or by Qaren%eraq |nject|on For example, in preparing the 10

comBodidRs in ¢PardesiyE fherrdigh oF e Hslal pharmaceutical media
mayRié employed sydtogs doCexakyple, water, glycols, oils, alcohols and the

like H?;Ihe case Ofﬁﬁbm%ﬁf%@@%%ﬁsnﬁﬁm%%@ﬁﬁp%mQﬁ,
3E|IXH‘S emuIS|ons s Iut op% regchl rrle I8 SHR Sﬁ\gsgatrc(pwst sugars;
é e

aolin, diluents, |UEE)I‘IC nts |S|ne ting agents an the é In the

case of powders, Sbhfgutfél&ﬁlaég 5‘#&%&9@ elT%E’é’EB%%WH%‘ﬁ%QS@WW
administration, talbiétexanbitapseesméjoresene thernost gilvanlsgbouseral

dosage unit forms jpakicholastosolid pha0nAteusical eas GersliayR 0 \Gausky 1,

employed. For parenigial camBaRiaRnie 6oy NG CoBMRLISe
gtenle water, at Ie h‘?ﬁg ?fart tlﬂt h other’ingredients; for example, to

a|d solupility, may e i6r10 Rj&ctable solutions, for example, may be

prepiivéd in 20wﬁﬁ:ﬁhﬁ@qsaﬁ@$%ﬁﬁérﬁ@é%1§mé gt WRiCpBEES Ution or
a mixture of salinetaahgdtnepstrgotutinhelnjegtabhiellyuspetritsiodsvitial, also3be
prepared in which case appropriate liquid carriers, suspending agents and
the like may be employed. Also included are solid form preparations which
are intended to be converted, shortly before use, to liquid form preparations.
25 Depending on the mode of administration, the pharmaceutical composition
will preferably comprise from 0.05 to 99 % by weight, more preferably from



-31- It is especially advantageous to formulate the aforementioned
pharmaceutical compositions in unit dosage form for case of administration
am)LﬁQ%??ﬁﬁ@f of dosage. Unit dosage form as used herein ref&g2007/063312
physically discrete units suitable as unitaﬁ?‘dosages, each unit containing a
predetermined quantity of active ingredient calculated 5to produce the
desired therapeutic effect in association with the required pharmaceutical
carrier. Examplesufsstchtsirnitdiosage forhtsiagartddietdcfitiglsding s tored or
coated tablets), CRRBEGShSs ROV HRFDARKEES WAL & BUPRARIDRSNO,
injectable soIutlon_gq%;gSé)?qﬁA%@_ga@gyw 1I|6I§1 %@,S@grﬁgﬁ{ﬁg,multlples

thereof The daily dosa e compound according to the Invention will, of
course, vary with"BGhe E3Itoo SR EMb oy oS YrEBRISE ARRRGERAtYn,

the treatment deshehehtth&lehgeolvaetarialidisedselindicatedordwever, in
genefad, satisfactiary iesoligciishberobiainededtbe frdhercphrpoupibatamrding

to the invention is, AdMIRISISTAchAN 2JRk% IPSABRAYICKESRAING: T A8 1H

in the range from. 10 to r&}%%koq Q a/twel(%hf. 15%|veln the Ta ttTat the. |
compounds of fo%?ﬁﬁ 505%) or oﬁ'mﬁ?a }%3 are %Y:Iillvlélya’g%ﬁﬁg}l 13 e??érlazmy of
infections, the préZEftEBHpBERIS RSy siereorrBirrder R A Sther Btliacterial
lagents in order toyeffeciluvely tdopabbadtedatahfe tbomscazo lheneforaathiyl,
g (r)esent (ijr?Venti0%@J}%@tﬁ@i_ﬁ'&%ﬂ,t@eﬁz%%%ﬁﬁ%ﬁ?ﬁe%&ﬁ)r&l‘jgmﬁmh@qn};l,
according to t n an ne gr tibacteri NLSy:
The present inve%?gzri\l{_ ﬁaylfs}%g?g?g?@(ﬁhg%é%l B)?r:ge[%%g\s a (_pé&?}gr’nt%gﬁﬁﬁgl %Cy%hc
according to the fRENESH IR SItP o e BtE SERBREELP dgerts’ for
use as a medicineit38Phetprask sebaventondedensbe sclectbé frpse bile,
1sombination or phadragatiicataangositigias defined directly above for the
treatment of a bacterial infection. A pharmaceutical composition comprising a
pharmaceutically acceptable carrier and, as active ingredient,
e S e e
invePREFOHNAYISP bHenHIGRS BERERRHAMSActETRIP e RERIENSH CHP iR Bd 1
by thgdesentyime htibn alkhik vetigih Faticiok @) ithdosomiioutht adkpkding kel
2the inventipRIRACa(Hl I Qe BRI AGISIY-AGL I DahER IV eNEABgen, halo,
compiniafion may e Asiermingebay (15 RgLEn 58Kladdn (et 3 fati
and the exact psage an frequenc of administration de ndfs on the "
particEP ¢ SthBolFECERLD O 't RO T i Y (e BEBY arftbdct&ial
agentishuseehake patkipbiarivormtivers bengereatedi(she Beavagliot.the WO
20081Rp8266MTahmbARAT MpdsdZbaidi, cancitieribaingireatedite/age,
2weight gendst, ek toeaf Roinistipigm-and gsneral Rhysicat caneition afy
the %artl%ﬂarlpiaél%mo g mode of admlnés I’&tl n as well as other medication
the intiffiatial may be taking,'a% I8 WeIPkRoWH 16 tHoSe" skilféd th the"&rt”
FurtABpthshaninabyi ahpdrabame anmoanie H amnasiseritin 8P R Ibwered or 5
incretieég tepaoding oy, IRERENpOGROT RN datBE SuBjedh ardéomore in
dep%ﬁﬁi&ﬂ&@mﬂ&@k@ﬂgﬂl&ﬁ%&mﬂ 13?%”@1@@11@@}11@1@@1@99@4133\?
e ipstanpt.invention. A particular weight ratio for 1 resent compound o
3ygrm%%%(ﬁé’)egre ?légglﬁ{jng (a)?li%ceur%rg 6§£%H%P£\Q@e’ﬁ$%§y fange from 1/10 to
10/1, more in particular from 1/5 to 5/1, even more in particular from 1/3 to
3/1. Adifthéntsoenipaierdbodoventinlgtes the mvmation elifdrthelode) or Horer etlyer
antibasiesia) agrviMahbienco mbinastforassinalecpigp antimanthaeriay e
fornwg&pg ip separate preparations so that they can be administered
imultaneously, separately or sequentially. Thus, the present invention also
Felates to a product containing (a) a 15 compound according to the invention,
and {byEHe bR STROAERT AR e fiPAEYRBO Wl L T i d ) RE s BrbRicH Yor
simuithpeopshsepbratecotisegUuentiabefoecin e teghimenbafimdracteeiain R is
infection. The othcr antibacterial agents which may be combincd with thc
compounds of formula 20(la) or (Ib) are for example antibacterial agents
known in the art. The other antibacterial agents comprise antibiotics of the
13-lactam group such as natural penicillins, semisynthetie penicillins, natural
cephalosporins, semisynthetic cephalosporins, cephamycins, 1-oxacephems,



I 4-membered ring macrolides, | 6-membered ring macrolides; ansamycins;
pe tides such as bleomycins, gramicidins, polymyxins, bacitracins, large rin
RAYYMRStics containing lactone linkages, actinomycins, a%ﬁl"%?ﬂ 8?33
capreomycm distamycin, 30enduraciding mikamycin, neocarzinostatin,
stendomycin, viomycin, virginiamycin; cycloheximide; cycloserine; variotin;
sarkomycin A; novobiocin; griseofulvin; chloramphenicol; mitomycins;
fumagillivgemahietsiysyrpdikydtimisrim fesiaray dindrhgsidi€ aeiiyloxy or Cisalkylthio.
D-(pyyidrvpaphanyOrbysiog, Aopbenyalveing seagiyres. 35Specific
antibiotics which may be combined with the present compounds of formula
(la) or (Ib) are for example benzylpenicillin (potassium, procaine benzathlne)
phenbSS RS T e BB LRSI At o h e tRIR RSt ) Qﬂ%ﬁfc i or any
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cefsyl Ogeimﬁquml&ﬁmg&q{ﬂme&ﬁfaﬁwﬂ@l qﬁi‘&@m@ﬁﬂ 8PHilgfhyIC, salkyl;
cefam(% n%géf%r ti?”w dgﬁ(chlg)l{lﬁ efa}qg%l eyqogl# 1 naéﬁgg me sodium,

cefotaxi M, cefmeho roc lori o%im trlaxone
sodibfs n %l@ﬂ'ne cefoxitin, 10ccfmctazole, cefotetan, latamoxef,
clavulanlc acid, imipenem, aztrconam, tetracycline, chlortetracycline
1hydraahigtiteindesmaih viablalitatiacyrlinec ayieiiaoyd if ormethday 6liiib) or any
doxygye AR QUG RGN GIRSH JNINOGKEIRE . JAHRAERICIRAYSRRHOR S ein R* is

doxqru |C|n aclarubicin k nam cm Ifate kangmygcin, tobramycin,
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dihydrostreptomycin, destomycin A, hygromycin B, apramycin, sisomicin,
20etilmp iﬁh&}ﬁﬁﬁ@@tlﬁg%ﬁtﬁ&mﬁ%ﬂm%%ﬁ' @Mﬁo@ﬁtmﬁhﬁhﬁ%f@t%r (Ib) or any
Vallda@yolfg tﬁ%‘seoggsm n¥ bgei%%)r(é'{]ﬂb%? tl Idh@e? s? thr mcy ?‘neﬁt re?nmqygm

estolat omycin ate tracety olean cin, |tasamyC|n
Josaﬁ‘l%}ﬁo §p?r&ﬁ%/cmoﬁll%@é‘%rﬁ%rrﬁésc‘fﬁfPaHRiécamymn bleomycin sulfate,
20peplomycin sulfate, gramicidin S, polymyxin B, bacitracin, colistin sulfate,
colistinsethapestitiobate S &Bsasmycom poikd iy Limvisgiajangeiur any
2§apr§fB'§}Xﬁﬂ‘t§éflf§f%s YiORmYGI: I?e'i‘é’ﬁ?d’é%%’hs‘{ﬂ{%?& EEL R SHORYGE:En R* and
”e"%"*rz'”ﬁ tn, Igéts i J}om"”e%s nl';‘F 11%%%%10% al%” éiﬁ'] more in

ampho &ricin pen sfla?'reﬁ ramycin, ycm
clinditigeiat @I‘ﬁ%’éﬁﬁ?ﬁi’béﬁﬁf?&?@?%%ﬂd&h%?la@t%vophosphol|poI
cycloscrinc, pecilocin, griscofulvin, chloramphcnicol, chloramphenicol
palmi:la&@exr&ﬁmy&i&tﬁgmwmmmt forfemye eoﬁ;p%i&iﬁ ashténhiﬁgmwt‘dm) or
amulin, siccani C teri nts.whic Wit
e e e AR B B AR St T R TRt
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streptdaeipdifro petiz-araimesalioyiie atiipoydiosariprsaziapravmpelimok anaarpdih,
thioaﬁeiam neck 6F- 814 rigpingienesil ugraquiadioines Sdilyambos expaplelar
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guchC rlexam clarlthro C|n cIo azimine, amox cilli WItl’L%E%C!&XUHQIC
33cid Ay e S BSBUH: % ifapentine; t Lo BIRPAEIRAS 1§cf‘os‘/ e
WO2@0&?@3111%’6‘0%@”2008/56BTZB%P@E?/‘EPVZU@W’%@@PEGIB%O@ FONEREA they
P RERPARACKhKD fbihine edirydculeds dafioor thngrathensisengofi Canligenerally be
prepared by a succession of steps, each of which is known to the skilled
person. Compounds of formula (la) or (Ib), wherein Q represents a radical of
formula (a-1), (a-2) or (a-3), these compounds being represented by formula
(la-1), (Ia-2), (Ib-1), (Ib-2), (la-3) or (Ib-3), can be prepared by reacting an
intermediate of formula (11-a), (II-b), (ll-c) or (II-d), with a suitable acid, such



WO 2008/068266PCT/EP21107/063312 -36- It is considered within the
knowle%gge of the skilled man to explore the appropriate temperatures

NP YUY teaction times in order to %mlze the above reggﬁgﬁ§0?17/8?%ﬁé?

to obtain a desired compound. 5Compoafits of formula (la-1) or (Ib-1) can
also be prepared by reacting an intermediate of formula (Il 1a) or (Il Ib)
wherein WI represents a suitable leaving group, such as for example halo,
e.g. tivoraphotimeln dme’dmmiaﬁeddii}fdwtmiaddV)Mtﬁéamﬁdmnbelom 3ifitable
baseetﬁggla@wﬁaﬁrma@&mﬁ% lals@lvamla%ﬁhﬁ%@rah Sdro-
exa g

R3 @gogly%gl ﬁ( {F %I? i O%@%&&ogmﬂﬁ‘h ormu %531\0}52\9 Iﬁh ﬁ each
reprE5EHtsRFA0R ’e?l‘%’f‘i*oﬁ‘%hﬂf&l Wﬂ‘éfﬂé?h WG rapy culdiy
eompoiahpdr oeifd ;%sr@gemﬁd)b;’/ $diwn@|laqyala{¥ %éﬂlﬁéyérewr@ﬁsw rmétung
an ingisnetiatebedfitiocmwieh @ kpvithodigthgl salkyanomethylacetate in the
presence of sodium hydride and a suitable solvent, such as 15for example

tetra ran a-4) (VI C unds of for a) or
furth&{ Be prétﬁ)tglrreeé1 con\fit)%\ nef‘grg%rr%%io fhaS or orar]n]oLlfl?aO%?’} ‘%&f)% m];%j Y
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mayJpedganyateditadhe eerasponding N-oxide forms following art-known
procedures for converting a trivalent nitrogen into its N-oxide form. Said

N-oxidation reaction may generally be carried out by reacting the startlr(ll%)
or

matehY Bt H S PRI UMAAFF 25570 fr AtB RSt it 'St S iy

5peraxidebgippr dpricntanoatiniepbeesiteSrom pricwstos sraeplactydrogork’
1 peroxidgdrafiali metal or earth alkaline metal peroxides, e.g. sodium peroxide,

potassium peroxide; appropriate organic peroxides may comprise peroxy

acids such as, for example, be nzenec rboperoxoic ac rhalo sglb tit
e R U DS S A e SRR LSOOI L D) o
pero%lyaﬁlklég’fé}&? é@ﬁ@féﬁnﬁgfﬁ%@ﬁ@%&fme as 1nterest1ng embodiment wherein the

compound is a compound of formula (Ia).

20
A fifteenth interesting embodiment relates to a compound of formula (Ia) or (Ib) or any
subgroup thereof as mentioned hereinbefore as interesting embodiment wherein the

compound is a compound of formula (Ib) and wherein R® is hydrogen and R’ is oxo.

25 A sixteenth interesting embodiment relates to a compound of formula (Ia) or (Ib) or any
subgroup thereof as mentioned hereinbefore as interesting embodiment wherein the
compound is a compound of formula (Ib), in particular wherein R® is alkyl, more
preferable Cjalkyl, e.g. methyl.

30 A seventeenth interesting embodiment relates to a compound of formula (Ia) or (Ib) or
any subgroup thercof as mentioned hereinbefore as interesting embodiment wherein Q

is a radical of formula (a-1) or (a-2).

An eighteenth interesting embodiment is a compound of formula (Ia) or (Ib) or any
35  subgroup thereof as mentioned hereinbefore as interesting embodiment wherein aryl is

naphthyl or phenyl, more preferably phenyl, each optionally substituted with one or



10alkylhydroperoxides, e.qg. tert.butyl hydro-peroxide. Suitable solvents are,
for exam Ie water, lower alcohols, e.g. ethanol and the like, h drocarbons
\5 ][4 ?13 ??etones e.g. 2-butanone, halogenated hydroca Pé”%m“ju
dichloromethanc, and mixtures of such séfents. 15Compounds of formula
(Ia) or (Ib) wherein RI represents halo, e.g. bromo, can be converted into a
compound of formula (la) or (Ib) wherein R' represents Het, by reaction with
Het-B(@id)2tindhis pleseddenimlsuftabiamatalgistrsucynas idiryéfanepieple
Pd(GAm; ¥ BliRR 1B xinhthe presapge of a suitable base, such as for
example K3PO4 or Na2CO3, and a suitable solvent, such as for example
toluene or 1,2-dimethoxyethane 20 (DME). Similarly, com ounds of formula
(la) &?lﬂitﬁ?%}ﬁﬁrﬁﬁtﬁ%gl%ﬁoﬁé%%ﬁ% & B8iFREPR S';dﬁ’ép ) or
eompivundistoffoheratd qser)lort(mydrhwrmﬁmg@wremnmmbqﬂénmémwrm R'
treatisintadith @i cipp rog tate) aiko ylatingzagent such as CH3B(OH)2 or

(CHﬁH@‘fﬂa}ﬁQ@oﬁ)ﬁQﬁ%ﬁ%ﬁﬁﬁaﬂ&ﬁaﬁl@ FRAIBIRL RIS AR [ BRMRISE formula
Ed(lzfrg ﬁ? na %gl%u%ab ﬂeent 'such as for example toluene or
thghe V\%E‘)s ompounds of formula (Ta) or (Ib) wherein Rl is
halo, in partlcuéa Qromg c%n be converted into a compound of formula (la) or
(Ib) wherein RI @n gn; by reaction with HCOONN4 in the presence of a
suitable catalyStsuehasAof example palladium on 30 charcoal, and in the
presence of a suitable solvent, such as for example an alcohol, e.g.
1nethanol. The same reaction conditions can be used to convert a compound
of formula | Ib) wher n| R4 or.R5 is benzyl into a c poun
() O i T A T i BB BTG L o o
(Ib) Whet ﬂrmméh%ﬂof 3 lﬁﬁ?ﬁem&rlﬁfolﬁhﬁf%ﬁﬁ%ﬂ%‘éf%l%ﬁ%ﬂ@@ﬁ%% the
compeund ovire péiniRisuficnm yddryia caatiomwith Dhddedanetbstifor mairideam-

the prRERCA LB HahantLa SUitAbIG SalY SRS A5 el @fection with a gram-
52008/0056[82606PCT/EP2007/063312 -38- example tetrahydrofuran. These
compounds can then further be converted into a compound of formula (la) or
(Ib) wherein RI is -CH2-0H by reaction with a suitable reducing agent, such

as fak eyentypliesNaBdgting dnvpafienpre sethe e ssfod sadabfasbpidntmsle a9 feh)

examsipiayahalenipchecaf Meibaiale anedpisafoysliofutansth Contpaunes i the
formylay (it WP whargim&t E@M@@@Jﬁﬁ%&q‘ 5 FATRER SRRIEH Y
eactlnIg a comg und Of]fé)) (Sjl li?q Rl is aI% % %orrgo .and

e ITRE R ( n, su&(h a o1 AR HisaR RO AR
the ﬂé@éﬁ#‘d&%f‘ @@mtaoﬁél&%lb&ﬁrgﬂ%dﬁ%r%bkyo(%GﬂpTel Doz PicfiEably a
presence 6fd/mliitab k€ d,0abledrinsdekrasfal exdmypieed hereinafter.
NN-dimethylformamide. This reaction is preferably performed at elevated
temperature. Co P9 nds. of form Ib) wherein R ese

wenE seco s?m %lbcoom ég%)lr']e atg Sr?n clﬂmpow g{%’ %2%&

WiaN-, can are

2ﬁalos‘l$’%f ObPéPRBG%fE%f fH%nh‘REG‘BE}ei%PBS@ﬁSﬁWWﬁ%@@ﬂ’&ﬂfﬁ?ﬂtﬂ‘{Eﬂm one or
presente pEEsbitatlecddbal{sio wimhdaditioaxanmble
tris(dib@@didgﬁeaammg)paélasﬂqm@raaﬂ@m@lm@anﬁuwmc&sg‘@f axRMpPIE,
2-(d ulqg{tydp Bléfrlﬁ)(}r %%kﬁ%%ﬁﬁﬁ% BUEN,ASION B @BIRle sodium

t-bu ble so as for e Ie to ?(
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3Pe p?ep%li@&lﬂ@rﬁl%mwﬁ& forthuRE Iy e oM REbEIARI is formyl, by

reacROis wlithl yrglkdkylaamihehiidrochiatidel or(Ciatalkoranitie hydioohldeide

in thegeesanceahacuiiable ﬁ%&ﬁﬁhl%@tﬁﬁ fgﬁmrﬁmﬁtw&iﬁﬁenylcl 6a1kyl‘
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be prepared from a co ormu em R orm

red HABH N ﬁ‘féhﬁh?gé‘ﬁ%ét%ﬂﬁé f?f@tﬁt%f@%é?&l %&%P%ﬁ%%‘ﬁélg of
palladium on charcoal, and a suitable solvent, such as for example
NH3/alcohol, e.g. NH3/methanol. Compounds of formula (1a) or (Ib) wherein
RI represents -CH2-N H2 can be converted into a 30compound of formula
(la) or (Ib) wherein RI represents -CH2-N(C146alkyl)2 by reaction with a
suitable aldehyde or ketone reagent, such as for example paraformaldehyde



-39- such as for example B111CN, a suitable solvent, such as for example
acetonitrile and tetrahydrofiffan, and a suitable acid, such as for example
a&‘ﬂ&ogﬁlﬁsffgmpounds of formula (la) or (Ib) wherein R1 renggé"Pﬁ%O 7%3?%1,2
can be prepared by 5reacting a compoundof formula (la) or (Ib) wherein Rl is
carboxyl, with a suitable azide, such as for example diphenylphosphorylazide
(DPPA), and a suitable base, such as for example triethylamine, in a suitable
solveipgrsiich, apéorzexamplehigineneiddre lpbtairedy b tocalky dmddfgotsiazepinyl
CUYWSZ,@Q%'_QBE%Q[@% 2R EBR ISR ARA LR BERaRed with C;ealkyl
inter e r this inte t t -
T rgﬁ??ﬁggﬁ el e e i
exarhipté! Bt 2BR7aPoHI T 28BN e ArflisRign\ ARRA O MBBLINGS Bt
formulaafie)l.om do)-ditratany i1 -3 ddbsetmtscrtmnabasbbitifhitedorith arylCisalkyl; in
di(aljyhiantineCardionyher(RaaldA4NC(510)mtian; be prepared by reacting a
comﬁ%rgilafyiﬁwmm? (Rken el @%@&%pma&m@psmmk@
aming & pUllEble coupling Laagan quch as for example
hydr%;%en%?naz‘éfe, a suitable acatlv’atlng reagent such as for example
1,1'RatbBriieERRidazole or AT,g-dicyclohexylcarbodiimide or 1-(3-
ldimetlsylathim3propyl)-3-ethylcarbodiimide, a suitable base, such as for
exarpplg triethylamine, and a suitable solvent, such as for example
tctraRydrofura ethyleneghloride. C u of farmula (la) or (Ib)
wh:‘?ellg aR%%é%r%@%r%t%%&% f@%%}?%@f?jﬁ%%%%}@%ﬁﬁ e%e{c Ing in a first
step (a) a compound of formula (la) or (Ib) wherein Rl is halo, e.g. bromo and
the IHeforioly ais theagstepayidioeipaatils tie preésbncs ofyriBbgioandhersefitsble
125 sobtedhaliadrashivsexampleitiabydoafuian, hbisresalian ik prataably

perfermaR, ALiRYL ITIIEHIWE, SHEN A%(H RAAMMIBaKOG R-afext step (b),
the prqd}tﬁtebtaﬁpﬁd in step (@) is oxidized with a suitable oxidans, such as
for eg(oa%f) e rﬁ%%‘n@'a’nese oxide, in the presence of a suitable solvent, such as
for example methylene chloride. 30 Compounds of formula (1a) or (Ib)

wheMintR4 znddemapoesdénd Sfoimoin dietyrglinstitutedpwithdaloicarb bnyl, can

be prepared from thg corresponding compound wherein the ring moiety is
unsubstituted by ion with an appropriate acyl chlorideige.g. acetyl
chlpride, in the pregence of gisuitable base, such as for ¢ ple

trietHijtar ane-asuitaklesolyent, suct) as for examplehethylenes;
chlorid VQ 0008/68266P(fT/EP20C71¥ 334 2~40--stbsittitedNwith
arylalkyl, by reactign with ammonium formate asencelof a suitable
catplyst, such as for exgmple palladium oh charcoal™and a Buitible solvent,
sugh as for example amsgleohol, e.g. methanol. 5Compoﬁ of formula (la)

or !h\ \Alharnin RA ranracante nhanvl C‘llhctifl itad wiath hala ~an ha ~ANUArEaA

bywhereinr-R6representsphenylsubstituted-with-hale-ean-be-cenverted
into a compound of fefiaula (1a) or (Ib) wherein R6 represer
sul eaction with Het-B(OH)2 in the prg
sui afithle Pd(PPh3)4, in th ‘
suitabrle example Na2COB~anda, st
for exa e or 1,2-dimethoxyéthane 1( Icohol, for
example m (o] 'Y con%{éund of formula (la) edents
methoxy, can be coémgrted into the corresponding compouiid of fomula (Ib)

"

Ch
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wherein-Rs-is-hydrogenand-RO-s-oxe-by-hydrelysisinthe presenceefa

2Quitaombaawiercytien [ag dormeatderplbthsrded eh oo sidi faamdsep S oitabhdvate
solvemriestich as for example dioxane. Compounds of formula (1a) or (Ib)
wherein R4 and R5 are taken together with the nitrogen to which they are
attached fo.form Bt plowide:ihiomorpholinyl panbe prepared from the
corresponding thiomorpholinc erlvatlve%y reaction with an 20appropriate
organic or inorganic peroxide. Appropriate inorganic peroxides comprise, for
example, hydrogen peroxide, alkali metal or earth alkaline metal peroxides,
e.g. sodium peroxide, potassium peroxide; appropriate organic peroxides
may comprise peroxy acids such as, for example, benzenecarboperoxoic
acid or halo substituted benzenecarboperoxoic acid, e.g.



30 Compounds of formula (la) or (Ib) can also be converted into a quaternary
amine by reaction with a suitable quaternizing agent, such asi)for exam}) 5
aﬁ’vgﬁﬁg%%ﬁfﬁ %upstituted Cholkylhalide, arylCholkylhalide, CT/EP2007/063312
Chealkylcarbonylhalide, arylcarbonylhalr@ Het1Ch6alkylhalide or
Hcticarbonylhalide, e.g. methyliodidc or benzyliodide, in the presence of a
suitable solvent, such as for example acetone wherein 35Heti represents
furan r thlenyR or afPicyclic heterocycle selected from benzofuranyl or
benzothi : ic and,mcyclrc heterocycle may optionally be
substitut or 3 §ubsl(|‘17ué}‘1ts each substituent independently
selected R 2608/068266PCT/EP2007/063312 -41- group of halo,
Choalkyl and aryl. Said quaternary amines are represented by the below
formula wheréla) RI represents Cholkyl, Cholkylcarbonyl, arylCh6alkyl,
arylcashamdeddetidh alkadpeibileligaiRo andndigds R i IRRESSENSdvate
pharglma(ieutlcally acceptable counter ion, such as for example iodide. 5
(R1) Re wherein Q represents a radical of formula 10 It is evident that in
the foregoing and in the following reactions, the reaction products may be
fsolakée fromtwreatsartionsivediompranad itfrfeveskary, further purified
accarfipg to me odoRSgies generally known in the art, such as extraction,
%r

crystalliz aphy,utis further evident that reaction products
that exis{)i re tjan one 15é tiomcric form, may be isolated from their
mixture I—& h;nﬁues in particular preparative chromatography, such
as preparative LCRchiral chromatography. Individual diastereoisomers or
individual enantid mem)can also be obtained by Supercritical Fluid
CrvorgRIREnn RSN SR g PalSAS AR IRIRIRCIAER ALC
com s that aré elt r commercial avalla le or may be prepareg
acc Pﬂrﬁ to conventional reaction procedures generally known in the art. For
example, the intermediates of formula (Ha) to (lid) can be prepared according
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Further, the present invention also relates to the use of a compound of formula (Ia) or
(Ib), the pharmaceutically acceptable salts thereof or the N-oxide forms thereof or the
solvates thereof, as well as any of the pharmaceutical compositions thercof as described
hereinafter for the manufacture of a medicament for the treatment of a bacterial

25  infection including a mycobacterial infection.

Accordingly, in another aspect, the invention provides a method of treating a patient

suffering from, or at risk of, a bacterial infection, including a mycobacterial infection,
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35  such as for example methicillin resistant Staphylococcus aureus (MRSA).



Reaction scheme (3a) comprises step (a) in which an appropriate quinoline
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ph eﬁi}?"i‘é’ Sent a wrvous system infections, external ear infections, 1nfect10ns of the
middle ear, such as acute otitis media, infections of the cranial sinuses, eye infections,
infections of the oral cavity, such as infections of the teeth, gums and mucosa, upper

25  respiratory tract infections, lower respiratory tract infections, genitourinary infections,
gastrointestinal infections, gynaecological infections, septicemia, bone and joint
infections, skin and skin structure infections, bacterial endocarditis, burns, antibacterial
prophylaxis of surgery, and antibacterial prophylaxis in immunosuppressed patients,
such as patients receiving cancer chemotherapy, or organ transplant patients.

30
Whenever used hereinbefore or hereinafter, that the compounds can treat a bacterial
infection it is meant that the compounds can treat an infection with one or more

bacterial strains.

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

according to the invention. The compounds according to the invention may be
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use, to liquid form preparations.
25
Depending on the mode of administration, the pharmaceutical composition will
preferably comprise from 0.05 to 99 % by weight, more preferably from 0.1 to 70 % by
weight, even more preferably from 0.1 to 50 % by weight of the active ingredient(s),
and, from 1 to 99.95 % by weight, more preferably from 30 to 99.9 % by weight, even
30  more preferably from 50 to 99.9 % by weight of a pharmaceutically acceptable carrier,
all percentages being based on the total weight of the composition.

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

colorant.



The intermediates of formula (VI-b) are compounds that arc either
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and an alcohol, e.g. ethanol. Intermediates of formula (IV) wherein
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A pharmaceutical composition comprising a pharmaceutically acceptable carrier and,
as active ingredient, a therapeutically effective amount of (a) a compound according to
30 the invention, and (b) one or more other antibacterial agents, is also comprised by the

present invention.

The weight ratio of (a) the compound according to the invention and (b) the other
antibacterial agent(s) when given as a combination may be determined by the person
35  skilled in the art. Said ratio and the exact dosage and frequency of administration
depends on the particular compound according to the invention and the other
antibacterial agent(s) used, the particular condition being treated, the severity of the
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group, such as for example halo, e.g. bromo, is reacted with a suitable alkyne
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nocardicins, monobactams; tetracyclines, anhydrotetracyclines, anthracyclines;

25  aminoglycosides; nucleosides such as N-nucleosides, C-nucleosides, carbocyclic
nucleosides, blasticidin S; macrolides such as 12-membered ring macrolides,
14-membered ring macrolides, 16-membered ring macrolides; ansamycins; peptides
such as bleomycins, gramicidins, polymyxins, bacitracins, large ring peptide antibiotics
containing lactone linkages, actinomycins, amphomycin, capreomycin, distamycin,

30  enduracidins, mikamycin, neocarzinostatin, stendomycin, viomycin, virginiamycin;
cycloheximide; cycloserine; variotin; sarkomycin A; novobiocin; griseofulvin;
chloramphenicol; mitomycins; fumagillin; monensins; pyrrolnitrin; fosfomycin; fusidic

acid; D-(p-hydroxyphenyl)glycine; D-phenylglycine; enediynes.

35  Specific antibiotics which may be combined with the present compounds of formula
(Ia) or (Ib) are for example benzylpenicillin (potassium, procaine, benzathine),
phenoxymethylpenicillin (potassium), phenethicillin potassium, propicillin,
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intermediai, Qb iptm g, k0K S feacisd Wik R RIDRAN SRR CQraty fRine
HNR4F$ in tlbelpr%fenge of.a 51U|tatge base,.such as far exam Ie.&otas ium
vcigtiam oC Tl cefazolm sodi CCIH1ZOX1ME SQdium. e# 1 mum,
carbonate, ar?'dia suftabie solvent, such as’tor example acefonl' ile. 15 e
follofFtRFBXEMp SInCIREHS REYSPE EBMGRITEHITA WGt BERTH IMsitesfoxitin,

1 theretdmERERIMENDALIPARE Ol sotae cantp ouipdseor, imtecomediatesithieline,
absQluRsterseRReRY Gl FRIHHE Udstem AL AG SHRISRERNISS AR ARM(S)
thergin or (e, configuration apthe dauble band Wa§n9,0&a%9§%§l%‘? frq]%/r{ifr%u){loride,
determlneg, In thos ases the Stel’gOC emlcaﬁ Isomeric rorm WhIC was |

first fOSALCIL- F5 BURELKg0amy I i fite s REgHATRS g to DiAmYEIR rgfamy cin
referatets tdibakaginn adknio ouhrsonioal corigstanoan Hpayen saidgteA" and
15B" isanesiefoims]cas hepoambigsotsly dhatasteizadybi adpassoptiskiled in

the %Sléﬂéﬁiﬁgiﬁﬁ;%?Péﬂ&&ﬁ{%%ﬁﬁ&@%@%ﬁﬁ%’&ﬂﬁﬁ@% L83 A$ 4 Rearochloride,
methods such a5 im

e R e R R
appropERESEYSHal i dUESATRAY tHPAetn Bl St SRS BHR IsTRE B Fiftg kitatsmY 9
casgoiathand, Birary Stetgbisomerrneixturededanpaiticoleommydtusesaef
26nanipmersibiiemcanbedurhensaparated wharebi heresnaetive first
T-fzc-t-éﬁﬁs%ﬁ%?ﬁ@e?é‘iv%%ﬁ’?'t%%%%efg’ E’%%Q&%%Pf Ii‘\ﬁgh{}:c?n};ngqgigggcslg,cga%gegr%yc?n
sulfate, viomycin, enviomycin, vancomycin, actinomycin D, neocarzinostatin, bestatin,
pepstatin, monensin, lasalocid, salinomycin, amphotericin B, nystatin, natamycin,
trichomycin, mithramycin, lincomycin, clindamycin, clindamycin palmitate
25  hydrochloride, flavophospholipol, cycloserine, pecilocin, griseofulvin,
chloramphenicol, chloramphenicol palmitate, mitomycin C, pyrrolnitrin, fosfomycin,

fusidic acid, bicozamycin, tiamulin, siccanin.

Other Mycobacterial agents which may be combined with the compounds of formula

30  (Ia) or (Ib) are for example rifampicin (=rifampin); isoniazid; pyrazinamide; amikacin;
cthionamide; ethambutol; streptomycin; para-aminosalicylic acid; cycloserine;
capreomycin; kanamycin; thioacetazone; PA-824; quinolones/fluoroquinolones such as
for example moxifloxacin, gatifloxacin, ofloxacin, ciprofloxacin, sparfloxacin;
macrolides such as for example clarithromycin, clofazimine, amoxycillin with

35  clavulanic acid; rifamycins; rifabutin; rifapentine; the compounds disclosed in
W02004/011436.



further reference to the actual stereochemical configuration. However said
"A 2" and "BI", "B2" isomeric forms, in particular said "Al",

1§\?r§ﬂqfﬁ%gfﬁ%ic forms, can be unambiguously characterized %ng)og@gﬁsu
skilled in 10the art, using art-known methds such as, for example, X-ray
diffraction. For example, an intermediate of formula (lI-a), (TI-b), (The) or
(1I-d) is indicated as a particular diastereoisomer (substantially free of the
other diastemoisomer(s)). In ¢aSeEudd iR RERIMEIES formula (11-a), (11-b),
(11-c) or (11-d) has two chiral centers this means that the intermediate isa

XY BRIGALS AEMIAMI AL R ) Sene (G enaniomass

ora raceérrlii% mixture o en antio er. H reina
mixtGFEERss S26hahNGIARS %Wﬂé‘?éateﬁlggdd?ﬁ%emsomer A or B. Whether
the mixture is indicated as A or B depends on whether it is first isolated in the
synthiesipdarikoeOidintul A)l oy S&UONA e eiB) Mphenmaitridieinos thateis (a-1),
indiqgted, 23,8 %ﬁ%&yt%rreeaﬂttoreﬁ% P%@%@Hy foaaed tteryt L), (1b-]
enangs E‘(); n{fa) s *Lae‘ the 2o eire“%&hate o the (Jizk (R é R aS’“
(S, S i0 er ina erpsap?irpar icular enantibmers are‘indicated a
Al, A@ B1lrapor Mtﬁéﬂtﬁéﬂéﬁ@ﬁﬁ@iﬁew@iﬁﬁieetéwg%emolx@oerlai@zmd
depends on whether it is isolated first or second (*ir 2) |rﬁthe ynthesrs _R?
protocol and whether it is separated from the A (Al, : A (CHoJ RS
diastereoisomer. 25In some eases, when an igtermédia ,N' dicageéd as a
particular diastcreoisomer or cnanti(Mverted into an&her
mterrpgiediate tkre Iatrter may inherit the-ihdication for diastereaisomer (A or B)
or cnan Qer A | A B 1, BZMF’om the former. Whenever this applies, this
o fir lal coffilourid. 3Q Hereinafter, "DMF” is defined as
P amite, "THF" is defindkas tetraRydrofuragy, "DdfPE" IS

defined as diisopropylether 'DCM" is defindthgs dict h .
defined as polyphosphoric acid. WO 2008/068266P(}F/ P2 7/0 31(5H3§*3 R
Experimental part A. Preparation of the intermediate i ds Example Al
a. Preparation of intermediate 1 CI 4-chlorobenzenepropanoyl.chloride
?O 466 mol) was added slowly at 5C to a solutioQ % of 4-brgm Eenzenamine
(0.388 mol) in EtlIST (70 ml) and CH2C12 (700 m15 The |xtu € Was stirre@i
at room temperature for 1 hour. 1120 was added. T ecipfitate] Was«tiiteredit
off, washed with H20 and dried. The residue¥as re fr%m diethyl
ether. The precipitate was filtered of;?d/ﬂﬁe\g Yield: 110Lg of intermediate 1

JACK 1Q b. Prepaatiorf of intermediate 2 13r ®OCI3 (192.6
RO iyl e C to'BMF (35.4 m1l). Intermediate 1 (prepared
accordi w &) (0rR296 mo3 was addeéd® The mixture was stirred at 80C for
12 hours, pour‘fed et slowly on ice an%d&ngig ®ithy CH2612. R he organic R
layer was sepﬁrated dried (MgSO4), filtered the SGlvertwas-ex @r@yéb\
The product 1gV\)as used without further purification. ¥ ,

L8
(Ib-2)
1 7 6 1 7 R®
R KR OH N/R4 acid R i N,R“
Y e ——e (Y e
l P S = P
N 2 3a N R2 3a
R R R

(Il-c)



c. Preparation of intermediate 3 Br A mixture of intermediate 2 (prepared
according to Al.b) (0.409 mol) in CHIONa (300 ml) and CHSOHr{.:BOO ml) was
sﬁ?%&"&%%ﬁﬁuxed for 15 hours. The mixture was poured out S T Y6312
extracted with CH2C12. The organic Iayé‘SWas separated, dried (MgSO4),
filtered and the solvent was evaporated. The residue (150 g) was purified by
5column chrom7atogeraphy over silica gelio(eluent: cyclohexang/Cl—éZClZ 90/10;

35-76"u). ThE i

) Thpﬁe_cﬁpactlons weyge c_oTICected an_d(FfH solveht was N N’R4
evapora Re d 5 )qd‘ygalllzed from diethy, e dafe ~r°
was filte Id: 27 g of intermediate %)mM.pYy100C). d.

Preparation ofyjntetmesfate 4 and 39 CICI 10nBuLi 1.6M (006 Kmdij*was
added slowly &t -20C to a solution of N-(1- methylethyl)-2-pFFopan)amine
(0.061 mol) in‘rF (85 ml). The mixture was stirred at -20C for 30 minutes
and tesrpeseattiourote (J&-doi(faon-dfankeribiitliess {srebrapedued Sidiry toe
Al .cin( @SB athiety bf TorFu(200-m Y Whs adde0GClowlthe Thesenixtafe yuisbdtirred
at -7QGder, IRMINWESxMpRIWIANIRYE, Iridhnetila ain@prépyl amine, diisopropyl
§5pgﬁ{1¥¥léé,ﬁ%ppanone (0.066 mol) in THF (120 ml) was added. The mixture
was stitred at -70C for 1 hour, then hydrolized aER-’?OC withzicewater and
extracted with EtOAc. The organic layer was separéted, drled SQO4), N/R4

filtered and the solvent was evaporated. WO NN (CHzJ; ~R®

2008/068266PCT/EP2007/063312 _Widuel N [ﬁjrified by
column chromatography over silica gel ent: CH2C12/CH30OH/NH40H
99.5(8)5/0.05; F0-4p gin). Three purefractions were collected®dhd their
(szi;quiReS.S g of fraction 1, 2.4 g of fraction 2 and

2.4 g of fracil : tion | and fractiq@®/{fraction 3 is mixture) were
Scrystallized ffdbm&fiethyl ether. The ;rqeap%wﬁ)ﬂtered 5 dpd dried. _R®
Yield: 5.19 g of intermediate 4 (diasterecisomekA) ( g (CHZ);N\Rs
intermediate 36*\diastereoisomer B) (6 %).  Following ihtegledittes were
prepared according to the previous procedure and were 10Burifiéd as
indicated. Example A2 a. Preparation of intermediate 5 A mixtatg of
6-bromo-2-chloro-3-(phenylmethyl)-quinoline (prepared acgordihg to the
teachings in W02005/070924 of which the content is\ [

stirred and refluxed for 8 hours and ti€h bredght to r .

solutign of KORH (0.Q68 mol) in H20 2008/068266PC T 24P07/063312

-56-((1 ml) was added. The ml\ixtq‘llre was stirred and refluxed for 1 hour and

. precipitate®was filtered off, washed with H20 and

Rg iftermediate 5 (7 “b. Pre%a)ration oFf{JnteRrJnediate 6
p

Iy R
R Z NS 5
(11-b) | NN (CHy)y R
RS
Z N

RQ

poured
dried. Y

IB
(Ib-2)

The reaction in the presence of a suitable acid such as for example polyphosphoric acid,

is preferred for the preparation of compounds of formula (Ia-1) and (Ib-1), especially
10 (Ia-1). The reaction in the presence of SOC, is preferred for the preparation of

compounds of formula (Ia-2) and (Ib-2), especially (Ia-2).

Instead of SOCI,, also diethylamino sulfurtrifluoride can be used or other reagents

which are well-known to the skilled person.



5CF111 (0.037 mol) was added slowly at room temperature to a mixture of
intermediate 5 (prepared according to A2.a) (0.033 mol) and K2CO0: (0.037
m‘gf? ﬁ?"ff??r%f)%none (150 m1). The mixture was stirred at rooﬁ??é@ﬁf)é%%f’?éz
for 8 hours, poured out into H20 and extrééted with CH2CI2. The organic
layer was separated, dried (MgSO4), filtered and the solvent was evaporated.
Yield: 11.2 g of a first fraction (97 %). Part of 10this fraction (2 g) was
crystallizedsfdoraddiethiyl ththiero Wihégp refaipitekidl edasafil te regh loft aindagpiegriate
Yields rkpd @6, nternediale S o R%N A P 886D (CoRIARAMMAB R reactions in

intermediate. 7 and 8 n i in hexane (0.027 mol) was added slowly at
-20C5€(§ea%§mion g%sl\ll-%%r%ng?ﬁ%hyl)-}propanamine (0.027 mol) in THE

(40 m1). The mixture was 15cooled again to -70C. A solution of intermediate
8(0.62apegdnot FrmuRdIml) wadtaditiesd slewhy PTimerpdiRiureasiiag aifrsemediate
-70G fas3tinnuees: ATRYIuthoreial 8- (eipagiiyiansinapld Kphaygrdupropangier

(0.029.m00 #31d HF: (BAR) WiaSAdHRARIAUY o FRETIXHNS WA SR Ahf 2
-70C for, 2 hours h}{dro lized at -20C &(\gl)th ic wat%r%)gn 0f,\xtracte e\l/gn}hrEtOAc

The BIGRRIC 1ayer Wat SUpardtRl, afs Y IMESOH Loritersd any the ‘SHREmP!e
was BapRiidiece THéAd8idue (13.2 g) was purified by column
chromgtography owér silica gel (eluent: CH2C12/&FLOWNR4 R
99.25/0.X2/Q. 4§ WO 2008/0682G6RCT/EP200KBE351 SR UMb =°
pure fragtions wgre cg Iect(eHZ)éind their solventswWerdl eyaporated RFraction 1

¢ frgm diethyl ether. Thg)precipitate was filtéted®ff and dried.
Yield: 1 g ofjigtermediate 7 (8 %) (m.p. 208C). Fraction 2 wasienystallized

from diethyl ether and DIPE. The precipitate was filtered off and dried. Yield:
1.75 g of intermediate 8 5(13 %) (m.p. 196C). a. Preparation of intermediate

9 CHS3 A mixture of 6-bromo-2-chloro-3-(phenylmethyl)-quinoline (prepared
according to the teachings in W02005/070924 of which the content is
incorporated herein by reference) 10 (0.233 mol) j_.g)pCH?;ONa 3Q%6 in CH30H

(2220@82ml) arffl C 30H (776 ml) was stirred ané reBuxed gvernight, then ,N(RZ
poured (@Q;ngithH’\Cj:L-JsZClZ. The fp yer \évas(CHz)q R
separatdd, ditied {Mg&04), fiitered and the selvent was#vs povated. The

residue was pﬂ'gifiéﬁ by column chromatography over silicafgel (eluent:
1§H2C12/cyclohexane 20/80 and thef¥100/0; 20-45 ,um). The Bule fractions
were-1n6allRetes ARTRG P WRILWRS EyRRAIRBAYA!dr RR-AR! (NiSrmgdiate
9 (33 %2 .h 3Ergltfli_arat{on of intermediate ijp End 11 nButLhJB.G mlh%f(a%e
(0.0 PSET \Was SAGET SISVIRP at 9 GO IBOHTSS Dti8R SPRSphLed Oy formula (fa-4), can
metRyltpRAed-Dr sprstiaetRanormsdnts pirformmy 68 Ihyithiiectrkture was
stirreglaad m20¢ fostdtd imiheitessend tiendboolkytitaleaCa Sugabltiorveht, such as
1intermediate, R (repRied MO 2008/068266PCT/EP2007/063312 -58-
acchd)ing to A3.a)£0.037 mol) in THF (120 ml) ng)gdded slowly. The

mixture™was stlrredlaf -60C for, @6 minutes. Asolutioﬁ% ,N(R:
34/H-im\ga> -13/1)-1-phefiye-1-"propanone (07044 nfioh h TIIF (30 mifias R
added. ptOxe: was stirred at -60C for | hour, the F zed {,-30C

with ice water and extracted with EtOAc. The 5organic layer was 4§eparated,

dried (MgSO4yyfiltered and the solvent was evaporated. The residue (31 g)

Wasmr%%%@xnag'w&rﬁwg? pﬁm{ﬁ{h%viﬁgpqsgaﬁ%'a@y%onvmmg
CH2C12/CH10 {NIH4OH 98/ @.,I ; 20-45 ,um). TwQ pure fractions were
collYEBCARESRETP SRR Q) SYRSBFAREATANHDS 1§ AFAARHS S Whd

1.9 grasfrasidaIcEsEesibn 1 was crystallized from diethyl ether. The
2precipitate was filtered off and



10dried. Yield: 1.05 g of intermediate 10 (6 %) (m.p. 216C). Fraction 2 was
crystallized from 2-propanone and diethyl ether. The precipitate was filtered
ol 4%1EH Y ield: 1.64 g of intermediate 11(8.5 %) (m.p. 23'&5“2007/063312
FoIIowmg intermediates were prepared a%ordlng to the previous procedure
and were 15purified as indicated. WO 2008/068266PCT/EP2007/063312
-59- The residue (20 g) was purified by column chromatography over silica
gel (EhgentnHAG b2 OHBQHILN ed(@H 88 IrOchB ¢t ctiFo4Bcnmi.cTiueknguyepxide
fractiphsswarswsriaaied Andpiasid sRl RitoweraaaPeralrg: ielde?ifgiaf

ractioBdedi . oL iaaian AN o Iacionat Haclionsh vl Tacian e

were C rgllfﬁ,ta ized from D e precipitate o ed Y|

14555 PP %éoﬁlﬁ ‘? G 8?19@ ‘5’% EDPRREPHAI ST A {8 gy ganic
ﬁwtemﬁmréﬁe/m)mm% 1@m¢ulmmétﬁmermmse Hinchammeniediagsmperogde,
Prepaitatiiaeaf snteimmediatiaddetadliserdtidia By 60 Onn Betbkill® pdt{GsR8y mol)

in h%}é%}gd ?ﬁggﬁﬁedé%‘ﬁ’@ge%xﬁgﬁﬂ%&(ﬁ ﬁ%’& g:lds such as, for

meth Ieth -propanamine 006 0 Es',z'nF unde N2rflow ;I'fllci
mlxture S s?lrre OE O 20 MikutEs. then c%o e en‘?ﬁi‘f REOitoRd

inte %ér&@@hfﬁ%@w%@%@éﬁm@lﬁo IROEY(EDOE #itpis S“PHEC(’i‘@?ﬁ‘BCWéé
laddetkyThydnopztoxelevas stierebugt] - fper@xidairSuikaslelstlopnof are, for example,

Bd(gwaféﬁp Relisyeldohadd) %ryﬂerﬂampmef &0 Q0@ ebnl) I ¢ Eoéd&maewa@s
adde e mix r%\{v Iy @JZPD or yr ught to -3
poured% A A A
sepaPXY&lSdried (MgSO4), filtered and the solvent was evaporated. 10The
residue (4.1 g) was purified by column chromatography over silica gel

1 felueninpdlnd2 Q0 806BRGEN GTIERRRQZHOR33d2esents halo, ¢.g. bromo, can be
converted into a compound of formula (Ia) or (Ib) wherein R' represents Het, by
reaction with Het-B(OH); in the presence of a suitable catalyst, such as for example
Pd(OAc); or Pd(PPhs)4, in the presence of a suitable base, such as for example K3PO4
or Na,COs, and a suitable solvent, such as for example toluene or 1,2-dimethoxyethane

20 (DME).

Similarly, compounds of formula (Ia) or (Ib) in which R' is halo, for example bromo,
may be converted into compounds of formula (Ia) or (Ib) in which R’ is alkyl, for
example methyl, by treatment with an appropriate alkylating agent such as CH;B(OH),
or (CH3)4Sn in the presence of a suitable catalyst, such as for example Pd(PPhs)4, in a

25  suitable solvent such as for example toluene or 1,2-dimethoxyethane (DME).

Compounds of formula (Ia) or (Ib) wherein R' is halo, in particular bromo, can be
converted into a compound of formula (Ia) or (Ib) wherein R' is hydrogen, by reaction
with HCOONHy in the presence of a suitable catalyst such as for example palladium on
30  charcoal, and in the presence of a suitable solvent, such as for example an alcohol, ¢.g.
methanol. The same reaction conditions can be used to convert a compound of formula
(Ia) or (Ib) wherein R* or R’ is benzyl into a compound of formula (Ia) or (Ib) wherein

R* or R’ is hydrogen.

35  Compounds of formula (Ia) or (Ib) wherein R' is halo, in particular bromo, can also be
converted into a compound wherein R is formyl by reaction with

N,N-dimethylformamide in the presence of nBuLi and a suitable solvent, such as for



-60- CH2C12 100; 15-40 nm). The pure fractions were collected and the
solvent was evaporated. Yield: 0.9 g of intermediate 12 (27 %

P%%é?gﬁ 81S8f intermediate 17 and 18 1110 dia Adia B Inter 85‘5%007/063312
17Intermediate 18 nBuLi 1.6 M (0.008 mé% in hexane was added dropwise at
-20C to a solution of N-(I - 5 methylethyl)-2-propanamine (0.008 mol) in THF
(16 ml) under N, flow. The mixture was stirred at -20C for 20 minutes, then
coolexhtapty GG ally dollution dhinsterongaiatdsT{prepafechacbordingtodABtaj
(0.006spa1 ) ibr TéwmidT1 A deddiech TN NikUss &S h b hatble

and %Q 3 g‘ntpk&g{%g% %%g’%%ge éﬁg)i 2@ 5pre?ence of adsc}l t&ble solvent,

naphth 1 propanone (O THE ml) was a

mixtHER ?L@éad”ﬂ%ﬁa&talfe'@]roer% H‘Bm%mﬂh%‘?‘fi BHEHRYBR ice at -30C and
éxtracted with EtOAc. The organic layer was separated, dried (MgS0O4),
filterednﬁmﬂlﬂhecﬁ“ohtaﬂﬂa/\(a@ evappratedinTRereprichnes \Waskanifiedabp e ptopared

Chroi Q%&Mﬁ&ﬁihﬁiﬁ ﬁﬁhﬁﬂ&lﬁ%ﬁh@%@!&ﬁk@m{%%&Bh%ﬁé%({?dlthe
15-4 Pth t r&&tl riﬁen eé? coIIecte and the 1 oIv g\{g%raﬁg% e
Yi elc]i1 fand gl rac iof mﬁot ere purifie

by cef@rﬁwté%%@{wrawwé%rr %ﬁﬁ%@lﬁ@d@ﬁ}ém leyém@@ﬁ@fémwaﬁé?so
105-40livaxy, Tiwi fsdatioxsnplerdy, dodiectthe | &rchimadsolVeistresas avapoctaetly

Yielgh-@tnai af faction naechRe43 g of fraction B. Both fractions were
crystallized from DTPE/diethyl ether. The precipitate was filtered off and

dried, 20Yield: 0,32 g intermediate 17(8.2 %) (m.p.: 134C) and 0.23 g of

.merﬁ?@mwdfﬁé%%ﬁnﬂa %é%YW%G%?EFé%%@P ThEPSBF BEBETS
-61- firgliavwirpienadmE et WerelbpatsteacRordirdots théiorevimdghe like, by
1procedctienanthRETR tNFfiethapindicatetl dadaReepalatiosn ol inteimesigie 19

nBulid a@o% ﬁ@%@&@&dﬁe’)‘&fﬁﬁﬁfﬁ’aa%ﬁgﬁﬁg 1§g9mwgﬁ&% 1%9%1’1%@1&“0'”“0“
of N (1]( Let Qpanamin E?e(%se 0 % TI) gnlder N2

flow & Lﬁe as s g at -20¢ for°t rrilnu o8 ek c08 U%C A
so|ufrBHt@flﬁw“rﬁédraféb@ (OrERHretcACE SPBIGTS AL RIS.0009 mol) in THE

(30 ml) was added dropwise. The mixture was stirred at -70C for 30 minutes.

26\ SOd;lJﬂﬂ[ibﬁﬁd% -6l mnmm' 8eJiby @H&’@]YJRST{%&T@H%H@@@LM@ @lbépiddred

(15 mipives,addech The Maiie WeRstlied f08! TG(Or 8 hauts, paed out
extracte fhe org

at -3 on ice an anic ay rwas separate

driedMigSEm A bertechiorAt Sordraagiusapararhler i d hsiarsss o8y
was ietfie dadycab i asHeo wratopiapiidover silica gel (cluent:
CH2C12/CHIOH 98/2; 15-40 nm). Three fractions were collected and the

250IVent eS8V aPRIGE: (SY Jeld: B 3.a gk fract r%sé?n§5(919fﬂfﬁ0tk‘aﬂ BeWared
OZIQO%Of fraction 0 ig/ 68@b 6PCT/ t7/06? 2- Fraction 3

was CrystaifiZzed S p%limlfeu )eth fﬁlgr;e)lr%uplfaf)e Was’fi Ifelruc SR Brac
driedPféRs: Oz @%@H%ﬁ@@ﬁ%@@xmﬂﬁw%qﬁ@mﬁéé%w@m@
pre paiedhlacobrain guid thefpreviops pYbicativiel| nigrNiddmtt4s]. Compounds of
formula (Ta) or (Ib) wherein R' represents —CH,-NH, can be converted into a
30  compound of formula (Ia) or (Ib) wherein R' represents —CH,-N(Csalkyl), by reaction
with a suitable aldehyde or ketone reagent, such as for example paraformaldehyde or
formaldehyde, in the presence of sodium cyanoborohydride, acetic acid and a suitable

solvent, such as for example acetonitrile.

35  Compounds of formula (Ia) or (Ib) wherein R' represents R**R*N-CH,-, can be
prepared by reacting a compound of formula (Ia) or (Ib) wherein R’ is formyl, with a
suitable reagent of formula R*R**N-H in the presence of a suitable reducing agent,



The residue (350 g) was purified by column chromatography over silica gel
(eluent: CH2C12/1PrOH/NRIOH 99.5/0.5/0.2; 20-45 gm). Three fractions
wir YHEMES and the solvent was evaporated. Yield: 133 g BFgngﬁ?f’g]/%%u
material A, 20.1 g of fraction B (dia B) antP33 g of fraction C (dia B). Fraction
C was crystallized from DIPE. The precipitate was filtered off and dried. Yield:
25 g of intermediate 48 (B1). (R*.R*) Intermediate 48 (HI) 5 b5.
Preparatioricofeitaphediib(eN? b 26t aric 3 v ediasichnie foned el ediendtfile and
Internediate Re.dick diegtatermediaiends HBWainbie MR 0686 mol) in
hexane was added dropwise at -78C under N2 flow to a solution of AT-( |
-methylethyl)-2-propanamine (0.0686 m‘o%\iln THF (70 ml), and the mixture
was SNBRRG LD WG 6E) TIEPHERIERE & (Fressrds YRS GHyPoPRBasd by
£0.62eneting) drsorepPuRDS fowis ke dirapovize Rit i7eCand, thishmixaipble
was $hifeeshdid Btfor 8Gakgrd dighsnydptipethidaminD PR hany L piblaasn8uch
o o B B S eaci T
u W . : ixture w. ut i
o R SR S SR
sep&rabaIatf Bt TNFYSE 4y fortesdd Ip aXHaS EBI IR iRE ediafsdraraatet math
19esideteabverg pumifiechioybcohida i Iivd nato gratpbly enleersilicaige 05 (ahueplt:
CH2GHA{¢arb364, NI AR 896k :dbRvaRwm). Two pure fractions were
collected and their solvents were evaporated. Fraction | (3.56 g) was
crystallized from_ WO 2008/068266PCT/EP,2007/063312 -63- 2-propanone
and SRERGIRIREL. [T BrE RIS WAS Hitb Re AP S ARERPSHiRIYY R Mg BF
interdietizherrBqardmnrecRoR YNTCE7QY). wansbenysstasiiizEoy frenvfingpropanownsl of
18nd ghiethyd @ther.(Thevpeegipitaie cvasfiftevet affdntidaethd inlditdh B2 @ pling
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28IntEnsiByizanepropyl)-3-cthylcarbodiimide, a suitable base, such as for example
tricthylamine, and a suitable solvent, such as for example tetrahydrofuran and

20  methylenechloride.

Compounds of formula (Ia) or (Ib) wherein R' represents arylcarbonyl, can be prepared
by reacting in a first step (a) a compound of formula (Ia) or (Ib) wherein R' is halo, e.g.
bromo and the like, with a suitable arylaldehyde in the presence of nBuLi and a suitable
25  solvent, such as for example tetrahydrofuran. This reaction is preferably performed at
low temperature such as for example —70°C. In a next step (b), the product obtained in
step (a) is oxidized with a suitable oxidans, such as for example manganese oxide, in

the presence of a suitable solvent, such as for example methylene chloride.

30  Compounds of formula (Ia) or (Ib) wherein R* and R’ represent a ring moiety
substituted with alkylcarbonyl, can be prepared from the corresponding compound
wherein the ring moiety is unsubstituted by reaction with an appropriate acyl chloride,
e.g. acetyl chloride, in the presence of a suitable base, such as for example
triethylamine, and a suitable solvent, such as for example methylene chloride.

35
Compounds of formula (Ia) or (Ib) wherein R* and R’ represent an unsubstituted ring

moiety, can be prepared from the corresponding compound wherein the ring moiety is



nBuL,i 1.6 M (0.04 mol) in hexane was added dropvvise at -78C under N2
flow to a solution of N-(1-methylethyl)-2-propanamine (0.04 mol) in THE (7 O
m‘f? MR re was brought to OC and then cooled again ta ™ 2)07/063312
solution of intermediate 9 10 (prepared aﬁ%rdlng to A3.a) (0.0365 mol) in
THF (70 ml) was added dropwise. The mixture was stirred at -78C for 1 hour.
A solution of 4-(dimethylamino)-2-butanone (0.0438 mol) in THF (70 ml) was
addedbstiheahixttireryakstibsed ation8d thorminmirrbiought toth8PE spogreth
out QpiiAR AN EXII 3G d WEh RiB R JdneRiganiciRyehlyasiseRaedo digd

(Mg?%ﬁ)dsfyggggwg a@glgqigﬁgtﬁwl%gtgv&?orated 15The residue (17 g) was

purified by column chromatograp y over silica gel (eluent:
CH2C12/CH30H/N1-140H 97/3/0.2; 15-40 Am) Two pure fractions were
olleostbandtiogiiosohe ke w@bvhgm&demﬁ@n&mg@mb%ﬁmém@dlalo
fromegliebiybetbeed Tine preaipiiate sfashiterertoff aoghditeen Kietepidsang ohenyl

inte rmm&%@@@ I:f-e?/ 03 gcglogi %ﬂﬂtﬁé 3 glgdgp‘%e%)mggf YWtable catalyst
2008/0E (?6PCT/E1P% 1493331 - Fo Iov¥mg tglremedlate were

Suc or € CPI’II {7111 I'GSG base fsu
prepare accor 8 I0US oce ure an were pUﬁ as II’I

|nte%@%@%%ﬁ®@ ﬁ‘r‘étsﬁ‘fla]é ehoywaspitine By b%ﬂﬁﬁlﬁthoxyethane
1ehrofaaeyraphy elvehdilite gehfpleerth@blC1210-130H,NH40H 99/1/0.1).
Two pure fractions were collected and the solvent was evaporated. Yield: 2.5
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Compounds of formula (Ia) or (Ib) wherein R* and R’ are taken together with the
nitrogen to which they are attached to form 1,1-dioxide-thiomorpholinyl, can be
prepared from the corresponding thiomorpholine derivative by reaction with an

20  appropriate organic or inorganic peroxide. Appropriate inorganic peroxides comprise,
for example, hydrogen peroxide, alkali metal or earth alkaline metal peroxides, e.g.
sodium peroxide, potassium peroxide; appropriate organic peroxides may comprise
peroxy acids such as, for example, benzenecarboperoxoic acid or halo substituted
benzenecarboperoxoic acid, e.g. 3-chlorobenzenecarboperoxoic acid, peroxoalkanoic

25  acids, e.g. peroxoacetic acid, alkylhydroperoxides, ¢.g. tert.butyl hydro-peroxide.
Suitable solvents are, for example, water, lower alcohols, e.g. ethanol and the like,
hydrocarbons, ¢.g. toluene, ketones, e.g. 2-butanone, halogenated hydrocarbons, ¢.g.

dichloromethane, and mixtures of such solvents.

30  Compounds of formula (Ia) or (Ib) can also be converted into a quaternary amine by
reaction with a suitable quaternizing agent, such as, for example, an optionally
substituted C;salkylhalide, arylC, salkylhalide, C;_salkylcarbonylhalide,
arylcarbonylhalide, Het'C)salkylhalide or Het'carbonylhalide, ¢.g. methyliodide or
benzyliodide, in the presence of a suitable solvent, such as for example acetone wherein

35  Het' represents furanyl or thienyl; or a bicyclic heterocycle selected from benzofuranyl
or benzothienyl; each monocyclic and bicyclic heterocycle may optionally be
substituted with 1, 2 or 3 substituents, cach substituent independently selected from the



Intermediate 51 and 52 The residue (20.8 g) was purified by column
chromatogra hy over silica gel (eluent: CH2C12/CH30OH/NH40OH 99/1/0.1
™S 6?% ﬁsﬁgfions were collected and their solvents were evgwﬁl’é&”ﬂ 06
Fraction | was crystallized from DIPE. Th‘élprecipitate was filtered off and
dried. Yield: 1.21 g of intermediate 51(7.3 %) (m.p. 150 C). Fraction 2 was
crystallized from EtOAc. The precipitate was filtered off and dried. Yield: 4.13
g of gnvepmétiadneG2aB84 Ui (aryp. 230 Q)attibiBrouniR dreecpisdntaidylthe below
gtermqiﬁtevﬂiféyéﬁlﬂam refigsdidsl m%rmgi@t/.%a@ﬁba&&dy%,laéi’c&é%?%i 2A462-

re [ ed - -65-
PO%@?& .%gyr%io {vrvaaléga %ﬁé@%%%%%%%@%?zg 1;50%% 1%9%{%& complete
addifBHM AL AT K Par SR B ROURIS T0 S8 WHBRAHESH The mixture
Was stirred at 80C overnight, then brought to room temperature and poured
out dR'} ¢ was added. The mixture was stirred for | hour while ice was
added apethernge ?racte;\d with EtOAc. The organic layer was separated,
¢ wighh H20, dried (MgS0O4), filtered and the solvent was
evaporated. Yi&ld:'80.2 g of intermediate 13 (60 %). b. Preparation of
intermediate 14

12
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wherein Q represents a radical of formula

RO R10 RO 10 R® R0
S +II\I/R4 o +IIQ/R4 o +[|\1’R4
N P s
2 CHJy RS AN N RS g [ e R
R® R3
R3a
(a-1) (a-2) (a-3)

10
It is evident that in the foregoing and in the following reactions, the reaction products
may be isolated from the reaction medium and, if necessary, further purified according
to methodologies generally known in the art, such as extraction, crystallization and
chromatography. It is further evident that reaction products that exist in more than one

15  enantiomeric form, may be isolated from their mixture by known techniques, in
particular preparative chromatography, such as preparative HPLC, chiral
chromatography. Individual diastereoisomers or individual enantiomers can also be

obtained by Supercritical Fluid Chromatography (SCF).

20  The starting materials and the intermediates are compounds that are either
commercially available or may be prepared according to conventional reaction
procedures generally known in the art. For example, the intermediates of formula (11a)
to (IId) can be prepared according to the methods described in W02004/011436,
W02005/070924, W02005/070430 or WO2005/075428, the contents of which are

25  incorporated herein by reference.



A mixture of intermediate 13 (prepared according to A4.a) (0.295 mol) in
CH30Na 30 10 % in CI-130H (250 ml) and CH30OH (250 ml) was stirred at
sf° 3%8%5?% The mixture was brought to room temperature?%ﬂﬁ?é?uogﬂ?%z
ice and extracted with EtOAc. The organt 2Iayer was separated, washed with
H20, dried (MgSO4), filtered and the solvent was evaporated. The residue
(57 g) was purified by column chromatography over silica gel (eluent:

CH2@ ba/tydohtxane20/@aec? 0f46ruai). (Theapd (dléaetidrepwpred by otietbeglan
and fhersRiueRbNasBYRNOAEeH. Jialdw el dntermadiate 44 £ 3¢1%) a6eording
Preparatio lgwﬂ%elrég&goigt&@e%lgg%m dia Adia B Intermediate
15Intenaediate 16 nBuTi 1.6 M (0.067 mol) in hexane was added dropwise at
-30C under N2 flow to a solution of N-(1-methylethyl)-2-propanamine (0.067
fol) in THF (150 m1). The mixture waxchkgipel at -20C for 30 minutes and
then cooI@d)'%o -70Q®’ A solution of 20 intermediate 14 (prepared according to
mol) ip THF (50 ml) was added dropvv:ise. The mixture was
nutes. A solutionlof ZepWO  Rr?

/ER2007/063312 -eﬁ’mc Mo T (ka)
-1-propanone (0.053 mol) in THF (5 Oml) was
added dropvv:ise. The mixture was stirred\dta)60C for 2 hours, hydrolized
with ice water and éXtracted with EtOAc. The organic layer was separated,
dried (MgSO4, filtered and the solvent was evaporated. The residue (22 g)
was purjfied by callimn 5chromatography over silica gel (eluent:
CH2C12/CHIOH/NH4OH 99.25/0.75/0.1; 15-40 um). Ihree pure fractions

(dimethylami

were coll vents were eya orated. Yield: 4 g of fraction 1, 3
g of fracti nd 113 g of fractigne@:F1ae G ystallized T7om E{0A

and diethyl®ther:Nrhegrecipitate was filt e off and dried. Yield: 2.9 g of
intermediate 15 (14.8 %). Fraction 2 was rygtallized from EtOAc and diethyl
10ether. The pre ibitate was filtered off and dried. Yield: 1.5 g of intermediate
16 (7.7 %). a. Preparation of intermediate 20 Benzenepropanoyl! chloride
(0.53smghBvds mddedksiovwlydis&EoppeniNefidwetaly &b sotutiovhotin all
[1|, ;'vhfmxd}eﬂld@ﬂiﬁsgegéwﬁﬁmalmjmﬁﬁ%ld_%a?eaﬁaig&lig@tiﬁﬁaﬁbe%ﬁ&ion.
. After complete ition mixture was, stirr r ur, at ro
o B TR A A B9 ne
added®The mixture was stirred at room temperature for 30 minutes and
extrddeshnithe@HIOIRccTiEe Sagdsigsedtor sxribosers e dunda o dof ik G20 or
driedl(Mgdy), fitaraecansdihessgirentubOwag evaporated. The residue was
taken up in diethyl ether, filtered off and dried. Yield: 112 g of intermediate 20
84 %). b. Preparation of intermediate 21 NCI, POCDb (2.24 mol) was added
Brop e ST B AL FTR P TH ATE A B e PR A o
A5.2rPem2(Fol) was added. The mixture was stirred at 80C 250vernight,
then poured out on ice, stirred for 30 minutes and extracted with EtOAc. WO
2008/068266PCT/EP2007/063312



-67- The organic layer was separated, dried (MgSO4), filtered and the solvent
was evaporated. The residue (136 g) was purified by column chromato

ove? §?ﬁ§{6§é‘16(eluent CH2C12/cyclohexane 70/30; 20-45 oms Tﬂ@za%f ép
fractions were collected and the solvent Wais evaporated. Yield: 26 g of
intermediate 21 (84 %). 5 c. Preparation of intermediate 22 0 CH; A mixture
of intermediate 21 (prepared according to A5.b) (0.0788 mol) in CEl:ONa
30% in CHIOH (50 ml) and CHIOH (286hemikwas stirred at 80C overnight.
The mlxture( AS brought to room tempgrature, pour&d:out into ice water and

extracted Wlt The organic layellwas separate shegd with 1320,
dried (MgSO4) \I ered 10and tRé so vent'was-evapor, ted

Thé residue (30
g) was purifie column chromatography over silica gél (efient: R®
CH2C12/cyclohexane 70/30; 20-45 om). The pure fractions were collected
and the solveRit.was evaporated. Yield: 17 g of intermediate 2} &)@6 %). dl.
Preparation of\ d/ate ¢3 and 24 dia Adia B Intermediat

23Intermediatg| 24 [15nBuLi R1.6 M (0.6&5 mol) in hex&Re was ddded dropwise
at -30C under 7192 sqlytion oWIethyl ine
(0.055 mol) in THF (150 m1). The mi@Greawasstirred r 30 minutes

and then cooled to -70@) A solution of intermediate 2 (prepaled@ccording to
A5.c¢) (0.036 mol) in THF (50 ml) was added dropv‘\;isyrhe mixture yas

stirred aR'70C for 45 minutes. A &diution of 3- 20 2
i 044 . mof) in THF (‘:’f@ ml) was

was stirred™at -#0 Sf@ﬂ(egkpouré?)hy olizgd With ice water and extracted\with,
EtOAc. The organic layer was separated, dried @4gSO4), fiftered and th
solvent was evai8rated. The residue (19 g) wasYurified by column
chromatography over silica gel (eluent: 5 CH2CM&4OH
99.5/0.5/0.1; 15-40 gm). Two pure fractions were and their solvgnts
were evaporated. Yield: 1.3 g of Fraction 1 and 1.5 g of Fralfiolf?” Fractio

was crystallized from EtOAc and diethyl ether. The precipfiate was filtered Off
and dried. Yield: 0.85 g of intermediate 23 (4.7 %) (m.p. 174&G,). Fraction 2

was crystallized from diethyl ether and D1PE. The precipitat zas "te /eq off
and dried. 10Yield: 1 g of intermediate 24(5.5 %) (m.p. 192C ng
intermediates were prepared according to the previous proced vere
purified as indicated. WO 2008/068266PCT/EP2007/063312 -69- d2.

Preparation of intermediate 36 and 37 dia Adia B Intermediate -9
36Intermediate 37 A mixture of N-(1-methylethyl)-2-propanamine

hydraahiride (Aib(S QA% el i 1I|1"U:m@1Qt () v 57 206 O
10 Mdp g;f; D I R ASHEL RIS L FOE AR LS X@%%?e%eat

thIS te ature utes t en COO SO ution

8%?8‘5‘2%?@]55%8"&8&’6?&rP&%‘/l%OE}O&Yb‘éé%W%l) in THF

3 fluorobenzenepropionyl chloride or p-chlorobenzenepropionyl chloride, in the
presence of a suitable base, such as tricthylamine, 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.
10 Inanext step (b) the adduct obtained in step (a) is reacted with phosphoryl chloride
(POCl3) 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; galkyloxy radical is



(10 ml) was added dropwise at -70C. The mixture was stirred at this
erature for 30 minutes. A solution of

d? et Wno) 1-(1-naphthaleny1)-1-propanone (0.0111 r%SF/]FﬁWfQG@féZ
mI) was added dropwise. The mixture wattstirred at -70C for 3 hours, then
poured out into ice water, NaC1 and extracted with EtOAc. The organic
10layer was separated, dried (MgSO4), filtered, and the solvent was
evapuaratieded/bel d:abtgg Thisfractivimtwasmpreifidc bizicodumstephitorwatography
overgligagry I(luent: &rCH2 Gl RNSIARH O WO-: kard i) -d,wakyl.
ffaC%% inEHR GOl 'e%?gn%‘&ﬂ\ (5}88 gﬁ!&l %8?&%@%%99%% 6 ;P? é%@é”%t% -70-

solvent was gvaporate raction 1 raction 2

FrachBHIWadiQ/staHmRa Hromaktie suice! J?Héeﬁ?ﬂ%ﬁ‘pﬁﬁl‘eswg@ﬁ@%éﬂ B
and pidedhcy idle sotable o metm@zhnaﬁef@@?(@%l)e(m PeoB ) dithany L Rradtion
2 wascshymaﬂizedlﬁmm digtibyhiefhiethd peprecipitatainbk theredoftaful

dried ¥igld 08 B ReedRiowad @réahﬁﬁh %&%&M@ﬁl% Pieof
Prepara %f |nter edl?te 3 t%ét%% Sé % a%dde mlxtur
of DR PG R ST OB s SEIAD S 080 ), Rapae
(0. Oéﬂqp@?%ea|@tyg|wéx"yfkgq@ermedlate obtained in step (b) can a S0 be converted
10 0dimetmoiofinicdiphehyidid BOpHedbhitatk ). 008rgnuRTti ér Hyarfigan of htkyl, by
MixtyR At e fas e mmﬂﬁ(ﬁzwn&mmwm@m%ﬁé Rhitable base, such as
WO%QP@%%%@ Nl %f ?%Q(‘)%% a%ops'&hr%? ¥lognzeng (& milwas Edded

The mixture was Stlrl’ hours. e residue was purifi

coluMREHISIn &S5BS &}E’rlﬂﬁmﬁ‘gﬁt?&@éﬁ{e@ﬁ ?@@UW‘Q@?f‘{ﬂ‘é‘ﬁted
CHZ@Q@E@A@W@W%@@Z@ @ 0utivyIoMYE puksyiraotiominBlyenbstibiiedtedh
18nd theasejuaiyt wabreVapay atpebsdiritlbP H250g &ﬁdﬂfi&fmﬁﬁllate 32 (dia B) (19

%). EXABIEAC, 2 BISROMRYAR SIDGIGHBlE AR Pk, in .
200%25@ 6PCT epgvoewo@ 12971 mol) in CHIC OH (3 lrlrlﬂtepresenceo

toluene ( was stirre ana re?luoxreedg 1or16 %Ll} S, ? erﬁnc oel%(gp to'foom
temperature and extracted with EtOAc. The organic layer was washed with
satutedragdieos Nadiyld feowMgBOx) aidt&edpanchthe dsobeentuidéntermediates
2§Vamé{§§%|pr¥§&t6%9ci9li@rﬁﬁlﬁ)(‘0’ , Pt %%%Wﬁ&%ﬁ%ﬁ@&%ﬁ&%@v
Slllca gmte d&f? %%e (19¥19 lOP YL ng (g% (Ohfb%ét 46(?({] Z%gl 10%efrlasl%gct§d

were CO ecte € S0 vent was eva n ermed |a e

33. B %‘b&?&ﬂ%’ﬂ wmmsﬁﬁa@%wlarﬂ?@eahﬂﬁ%ﬁ%ﬂ%ﬂff of fyitable

C11b@egich as sodium hydroxide (Pfitzinger reaction), after which the carboxyhc acid
compound is decarboxylated in a next step (b) at high temperature in the presence of a

25  suitable reaction-inert solvent such as diphenylether.

Scheme 3
Os_ OH
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Intermediates of formula (V) wherein R® represents Het, said intermediates being
30 represented by formula (V-f), can be prepared according to the following reaction

scheme 3a.



dia Adia 13 Intermediate 34Intermediate 35 nBuLi 1.6 M in hexane (0.0045
mol) was added at -70C to a mixture of N-(1- methylethyl)-2-propanamine
hyHYFeRtOAEE%1:1) (0.0044 mol) in THF (10 m1). The 10m|xtd’r%%€i£§“£¥ (i
at -20C for 20 minutes. A solution of inteftiiediate 33 (prepared according to
A7.a) (0.0037 mol) in THF (10 ml) was added at -70C. The mixture was
stirred at -70C for 2 hours. A solution of

3-(dimethylamino)-1-(3- quorophenyl)SiLh_em_Qﬁanone (0.0037 mol) in THF (5

ml) Wis added at -70C. The mixture was stirge 70C for 3 urs.

NH4 %vas added. The mggture extrtac dW|t FtO 715 e
organjcMayer Was sepacatsd, dHeeI;(M OX), Tilfered a &S Het
evapor N\; g&i 3 g. This fraction wasGurifécRy column ch lgly

over silica gel (cluent: CH2C12/CH30OH/NH40H 99/1/0.1; 15-40nm)
fractions were collected and the solvent was evaporated. Yield: 0. 35(\/ g of
fraCt]!&%tﬁH@éﬁe?@eQ U&ﬁﬂﬁ&?stgﬂ‘i‘?'&nﬂh\%ﬁ%ﬁ Bl%@c@ &@ﬁﬁlfﬂéprﬁngi%s

precipitate w. s nd 20 Yield: 0.24 ofl medlat
(el oy e U S O R SR e

was qﬂfa}%'a - SAdE tfvﬂ@rae@dgma@(b? W&WMQ@%S%@HH@%W e
216@)raly@20e8/088266 PEiT ¢ERA0O MO 8834 thT Peabtia SThe Rrspanatian of

intergopdiaie 63 beChradiG3d stspansiaN HiRdGARACIY 2020 8. Ina
0.00067 g 'gb's' 3 g%%(?& BBRSILP:D 9%5‘29}1@&%%&8&%49 ihemeliin BMF
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6- chwﬁdrllsnmw@% i) thoresersy Wasswiablasdernid fophisdoastatprlc
1 nixtorehyRacstittaddéor 6 hours at 80 C. More 6-chloro-1-hexyne (0.039 mol)
was added and the reaction mixture was stirred for one more hour at 80 C,
then for 18 hours at roo peratyre. tur s coal led dow
oo TR A o LISHLE (RochH Chet St B i ccording
cH2e e (8llowing Frastiamhehigante 10layer was separated, washed with
brine, then separated again. The combined organic layers were dried
1§MgS04), filtered and the solvent wasseNaperated. The residue was purified
by rexgrsed-phase high-performance liquid chromatography (Column: Xterra
Prep MS C18 Length: 10 cm, p 19 mm partlcle size: 5R0m; eluent: (O. 2 %
NFLH !
were 1 i

(V-a)

(V-p)

Reaction scheme (4) comprises step (a) in which the quinoline moiety is converted in
the quinolinone moiety by reaction with a suitable acid, such as for example
hydrochloric acid. In a next step (b), a R® substituent is introduced by reacting the

20  intermediate obtained in step (a) with a suitable alkylating agent, such as for example
alkyliodide, e.g. methyliodide, in the presence of a suitable base, such as for example
NaOH or benzyltricthylammonium chloride, a suitable solvent, such as for example
tetrahydrofuran.

25  Intermediates of formula (V) wherein the R® and R® are taken together to form the
radical -CH=CH-N=, said intermediates being represented by formula (V’-c), can be

prepared according to the following reaction scheme (5).



Intermediate 69 Intermediate 70 WO 2008/068266PCT/EP2007/063312
-73- equiv), KIICO3 (0.0041 mol) in 1-methyl-2- pyrrolidinone (16 ml) and
W‘%%F%Q?/ﬁﬁ‘jz\ﬁas stirred for 10 minutes at 100 C. A suspensio (GfEP2007/063312
PdC12(PhCN)2 (0.000021 mol) in I-meth‘iﬁ-‘Z- pyrrolidinone (0.16 ml) was
added, and the mixture was stirred 18 hours at 100 C. The solvent was then
evaporated. The residue was partitioned between Swater (1.5 ml) and
CH2C12 (9 ml). This mixture was stirred vigorously, and then filtered through
an !solute HM-N filter. The filter residugyas washed twice with CH2CI2 (4.5
ml) ang,once with CH2C12 (3 ml). The solvent was evaporated and the
residug was purified by reverggg-phase HPLC. Yield : Internmégiate 69 (53
mg) a rRdiate7 6106 ﬁ\d.Fo wing intermediates su i
Table 1 nfiguratioft n

previous procedur%': Table 1 In Q. Structure 57

11 k(
O—

O_

Reaction scheme (5) comprises step (a) in which the intermediate is reacted with
5 NH;-CH,-CH(OCH3s),. In a next step (b), the fused imidazolyl moiety is formed by
reaction with acetic acid in the presence of a suitable solvent, such as for example

xylene.

The intermediates of formula (VI-a) are compounds that are either commercially
10 available or may be prepared according to conventional reaction procedures generally
known in the art. For example, intermediates of formula (VI-a) may be prepared

according to the following reaction scheme (6):

Scheme 6
o 0
0
RS+ (CHz)q\)l\ (@) Rg)J\/(C'{'ézq (b) Ra)J\/(Csz R
c’ Cl — — N
\s
15 (VI-a)

Reaction scheme (6) comprises step (a) in which R?, in particular an appropriately
substituted aryl, more in particular an appropriately substituted phenyl, is reacted by
Friedel-Craft reaction with an appropriate acylchloride such as 3-chloropropionyl
chloride or 4-chlorobutyryl chloride, in the presence of a suitable Lewis acid, such as
20  for example AlCls, FeCls, SnCly, TiCly or ZnCl, and a suitable reaction-inert solvent,
such as methylene chloride or ethylene dichloride. The reaction may conveniently be
carried out at a temperature ranging between room temperature and reflux temperature.
In a next step (b), an amino group (-NR*R’) is introduced by reacting the intermediate
obtained in step (a) with a primary or secondary amine (HNR'R®).

25

The intermediates of formula (VI-a) may also be prepared according to the following

reaction Scheme (7) :
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Scheme 7
(0] (a) oH (b)

0
CH 3
3 " . B~ 2){ — R~ yel — R~

Cl (CH2)q (CH2)q

l ©

Q
(CHy)q
R3)J\/ R4

RS
(VI-a)

Reaction scheme (7) comprises step (a) in which R*-C(=0)-H, for instance an
appropriately substituted arylcarboxaldehyde, more in particular an appropriately
substituted phenyl or naphthylcarboxaldehyde, is reacted with an appropriate
intermediate compound such as for example 1-bromo-4-chlorobutane, in the presence
of Grignard reagent and a suitable solvent, such as for example diethyl ether,
tetrahydrofuran. The reaction may conveniently be carried out at a low temperature for
instance 5°C. In a next step (b), an oxidation is performed in the presence of
Jones’reagent in a suitable solvent, such as for example acetone. In a next step (c), an
amino group (-NR4Rs) is introduced by reacting the intermediate compound obtained in
step (b) with a primary or secondary amine HNR4Rs in the presence of a suitable
solvent, such as for example acetonitrile, and a suitable base, such as for example
K,CO:s.

Alternatively, intermediates of formula (VI-a) may be prepared according to the

following reaction scheme (8):

Scheme 8 5
RS\I(LOH _(2 N N\Z_ﬂ> “J (CHQ/):Jl —>(C) R3J\/ (CHZ%I\{/ R4
R5
(Vl-a)
Reaction scheme (8) comprises step (a) in which for instance a suitable acid is reacted
with NH(CH3)(OCHs) 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 a suitable Grignard reagens, ¢.g. 4-chlorobutyl magnesium bromide, in
the presence of a suitable solvent, such as for example tetrahydrofuran. In a next step
(¢), an amino group (-NR4Rs) is introduced by reacting the intermediate obtained in
step (b) with a primary or secondary amine HNR4Rs in the presence of a suitable
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solvent, such as for example acetonitrile, and a suitable base, such as for example
K,CO:s.

The intermediates of formula (VI-b) are compounds that are either commercially
available or may be prepared according to conventional reaction procedures generally
known in the art. For example, intermediates of formula (VI-b) wherein q represents 1,
said intermediates being represented by formula (VI-b-1), may be prepared according
to the following reaction scheme (9):

Scheme 9

0 (@) o, ® Q © 0 "

R3a/\u/0H—> /\]J/N — N — R3a/\]_[/\/N\/R§
(VI-b-1)

Reaction scheme (9) comprises step (a) in which for instance a suitable acid is reacted
with NH(CH3)(OCHs) 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 CHsMgCl 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 obtained in step (b) with a primary or
secondary amine HNR*R” in the presence of CHx(=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.

Intermediates of formula (VI-b) wherein R**-CH,-, represents R** -CH,-CH,- (which is
possible for those intermediates of formula (VI-b) wherein R* represents alkyl,
arylalkyl, aryl-O-alkyl or aryl-alkyl-O-alkyl and R*" is the same as R** but with 1
carbon atom less in the alkyl chain attached to CH;) and wherein q represents 1, said
intermediates being represented by formula (VI-b-2), can be prepared according to the

following reaction scheme (10):

Scheme 10
(®) (c)
RS2 /( /\/”\ —>R3a/\)l\/\ R /\)J\/\

(VI-b-2)
Reaction scheme 10 comprises step (a) wherein a suitable aldehyde is reacted with
acetone in the presence of a suitable base, such as for example sodium hydroxide. In a

next step (b), the product obtained in step (a) is reacted with a primary or secondary
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amine HNRR® 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. cthanol. In a next step (c), the product obtained in step (b) is hydrogenated (H») in
the presence of a suitable catalyst, such as for example palladium on charcoal, and a

suitable solvent, such as for example water and an alcohol, e.g. ethanol.

Intermediates of formula (IV) wherein R® represents a halo substituted phenyl, may be
converted into an intermediate of formula (IV) wherein R® represents phenyl
substituted with aryl, by reaction with arylboronic acid in the presence of a suitable
base, such as for example potassium phosphate, a suitable catalyst, such as for example
palladium acetate, and a suitable ligand, such as for example 2-dicyclohexylphosphino-

2’,6’-dimethoxybiphenyl, in an appropriate solvent, such as for example toluene.

Intermediates of formula (IV) wherein R® represents a halo substituted phenyl, may
also be converted into an intermediate of formula (IV) wherein R* represents phenyl
substituted with C,.salkenyl optionally substituted with phenyl, by reaction with an
appropriate C,salkene, such as for example styrene, in the presence of a suitable base,
such as for example triethylamine, a suitable catalyst, such as for example palladium
acetate, and a suitable ligand, such as for example tri-o-tolylphosphine, in an

appropriate solvent, such as for example DMF.
In case in the above reaction schemes, the suitable amine HNR'R” represents
substituted 2,5-diazabicyclo[2.2.1]heptyl, said amine can be prepared according to the

following reaction scheme (11):

Scheme 11

<i > (a) (b)
PN N—H » p—N SN—R‘ —> H—N SN—R‘

Reaction scheme (11) comprises the step of reacting an appropriately protected

2,5-diazabicyclo[2.2.1]heptyl wherein P represents for instance tert-butyloxycarbonyl,
with an appropriate reagens of formula W-R’ wherein W represents a suitable leaving
group, such as for example halo, e.g. bromo and the like, and wherein R’ represents the
substituent to be introduced, in the presence of a suitable base, such as for example
K,COs, NaHCO:s or triethylamine, a suitable phase transfer reagent, such as for
example tetra-n-butylammonium chloride, a suitable solvent, such as for example
acetonitrile, and optionally KI to increase the speed of the reaction. In a next step (b),
the protective group is removed by reaction with a suitable acid, such as for example
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trifluoroacetic acid in the presence of a suitable solvent, such as for example methylene

chloride.

Intermediates of formula (I1I-a) may be prepared according to the following reaction
Scheme (12):

Scheme 12
R", R’
Xr X
I
P4 N/

(lla)

Reaction scheme (12) comprises step (a) wherein a suitable quinoline derivative,
wherein W, represents a suitable leaving group, such as for example halo, ¢.g. bromo,
is reacted with a suitable alkyne derivative wherein W, represents a suitable leaving
group, such as for example halo, e.g. chloro, in the presence of a suitable catalyst, such
as for example PdCL(PhCN),, a suitable ligand, such as for example X-PHOS, a
suitable base, such as for example Cs;COs, and a suitable solvent, such as for example

N,N-dimethylformamide. In a next step (b), the product obtained in step (a) is reacted
6

~
with B(OH)2 and R*-1 in the presence of a suitable catalyst, such as for example
PdCl,(PhCN),, a suitable base, such as for example KHCOs, and a suitable solvent,
such as for example 1-methyl-2-pyrrolidinone and water.
The same reaction procedure can be used to synthesize compounds of formula (I1Ib).

Intermediates of formula (VII) can be prepared according to reaction scheme 13.



101 ClI 40 67 101 O,-,.ci is Example A9 a. Preparation of
intermediate 71 C H3 nBuLl 1.6M in hexane (0.0346 mol) was added
dPXB\ﬁ?QQ(’g{;Z%C to a solution of N-(1-methylethyl)-2- propana]?'ﬁﬂ"{g (%9(5@2%312
mol) in THF (70 ml) under N2 flow. The Sthixture was stirred at -20C for 20
minutes, then cooled to -70C. A solution of 6-
bromo-2-methoxy-3-(phenylmethyl)-quinoline (intermediate compound 3 (Ex.
A3) of W02004/011436) (0.029 mol) itchiddte (30 ml) was added. The mixture
was &irred at 0 or 1 hour.A solution of

1-(5-chl nty)-/i-béAzotriazole (0.0576 mol) in THF (100 ml) was
added. The mixglre was stirred at -70C for 3 hours. H20 10 was added. The
mixture was eRfracted with EtOAe. The organic layer was washed with H20,
then with saturated aqueous NAC1 solution, dried (MgSO4), filtered and the
solvent was evaporated. The residue (19 g) was purified by column
chromatography|over silica gel (eluent: Cyclohexane/AcOEt 93/7; 20-45mn).
The fraction was|collected and the solvent was evaporated. Yield: 3.85 g of
crude residue (3p%). After

1 7 R® (b) 1 7 R®
Re R 0 W R i 0 N,R4
|\\ N (CHa)g |\\ A (CHJ; R®
s -
Z N R2 F N R2
(Vi (VN

In reaction scheme 13, in step (a) an intermediate of formula (V) is reacted with an
intermediate of formula (IX) wherein W’ represents a suitable leaving group, such as
5  for example /H-benzotriazole, and W represents a suitable leaving group, such as for

example halo, e.g. chloro, in the presence of nBulLi, a suitable base, such as for
example N-(1-methylethyl)-2-propanamine, and a suitable solvent, such as for example
tetrahydrofuran. The reaction may conveniently be carried out at a temperature ranging
between —20 and —70 °C. In a next step (b), the resulting intermediate of formula

10 (VIII) is reacted with a primary or secondary amine HNR'R’ in the presence of a
suitable base, such as for example potassium carbonate, and a suitable solvent, such as

for example acetonitrile.

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

EXPERIMENTAL PART

Of some compounds or intermediates the absolute stereochemical configuration of the
stereogenic carbon atom(s) therein or the configuration at the double bond was not

20  experimentally determined. In those cases the stereochemically isomeric form which
was first isolated is designated as “A” and the second as “B”, without further reference
to the actual stereochemical configuration. However, said “A” and “B” isomeric forms

can be unambiguously characterized by a person skilled in the art, using art-known
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precipitate was filtered off and dried. Yield: 2.65 g of intermediate 71(21%). b.
P%%g?gﬁ {81°8f intermediate 72 C H3 A mixture of intermediat® 'TfLEfﬁ 84 Zlu
mol), (1S,48)-2-benzyl-2,5- dlazablcyclof§'2 11heptane dihydrobromide
(0.0045 mol) and potassium carbonate 5(0.009 mol) in acetonitrile (20 ml)
was stirred under reflux for 24 hours and was then cooled to room
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Whenever this applies, this also counts for the final compound.

30  Hereinafter, “DMF” is defined as N,N-dimethylformamide, "THF” is defined as
tetrahydrofuran, “DIPE” is defined as diisopropylether, “DCM” is defined as
dichloromethane, “PPA” is defined as polyphosphoric acid.



a. Preparation of intermediate 75 OH 20 CI A solution of
1-bromo-4-chlorobutane (22.25 ml, 0.19 mol) in diethyl etheréjloo ml
ad‘deaﬂg%fﬁﬁgc (under N2 atmosphere) to a suspension of a t4EE RZ/ 63312
turnings (4.67 g, 0.19 mol) in diethyl ethe?3(100 ml). Some crystals of iodine
were also added. WO 2008/068266PCT/EP2007/063312 -78- The
temperature in the flask increased, and the orange colour turned to white.
Oncéxperiadditioprof 1-bromo-4-chlorobutane was completed, the reaction
was cooled in an | e bath and 2-naphthalenecarboxaldehyde (20.00 g, 0.13
: ALY PSR LEIHBRSHPHE (200 ml, dry). The reaction
mlxtggﬁ@é@ 1|rred in the icc-bath for 4 5hours. Then the mixture was
quenched with NH4C11 N. Both phases were separated. The organic layer
was yaghed with, Prinenfied (MgSO4), filtered and the solvent was
evaporated The residue was purified by flash chromatography (eluent: 17-
hexarit A¢ 20:1). The desired fractions were collected and the solvent
ad, yiglding intermediate 75. 10 b. Preparation of intermediate
0, 0j04 mol) was dissolved in CH2CI2 (120 ml)
and the flask was Cooled IQps -path Mn02 (34.85 g, 0.40 mol) was added
and the reaction 15 mixture was stirred in the ice-bath for 1 hour and then
overpight at room temperatu n|n itional unt
oD 1 SRR oo s A0 F S SR pion
amoRint-BrABZEL B At PROLs T HES 9 ey Clag Uiy The
ovemightramaotirehaprratuienThenrvie02 beas. lrovescddefitrBhiopraveitate
CelitgasTiie:piDeltcheasdpuititier doytaghce h v assigiiaphy (edugnitlized from
n- hecﬁ@{ll&/ll%méc %949rgr)1p¥é‘?é%c@ ﬁﬂtegegfo@tﬁ{ﬁrtﬁfy@teﬂe@d( lq (??of:mtermedlate
Prepa tlrﬁn f mteg iate 77 0 A mixture of intermediate 7
0. OO 6§“ me homopiperazine (1.01 25 ml, 0.0081 mol) and K2C01
161.68 g, 0.0081 mol) |n CHI1CN (12.16 ml) was refluxed at 80 C over the
weekend. Inorganic salts were removed by filtration and the crudes were
purifiegby.fagh ehigmategraphy (eluent: n-hexanetEtOAc). The desired
fractions were coIIected and the solvent was evaporated. Yield: 0.26 g of
internfedi 008/068266PCT/EP2007/063312 -79- d.
' 3 Intermediate 78 (mixture of diastereoisnmers)

POCl; (192.6 ml) was added slowly at 5°C to DMF (35.4 ml). Intermediate 1

(prepared according to Al.a) (0.296 mol) was added. The mixture was stirred at 80°C

for 12 hours, poured out slowly on ice and extracted with CH,Cl,. The organic layer

was separated, dried (MgSQ,), filtered and the solvent was evaporated. The product
15 was used without further purification. Yield: 150 g of intermediate 2 .



Lithium diisopropylaminc (1.44 ml of a 2 M solution in THFMeptancs; 0.00288
m é;was dissolved in THE (9.61 ml; dry) and this solution was cooled to -70
BIEHIEE265. -methoxy-3-(phenylmethyl)-quinoline (mtermeH%TéE%%%Oﬁﬂa
3 (Ex. A3) of W02004/011436) (0.79 g, 0°0024 mol) was added dropvvise as
a solution in THF (7.21 ml; dry) and the mixture was stirred for 2 hours at - 70
C. Then intermediate 77 (0.78 g, 0.0024 mol) was added dropwise as a
So'“UOHéBaIﬁEn(Zf%}téﬂllreng)e%nd the reaction mixture was stirred for 3 hours
at - 70 C. Then 1420 (q S.) was added (quenching at -70 10 C), followed by
Et0OAGThedqye eparated and the organic layer was washed with
brine, dri w ' and the solvent was evaporated. The residue
was purifietfby fi&sh ohror atogtaphy. The desired fractions were collected
and the solvent was ewaporated. Yield: 0.429 g of intermediate 78 as a
mixture of diastereoisomers. 15B. Preparation of the final compounds

gggmma& Franeraiiamel TomparaddeofdinMO A 1.b) (0.409 rno( I) in CH;ONa
7
& gmg [? @4%?1%90% %?%@P@%H&%&MQ&S fg}efg%%‘k Hﬁ’?e%f%re was

accor ( ) was stjrred at 100C

overfigHe Pﬁ@%ﬁ& cHs EqCrnd ?ﬁ.%%l%&%eama%awﬁﬁn dricd
CH2BmS 0N diberpariind dyesolvastseparaedadded IMgSO4 Y lfilerosaapifing by
Solvesiumwasievapaatgthy bher resid yel wascptirifield oy celOmMyCth 9 omatesEpin).
OVefﬁ%fﬁﬁF@féM‘ﬁlH?%&éﬁ%&{%‘ RVNAPELIULRdita, %ﬂ@/@&a@ 2RA).
The purc acions welg collcterand tne soent es cuasoraied Ve

0. 13@2 rac ioh was url?Ir épb goltimn ctifoma ograp y over %,71%
(elu E“GHWWM%:(%‘(@B %)@5915 5 nm). The pure fractions were
collected and the solvent was evaporated. Yield: 0.13 g of compound 1. 10
Example B2 Preparation of compound 2 3 and 4 A mixture of intermediate 7

preaai;eg é}%pgﬁdép% ggﬂﬁ\%%)(e(g .00pgmol) and PPA (1.3 g) was stirred at
ours, then cooled down to room temperature oured out into

WO, basified with K2 |

washed with saturated

Hgng/ H30H/NH40H 99/1/0.1 to Wm).
TWOf tions aciedand {QESONGI‘HI Qvaparate
chromatogr&phy Fver«CEs ‘

80/20; 5nm). Fraction|l aye rise to 0.003 g of compound 3 b 8.0:008 g of
compound 4, and fractlén 2 yielded 0.027 g of compound 2 “Wo
2008/068266PCT/@’zoowoesslz Exana33 Preparatio chodn qund 5 and

6 compound 5 R'Bstie of intermediate 11 (prepared accor ng to A3.b1)
0. OO 5 S stirr t 100C overnight t ooled
1@ owhi o room Eing){:')r Q?é” 93oa\ﬁr% tl a?L[I-llzgogbgléf’ fsoq )1 and

extra&wlﬁmhlt%awapﬁ@aﬁg@r%l|§yé} w&%ﬁv(r%éﬁéh w&h m@lrﬁnw&am%ﬁéa
aquedrE NaG o nairieds(Md 304 poblter ed, #10 the sbivienbfiaeersdoratdd. The

reSiQH@ﬂQ&VaQ&o Ryified) by 0eluion ﬁhrem@zgl @gwaey@aé&rgmﬂyl The

(elugnt gt 31 e QNE %%96*11?%49 AR 4 SIS gcfh% R EGlons

were co ecte andt e SO vent was evaporat e C}I compound

% 8p27)1%11 mo@egoae I—%g ]/6(3 ni was added. The mixture was stirred
at —70°C for 1 hour, then hydrollzed at —30°C with ice water and extracted with EtOAc.
The organic layer was separated, dried (MgSQy), filtered and the solvent was

evaporated.



Example B4 a. Preparation of compound 7 and 8 A mixture of intermediate
% .00037 mol) and PPA (2 g) was stirred at 100C overnight, then brou

tow &ﬂ?%?ﬁﬁgrature poured out into H20, basified with KZCSQHBE/ZO%%%H
extracted with EtOAc. The organic layer véés separated, dried (MgS0O4), 15
filtered and the solvent was evaporated. The residue (0.397 g) was purified
by column chromatography over kromasil (eluent: CH2C12/CH OFENH40OH
97/3 I rd@iun(3Tvp Wragtiois disr e cdotiectkd ano ghe sodwvensikasgel (cluent:
evapgiatedcMieldy QH, arebesmpmios 7oansl, :0061g RfReMTRRUBEL 8ve O

2004 RBRa AR SaROMK 0@?%%%a§0r§’te‘ap%f%‘i'8% qf ey f?{%%%f&%’ DA 0%% 5P A

mixture o mterme ate 4 repare 0.009 mol)and

according, to A3
PPATEHY) WA t"rr%afeﬁiai fof 3805 2Hb ASHOBW gﬁ‘i&B“él%aﬂ’i@b‘Wt‘ﬁere
K2Coysaldizedfeareditith AkpChlR, prmp@pggms ialercdeld suhdiaded! ghed. 19
(Mg g Cdinthitekeliatarad dhstsebisnthwvas) evaporated Sihmtasidden(b3y) was
purifigd oy LRlAG %Fn@me}tography Sover silica gel (eluent:
CH2C12/C113011/NRIOH 97/3/0.1; 15-40 um). Two fractions were collected
and the solvent was evaporated. Yleld 2 g of fraction A and 0.9 g of fraction
B. Flgagtlon B Was taken up in DIPE %gsﬁfcé%ma%lwas filtered off, washed
with & %%%8?6‘8 laheﬁ efc?ﬁ’é??baﬁe Brﬁ‘dlﬂ‘?sd’rc?% %e nd8.

1§ i

collected, the solveRpiyas gp{méggpgygvtg%ﬁﬁ.gldu

of compound 10. Bxa e BS P p . 5
(0.0p02 mol) was & é&mg For v@gédéf@éaﬁ) a solution of inte @ 24 CBs
15(grepared accorgiRG 8 A3 119 bobPriBA R pyridine ¥1 m1). They mixjure

diluted in H20 and |extpsitaedwithcitQAs dbemiganic layer was washed

satfied Ageous Natoly 9 u?ﬁa@dgf?%r zlla%ﬁefﬂa%d the solvent was™ "

evaparated. The residue w s purified mn chromatography ovg
kroma %P eﬂlent ( ‘f—rfaf&‘ﬁ %9/1 0/l to 94/6/0.6; —
The|pure fractions \@P@C&H@dft@glaﬁ@@tﬁ@%@tﬁ‘é?ﬁ Qi evaporated. Yie A

0.086 g of compounad dri&B Yaik1d. (P¥eparation of compoun
intermediate 40 (diastereoisomer A)
(m.p. 160°C) and 0.298 g of dia B

Intermediate 41

intermediate 41 (diastereoisomer B)
(m.p. 194°C).

Example A2

a. Preparation of intermediate 5

ROSAd
N °S

H

A mixture of 6-bromo-2-chloro-3-(phenylmethyl)-quinoline (prepared according to the

teachings in W02005/070924 of which the content is incorporated herein by reference)
15 (0.045 mol) and thiourea (0.05 mol) in ethanol (150 ml) was stirred and refluxed for 8

hours and then brought to room temperature. A solution of KOH (0.068 mol) in H,O



SOC12 (0.0064 mol) was added at OC to a solution of intermediate 19
(prepared according to A3.b4) (0.0058 mol) in pyridine (4.4 ml). The mixture
W‘é@) A4 C sfor | hour, poured out into H20 and extract G R RIgaE 12
The organic layer was washed with saturted NaC1, dried (MgS04), filtered
and the solvent was evaporated. The residue (2 g) was purified by column
chromatography over silica gel (eluent: CH2C12/CH101-ENF40H 97/3/0.1;
15-406mm)) VWielddded g(5i¢ Btxt@eystalfizatiomfr oo GHBICN daveandetoriddgt on
of cqeepque@&&ﬂ@a%mﬁé%ﬁdm@f&a%ﬁ&pggﬁ%a?@mg@% glééﬁfﬁﬂogl I&f
com : mol) was added dropwise at OC to a solution
of in{?éqr%rg}éil éalgtdée?(ﬁgré&p'ared according to A3.b3) (0.001 mol) in pyridine (6
m1). The mixture was stirred at OC for 2 hours, then stirred at room
tempeRiuEe iR 24 hetrs.pauied out into 15 K2CO3 10 % (aqueous) and
extracted with EtOAc. The organic layer was washed with H20, then with
saturded agueons NaCleded (MgSO4), filtered and the solvent was
G [ :@» was purified by column chromatography over
silica gel (efUentNCH2C127/CH30OFENH40H 95/5;0.5; 15-40gm). The pure
fractions were collecigd, and the solvent was evaporated. The residue (0.15
g) was crystallized from WO 2008/068266PCT/EP2007/063312 diethyl ether.
The Gretifie mals fitterdded Hlamly drieemytsnpeRoB2Qoneswipolingermydipte
%) (glitpgrpdintoldbCl EXample3B mbbandtioTof conigansll ih2-pr&Radad 2
(0.010% 'i‘ﬁi?'.) T?%E}Q%?QVQJQBM?& Jﬂ@oﬁﬂé&ﬂﬁ%&%ﬁﬂf“@f{? %Qiﬁ‘&t?p%lréﬁf&%ﬁ%ﬂd
acc : . 0 pyridin ml). The mixture re
oot oA SIn VTR ORI R T sheb e ER.08
was HEEGHit 4 B R or RATDISr2IeDeY Bl d loveratry B A akepdd At thrst of
18olvént wasievéheratedryeiresiduen(diSly) whs plitified-byicoduman filtered off
chroghatagrapiicRvesilicsr anaktalvente LAGHREERICYY@H/NHAOH 99/1/0.1).
The pure fractions were collected and the solvent was evaporated. Yield: 3.6
g (73.4 %). Part of this fraction (2 g) was crystallized from D1PE. The
precipitBiepuraisofil tefr e oficaiadt drimd.8Yield: 1.6 g of compound 13.
Preparation of compound 14 and 15 CHI NxCIT3 compound 14

Intermediate 7 Intermediate 8

nBuLi 1.6M in hexane (0.027 mol) was added slowly at —20°C to a solution of
N-(1-methylethyl)-2-propanamine (0.027 mol) in THF (40 ml). The mixture was

15  cooled again to —70°C. A solution of intermediate 6 (0.024 mol) in THF (100 ml) was
added slowly. The mixture was stirred at —70°C for 30 minutes. A solution of
3-(dimethylamino)-1-phenyl-1-propanone (0.029 mol) in THF (60 ml) was added
slowly. The mixture was stirred at —70°C for 2 hours, hydrolized at —20°C with ice
water and extracted with EtOAc. The organic layer was separated, dried (MgSOs),

20  filtered and the solvent was evaporated. The residue (13.2 g) was purified by column
chromatography over silica gel (eluent: CH,Cl,/CH3;0OH/NH4OH 99.25/0.75/0.1; 20-45



compound 15 15SOC12 (0.0004 mol) was added dropwise at 5C to a

solution of intermediate 28 (prepared according to A3.b6) (0.0003 mol

p)‘/’Yl‘&ﬁ% ﬁ %2??11) The mixture was stirred at 5C for 2 hours, thEN kY 7(5”%&312
room temperature overnight, diluted in H26rand extracted with EtOAc. The
organic layer was washed with saturated aqueous WO
2008/068266PCT/EP2007/063312 NaC1, dried (MgSO4), filtered and the
solvent)wis eyapdratédnercesitheecdvas! purifigdvoytcolenmerepromedtdgrapby 1
overkpeRpsilI(BliaRnGHAG L 2CH 3R NG R AWULDEIO FHEDBISUMDId: 1

The §8f?nftr%ﬁ£ec§}§t¥v‘?y Co‘if L%%Cé 9h th@r?? XEQ%@‘%g}Xt% E%t?rngJlgthyl cther

reS| ue was pu a ograp ly over
HIOLIREIa e P erEdg g%?f%te%ﬂi Tiepifte rigtdion v%&%“&'aﬁaa%'ate 8
énd the’sdlvent Wasevaporated. Yield: 0.021 g of compound 15 (11 %) and
0.036 g of compound 14 (19 %). Example B9 P e aration of com ound 16 17
and 18 10SOC12 (0.0003 mol) was added slowly at 5C to a solution of
interpaesligite 3 (prepared according to A3.b1) (0.0002 mol) in pyridine (1.3
m1). The mixture was stirred at 5C for 2 hours, then stirred at room
temperatyie.aye oTigitmifigaresidue was purified by column chromatography
over kromasil (eluent CH2C12/CH30HNH40H 97/3/0.1; 10um). Three
fractiotis.w He afshthe solvent was evaporated. 15 Yield: 0.073 g of
fraction A, B and 0.012 g of compound 16 (8 %). Fraction
A and fraction BN/veré’ purified by column chromatography over C18 (eluent:
CH3OH/NH4HCO: 0% 85/15 5pm). Two fractions were collected and the

solvent was e rated Yj oun 33 %) and 0.
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Prepetatioss ot 8@/&& 04@4 opiifbiihe (enighn) e Aatdditn by reference)
18usensSid® math int€hnetiatd BIn o gaAe@ 23D rlingrtoCAB @ (073081 molptanat

Na2GkdRueel B EHt e f3umtdlout B8 1QAGTINE AbAIe WaSHEMUXaH forskdic

hour, d rat
e e e
vigoFBsty %%Smrﬂﬁ.%'eéswéﬂaw ARESVRA FRFRRIGHPEH TR HRRR Filter. The
filterGHgiduey@labonasOR Withdther AP AR Q-3 hnbherrui tiarsiquagvere
1evapolktesl didatesithmivas ehapotved. it 2612 dPinadynibaiagewifiedysing
a Sep-Pak Vac 6c¢cc Silica Cartridge (1 g; Waters catalog # WAT036910; the
column was pre- Wetted Wlth CH2C12 10 (5 ml); a solution of the sample in 2
2w eflodclortdetieel®t2a@HACPCHIOH 100/0 (7.5 ml), 99/1 (15
ml), 95/5 (10 ml); 0/100 (10 ml)) The product fractions were collected and

diaA dia B
Intermediate 10 Intermediate 11

nBuLi 1.6 M in hexane (0.04 mol) was added slowly at —20°C to a solution of N-(1-
methylethyl)-2-propanamine (0.04 mol) in THF (60 ml). The mixture was stirred at —
20°C for 15 minutes and then cooled to —60°C. A solution of intermediate 9 (prepared



a. Preparation of corn otnc120 A mixture of compound 4 (prepared
according to B2) (0.154 mol), phenylboronic acid (0.232 mol), Pd(OAc)2
0t E?ﬁgj 826911304 (0.308 mol) and PCT/EP2007/063312
2-dicyclohexylphosphino2',6'-dimethoxy- S -biphenyl (0.0013 g) in
methylbenzene (1 ml) was stirred at 100C for 4 hours under N2 flow, then
diluted in H20 and extracted with CH2C12. The organic WO
2008/068RG6RCB/ER2007 /06831 2 HyEr2Wad) separdtetislavigd (MgBO4)re was
fiIterﬁ&@metthﬁmlﬂﬁ@bwaﬁl@éamg&@ﬁm{mfqﬁmlu@&plugﬂ'ﬁqdﬂw@mumn
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collef:hed alad lvent W yvapo ated. hY e d 0. 0 g of co lfl'(lcl t
Preparation of T b byl ot %rf%gmv%rusﬁé‘i)ﬁe “Mixture
of of i IP LGN Hr OIS Dbt 54 By @150 g vstruialigied and
borahigracidef@s00d¢ engipated. PA{ERHI) 4 (0.002Rmiodhin Na2d O8ctivh 216
ml) wagssired &l 3AGovearight diber| ke diine k& sndeardtaatert d\oth and

5‘%&&“&8@%? égﬁ}é‘?&%@ﬁlm 5056 Wi HA*BZ% @dM§9ﬁm{gt§r§%thzed
d the solvent was evapo a e resi fﬁﬂg\”

colu Rﬁﬂﬁ’é%&?a%‘ﬂy%\;@/ %‘?ﬁa@ﬁ@ﬁf&% aféﬁ s AON

97/3104 grdimtermestiatei ONAHAHO®: ©38%)93/7; Sum). Two fractions were

collected and the solvent was evaporated. Yield: 0.013 g of compound 22 (4

%) 6!@5116\&9@ i@t fractianyek @@P%dl Wesansitiethb r@@&[:@grocedure and were

$5chror¥1a&oa%rarahc\ét0é{er silica ge (eluent CHIOFFNH4HCO3 80/20; Sum).

N P aWaW, K|
T 1ITAaClulisS Wi bUIICbLCU ClIIU lIIC DUIVCIIL was CV(J.}JUICILCU I et U.US1

g of|compound 21 |(fiFst Eetio ety s wiHed actions were mlxtu

compound 21 and [22)un ChREH8(REEPEERE FkR200[7/063312 -88-

Preparation of compgLig,<d: e}g@gmg@@mngg;md 5 (preparedacedrding cx,

toB ) (0.0002 mol)g'y}g/(le:}% (% (f}'% ﬁ'reCFL C(¥0)-CHIABmhwas
urs, t

stirred at room temperaturé en evaporated. Yield: 0.10
compound 23 (83 /f5a‘§1@>§a‘?ﬁfﬂé‘§lf%teﬁ’?8do%lon of ¢om ound 7 and 8
SOCI2 (0.14 ml) wespbdtietieatco@anedoNitih b of intermediate EQumeme 42
(prepaiethratosding farss8did) (000086 srathéigpyziding (1.33 m1). The
mixtuig yyasstirred aLQGfor Lo sﬁgﬁﬁeﬁt'ﬂ‘&ﬁﬁ at roo 9

minjites, poured ol 0 and c? extract ith Et
was|washed with s ‘?urate RETPRE T

and dried. Yield: 1.1 g of intermediate
42 (6 %). Fraction 2 was crystallized
from diethyl ether. The precipitate

was filtered off and dried. Yield: 2.2 Intormainte 43

g of intermediate 43 (12 %).




(MgSO04), filtered and the solvent was evaporated. The residue was purified
by column chromatography over kromasil (eluent: CFECI/CH3OH/NH40H
9%9/69&8,/%@?1). Three fractions were collected and the solveh WEZ007/063312
evaporated. Yield: 0.6 g of fraction A (695,&), 0.015 g of fraction B and 0.12 g
of compound 7 (14 %). Fraction A was 15crystallized from DIPE/CH3CN. The
pre ipimtp was filtered off and dried. Yield: 0.31 g of rnmpnund 8 (’26 'A)

(melting point: 128TC). See also B4a and B5.b WO
2008/068266PCT/ Eﬁq%()rgs?i/ u%?g&éf)%mlﬁl%%]bdf Preparation of comgo und c,
ethyl e y‘ivacé)tafe :
at

60 A solution of di cyano ,6005“](11 i THE(4md
stirred and cooled S URAIRALPS AR G945 mineral .0C
was|added 5portiongeiseltiven €titretd/SBLIOIMMNEBQKIOC,. Intenfediate

(prepared according$sAS )i FHE }(a{)]lfnyy@,spaﬁded at OC then th N e

was|stirred for 18 Meurs; At QRm é&fﬂé&%ﬁlaa&lﬂ&‘%h&lzo was added. The mi>3<ture
was| extracted with| EtOA

c. The organic layer was washed with HZQ,[JE]’éﬁe\Mth
saturatecragueous RACTEITRSHRIRIMYSS 4 itefed and the solvent
was|gyapgrated. The! feasidene (0.2 20 Mrastiparfien by 10 column

chrgmatography oyerkfomasititeldemtaGidz C 22dCH3OHNH4OH 98/2/¢. CH,
ther] CH2C12/CWOR/NGHOR 041411132 HoW: The fractiopwas-colle Neen
and|the solvent Waﬁ)tﬂggp%rated. Ylff‘lg: 0.0@g of o%pound . a, ’
Preparation of compound ]16 pi 1|(@)r?y cﬁ%lérlgg{a. 0

dropwise at 0C to a28didtieh of Fiteriediade 73 (0.0008 mol) in pyridi

3 F
(0.4m1). The mixtureterasdtiteed &1 OC fat 1 IogipfF120 was added. The
mixture was extragtegowitiiOAc (§hg. organic layer was washed Withiila-l,QOLfS
ther| with saturated aqueous NaC1 solution, dried (MdSO4), filtered and the

solven ated. The residue was purified by column chromatography — |
over WO 2008/068266PCT/EP2007/063312 -90- kromasil (eluent: CH2C12
the I—l|)2C12/C14JfOH/NH OH 92 /8/0.8; 3-5 um). The fraction was collected
andn]ﬂ%e-%%lvgvl%nﬁa% ield: 0.02 g of compound 61 (E-isomer)
(13%). b. PreparatiopQf compound 62 Compound 62 (fumaratc KM) 5
Compound 62 was @: red according to Example B15.a, but starting from
intermediate 78. Thexé&sidue wa d¢fied by column chromatography over
kromasil (elyent; CH n CH2C12/CH30H/NH40H 94/6/0.5; 10 um).
Two frac i@ erd[collecfed and the solvent was evaporated FI (0.07 g) and
F2 (0.084°g \a #ed again by column chromatography over kromasil
(eluent: CH2CI2 thenll 2CPCF30WNH40H 94 /6/0.6; 250x30mm) Fl 1
(0.037g) was taken GP:with ethanoUacetone (5/95) and leg. of fiimaric acid in
acetone was added at room temperature. The precipitate was filtered of and
dried. Yield: 0.019igsefacosmgawnd 62 (3%; E-isomer; fumaric acid salt), mpC:
204. WO 2008/068266PCT/EP2007/063312 -91- c. Preparation of

comPBtHd EMEBAFNAY B ersrsarateddas) dropwise at —20°C to a solution of N-(1-
methylethyl)-2-propanamine (0.0069 mol) in THF (10 ml) under N, flow. The mixture

was stirred at 80°C for 20 minutes, then cooled to —70°C. A solution of intermediate 9
5  (prepared according to A3.a) (0.006 mol) in THF (10 ml) was added. The mixture was
stirred at —70°C for 2 hours. A solution of 3-(4-morpholinyl)-1-phenyl-1-propanone
(0.0091 mol) in THF (10 ml) was added. The mixture was stirred at —70°C for 2 hours,
then brought to —30°C, poured out into H,O at 0°C and extracted with CH,Cl,. The

organic layer was separated, dried (MgSOy), filtered and the solvent was evaporated.

10 The residue (4.1 g) was purified by column chromatography over silica gel (eluent:



Diethylaminosulfur trifluoride (0.0015 mol) was added dropwise at OC to a
solution of intermediate 78 (0.0015 mol) in THF (90m1). The mixture was
stV IEB temperature for 2 days. The mixture was querﬁ:%gﬁp\m%/%”u
Na2CO3 then extracted with EtOAc. The‘%anic layer was dried (MgS0O4),
filtered and the solvent was evaporated. 5The residue (0.96g) was
pre-purified by column chromatography over Kromasil (eluent: CH2CI2 then
CH2O1X;1CHBO B BN inidh® Hhe pis 0 Bicli&nrd & prmgolldue: dend fitactodve(0639)
was Rupfiet fyvcalmn chiamatati@rtyioyer Xyridge (eluent: gradient of
CF30WNH4HCO:, 5%: 18-5 pm). Fraction 1 (0.08g) was taken up with
ethanol/acetone (5/95) and 1 equivalent of fumaric acid in acetone was
added. arepamiddidrinpenaddicee Thendrégipitate was filtered of and dried.
Yield: 0.07 g of compound 63 (Z-isomer; fiimaric acid salt) (6 %), mpC: 179.
Tables 2 to 9 list theg“cOspounds of formula (Ia) which werg prepared
according to one ofltheabove samples (Ex. No.) 15 For a
jointg,were @E)tained with a Kofler
e platewii Tndz Perature gradient; axshd
temperat ale_In degrees Celsius. WO
2008/068266PCY/EP? 063312 -92- Table 2

cons@ng
B

dia B
1

?é?e?mediate 17 Iril ermediate 18

nBuLi 1.6 M (0.008 mol) in hexane was added dropwise at —20°C to a solution of N-(1-
5  methylethyl)-2-propanamine (0.008 mol) in THF (16 ml) under N, flow. The mixture

was stirred at —20°C for 20 minutes, then cooled to —70°C. A solution of intermediate
9 (prepared according to A3.a) (0.0067 mol) in THF (25 ml) was added. The mixture
was stirred for 1 hour and 30 minutes. A solution of 3-(diethylamino)-1-(2-
naphthalenyl)-1-propanone (0.008 mol) in THF (25 ml) was added. The mixture was

10 stirred at —=70°C for 3 hours, then poured out on ice at —30°C and extracted with EtOAc.
The organic layer was separated, dried (MgSOy), filtered and the solvent was

evaporated.

The residue was purified by column chromatography over silica gel (eluent:
CH,Cl,/CH3OH/NH4OH 98/2/0.1; 15-40 um). Two fractions were collected and the

15  solvent was evaporated. Yield: 1.8 g of fraction 1 and 0.5 g of fraction 2. Both
fractions were purified by column chromatography over silica gel (eluent:
cyclohexane/EtOAc 70/30; 15-40 um). Two fractions were collected and the solvent
was evaporated. Yield: 0.47 g of fraction A and 0.43 g of fraction B. Both fractions
were crystallized from DIPE/diethyl ether. The precipitate was filtered off and dried.

20 Yield: 0.32 g intermediate 17 (8.2 %) (m.p.: 134°C) and 0.23 g of intermediate 18
(5 %) (m.p.: 184°C).
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Following intermediates were prepared according to the previous procedure and were

urified as indicated.

Intermediate
46 and 47

The residue (6 g) was purified by
column chromatography over silica
gel (eluent: CH,Cl,/CH;OH/NH4,OH
94/6/0.2; 15-40 um). Two fractions
were collected and the solvent was
evaporated. Yield: 1.25 g of
intermediate 46 (26 %) and 0.9 g of
intermediate 47 (19 %).

dia A
Intermediate 46

CH,

dia B
Intermediate 47

b4. Preparation of intermediate 19

nBuLi 1.6 M (0.01 mol) in hexane was added dropwise at —20°C to a solution of N-(1-
methylethyl)-2-propanamine (0.01 mol) in THF (15 ml) under N, flow. The mixture

was stirred at —20°C for 15 minutes, then cooled to —70°C. A solution of intermediate
9 (prepared according to A3.a) (0.0009 mol) in THF (30 ml) was added dropwise. The
mixture was stirred at —70°C for 30 minutes. A solution of 1-(dimethylamino)-5-

phenyl-3-pentanone (0.0128 mol) in THF (15 ml) was added. The mixture was stirred
at —70°C for 2 hours, poured out at —30°C on ice and extracted with CH,Cl,. The

organic layer was separated, dried (MgSQO,), filtered, and the solvent was evaporated.

The residue (5.5 g) was purified by column chromatography over silica gel (eluent:
CH,Cl,/CH30H 98/2; 15-40 um). Three fractions were collected and the solvent was
evaporated. Yield: 0.8 g of fraction 1, 0.65 g of fraction 2 and 0.216 g of fraction 3.




24B5-FO0-H/111 1-CHI-CHIZ13B7-BrO-H/111 1-CHI-CHiZmp
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Fraction 3 was crystallized from petroleum ether. The precipitate was filtered off and
dried. Yield: 0.136 g of intermediate 19 (5 %).

Following intermediates were prepared according to the previous procedure:

The residue (350 g) was purified by
column chromatography over silica
gel (eluent: CH,Cl,/iPrOH/NH,OH
99.5/0.5/0.2; 20-45 um). Three

fractions were collected and the Br

Intermediate | solvent was evaporated. Yield: 133 g

48 of starting material A, 20.1 g of L
fraction B (dia B) and 33 g of fraction ’
. . . (R*,R*)
C (dia B). Fraction C was crystallized Intermediate 48
from DIPE. The precipitate was (B

filtered off and dried. Yield: 25 g of
intermediate 48 (B1).

b5. Preparation of intermediate 25. 26 and 27

CH,

e dia B dia A +dia B
Intermediate 25 Intermediate 26 It;?ermedize 27

nBuLi 1.6 M (0.0686 mol) in hexane was added dropwise at —78°C under N, flow to a
solution of N-(1-methylethyl)-2-propanamine (0.0686 mol) in THF (70 ml), and the
mixture was allowed to warm to 0°C. Intermediate 9 (prepared according to A3.a)
(0.624 mol) in THF (205 ml) was added dropwise at —78°C and the mixture was stirred
10 at—78°C for 1 hour. 3-(Dimethylamino)-1-phenyl-1-propanone (0.0748 mol) in THF
(133 ml) was added, the mixture was stirred at —78°C for one hour and then allowed to
warm to 0°C. The mixture was poured out in a saturated NH4Cl solution, and extracted
with EtOAc. The organic layer was separated, dried (MgSQ,), filtered, and the solvent
was evaporated. The residue was purified by column chromatography over silica gel
15  (eluent: CH,Cl,/CH30H/NH4,OH 99/1/0.1; 15-40 um). Two pure fractions were
collected and their solvents were evaporated. Fraction 1 (3.56 g) was crystallized from
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2-propanone and diethyl ether. The precipitate was filtered off and dried. Yield: 1.14 g
of intermediate 25 (4 %). Fraction 2 (7.67 g) was crystallized from 2-propanone and
diethyl ether. The precipitate was filtered off and dried. Yield: 2.65 g of intermediate
26 (8 %). The mother layers of fraction 1 and 2 were combined and the solvent was
evaporated. Yield: 4.53 g of intermediate 27.

b6. Preparation of intermediate 28 and 29

o >

CH; CH;
Br OH B OH I
SR AT oM At
= =
CH3 CH3
diaA dia B
Intermediate 28 Intermediate 29

nBuLi 1.6 M (0.04 mol) in hexane was added dropwise at —78°C under N, flow to a
solution of N-(1-methylethyl)-2-propanamine (0.04 mol) in THF (7 0 ml). The mixture
was brought to 0°C and then cooled again to —78°C. A solution of intermediate 9
(prepared according to A3.a) (0.0365 mol) in THF (70 ml) was added dropwise. The
mixture was stirred at —78°C for 1 hour. A solution of 4-(dimethylamino)-2-butanone
(0.0438 mol) in THF (70 ml) was added. The mixture was stirred at —78°C for 1 hour,
brought to —30°C, poured out on ice and extracted with EtOAc. The organic layer was
separated, dried (MgSQO,), filtered and the solvent was evaporated.

The residue (17 g) was purified by column chromatography over silica gel (eluent:
CH,Cl,/CH3OH/NH4OH 97/3/0.2; 15-40 um). Two pure fractions were collected and
their solvents were evaporated. The residue was crystallized from diethyl ether. The
precipitate was filtered off and dried. Yield: 1.2 g of intermediate 28 (9.2 %) and 1 g
of intermediate 29 (7.4 %).
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Following intermediates were prepared according to the previous procedure and were

urified as indicated.

The residue (23 g) was purified by
column chromatography over silica
gel (eluent: CH,Cl,/CH;OH/NH4,OH
99/1/0.1). Two pure fractions were
collected and the solvent was

evaporated. Yield: 2.5 g of fraction 1
and 2 g of fraction 2. Fraction 1 was dia A
crystallized from DIPE. The
precipitate was filtered off and dried.
Yield: 1.93 g of intermediate 49 (13
%) (m.p. 180°C). Fraction 2 was
crystallized from EtOAc. The
precipitate was filtered off and dried.
Yield: 1.23 g of intermediate 50 dia B

(10.6 %) (m.p. 142°C).

Intermediate
49 and 50

The residue (20.8 g) was purified by
column chromatography over silica O
gel (eluent: CH,Cl,/CH;OH/NH4,OH o I\Q

Br N
99/1/0.1). Two pure fractions were O o O

collected and their solvents were éHs

evaporated. Fraction 1 was oA
Intermediate | crystallized from DIPE. The Intermediate 51
51 and 52 precipitate was filtered off and dried.
Yield: 1.21 g of intermediate 51 (7.3 O
%) (m.p. 150°C). Fraction 2 was Br ~ Mo X
crystallized from EtOAc. The O N0
precipitate was filtered off and dried. éH
Yield: 4.13 g of intermediate 52 (34 diaB

Intermediate 52
%) (m.p. 230°C).

Example A4
a. Preparation of intermediate 13

F AN
=

N Cl
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POCI; (3.453 mol) was added slowly at 5°C to DMF (120 ml). After complete
addition, 4'-fluoro-hydrocinnamanilide (0.492 mol) was added. The mixture was
stirred at 80°C overnight, then brought to room temperature and poured out on ice.
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 twice with H,O, dried
(MgS0y), filtered and the solvent was evaporated. Yield: 80.2 g of intermediate 13
(60 %).

b. Preparation of intermediate 14

AOR S
=
N
CH;
A mixture of intermediate 13 (prepared according to A4.a) (0.295 mol) in CH30ONa 30

% in CH3O0H (250 ml) and CH3OH (250 ml) was stirred at 80°C overnight. The

mixture was brought to room temperature, poured out on ice and extracted with EtOAc.

The organic layer was separated, washed with H>O, dried (MgSQOs), filtered and the
solvent was evaporated. The residue (57 g) was purified by column chromatography
over silica gel (eluent: CH,Cly/cyclohexane 20/80; 20-45 um). The pure fractions were
collected and the solvent was evaporated. Yield: 27 g of intermediate 14 (34 %).

c. Preparation of intermediate 15 and 16

diaA dia B
Intermediate 15 Intermediate 16

nBuLi 1.6 M (0.067 mol) in hexane was added dropwise at —30°C under N, flow to a
solution of N-(1-methylethyl)-2-propanamine (0.067 mol) in THF (150 ml). The
mixture was stirred at —20°C for 30 minutes and then cooled to —70°C. A solution of
intermediate 14 (prepared according to A4.b) (0.044 mol) in THF (50 ml) was added
dropwise. The mixture was stirred at —70°C for 45 minutes. A solution of 3-
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(dimethylamino)-1-phenyl-1-propanone (0.053 mol) in THF (5 Oml) was added
dropwise. The mixture was stirred at —60°C for 2 hours, hydrolized with ice water and
extracted with EtOAc. The organic layer was separated, dried (MgSQO,), filtered and
the solvent was evaporated. The residue (22 g) was purified by column
chromatography over silica gel (eluent: CH,Cl,/CH3;OH/NH4OH 99.25/0.75/0.1; 15-40
um). Three pure fractions were collected and their solvents were evaporated. Yield: 4
g of fraction 1, 3 g of fraction 2 and 1.3 g of fraction 3. Fraction 1 was crystallized
from EtOAc and diethyl ether. The precipitate was filtered off and dried. Yield: 2.9 g
of intermediate 15 (14.8 %). Fraction 2 was crystallized from EtOAc and diethyl
ether. The precipitate was filtered off and dried. Yield: 1.5 g of intermediate 16 (7.7
%).

Example A5

a. Preparation of intermediate 20
H
N
oAl
Benzenepropanoyl chloride (0.53 mol) was added slowly at 5°C under N, flow to a
solution of [1,1’-biphenyl]-4-amine (0.443 mol) and Et;N (0.719 mol) in CH,Cl, (750
ml). After complete addition, the mixture was stirred at 5°C for 1 hour, at room

temperature for 2 hours and poured out into HCI 3N and ice. CH,Cl, was added. The

mixture was stirred at room temperature for 30 minutes and extracted with CH,Cl,. The

organic layer was separated, washed with H,O, dried (MgS0O,), filtered and the solvent
was evaporated. The residue was taken up in dicthyl ether, filtered off and dried.
Yield: 112 g of intermediate 20 (84 %).

b. Preparation of intermediate 21

\ O
=
N Cl

POCI; (2.24 mol) was added dropwise at 5°C to DMF (76.8 ml). Intermediate 20
(prepared according to A5.a) (0.32 mol) was added. The mixture was stirred at 80°C

overnight, then poured out on ice, stirred for 30 minutes and extracted with EtOAc.



-CHIZ21 BIlLb F7.0/0-H /I 111ji1 -CH: -CH:E/Z60/40 IB5110-FI /11,1 |
-CHI-CHIZ32B51l-"it10

10

15

20

WO 2008/068266 PCT/EP2007/063312

-67-

The organic layer was separated, dried (MgSQy), filtered and the solvent was
evaporated. The residue (136 g) was purified by column chromatography over silica
gel (eluent: CH,Cly/cyclohexane 70/30; 20-45 um). The desired fractions were
collected and the solvent was evaporated. Yield: 26 g of intermediate 21 (84 %).

c. Preparation of intermediate 22

A mixture of intermediate 21 (prepared according to AS5.b) (0.0788 mol) in CH30ONa
30% in CH3OH (50 ml) and CH3OH (200 ml) was stirred at 80°C overnight. The
mixture was brought to room temperature, poured out into ice water and extracted with
EtOAc. The organic layer was separated, washed with H,O, dried (MgSO,), filtered
and the solvent was evaporated. The residue (30 g) was purified by column
chromatography over silica gel (eluent: CH,Cly/cyclohexane 70/30; 20-45 um). The
pure fractions were collected and the solvent was evaporated. Yield: 17 g of
intermediate 22 (66 %).

dl. Preparation of intermediate 23 and 24

(le3 GHs
N N
“CH;, ~CH;
CH, CH,
diaA diaB
Intermediate 23 Intermediate 24

nBuLi 1.6 M (0.055 mol) in hexane was added dropwise at —30°C under N, flow to a
solution of N-(1-methylethyl)-2-propanamine (0.055 mol) in THF (150 ml). The
mixture was stirred at —20°C for 30 minutes and then cooled to —70°C. A solution of
intermediate 22 (prepared according to A5.¢) (0.036 mol) in THF (50 ml) was added
dropwise. The mixture was stirred at —70°C for 45 minutes. A solution of 3-

(dimethylamino)-1-phenyl-1-propanone (0.044 mol) in THF (50 ml) was added
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dropwise. The mixture was stirred at —70°C for 2 hours, hydrolized with ice water and
extracted with EtOAc. The organic layer was separated, dried (MgSQO,), filtered and

the solvent was evaporated.

The residue (19 g) was purified by column chromatography over silica gel (cluent:

5  CH)Cl/CH3OH/NH4OH 99.5/0.5/0.1; 15-40 um). Two pure fractions were collected
and their solvents were evaporated. Yield: 1.3 g of Fraction 1 and 1.5 g of Fraction 2.
Fraction 1 was crystallized from EtOAc and diethyl ether. The precipitate was filtered
off and dried. Yield: 0.85 g of intermediate 23 (4.7 %) (m.p. 174°C). Fraction 2 was
crystallized from diethyl ether and DIPE. The precipitate was filtered off and dried.

10 Yield: 1 g of intermediate 24 (5.5 %) (m.p. 192°C).

Following intermediates were prepared according to the previous procedure and were

urified as indicated.

The residue (21 g) was purified by
column chromatography over silica
gel (eluent: CH,Cl,/CH;OH/NH4,OH
99.5/0.5/0.1; 20-45 um). Two pure
fractions were collected and the

solvent was evaporated. Yield: 1.8 g
dia A
Intermediate 53

. of fraction 1 and 1.5 g of fraction 2.
Intermediate

Fraction 1 was crystallized from
53 and 54

DIPE. The precipitate was filtered off
and dried. Yield: 1.7 g of
intermediate 55 (8 %) (m.p. 148°C).
Fraction 2 was crystallized from

diethyl ether. The precipitate was .

filtered off and dried. Yield: 1.1 g of dia B
Intermediate 54

intermediate 54 (7 %) (m.p. 165°C). t
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Intermediate
55 and 56

The residue (23 g) was purified by
column chromatography over silica
gel (eluent: CH,Cl,/CH;OH/NH4,OH
9.5/0.5/0.1; 20-45 um). Two pure
fractions were collected and their
solvents were evaporated. Fraction 1
was crystallized from diethyl ether.
The precipitate was filtered off and
dried. Yield: 1.8 g of intermediate 55
(8 %) (m.p. 165°C). Fraction 2 was
crystallized from diethyl ether and
DIPE. The precipitate was filtered off
and dried. Yield: 1.6 g of
intermediate 56 (7 %) (m.p. 165°C).

dia A
Intermediate 55

CH,

diaB
Intermediate 56

d2. Preparation of intermediate 36 and 37

dia A
Intermediate 36

diaB
Intermediate 37

A mixture of N-(1-methylethyl)-2-propanamine hydrochloride (1:1) (0.0102 mol) in
THF (10 ml) was stirred at —20°C. #BuLi 1.6 M in hexane (0.0102 mol) was added
dropwise. The mixture was kept at this temperature for 15 minutes, then cooled to —
70°C. A solution of intermediate 22 (prepared according to A5.c) (0.0092 mol) in THF
(10 ml) was added dropwise at —70°C. The mixture was stirred at this temperature for

30 minutes. A solution of 3-(dimethylamino)-1-(1-naphthalenyl)-1-propanone (0.0111
mol) in THF (10 ml) was added dropwise. The mixture was stirred at —70°C for 3
hours, then poured out into ice water, NaCl and extracted with EtOAc. The organic

layer was separated, dried (MgSQOs), filtered, and the solvent was evaporated. Yield: 6

g. This fraction was purified by column chromatography over silica gel (eluent:
CH,Cl,/CH;OH/NH4OH 99/1/0.1; 15-40 um). Two fractions were collected and the
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solvent was evaporated. Yield: 0.3g of fraction 1 and 0.4 g of fraction 2. Fraction 1
was crystallized from diethyl ether. The precipitate was filtered off and dried. Yield:
0.1 g of intermediate 36 (2 %) (m.p. 248°C) (dia A). Fraction 2 was crystallized from
diethyl ether. The precipitate was filtered off and dried. Yield: 0.28 g of intermediate
37 (6 %) (m.p. 214°C) (dia B).

Example A6

Preparation of intermediate 32

Methylbenzene (2 ml) was added to a mixture of benzo[b]thien-2-ylboronic acid
(0.0016 mol), Pd(OAc); (0.002 g), KsPO4 (0.0021 mol) and dicyclohexyl(2’,6’-
dimethoxy[1,1’-biphenyl]-2-yl)phosphine (0.008 g) under N, flow. The mixture was
stirred for 5 minutes. A solution of compound 15 of W02004/011436 (dia B) (0.00108
mol) in methylbenzene (1 ml) was added. The mixture was stirred at 100°C for 4
hours. The residue was purified by column chromatography over kromasil (eluent:
CH,ClL,/CH;0H 99/1 then CH,Cl/EtOAc/NH4OH 95/5/0.5; 10um). The pure fractions
were collected and the solvent was evaporated. Yield: 0.125 g of intermediate 32 (dia
B) (19 %).

Example A7

a. Preparation of intermediate 33

A mixture of intermediate 9 (prepared according to A3.a) (0.0076 mol),
benzo[b]thien-2-ylboronic acid (0.009 mol), K,COj3 (0.02 mol) and Pd(PPhs)4 (0.0003
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mol) in CH;CH,OH (2 ml) and toluene (25 ml) was stirred and refluxed for 16 hours,
then cooled to room temperature and extracted with EtOAc. The organic layer was
washed with satured aqueous NaCl, dried (MgSQOy), filtered, and the solvent was
evaporated. The residue (4 g) was purified by column chromatography over silica gel
(eluent: CH,Cly/cyclohexane 30/70; 15-40um). The pure fractions were collected and
the solvent was evaporated. Yield: 1.45 g of intermediate 33.

b. Preparation of intermediate 34 and 35

dia A dia B
Intermediate 34 Intermediate 35

nBuLi 1.6 M in hexane (0.0045 mol) was added at —70°C to a mixture of N-(1-
methylethyl)-2-propanamine hydrochloride (1:1) (0.0044 mol) in THF (10 ml). The
mixture was stirred at —20°C for 20 minutes. A solution of intermediate 33 (prepared
according to A7.a) (0.0037 mol) in THF (10 ml) was added at —70°C. The mixture was
stirred at —70°C for 2 hours. A solution of 3-(dimethylamino)-1-(3-fluorophenyl)-1-
propanone (0.0037 mol) in THF (5 ml) was added at —70°C. The mixture was stirred at
—70°C for 3 hours. NH4Cl1 10 % was added. The mixture was extracted with EtOAc.
The organic layer was separated, dried (MgSQ,), filtered, and the solvent was
evaporated. Yield: 3 g. This fraction was purified by column chromatography over
silica gel (eluent: CH,Cl,/CH3OH/NH4OH 99/1/0.1; 15-40um). Two fractions were
collected and the solvent was evaporated. Yield: 0.35 g of fraction 1 and 0.38 g of
fraction 2. Fraction 1 was crystallized from DIPE. The precipitate was filtered off and
dried. Yield: 0.249 g of intermediate 34 (melting point: 225°C). Fraction 2 was
crystallized from DIPE. The precipitate was filtered off and dried. Yield: 0.303 g of
intermediate 35 (melting point: 216°C).
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Example A8

a. Preparation of intermediate 68

Cl
4

=
N

A suspension of PdCL,(PhCN); (0.25 g, 0.00065 mol),  Hc™ cHs (X-phos) (0.002
mol) and Cs,COs3 (0.13 mol) in DMF (65 ml) was flushed with N,. 3-Bromoquinoline
(13.5 g, 0.065 mol) was added and the mixture was stirred for 10 minutes at room
temperature. 6-chloro-1-hexyne (9.1 g, 0.078 mol) was then added dropwise and the
mixture was stirred for 6 hours at 80 °C. More 6-chloro-1-hexyne (0.039 mol) was
added and the reaction mixture was stirred for one more hour at 80 °C, then for 18
hours at room temperature. The mixture was cooled down to room temperature and
diluted with water (100 ml), then extracted with CH,Cl, (3 x 200 ml). The organic
layer was separated, washed with brine, then separated again. The combined organic
layers were dried (MgSQ,), filtered and the solvent was evaporated. The residue was
purified by reversed-phase high-performance liquid chromatography (Column: Xterra
Prep MS C18, Length: 10 cm, 1.D.: 19 mm, particle size: 5 um; eluent: (0.2 %
NH4HCO3 in H,O)/CH3O0H (optional)/CH3;CN gradient). The product fractions were
combined and the solvent was evaporated to afford intermediate 68 (9 g, 57 %) .

b. Preparation of intermediate 69 and 70

Intermediate 69 Intermediate 70

A mixture of intermediate 68 (prepared according to A8.a) (0.00205 mol), (4-
chlorophenyl)-boronic acid (0.0062 mol, 3 equiv), jodiumbenzene (0.0041 mol, 2
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equiv), KHCO3 (0.0041 mol) in 1-methyl-2- pyrrolidinone (16 ml) and water (4 ml)
was stirred for 10 minutes at 100 °C. A suspension of PdCl(PhCN), (0.000021 mol)
in 1-methyl-2- pyrrolidinone (0.16 ml) was added, and the mixture was stirred 18 hours
at 100 °C. The solvent was then evaporated. The residue was partitioned between
water (1.5 ml) and CH,Cl, (9 ml). This mixture was stirred vigorously, and then
filtered through an Isolute HM-N filter. The filter residue was washed twice with
CH,Cl; (4.5 ml) and once with CH,Cl, (3 ml). The solvent was evaporated and the
residue was purified by reversed-phase HPLC. Yield : Intermediate 69 (53 mg) and
intermediate 70 (106 mg).Following intermediates summoned in Table 1 (E/Z

configuration not determined) were prepared according to the previous procedure:

Table 1
Intermediate | Structure
No.

57 O
O oSN Cl

58

59
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Intermediate
No.

Structure

60

61

62

63

64

65
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Intermediate | Structure
No.
66

67

Example A9

a. Preparation of intermediate 71

nBuLi 1.6M in hexane (0.0346 mol) was added dropwise at —20°C to a solution of
N-(1-methylethyl)-2-propanamine (0.0346 mol) in THF (70 ml) under N, flow. The
mixture was stirred at —20°C for 20 minutes, then cooled to —70°C. A solution of 6-
bromo-2-methoxy-3-(phenylmethyl)-quinoline (intermediate compound 3 (Ex. A3) of
W02004/011436) (0.029 mol) in THF (90 ml) was added. The mixture was stirred at
—70°C for 1 hour. A solution of 1-(5-chloro-1-oxopentyl)-/H-benzotriazole (0.0576
mol) in THF (100 ml) was added. The mixture was stirred at —70°C for 3 hours. H,O
was added. The mixture was extracted with EtOAc. The organic layer was washed with
H,O0, then with saturated aqueous NaCl solution, dried (MgSQy), filtered and the
solvent was evaporated. The residue (19 g) was purified by column chromatography
over silica gel (eluent: Cyclohexane/AcOFEt 93/7; 20-45um). The fraction was collected
and the solvent was evaporated. Yield: 3.85 g of crude residue (30%). After



1 ZIE 90;10 44 B8 -Br/, .1 cH3 VE 60,140 45 B1 -Br/N 1 cH3 Z/E 90/10

46 Bll.al-l1/N'NZ WO 2008/068266PCT/EP2007/063312 -96- Table 5
Cgir(aﬁoosmssz“ PCT/EP2007/063312

10

15

-76-

crystallization from DIPE, the precipitate was filtered off and dried. Yield: 2.65 g of
intermediate 71 (21%).

b. Preparation of intermediate 72

A mixture of intermediate 71 (0.00224 mol), (1S,4S)-2-benzyl-2,5-
diazabicyclo[2.2.1]heptane dihydrobromide (0.0045 mol) and potassium carbonate
(0.009 mol) in acetonitrile (20 ml) was stirred under reflux for 24 hours and was then
cooled to room temperature. H,O was added. The mixture was extracted with EtOAc.
The organic layer was washed with H,O, then with saturated aqueous NaCl solution,
dried (MgSO.,), filtered and the solvent was evaporated. The residue (1.55 g) was
purified by column chromatography over silica gel (eluent: CH,Cl,/CH;OH/NH4OH
95/5/0.1; 15-40 um). The fraction was collected and the solvent was evaporated. Yield:
1.1 g of intermediate 72 (82%).

Example A10

a. Preparation of intermediate 74

N
O, N.

b

CH;,

A mixture of 7-chloro-1-phenyl-3-heptanone (prepared according to the procedures of
W02007/000435) (3 g, 13.3 mmol), N-ethylmethylamine (2.8 ml, 26.6 mmol) and
K,COs (4.1 g, 29.3 mmol) in acetonitrile (30 ml) was stirred and refluxed overnight.
The reaction mixture was cooled down to room temperature, poured out into water and
extracted with EtOAc. The organic layer was separated, washed with water and brine,

dried over MgSQj and evaporated till dryness. The residue was purified by column
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chromatography (SiO; 15-40um, eluent : DCM/MeOH/NH,OH.aqueous : 97/3/0.1 to
95/5/0.5). The pure fractions were collected and the solvent was evaporated till dryness.
Yield : 1.7 g of intermediate 74, 60%.

b. Preparation of intermediate 73

Intermediate 73 (mixture of diastereoisomers)

n-BuLi (1.6 M in hexanes, 7.4 ml, 11.8 mmol) was added drop wise to a solution of
diisopropylamine (1.6 ml, 11.8 mmol) in THF (8 ml) at —20°C under nitrogen. The
reaction mixture was stirred for 30 minutes and was then cooled down to =78 °C. A
solution of 6-bromo-2-methoxy-3-(phenylmethyl)-quinoline (intermediate compound 3
(Ex. A3) of WO2004/011436) (1.9 g, 5.9 mmol) in THF (10 ml) was added dropwise
and was then stirred for 1 hour at —78 °C. A solution of intermediate 74 (1.9 g, 7.68
mmol) in THF (10 ml) was added dropwise then stirred for 1 hour at —78 °C. Water and
EtOAc were added, the organic layer was separated, washed with water and brine,
dried over MgSQO, and evaporated till dryness. The residue was purified by column
chromatography (SiO; 15-40 um, eluent: DCM/MeOH/NH4OH aq: 97/3/0.5). The pure
fractions were collected and the solvent was evaporated till dryness. The second
fraction from the column yielded intermediate 73 (0.22 g, 7 %) as a mixture of

diastereoisomers.

Example All

a. Preparation of intermediate 75
OH

a

A solution of 1-bromo-4-chlorobutane (22.25 ml, 0.19 mol) in diethyl ether (100 ml)
was added dropwise (under N, atmosphere) to a suspension of activated Mg turnings

(4.67 g, 0.19 mol) in dicthyl ether (100 ml). Some crystals of iodine were also added.
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The temperature in the flask increased, and the orange colour turned to white. Once the
addition of 1-bromo-4-chlorobutane was completed, the reaction was cooled in an ice-
bath and 2-naphthalenecarboxaldehyde (20.00 g, 0.13 mol) was added dropwise as a
solution in THF (200 ml, dry). The reaction mixture was stirred in the ice-bath for 4
hours. Then the mixture was quenched with NH4CI 1 N. Both phases were separated.
The organic layer was washed with brine, dried (MgSO,), filtered and the solvent was
evaporated. The residue was purified by flash chromatography (eluent: -
hexane/EtOAc 20:1). The desired fractions were collected and the solvent was
evaporated, yielding intermediate 75.

b. Preparation of intermediate 76
O

(1 )

Intermediate 75 (9.97 g, 0.04 mol) was dissolved in CH,Cl, (120 ml) and the flask
was cooled in an ice-bath. MnO, (34.85 g, 0.40 mol) was added and the reaction

mixture was stirred in the ice-bath for 1 hour and then overnight at room temperature.
The next morning, an additional amount of MnO; (10 equivalent) was added, and in the
afternoon again an additional amount of MnO; (10 equivalent) was added. The mixture
was stirred overnight at room temperature. Then MnO, was removed by filtration over
Celite. The product was purified by flash chromatography (eluent: n-hexane/EtOAc
40:1). Yield: 6.91 g of intermediate 76 (70 %).

c. Preparation of intermediate 77
O

A mixture of intermediate 76 (1.00 g, 0.00405 mol), 1-methylhomopiperazine (1.01
ml, 0.0081 mol) and K,CO; (1.68 g, 0.0081 mol) in CH3CN (12.16 ml) was refluxed at
80 °C over the weekend. Inorganic salts were removed by filtration and the crudes were

purified by flash chromatography (eluent: #-hexane/EtOAc). The desired fractions were
collected and the solvent was evaporated. Yield: 0.26 g of intermediate 77 (20 %).



C-> 5 Table 6 3 Comp. No. Exp. No. R4 R5 Properties 7 B5.a -Br F, 1l1
-Cf11 -CIL E/Z 75/25 WO 2008/068266PCT/EP2007/063312 -97- Table 7 R6

c%ﬁ?ﬂ%?%@ Exp. No. R R3 Properties 739

10

15

PCT/EP2007/063312

d. Preparation of intermediate 78

Intermediate 78 (mixture of diastereoisomers)

Lithium diisopropylamine (1.44 ml of a 2 M solution in THF/heptanes; 0.00288 mol)
was dissolved in THF (9.61 ml; dry) and this solution was cooled to -70 °C. 6-bromo-
2-methoxy-3-(phenylmethyl)-quinoline (intermediate compound 3 (Ex. A3) of
W02004/011436) (0.79 g, 0.0024 mol) was added dropwise as a solution in THF (7.21
ml; dry) and the mixture was stirred for 2 hours at - 70 °C. Then intermediate 77 (0.78
g, 0.0024 mol) was added dropwise as a solution in THF (7.21 ml; dry) and the reaction
mixture was stirred for 3 hours at - 70 °C. Then H,O (q.s.) was added (quenching at -70
°C), followed by EtOAc. The layers were separated and the organic layer was washed
with brine, dried (MgS0,), filtered and the solvent was evaporated. The residue was
purified by flash chromatography. The desired fractions were collected and the solvent

was evaporated. Yield: 0.429 g of intermediate 78 as a mixture of diastereoisomers.

B. Preparation of the final compounds

Example Bl

Preparation of compound 1
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A mixture of intermediate 4 (prepared according to Al.d) (0.0003 mol) and PPA
(1.6 g) was stirred at 100°C overnight. H,O and K,CO3; were added. The mixture was
extracted with CH,Cl,. The organic layer was separated, dried (MgSQO,), filtered, and
the solvent was evaporated. The residue was purified by column chromatography over
kromasil (eluent: CH,Cl,/CH3;0H/NH4OH 99/1/0.1 to 94/6/0.6; 3.5um). The pure
fractions were collected and the solvent was evaporated. Yield: 0.13 g (84 %). This
fraction was purified by column chromatography over C18 (eluent: CH;OH/NH4sHCO3
0.5 % 85/15; 5 um). The pure fractions were collected and the solvent was evaporated.
Yield: 0.13 g of compound 1.

Example B2

Preparation of compound 2. 3 and 4

Z

N
CH;,
CH/N\
compound 2 compound 3 3 Ci

compound 4

A mixture of intermediate 7 (prepared according to A2.c) (0.0002 mol) and PPA
(1.3 g) was stirred at 100°C for 18 hours, then cooled down to room temperature,
poured out into H,O, basified with K,CO; and extracted with EtOAc. The organic layer
was washed with saturated aqueous NaCl, dried (MgSO,), filtered, and the solvent was
evaporated. The residue was purified by column chromatography over kromasil (eluent:
CH,C1,/CH30H/NH4OH 99/1/0.1 to 94/6/0.6; Sum). Two fractions were collected and
the solvent was evaporated. Yield: 0.021 g of fraction 1 and 0.046 g of fraction 2. Each
fraction was purified by column chromatography over C18 (eluent: CH;OH/NH4HCO3
0.5% 85/15 to 80/20; Sum). Fraction 1 gave rise to 0.003 g of compound 3 and 0.008 g
of compound 4, and fraction 2 yiclded 0.027 g of compound 2
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Example B3

Preparation of compound 5 and 6

N
O
compound 5 compound 6 N

A mixture of intermediate 11 (prepared according to A3.b1) (0.0002 mol) and PPA
(1.5 g) was stirred at 100°C overnight, then cooled down to room temperature, poured
out into H,0, basified with K,CO; and extracted with EtOAc. The organic layer was

5  washed with H,O and saturated aqueous NaCl, dried (MgSO,), filtered, and the solvent
was evaporated. The residue (0.17 g) was purified by column chromatography over
kromasil (eluent: CH,ClL,/CH3;0H/NH4OH 99/1/0.1 to 94/6/0.6; 5um). Two fractions
were collected and the solvent was evaporated. Yield: 0.011 g of compound 5 (8 %)
and 0.075 g of compound 6 (52 %).

10
Example B4

a. Preparation of compound 7 and §

compound 7 compound 8

A mixture of intermediate 19 (0.00037 mol) and PPA (2 g) was stirred at 100°C
overnight, then brought to room temperature, poured out into H,O, basified with K,COs
10% and extracted with EtOAc. The organic layer was separated, dried (MgSOy),

15  filtered and the solvent was evaporated. The residue (0.397 g) was purified by column
chromatography over kromasil (eluent: CH,Cl,/CH3:OH/NH4OH 97/3/0.1; 10um. Two
fractions were collected and the solvent was evaporated. Yield: 0.1 g of compound 7
and 0.006 g of compound 8.
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b. Preparation of compound 9 and 10

compound 9 compound 10

A mixture of intermediate 48 (prepared according to A3.b4) (0.009 mol) and PPA (50
g) was stirred at 100°C for 2 hours, poured out on ice, alkalized with K,CO; and
extracted with CH,Cl,. The organic layer was separated, dried (MgSQ,), filtered, and
the solvent was evaporated. The residue (5 g) was purified by column chromatography
over silica gel (eluent: CH,Cl,/CH3;0H/NH4OH 97/3/0.1; 15-40 um). Two fractions
were collected and the solvent was evaporated. Yield: 2 g of fraction A and 0.9 g of
fraction B. Fraction B was taken up in DIPE. The precipitate was filtered off, washed
with activated carbon in 2-propanone and dried. Yield: 0.27 g of compound 9.
Fraction A was purified by column chromatography over silica gel (eluent:
CH,Cl,/iPrOH/NH4OH 97/3/0.2; 15-35um). The desired fractions were collected, the
solvent was evaporated and the residue was dried. Yield: 0.3 g of compound 10.

Example B5

a. Preparation of compound 11

SOCI; (0.0002 mol) was added dropwise at 5°C to a solution of intermediate 24
(prepared according to A5.d1) (0.0002 mol) in pyridine (1 ml). The mixture was stirred
at 5°C for 2 hours, then stirred at room temperature overnight, diluted in H,O and
extracted with EtOAc. The organic layer was washed with saturated aqueous NaCl,
dried (MgSO0,), filtered and the solvent was evaporated. The residue was purified by
column chromatography over kromasil (eluent: CH,Cl,/CH;OH/NH4OH 99/1/0.1 to
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94/6/0.6; 5 um). The pure fractions were collected and the solvent was evaporated.
Yield: 0.086 g of compound 11 (68 %).

b. Preparation of compound &

SOCI, (0.0064 mol) was added at 0°C to a solution of intermediate 19 (prepared
according to A3.b4) (0.0058 mol) in pyridine (4.4 ml). The mixture was stirred at 0°C
for 1 hour, poured out into H,O and extracted with EtOAc. The organic layer was
washed with saturated NaCl, dried (MgSO,), filtered and the solvent was evaporated.
The residue (2 g) was purified by column chromatography over silica gel (eluent:
CH,Cl,/CH3OH/NH4OH 97/3/0.1; 15-40um). Yield: 1.7g (57 %). Crystallization from
CH;CN gave rise to 1.2 g of compound 8 (40 %) (melting point: 128°C).

Example B6

Preparation of compound 12

SOCI; (0.0011 mol) was added dropwise at 0°C to a solution of intermediate 46
(prepared according to A3.b3) (0.001 mol) in pyridine (6 ml). The mixture was stirred
at 0°C for 2 hours, then stirred at room temperature for 24 hours, poured out into
K,CO; 10 % (aqueous) and extracted with EtOAc. The organic layer was washed with
H;O0, then with saturated aqueous NaCl, dried (MgSQ,), filtered and the solvent was
evaporated. The residue (1g) was purified by column chromatography over silica gel
(eluent: CH,Cl,/CH;OH/NH4OH 95/5/0.5; 15-40um). The pure fractions were
collected and the solvent was evaporated. The residue (0.15 g) was crystallized from



, Properties 60 B14 -Br-CN3/-, H1LNIIlE WO
2008/068266PCT/EP2007/063312 -99- C. Analytical Part LCMS conditions 5
G‘é@eﬁ%ﬂ??ga@dure A The LC measurement was performed ugﬁﬁ%ﬁo %&ﬁﬁy
UPLC (Waters) system comprising a bin‘§f§7 pump, a sample organizer, a
column heater (set at 55 C), a diode-array detector (DAD) and a column as
specified in the respective methods below. Flow from the column was split to
a MS8igphgtttbenetdre fifeei8detedtberadbstCanfidgured Yvithl: X004R eldatsogprayd
ionizatian sourea:iMassiperavere acquired by scanning from 100 to 1000
in 0.18 seconds using a dwell time of 0.02 seconds. The capillary needle
voltage was 3.5 kV and the source temperature was maintained at 140 C.
Nitrqgen was,tsed as the ncbulizer gas. Data acquisition was performed with
a Wcaig%r%l%%jomass MassLynx-Openlynx data system. 15 General

pro 1plur§ an T(Q% I—A?%gnmﬁasurement was performed using an Alliance HT
279 j%@al%rslﬁsysqre%—cmnmising a quaternary pump with degasser, an
autosampler, a diodesarray detector (DAD) and a column as specified in the
respective methods bglow, the column is hold 20 at a temperature of 30C.
Flow from the was spfitito a MS spectrometer. The MS detector was
configlired™W '

voltage was ‘ source temperature was maintained at 100 C on
the LCT (Time of Rlight ZbprayTM mass spectrometer from Waters - for
method 1), and 3.9% kWat 110 C on the ZQTM (simple quadrupole ZsprayTM
mass spectrometer from 25Waters - for methods 3 and 4). Nitrogen was used
as tl*?é)Eé?kﬁQI&@Bdﬁ%l) Mataddedulsnaisaas serbpmetinprmediate 27 (prepared
Wateesokdiopoim A8 M &8 HYRxaGipenpynidideta ydje ffibe Widture was poured out on

20084062 CARGIIERZOAORE33he oA REBEtAlRIPaRI Bxashed with a solution
of K,COs 10 %, dried over MgSOy, filtered and the solvent was evaporated. The
residue (4.5 g) was purified by column chromatography over silica gel (eluent:

10  CH,ClL/CH30H/NH4OH 99/1/0.1). The pure fractions were collected and the solvent
was evaporated. Yield: 3.6 g (73.4 %). Part of this fraction (2 g) was crystallized from
DIPE. The precipitate was filtered off and dried. Yield: 1.6 g of compound 13.

Example B8

Preparation of compound 14 and 15

‘ CH, ‘ CH,

Br N Br N
O AN % “CH, O AN A “cH,
Z Z
N (I) CH, N CH,4
CH

3 CH,

compound 14 compound 15

15 SOCI; (0.0004 mol) was added dropwise at 5°C to a solution of intermediate 28
(prepared according to A3.b6) (0.0003 mol) in pyridine (1.8 ml). The mixture was
stirred at 5°C for 2 hours, then stirred at room temperature overnight, diluted in H,O

and extracted with EtOAc. The organic layer was washed with saturated aqueous
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2eondition from 80 % A , 20 % B (hold for 0.5 minute) to 10% A, 90% B in 4.5
minutes, hold at 10% A and 90% B for 4 minutes and reequilibrated with
initial conditions for 3 minutes. An injection volume 20 of 10 RI 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. Method 5



25For compound (51) only the mass spectrum was recorded (no R(t)). The
MS detector was configured with an electrospray ionization source. Mass
s&%ﬁ%%@f@gcquired by scanning from 100 to 1000 in 1 secgﬂallﬁrsﬁ%’é/?f”u
dwell time of 0.1 second. The capillary né8dle voltage was 3 kV and the
source temperature was maintained at 140 C. Nitrogen was used as the
nebulizer gas. Data acquisition was performed with a Waters- 30 Micromass
MasEkympgtOBEhlynx data system. Cone voltage was 10 V for positive
ionization mode. WO 2008/068266PCT/EP2007/063312 -102- Method 6 In
addilopingensiadproceddfe C: Reversed phase UPLC was carried out on a
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tonitrile) were dﬁ%yed to run a gradient condition from
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volume of 10 pl was used. Positive ionization mode was used with four
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scanning from 100 to 1000 in 0.4 seconds using an interscan delay of 0.1
seconds. WO 2008/ 3266PCT/EP2007/063312 -103- Method 9 In addition
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When a compound is a mixture of isomers which give different peaks in the

LCMS method , only the retention time of the main component is given in the
LEASBBE2% 5 Table 10 - Analytical data (R(t) means retentiBhiHHAYH/ 063312

minutes; MH(+) means protonated moletular ion (of the free base);
procedure refers to the method used for LCMS). LCMS Comp. Nr. Roo m
H() Procedure 36 1.21 487 2 101.30537291.26537266.175101 6.44
521 hyR9eaS6eparated, dried (MgSO,), filtered and the solvent was evaporated. The

residue was purified by column chromatography over silica gel (eluent:
CH,Cl,/CH3OH/NH4OH 94/6/0.6; Sum). The pure fractions were collected and the
solvent was evaporated. Yield: 0.019 g (24 %). This fraction was purified by column

5  chromatography over C18 (cluent: CH;:OH/NH4HCO3 90/10; Sum). The pure fractions
were collected and the solvent was evaporated. Yield: 0.009 g of compound 20.

b. Preparation of compound 21 and 22

compound 21 compound 22

A mixture of of compound 10 (prepared according to B4.b) (0.0005 mol), 2-furanyl-
boronic acid (0.0011 mol) and Pd(PPhs)4 (0.0022 mol) in Na,CO3 2M (16 ml) was
stirred at 80°C overnight, then diluted in H,O and extracted with EtOAc. The organic

10 layer was washed with H,O, dried (MgSO,), filtered and the solvent was evaporated.
The residue (0.38 g) was purified twice by column chromatography over kromasil
(eluent: CH,Cl,/CH;0OH/NH4OH 97/3/0.1; 10um then CH;CN/NH4HCO3 0.5% 93/7,;
Sum). Two fractions were collected and the solvent was evaporated. Yield: 0.013 g of
compound 22 (4 %) and 0.109 g of fraction 1. Fraction 1 was purified by column

15  chromatography over silica gel (eluent: CH;OH/NH4HCO;3 80/20; Sum). Three
fractions were collected and the solvent was evaporated. Yield: 0.041 g of compound
21 (first fraction) (the two other fractions were mixtures of compound 21 and 22).
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Example B12

Preparation of compound 23

A mixture of compound 25 (prepared according to B5) (0.0002 mol) and CH;l
(0.0003 mol) in CH3-C(=0)-CHj3 (3 ml) was stirred at room temperature for 14 hours,
then evaporated. Yield: 0.107 g of compound 23 (83 %).

Example B13

Preparation of compound 7 and &

compound 7 compound 8

SOCI; (0.14 ml) was added at 0°C to a solution of of intermediate 19 (prepared
according to A3.b4) (0.0016 mol) in pyridine (1.33 ml). The mixture was stirred at 0°C
for 1 hour, then stirred at room temperature for 30 minutes, poured out into HO and

10 extracted with EtOAc. The organic layer was washed with saturated NaCl, dried
(MgSO0sy), filtered and the solvent was evaporated. The residue was purified by column
chromatography over kromasil (eluent: CH,Cl,/CH3;OH/NH4OH 97/3/0.1; 10um).
Three fractions were collected and the solvent was evaporated. Yield: 0.6 g of fraction
A (69 %), 0.015 g of fraction B and 0.12 g of compound 7 (14 %). Fraction A was

15  crystallized from DIPE/CHsCN. The precipitate was filtered off and dried. Yield: 0.31
g of compound 8 (36 %) (melting point: 128°C).

See also B4a and B5.b
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Example B14

Preparation of compound 60

A solution of diethyl cyanomethylacetate (0.0005mol) in THF (4ml) was stirred and
cooled at 0°C. Sodium hydride (60% in mineral oil) (0.0005mol) was added
5  portionwise then stirred 30 minutes at 0°C. Intermediate 72 (prepared according to

A9.b) in THF (2ml) was added at 0°C then the mixture was stirred for 18 hours at room
temperature. H,O was added. The mixture was extracted with EtOAc. The organic
layer was washed with H,O, then with saturated aqueous NaCl solution, dried
(MgS0y), filtered and the solvent was evaporated. The residue (0.22g) was purified by

10 column chromatography over kromasil (eluent: CH,Cl,/CH3;OH/NH4OH 98/2/0.2 then
CH,Cl,/CH3OH/NH4OH 90/10/1; 3-5 um). The fraction was collected and the solvent
was evaporated. Yield: 0.06 g of compound 60 (30%).

Example B15

a. Preparation of compound 61

15  Thionylchloride (0.0004 mol) was added dropwise at 0°C to a solution of intermediate
73 (0.0003 mol) in pyridine (0.4ml). The mixture was stirred at 0°C for 1 hour. H,O
was added. The mixture was extracted with EtOAc. The organic layer was washed
with H,O, then with saturated aqueous NaCl solution, dried (MgSQ,), filtered and the
solvent was evaporated. The residue was purified by column chromatography over



Comp. Nr. R(t) MH(+) Procedure 44 6.17 542 1 48 6.19 542 1 45 6.14 542 1

43 6.635291395.134271355.414251155.574251
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kromasil (eluent: CH,Cl, then CH,Cl,/CH3;OH/NH4OH 92 /8/0.8; 3-5 um). The
fraction was collected and the solvent was evaporated. Yield: 0.02 g of compound 61
(E-isomer) (13%).

b. Preparation of compound 62

CH,

Compound 62 (fumarate salt)

5 Compound 62 was prepared according to Example B15.a, but starting from
intermediate 78. The residue was purified by column chromatography over kromasil
(eluent: CH,Cl, then CH,Cl,/CH30OH/NH4OH 94 /6/0.5; 10 um). Two fractions were
collected and the solvent was evaporated F1 (0.07 g) and F2 (0.084 g). F1 was purified
again by column chromatography over kromasil (eluent: CH,Cl, then

10  CH,CL/CH;OH/NH4OH 94 /6/0.6; 250x30mm). F1.1 (0.037g) was taken up with

ethanol/acetone (5/95) and 1eq. of fumaric acid in acetone was added at room

temperature. The precipitate was filtered of and dried. Yield: 0.019 g of compound 62

(3%; E-isomer; fumaric acid salt), mp°C: 204.
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c. Preparation of compound 63

Compound 63 (fumarate salt)

Diethylaminosulfur trifluoride (0.0015 mol) was added dropwise at 0°C to a solution of
intermediate 78 (0.0015 mol) in THF (90ml). The mixture was stirred at room
temperature for 2 days. The mixture was quenched with Na,COs; then extracted with
EtOAc. The organic layer was dried (MgSQO,), filtered and the solvent was evaporated.
The residue (0.96g) was pre-purified by column chromatography over Kromasil
(eluent: CH,Cl, then CH,Cl,/CH3OH/NH4OH 95 /5/0.5; 15-40 um). The new fraction
(0.63g) was purified by column chromatography over Xbridge (cluent: gradient of
CH3;OH/NH4HCOs3, 5%: 18-5 um). Fraction 1 (0.08g) was taken up with
ethanol/acetone (5/95) and 1 equivalent of fumaric acid in acetone was added at room
temperature. The precipitate was filtered of and dried. Yield: 0.07 g of compound 63
(Z-isomer; fumaric acid salt) (6 %), mp°C: 179.

Tables 2 to 9 list the compounds of formula (Ia) which were prepared according to one
of the above samples (Ex. No.)

For a number of compounds, melting points were obtained with a Kofler hot bench,
consisting of a heated plate with linear temperature gradient, a sliding pointer and a

temperature scale in degrees Celsius.
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Table 2

R! N/R4
O e
3
NN R
CHs
Comp.| Exp. R' X | R R’ q R* R’ | Properties
No. No.
14 | BS -Br O |-H -CH: 1| -CH; | -CH; EorZ
16 | B9 -Br o |-H fﬁ 1| -CH; | -CH; E
S
17 | B9 -Br O |-H o~ S 1| -CH: | -CH; z
S
24 | B5 F o|-H f@ 1| -CH: | -CH; z
13 | B7 -Br o |-H f@ 1| -CH; | -CH; z
m.p. 150 °C
12 | B6 -Br O |-H f@ 3| -CH; | -CH, EorZ
m.p. 145°C
25 | B5 -Br O |-H f@F 1| -CH; | -CHs z
8 | B5.a -Br o|-H| 7 W@ 1| -CH; | -CHs E
m.p. 128 °C
61 |Bl15.a -Br ol|l-H| 7 w@ 3 |-CH,CH,| -CH; E
10 [ B5b| -Br o|H| ‘ 1| -CH; | -CH; [75/25 ratio of
O isomers
28 | BS -Br 0O |-H P 1 |-CH,CHs|-CH,CH; z
29 | B5 -Br O |-F f\@ 1| -CH: | -CH; z
4 | BI1 -Br S | -H f’@ 1| -CH; | -CHs z




274.125153491.134472191.204812541.064722571.13477 250
1.18481 252 1.24 515255 1.09 506 2 58 1.17

WO 2008/068266 PCT/EP2007/063312
-03-
Comp.| Exp. R R® R? q R* R’ | Properties
No. No.

30 | B5 -CH; -H f\@ 1| -CH; | -CH; z
31 | B5 | -OCH; -H f@ 1| -CH; | -CH; z
I i . i
21 |BI1b [01; H f 1| -CHs | -CH; | E/Z60/40
11 | B5 @(‘H -H f@ 1| -CH; | -CH; z
32 | B5 @(“ H p ‘ 1| -CH; | -CHs |60/40 ratio of

O isomers
20 | Blla @(‘H -H f\@ 1| -CH; | -CH; z
33 | Bs m H| - F |1| -CH; | -CH; z
s”
34 | BS m H ‘ 1| -CH: | -CHs [60/40 ratio of
s” o~ O .
1SOmers
m.p. 122°C
Table 3
Comp.| Exp.] R! R® R} R* R’ Propertied
No. No.
15 | B8 -Br H -CH; -CH; | -CH, EorZ
35 | Bl -Br -H -CH: -CH; | -CH; |75/25 ratio
of isomers
18 | B9 -Br -H f\@ .CH; | -CH; z
S
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Comp.| Exp.| R' R® R} R* R’ Propertied
No. No.
36 | BI -Br -H f\@ .CH; | -CH; | EZnd.
m.p. 135°C
37 | BI -Br H f@ -CH,CH3| -CH,CH; z
38 | BI -Br -H IUF -CH; | -CH; z
9 |B5b| -Br H| CH:; | -CH: z
1 | BI -Br -Cl f\@ .CH; | -CH; z
3 | BI -Br -H f\@ .CH; | -CH; EorZ
2 | BI -Br -H f@ -CH; | -CH; EorZ
39 | BI F -H f@ -CH; | -CH, EorZ
| _ _ _ :
22 |B11.b o H - ‘ CH; CH; mixture of
O isomers
40 |Bll.a @(‘H H f@ .CH:; | -CH; EorZ
41 |B11b h@ﬁ H| ‘ CH; | -CH; 7
Z O m.p. 176°C
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(column 1) and without (column 12) inoculum were included in each microtiter
plate. Approximately 250 CFU per well of bacteria inoculum, in a volume of
100 ul in 2.8x Mueller-Hinton broth medium, was added to the rows A to FT
except column 12. The same volume of broth medium without inoculum was
added to column 12 in row A to 5H. The cultures were incubated at 37C for
48 hours in a humidified 5% CO2 atmosphere (incubator with open air valve
and continuous ventilation). At the end of incubation, two days after
inoculation, the bacterial growth was quantitated fluorometrically. Therefore
Alamar Blue (10x) was added to all wells in a volume of 20 til and plates were
incubated for another 2 hours at 50C. 10 The fluorescence was read in a
computer-controlled fluorometer (Cytofluor, Biosearch) at an excitation
wavelength of 530 nm and an emission wavelength of 590 nm (gain 30). The
percentage growth inhibition achieved by the compounds was calculated
according to standard methods and expressed as 1C90 (p.ra/mt) which
defines the 90 % 15inhibitory concentration for bacterial growth. The results
are shown in Table 11.

63312 -106-



Table 11-Results of an in vitro-screening of the compounds according to the
invention for Ms megtnatis (IC90 (jig/m1)). Co.No. M smegmatis IC90

g1 AB"9%3% 73 10 0.439 1.7 6 10.18 1 1.65 29 1.65 i 1.59 AT ERY1342

55.1 3 2.0 47 20.36 25 40.15 42 22.84 3%~

Table 5

Comp| Exp. No R R} ||? ) Properties
No. "L\/ N< R
47 | B -Br f@ ST E
N
48 | BY -Br o~ N z
(j LN
23 | BI2 -Br f@ JJJ:N+/CH3 z
| ~CHj iodide salt
CH;
62 | BIS.b -Br A~ E
g\ N N— CH3
fumarate
m.p. 204°C
63 | Bl5.c -Br A~ z
g\ N N— CH3
fumarate
m.p. 179°C
5
Comp.| Exp.|] R! R} R* R’ Properties
No. No.
7 B5.a -Br -CH; -CH; E/Z 75/25




8.01 WO 2008/068266PCT/EP2007/063312 -107- Co.No. 111. smegmatis

IC90 (1IWm1) 8 1.63 7 1.63 12 40.95 17 39.2 16 1.75 18 9.85 44 4.31 48 1.72
488 BWH98591 39 16.98 35 3.79 15 1.359714 PCT/EP2007/063312

Table 7

RG

&
oo
N R®

O

Comp.| Exp. R® R} Properties
No. No.
] -
49| BIO H \© E/Z n.d.
50 | B10| -H -
Q E/Z n.d.
Cl
51 | BI10| -H f@
o E/Z n.d.
CH,
] -
19 | B10| -CI @ _—
52 | B10| -CI -
\©\ E/Z n.d.
Cl
53 | B10| -CI f@
o E/Z n.d.
CH,
] -
>4 B10 N \© E/Z n.d.
55 | BI0| -CN -~
\©\ E/Z n.d.
Cl
56 | BI0| -CN f@
o E/Z n.d.
] -
57 | BI10| -OCH; @ —_—
58 | BI0| -OCH; ﬁ@
E/Z n.d.
Cl
59 | B10| -OCH; f@
0 E/Z n.d.
CHj3




1.35111.53337.03316.95302.67 321.69201.4146 1.61401.58 34

2.35221.66 21 14.79 41 3.79 28 1.79 37 2.01 23 1.85 26 4.09 27
WO 2008/068266

PCT/EP2007/063312
-08-
Table 8
Comp.| Exp. R’ X | R R’ q R* R’ | Properties
No. No.
26 | BS Br ol|-H| w@ 2| -CH:; | -CH; E
27 | B8 Br ol|-H| W@ 2| -CH: | -CH; z

when “E” or “Z” is indicated in the above Tables this means that the compound is a pure
isomer, but the absolute configuration is not determined.

when “E/Z n.d.” is indicated in the above Tables this means that the configuration has not been
determined.

Comp.| Exp. q ||?r> Properties
No. No. "L\/ N< R
60 | Bl14 -Br -CN E




5.78 49 7.08 19 1.52 54 11.85 WO 2008/068266PCT/EP2007/063312 -108-

Co.No. 111. smegmatis IC90 (11Winl) 57 7.55 50 1.92 52 1.63 55 8.02 58
g\ 2368 %3 03 59 8.03 56 7.95 36 919.94 60 PCT/EP2007/063312
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C. Analytical Part

LCMS conditions

General procedure A

The LC measurement was performed using an Acquity UPLC (Waters) system
comprising a binary pump, a sample organizer, a column heater (set at 55 °C), a diode-
array detector (DAD) and a column as specified in the respective methods below. Flow
from the column was split to a MS spectrometer. The MS detector was configured with
an electrospray ionization source. Mass spectra were acquired by scanning from 100 to
1000 in 0.18 seconds using a dwell time of 0.02 seconds. The capillary needle voltage
was 3.5 kV and the source temperature was maintained at 140 °C. Nitrogen was used as
the nebulizer gas. Data acquisition was performed with a Waters-Micromass

MassLynx-Openlynx data system.

General procedure B

The HPLC measurement was performed using an Alliance HT 2795 (Waters) system
comprising a quaternary pump with degasser, an autosampler, a diode-array detector
(DAD) and a column as specified in the respective methods below, the column is hold
at a temperature of 30°C. Flow from the column was split to a MS spectrometer. The
MS detector was configured with an electrospray ionization source. The capillary
needle voltage was 3 kV and the source temperature was maintained at 100 °C on the
LCT (Time of Flight Zspray™ mass spectrometer from Waters - for method 1), and
3.15 kV at 110 °C on the ZQ™ (simple quadrupole Zspray™ mass spectrometer from
Waters - for methods 3 and 4). Nitrogen was used as the nebulizer gas. Data acquisition

was performed with a Waters-Micromass MassLynx-Openlynx data system.
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was configured with an electrospray ionization source. Mass spectra were acquired by
scanning from 100 to 1000 in 1 second using a dwell time of 0.1 second. The capillary
needle voltage was 3 kV and the source temperature was maintained at 140 °C.
Nitrogen was used as the nebulizer gas. Data acquisition was performed with a Waters-

30  Micromass MassLynx-Openlynx data system. Cone voltage was 10 V for positive

ionization mode.
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Method 6

In addition to general procedure C: Reversed phase UPLC was carried out on a Waters
Acquity BEH (bridged ethylsiloxane/silica hybrid) C18 column (1.7 um, 2.1 x

100 mm) with a flow rate of 0.35 ml/min. Two mobile phases (mobile phase A: 95 %

7 mM ammonium acetate / 5 % acetonitrile; mobile phase B: 100 % acetonitrile) were
employed to run a gradient condition from 90 % A and 10 % B (hold for 0.5 minutes)
to 8 % A and 92 % B in 3.5 minutes, hold for 2 min and back to the initial conditions in
0.5 min, hold for 1.5 minutes. An injection volume of 2 pLl was used. Cone voltage was
20 V for positive and negative ionization mode. Mass spectra were acquired by

scanning from 100 to 1000 in 0.2 seconds using an interscan delay of 0.1 seconds.

Method 7

In addition to general procedure C: Reversed phase UPLC was carried out on a Waters
Acquity BEH (bridged ethylsiloxane/silica hybrid) C18 column (1.7 um, 2.1 x

100 mm) with a flow rate of 0.35 ml/min. Two mobile phases (mobile phase A: 95 %

7 mM ammonium acetate / 5 % acetonitrile; mobile phase B: 100 % acetonitrile) were
employed to run a gradient condition from 90 % A and 10 % B (hold for 0.5 minutes)
to 8 % A and 92 % B in 3.5 minutes, hold for 2 min and back to the initial conditions in
0.5 min, hold for 1.5 minutes. An injection volume of 2 pl was used. Cone voltages
were 20, 30, 45, 60 V for positive ionization mode. Mass spectra were acquired by
scanning from 100 to 1000 in 0.2 seconds using an interscan delay of 0.1 seconds.

Method 8

In addition to general procedure B: Reversed phase HPLC was carried out on a Sunfire
C18 column (3.5 um, 4.6 x 100 mm) with an initial flow rate of 0.8 ml/min. Two
mobile phases (mobile phase A: 35 % 6.5mM ammonium acetate + 30 % acetonitrile +
35 % formic acid (2 ml/l); 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 pl was used. Positive ionization
mode was used with four different cone voltages (20,40,50,55 V). Mass spectra were
acquired by scanning from 100 to 1000 in 0.4 seconds using an interscan delay of

0.1 seconds.
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Method 9

In addition to general procedure B: Reversed phase HPLC was carried out on a Sunfire
C18 column (3.5 um, 4.6 x 100 mm) with an initial flow rate of 0.8 ml/min. Two
mobile phases (mobile phase A: 35 % 6.5mM ammonium acetate + 30 % acetonitrile +
35 % formic acid (2 ml/l); 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 pl 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.

When a compound is a mixture of isomers which give different peaks in the LCMS

method , only the retention time of the main component is given in the LCMS table.

Table 10 : Analytical data (R(t) means retention time in minutes; MH(+) means

protonated molecular ion (of the free base); procedure refers to the method used for

LCMS).
LCMS
C;Tp' R(t) MH(+) Procedure

36 1.21 487 2
10 1.30 537 2
9 1.26 537 2
6 6.17 510 1
1 6.44 521 1
29 6.50 521 1
2 6.23 503 1
4 6.50 503 1
24 5.34 427 1
5 6.17 510 1
3 6.28 503 1
47 7.76 511 1
25 6.20 505 1
42 7.67 511 1
38 5.98 505 1
8 6.79 515 1
7 6.57 515 1
12 6.53 515 1
17 5.97 493 1
16 6.04 493 1
18 5.96 493 1




2.69 9.56 10.72 10.72 9.56 3.81 5.38 10 4.79 12.03 5.38 9.56 21.4 12.03

427111531.2215.337.687.68 128.1710.29 13 8.67
WO 2008/068266 PCT/EP2007/063312
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LCMS
C;‘;“" R(t) MH(+) Procedure
44 6.17 542 1
43 6.19 542 1
45 6.14 542 1
43 6.63 529 1
39 5.13 427 1
35 541 425 1
15 5.57 425 1
14 547 425 1
11 6.49 485 1
33 5.04 559 3
31 7.52 439 4
30 5.77 423 1
32 449 535 3
20 419 501 3
46 7.00 508 1
40 418 501 3
34 5.12 591 3
2 3.65 525 3
21 430 525 3
41 4.84 536 1
28 4.60 565 3
37 425 565 3
23 6.37 520 1
26 412 515 3
27 412 515 3
49 1.13 447 2
19 1.20 481 2
54 1.06 472 2
57 1.13 477 2
50 118 481 2
52 1.24 515 2
55 1.09 506 2
58 1.17 511 2
51 n.d. 477 5
53 1.20 511 2
56 1.06 502 2
59 1.08 507 2
62 6.26 634 6
63 5.68 634 7
61 5.67 557 8
60 518 621 9
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D. Pharmacological examples

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

Flat-bottom, sterile 96-well plastic microtiter plates were filled with 100 ul of
Middlebrook (1x) broth medium. Subsequently, stock solutions (10 x final test
concentration) of compounds were added in 25 pl volumes to a series of duplicate wells
in column 2 so as to allow evaluation of their effects on bacterial growth. Serial five-
fold dilutions were made directly in the microtiter plates from column 2 to 11 using a
customised robot system (Zymark Corp., Hopkinton, MA). Pipette tips were changed
after every 3 dilutions to minimize pipetting errors with high hydrophobic compounds.
Untreated control samples with (column 1) and without (column 12) inoculum were
included in each microtiter plate. Approximately 5000 CFU per well of
Mycobacterium tuberculosis (strain H37RV), in a volume of 100 ul in Middlebrook
(1x) broth medium, was added to the rows A to H, except column 12. The same volume
of broth medium without inoculum was added to column 12 in row A to H. The
cultures were incubated at 37°C for 7 days in a humidified atmosphere (incubator with
open air valve and continuous ventilation). One day before the end of incubation, 6
days after inoculation, Resazurin (1:5) was added to all wells in a volume of 20 ul and
plates were incubated for another 24 hours at 37°C. On day 7 the bacterial growth was

quantitated fluorometrically.

The fluorescence was read in a computer-controlled fluorometer (Spectramax Gemini
EM, Molecular Devices) at an excitation wavelength of 530 nm and an emission
wavelength of 590 nm. The percentage growth inhibition achieved by the compounds
was calculated according to standard methods and expressed as ICqg (LLg/ml) (90 %

inhibitory concentration for bacterial growth) values.

D.2. In-vitro method for testing compounds for anti-bacterial activity against strain M.
Smegmatis ATCC607.
Flat-bottom, sterile 96-well plastic microtiter plates were filled with 180 ul of sterile

deionized water, supplemented with 0.25 % BSA. Subsequently, stock solutions (7.8 x
final test concentration) of compounds were added in 45 ul volumes to a series of
duplicate wells in column 2 so as to allow evaluation of their effects on bacterial
growth. Serial five-fold dilutions (45 ul in 180 ul) were made directly in the microtiter
plates from column 2 to 11 using a customised robot system (Zymark Corp.,
Hopkinton, MA). Pipette tips were changed after every 3 dilutions to minimize
pipetting errors with high hydrophobic compounds. Untreated control samples with
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(column 1) and without (column 12) inoculum were included in each microtiter plate.
Approximately 250 CFU per well of bacteria inoculum, in a volume of 100 ul in 2.8x
Mueller-Hinton broth medium, was added to the rows A to H, except column 12. The
same volume of broth medium without inoculum was added to column 12 in row A to
H. The cultures were incubated at 37°C for 48 hours in a humidified 5% CO?2
atmosphere (incubator with open air valve and continuous ventilation). At the end of
incubation, two days after inoculation, the bacterial growth was quantitated
fluorometrically. Therefore Alamar Blue (10x) was added to all wells in a volume of 20

ul and plates were incubated for another 2 hours at 50°C.

The fluorescence was read in a computer-controlled fluorometer (Cytofluor, Biosearch)
at an excitation wavelength of 530 nm and an emission wavelength of 590 nm (gain
30). The percentage growth inhibition achieved by the compounds was calculated
according to standard methods and expressed as I1Cqg (LLg/ml) which defines the 90 %
inhibitory concentration for bacterial growth. The results are shown in Table 11.

Table 11: Results of an in vitro-screening of the compounds according to the

invention for M. smegmatis (1Co (LLg/ml)).

Co.No. M. smegmatis
1Cyp (LLg/ml)
13 1.73
10 0.43
1.7
10.18
1.65
29 1.65
2 1.59
4 7.98
24 5.37
5 5.1
3 2.0
47 20.36
25 40.15
42 22.84
38 8.01




2141.6823.44 2220.8920.89 231.651.85 1.656.55 24 33.881.51

WO 2008/068266 PCT/EP2007/063312
-107-
Co.No. M. smegmatis
1Cyp (Lg/ml)

1.63

7 1.63

12 40.95

17 39.2

16 1.75

18 9.85

44 4.31

48 1.72

45 9.65

43 4.21

39 16.98

35 3.79

15 1.35

14 1.35

11 1.53

33 7.03

31 6.95

30 2.67

32 1.69

20 1.41

46 1.61

40 1.58

34 2.35

22 1.66

21 14.79

41 3.79

28 1.79

37 2.01

23 1.85

26 4.09

27 5.78

49 7.08

19 1.52

54 11.85
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Co.No. M. smegmatis
1Cyp (Lg/ml)
57 7.55
50 1.92
52 1.63
55 8.02
58 8.10
51 7.55
53 2.03
59 8.03
56 7.95
36 1.94
60 1.97
61 1.76
62 8.97
63 3.57
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15

20

D.3. In-vitro method for testing compounds for anti-bacterial activity against various

non-mycobacterial strains

Preparation of bacterial suspensions for susceptibility testing:

The bacteria used in this study were grown overnight in flasks containing 100 ml
Mueller-Hinton Broth (Becton Dickinson - cat. no. 275730) in sterile de-ionized water,
with shaking, at 37 °C. Stocks (0.5 ml/tube) were stored at —70 °C until use. Bacteria
titrations were performed in microtiter plates to detect the TCIDsg, in which the
TCID50 represents the dilution that gives rise to bacterial growth in 50 % of
inoculated cultures.

In general, an inoculum level of approximately 100 TCIDs, was used for susceptibility
testing.

Anti bacterial Susceptibility testing: 1Cyy determination

Microtitre plate assay

Flat-bottom, sterile 96-well plastic microtiter plates were filled with 180 ul of sterile
deionized water, supplemented with 0.25 % BSA. Subsequently, stock solutions (7.8 x
final test concentration) of compounds were added in 45 ul volumes in column 2. Serial
five-fold dilutions (45 ul in 180 ul) were made directly in the microtiter plates from

column 2 to reach column 11. Untreated control samples with (column 1) and without
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(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
TCID50), in a volume of 100 pul 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 ul 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 pug/ml) was defined as the 90 % inhibitory

concentration for bacterial growth. The results are shown in Table 12.

Agar dilution method.

MICyo values (the minimal concentration for obtaining 99 % inhibition of bacterial
growth) can be determined by performing the standard Agar dilution method according
to NCCLS standards* wherein the media used includes Mueller-Hinton agar.

* Clinical laboratory standard institute. 2005. Methods for dilution Antimicrobial

susceptibility tests for bacteria that grows Aerobically: approved standard -sixth edition

Time kill assays

Bactericidal or bacteriostatic activity of the compounds may be determined in a time
kill assay using the broth microdilution method *. In a time kill assay on
Staphylococcus aureus and methicillin resistant S. aureus (MRSA), the starting
inoculum of S. aurues and MRSA is 10° CFU / ml in Muller Hinton broth. The
antibacterial compounds are used at the concentration of 0.1 to 10 times the MIC (i.e.
ICy¢ as determined in microtitre plate assay). Wells receiving no antibacterial agent
constitute the culture growth control. The plates containing the microorganism and the
test compounds are incubated at 37 °C. After 0, 4, 24, and 48 hrs of incubation samples
are removed for determination of viable counts by serial dilution (10 to 10°) in sterile
PBS and plating (200 pul) on Mueller Hinton agar. The plates are incubated at 37 °C for
24 hrs and the number of colonies are determined. Killing curves can be constructed by
plotting the log;oCFU per ml versus time. A bactericidal effect is commonly defined as

3-logo decrease in number of CFU per ml as compared to untreated inoculum. The
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potential carryover effect of the drugs is removed by serial dilutions and counting the
colonies at highest dilution used for plating.

* Zurenko,G.E. ef al. In vitro activities of U-100592 and U-100766, novel
oxazolidinone antibacterial agents. Antimicrob. Agents Chemother. 40, 839-845 (1996).

Determination of cellular ATP levels

In order to analyse the change in the total cellular ATP concentration ( using ATP
bioluminescence Kit, Roche), assays are carried out by growing a culture of S. aureus
(ATCC29213) stock in 100 ml Mueller Hinton flasks and incubate in a shaker-
incubator for 24 hrs at 37 °C (300 rpm). Measure OD4os 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. ICop
as determined in microtitre plate assay). Incubate these tubes for 0, 30 and 60 minutes
at 300 rpm and 37°C. Use 0.6 ml bacterial suspension from the snap-cap tubes and add
to a new 2 ml eppendorf tubes. Add 0.6 ml cell lysis reagent ( Roche kit), vortex at
max speed and incubate for 5 minutes at room temperature. Cool on ice. Let the
luminometer warm up to 30°C (Luminoskan Ascent Labsystems with injector). Fill one
column (= 6 wells) with 100 ul of the same sample. Add 100 ul Luciferase reagent to

each well by using the injector system. Measure the luminescence for 1 sec.

Table 12 : ICy values (pg/ml) determined according to the Microtitre plate assay.

IC90 (pg/ml)

STA SPN| EFA SPY| PAE STA| STA

Comp.No. 29213 | 6305 29212 8668 | 27853 | RMETH | 25923
8.27 1.65
7.98 1.59
7.98 1.59
40| 17.87
36.14 | 36.14
10.18 | 10.18
1.63 2.05
8.17 2.05

2.69 956| 10.72] 10.72 9.56 3.81 538

4.79 12.03 5.38 9.56 214 12.03 4.27

1.53 1.22 15.33 7.68 7.68

8.17 10.29
8.67 12.24 9.73 12.24 10.91
33.79 1.35 37.91 26.84 37.91
33.79 6.74
7.82 1.56

[N [N Y IR Y U U
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15.6 7.82 39.2 19.65 43.98
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IC90 (ng/ml)
STA| SPN| EFA| SPY| PAE STA| STA
Comp.No. 29213 | 6305 | 29212| 8668 | 27853 | RMETH | 25923
18 17.51 8.78
20 1.58 141
21 4168 | 23.44
22 20.89 | 20.89
23 1.65 1.85 1.65 6.55
24 33.88 1.51
25 22.58 8.01| 40.15| 17.93| 40.15
26 3.65 2.05
27 817 | 4.59
28 896 | 2.01
29 8.27 1.85
30 6.7 134 1191 67| 13.36
31 39.09 78
32 1.69 1.9 9.51 3.79 3.79
33 8.86 7.89
34 10.51
35 33.79 135] 15.09 135 15.09
36 9.73 547 12.24 9.73 | 12.24 1224 | 10.91
37 896 | 2.01
38 10.08 8.01 8.01 3.58 8.99
39 33.88 8.51
40 19.93 3.98 | 15.83 7.94
41 8.49 9.53
)
43 52.95 8.39
44 10.82 | 10.82
45 309 10.82
46 9.03 8.05
47
43 1082 2.72
49 44.66 8.91
50 9.6
51 4767 21.29
52 10.29 | 10.29
53 9.09 10.2
54 4204 | 47.17
55 8.02 10.1
56 12.6
57 9.51
58 102 | 12.84
59 11.34
60 197 | 2.48
61 1.76 1.76
62 22.52
63 2.25
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STA 29213 means Staphylococcus aureus (ATCC29213); SPN 6305 means
Streptococcus pneumoniae (ATCC6305); EFA 29212 means Enterococcus faecalis
(ATCC29212); SPY 8668 means Streptococcus pyogens (ATCC8668); PAE 27853
means Pseudomonas aeruginosa (ATCC27853); STA RMETH means methicilline

5 resistant Staphylococcus aureus (MRSA) (a clinical isolate from the University of
Antwerp); STA 25923 means Staphylococcus aureus (ATCC25923).

ATCC means American type tissue culture.
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CLAIMS
1. A compound of formula (l1a) or (Ib)
(RYp R
l\\ X2
(la)
Z N/ ”
(RYp R
Q
|\\ N (Ib)
=
N, R
R8

including any stereochemically isomeric form théredherein
Q represents a radical of formula

RS RO R
AN or AN
’L“J\(\““z)q R %\/\«:H»q R {\(\(CH% R

R3
RSa
(a-1) (a-2) (@-3)
p is an integer equal to 1, 2, 3 or 4;
q is an integer equal to zero, 1, 2, 3or 4 ;
R is hydrogen, cyano, formyl, carboxyl, halo, alkg,salkenyl,

C..galkynyl, haloalkyl, hydroxy, alkyloxy, alkylthio,lleylthioalkyl,
-C=N-OR, amino, mono or di(alkyl)amino, aminoalkyl, mono o
di(alkyl)aminoalkyl, alkylcarbonylaminoalkyl, amioarbonyl, mono or
di(alkyl)aminocarbonyl, arylalkyl, arylcarbonyl *&R*Nalkyl,
di(aryl)alkyl, aryl, RR*N-, R°R*N-C(=0)-, or Het;
R? is hydrogen, alkyloxy, aryl, aryloxyaydroxy, mercapto,
alkyloxyalkyloxy, alkylthio, mono or di(alkyl)amingyrrolidino or a
RT
radical of formula K/Y wherein Y is CH, O, S, NH olN-alkyl ;
R® is alkyl, arylalkyl, aryl-O-alkyl, aryl-alkyl-O-&lyl, aryl, aryl-aryl, Het,

O

Het-alkyl, Het-O-alkyl, Het-alkyl-O-alkyl or phenyl.

R3? is hydrogen, cyano, alkyl, arylalkyl, aryl-O-alkgryl-alkyl-O-alkyl,
aryl, aryl-aryl, Het, Het-alkyl, Het-O-alkyl, or Halkyl-O-alkyl;
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each independently lsydrogen; alkyl; alkyloxyalkyl; arylalkyl;
Het-alkyl; mono- or dialkylaminoalkyl; bicyclo[2.2lheptyl; Het; aryl;
or —C(=NH)-NH; or

together with the nitrogen atom to which they atached form a
radical selected from the group consisting of phaiioo, piperidino,
piperazino, morpholino, 4-thiomorpholino, 1,1-dideithiomorpholinyl,
azetidinyl, 2,3-dihydroisoindol-1-yl, thiazolidinAa, 1,2,3,6-
tetrahydropyridyl, hexahydrokHazepinyl, hexahydro+-1,4-
diazepinyl, hexahydro-1,4-oxazepinyl, 1,2,3,4-teydroisoquinolin-2-
yl, 2,5-diazabicyclo[2.2.1]heptyl, pyrrolinyl, pytyl, imidazolidinyl,
pyrazolidinyl, 2-imidazolinyl, 2-pyrazolinyl, imidaplyl, pyrazolyl,
triazolyl, pyridinyl, pyridazinyl, pyrimidinyl, pyazinyl and triazinyl,
each radical optionally substituted with 1, 2, 3l@ubstituents, each
substituent independently selected from alkyl, &g, alkylcarbonyl,
halo, arylalkyl, hydroxy, alkyloxy, amino, mono- dialkylamino,
aminoalkyl, mono- or dialkylaminoalkyl, alkylthiaJkylthioalkyl, aryl,
pyridyl, pyrimidinyl, piperidinyl optionally subdtited with alkyl or
pyrrolidinyl optionally substituted with arylalkyl;

together with the nitrogen atom to which theyattached form a
radical selected from the group consisting of painoo, piperidino,
piperazino, morpholino, 4-thiomorpholino, 2,3-dilngidoindol-1-yl,
thiazolidin-3-yl, 1,2,3,6-tetrahydropyridyl, hexadg-1H-azepinyl,
hexahydro-H-1,4-diazepinyl, hexahydro-1,4-oxazepinyl, 1,2,3,4-
tetrahydroisoquinolin-2-yl, pyrrolinyl, pyrrolylmidazolidinyl,
pyrazolidinyl, 2-imidazolinyl, 2-pyrazolinyl, imidaplyl, pyrazolyl,
triazolyl, pyridinyl, pyridazinyl, pyrimidinyl, pyazinyl and triazinyl,
each radical optionally substituted with 1, 2, 3l@ubstituents, each
substituent independently selected from alkyl, &lidgl, halo, arylalkyl,
hydroxy, alkyloxy, amino, mono- or dialkylaminokglthio,
alkylthioalkyl, aryl, pyridyl or pyrimidinyl;

is aryf or Het;

is hydrogen, halaalkyl, aryl or Het;

is hydrogen or alkyl,

iS OX0; or

together form the radical -CH=CH-N=;

is hydrogen or alkyl;
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is a homocycle selected from phenyl, naph#agenaphthyl or
tetrahydronaphthyl, each being optionally substduwith 1, 2 or 3
substituents, each substituent being independsekicted from
hydroxy, halo, cyano, nitro, amino, mono- or didkyino, alkyl,
C..galkenyl optionally substituted with phenyl, halodlkalkyloxy,
haloalkyloxy, carboxyl, alkyloxycarbonyl, aminocartyl, morpholinyl
or mono- or dialkylaminocarbonyl;

is a homocycle selected from phenyl, naphthggnaphthyl or
tetrahydronaphthyl, each being optionally subsdutith 1, 2 or 3
substituents, each substituent being independsekicted from
hydroxy, halo, cyano, nitro, amino, mono- or diddkyino, alkyl,
haloalkyl, alkyloxy, alkylthio, haloalkyloxy, carlgl,
alkyloxycarbonyl, aminocarbonyl, morpholinyl, Hatrmono- or
dialkylaminocarbonyl;

is @ monocyclic heterocycle selected figqphenoxypiperidinyl,
piperidinyl, pyrrolyl, pyrazolyl, imidazolyl, furan, thienyl, oxazolyl,
isoxazolyl, thiazolyl, isothiazolyl, pyridinyl, pymidinyl, pyrazinyl or
pyridazinyl; or a bicyclic heterocycle selectednfrguinolinyl,
quinoxalinyl, indolyl, benzimidazolyl, benzoxazqglydenzisoxazolyl,
benzothiazolyl, benzisothiazolyl, benzofuranyl, ethienyl,
2,3-dihydrobenzo[1,4]dioxinyl or benzo[1,3]dioxgl@ach monocyclic
and bicyclic heterocycle being optionally subs&atuivith 1, 2 or 3
substituents, each substituent independently seldadm halo,
hydroxy, alkyl or alkyloxy;

aN-oxide thereof, a pharmaceutically acceptabletbaleof or a solvate thereof.

A compound according to claim 1 wherein

is alkyl, arylalkyl, aryl-O-alkyl, aryl-alkyl-O-&lyl, aryl, Het, Het-

{4

alkyl, Het-O-alkyl, Het-alkyl-O-alkyl or phenyl,

is hydrogen, cyano, alkyl, arylalkyl, aryl-O-alkgryl-alkyl-O-alkyl,
aryl, Het, Het-alkyl, Het-O-alkyl, or Het-alkyl-OHgyl;

R*and R each independently isydrogen:; alkyl; alkyloxyalkyl; arylalkyl:

Het-alkyl; mono- or dialkylaminoalkyl; Het; aryly eC(=NH)-NH,;
or

R*and R together with the nitrogen atom to which theyattached form a

radical selected from the group consisting of pldioo, piperidino,



59 11.34

10

15

20

25

30

35

aryl

601.97248 611.761.76 622252

-116-

piperazino, morpholino, 4-thiomorpholino, 2,3-dilgidoindol-1-yl,
thiazolidin-3-yl, 1,2,3,6-tetrahydropyridyl, hexatrp-1H-azepinyl,
hexahydro-H-1,4-diazepinyl, hexahydro-1,4-oxazepinyl, 1,2,3,4-
tetrahydroisoquinolin-2-yl, 2,5-diazabicyclo[2.Zh&ptyl, pyrrolinyl,
pyrrolyl, imidazolidinyl, pyrazolidinyl, 2-imidazatyl, 2-pyrazolinyl,
imidazolyl, pyrazolyl, triazolyl, pyridinyl, pyridanyl, pyrimidinyl,
pyrazinyl and triazinyl, each radical optionallybstituted with 1, 2, 3
or 4 substituents, each substituent independeelited from alkyl,
haloalkyl, alkylcarbonyl, halo, arylalkyl, hydroxsglkyloxy, amino,
mono- or dialkylamino, alkylthio, alkylthioalkylrg, pyridyl,
pyrimidinyl, piperidinyl or pyrrolidinyl optionallysubstituted with
arylalkyl;

is a homocycle selected from phenyl, naphthgénaphthyl or
tetrahydronaphthyl, each being optionally substduwith 1, 2 or 3
substituents, each substituent being independseakicted from
hydroxy, halo, cyano, nitro, amino, mono- or didékyino, alkyl,
haloalkyl, alkyloxy, haloalkyloxy, carboxyl, alkytgcarbonyl,
aminocarbonyl, morpholinyl or mono- or dialkylamaawbonyl.

A compound according to claim 1 or 2 wherekykltepresents Cealkyl.

A compound according to any one of the preaediaims wherein Ris
hydrogen, halo, aryl, Het,Galkyl or G_salkyloxy.

A compound according to any one of the preaediaims wherein p is equal

to 1.

A compound according to any one of the preagdiaims wherein Ris
hydrogen, Gealkyloxy or G_galkylthio.

A compound according to claim 6 wherefi&methyloxy.

A compound according to any one of the preaediaims wherein Ris
Ciealkyl, arylC _ealkyl, aryl, or Het.

A compound according to any one of claims 1 whérein R?is cyano, Galkyl
or arylG.galkyl.
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Staphylococcus aureus (ATCC29213); SPN 6305 means Streptococcus
pnetunoniae (ATCC6305); EFA 29212 means Enterococcus jaecalis
(ATCC29212); SPY 8668 means Streptﬂé'JCcus pyogens (ATCC8668); PAE
27853 means Pseudomonas aeruginosa (ATCC27853); STA RMETH means
mcthicillinc 5Sresistant Staphylococcus aureus (MRSA) (a clinical isolate from
the University of Antwerp); STA 25923 means Staphylococcus aureus
(ATGE258ZmPdErd HresRENMYLHARBALRS tisspratEtidiths WidSrelalfidRdal
A compowul*l %fgpgmula (Ia) or (Ib) (Ri)pR7 (Ib) N R Re including any
stereochemically isomeric form thereof, wherein 5Q represents a radical of
formula R6 -114- R4 and R5each independently is hydrogen; alkyl;
alky by afoao R 12 ¢4 [orABN @Ne rafl kIR A EFRRRIIRG Wherein Rand R
bicyclo[2r2grfweptyC iRy aryhihere@(Ridh)-RdZ aikR4tagdiRitagatiner nibdtbgen
:Ee NItroggH A Q/t_ Fﬁ’cwfm‘ék} HT%%&&%&%EP&?&@JMEVH R %%Jhﬁpiﬁéll_ dretp
e group_consjsting.of pyrrelidino, piperidino razino rpholing,
4thiomogSH I LR HE G RS SFRRaN AL BoQU 2o THAZOb: each o
2,3-dihydtBidaiRe ePESn At SHORUIHISANIN 524Ul tetrahydropyridyl,
1B8exahydro-1H-azepinyl, hexahydro-1H-1,4- diazepinyl,
hexabydra-dotpyaaaribybrdidg el any drairmmeinatithéraifRand R together
2,5-dlaza\pfﬁy ﬁl@[ﬁr@obl%}?awnRXWIEN‘tM%&%ﬂEE&P&&&?MQ&(ﬂcm selected from the
group consisting of 1,1-dioxide-thiomorpholinyl edizlinyl, 2,3-dihydroisoindol-
1-yl, thiazolidin-3-yl, 1,2,3,6-tetrahydropyridyigxahydro-H-azepinyl,
15 hexahydro-H-1,4-diazepinyl, hexahydro-1,4-oxazepinyl, 1,2,3,4-
tetrahydroisoquinolin-2-yl, 2,5-diazabicyclo[2.h&ptyl, each of said rings
optionally substituted with Galkyl or arylG_galkyl.

13. A compound ccording to claim 12 whereihaRd R together with the nitrogen
20 atom to which they are attached form a radicalcsetefrom the group consisting
of hexahydro-H-1,4-diazepinyl or 2,5-diazabicyclo[2.2.1]heptyhch of said
rings optionally substituted with,Galkyl or arylG_galkyl.

14. A compound according to any one of the premediaims wherein Ris phenyl
25 optionally substituted with halo, cyano or.&lkyloxy.

15. A compound according to any one of the premediaims wherein Ris
hydrogen.

30 16. A compound according to any one of the prewediaims wherein the compound
is a compound of formula (la).

17. A compound according to any one of the pregediaims wherein Q is a radical
of formula (a-1).
35
18. A compound according to any one of claims 1@avherein Q is a radical of
formula (a-2).



pyrazolidinyl, 2-imidazolinyl, 2-pyrazolinyl, imidazolyl, pyrazolyl, triazolyl,
pyridinyl, pyridazinyl, pyrimidinyl, pyrazinyl and triazinyl, each radical
optionally substituted with 1, 2, 3 or 4 substituents, each substituent
independently selected from alkyl, haloa%ﬂ alkylcarbonyl, 15halo, arylalkyl,
hydroxy, alkyloxy, amino, mono- or dialkylamino, aminoalkyl, mono- or
dialkylaminoalkyl, alkylthio, alkylthioalkyl, aryl, pyridyl, pyrimidinyl, piperidinyl
optionally substituted with alkyl or pyrrolidinyl optionally substituted with
arylalgyl; RA4amnpdiRpd Kmﬂaﬁfgwwmmtm&eaﬁaﬁmdmdﬁcmﬂ@emremnc

attachedhor & aaﬁ?f&%ﬁ@??ﬂydno t@%@%ﬁg&c&”%ﬂ%ﬂﬂ&f@y TRy
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hexaloyaistidglebpgreimg, difkthdintetradvyiiaisogilinolyn-Rigkoby ity droH-
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18ydrbxyasdkpioter3amino, mono- or dialkylamino, alkylthio, 30alkylthioalkyl,
aryl, pyridyl or pyrimidinyl; R6is aryll or Het; R7is hydrogen, halo, alkyl, aryl or

Het 238'5,&1¥9F9;98urh8ra%'&¥|'q|'?18'§> UL %Bguﬁ%ﬁgﬁgﬂﬁ%; %:Eélfe%ft%tﬁ‘ém
radical -CH=CH-N=; R11is hydrogemn or aiky!

selected [from phenyl, hithyl, acenaphthyl pr tetrahydronap 'thyl, each
being optionally substituted with 1 ,g or 3 sub i
independes G erp<y, halo, ¢

dialkylamino, 5 eny opﬁHhaIIy St

alkyloxy, |, alkyloxycarb
morpholinyl or mono- oftalkylaminocarbonyj;
from phenyl, naphthyl, acen hyI or tetrahy
optionally substituted with 1, 2"or 3 10substity
indepenc ently selected fromaydroxy, halo, ¢
dialkylami
alkyloxya
dialkylami
N-pheno
thienyl, g 50 . i
pyrazinyl or pyrldazmyl o&ﬂ bicyclic heterocycle selected fron@ |noI|nyI
quinoxalinyl, indolyl, benzimidazolyl, benzoxazolyl, benzisoxazoly
20benzoei1mmmamhméwmaé@bthm@éﬂfwf@@mdaaamaﬁrﬁrﬂwéreof or a solvate
2,3-dihyq%t?gggollAldioxinyl or benzol1,31dioxolyl; each monocyclic and
bicyclic heterocycle being optionally substituted with 1, 2 or 3 substituents,

ach substituent independently selected from halo, hydroxy, alkyl or alkyloxy;
25a N-ox it € RN dRpeRIIECOLARA N @ OF éRtaRIEBdiaime res lse S Glvagdicine.
thereof. 2.A compound according to claim 1 wherein 123is alkyl, arylalkyl

aryl-gralky| c%Wb@“ﬁﬂlaQ&”ﬁﬁhgafd lakiebnd @ cRliRYb 2iRibPu8dYb a medicine for the
Het- aIkyI atlr%nq of a bacterial infection.

20
23. A pharmaceutical composition comprising a ptageutically acceptable carrier
and, as active ingredient, a therapeutically effecmount of a compound as
defined in any one of claims 1 to 20.



30R34is hydrogen, cyano, alkyl, arylalkyl, aryl-O-alkyl, aryl-alkyl-O-alkyl, aryl,
Het, Het-alkyl, Het-O-alkyl, or Het-alkyl-0-alkyl; R4 and R5 each

independently is hydrogen; alkyl; alkylo lil/alkyl arylalkyl; Het-alkyl; mono- or
dialkylaminoalkyl; Het; aryl; or -C(=NH)- FX2: or 35R4 and R5 together with
the nitrogen atom to which they are attached form a radical selected from the
group consisting of pyrrolidino, piperidino, -116- piperazino, morpholino,
4-thiomorpholino, 2,3-dihydroisoindo1-1-yl, thiazolidin-3-yl,
1,2,36-teNzbyssonyadrcharaietibitoazepinyin thetérial infection is an infection

hexahydwlty-é'ﬁ r{q@gwgb%laza dro-1,4-oxazepinyl, 1,2,3,4-

tetrahydroisoquin icyclo12.2.11heptyl, pyrrolinyl, 5
pyrrolyl, imidazolidinyl, pyrazolidinyl, 2-imidazolinyl, 2-pyrazolinyl, imidazolyl,
pyrazolyl Akrenau s sgrsdipgrie £iaiyl 28ypmhsidinrERRosHebactaEYmyp
each radisakppitocally pubstitotéal avigiabhylcotchisabstiigents, each
substituent independently selected from alkyl, haloalkyl, alkylcarbonyl, halo,

aryl drox alk | amino, 10mono- or dialkylamino, alkylthio,
alk ?Eloa% aﬁq dyg)%epynmldlnyl piperidinyl or pyrrolidinyl optionally

substltutéa M rylis a homocycle selected from phenyl, naphthyl,
acenaphthyl Xtoiya '*».e %ﬁwb@m‘% being optionally substituted with 1, 2
or 3 15substi h syBstituent be|ng independently selected from
hydroxy, halo, cyand\l nitFg, amino, mono- or dialkylamino, alkyl, haloalkyl,
alkyloxy, haloalk I QxY. carboxyl, alkyloxycarbonyl amlnocarbonyl
orpholinyl or mono or Iamln A ccordin
10 i 2B BRGNP PERAR SR BRTROr G 4 oML OUTRPCE IR e
to any orfl@&efHe preceding claims wherein R1 is hydrogen, halo, aryl, Het, Cl
6alkyl or hé&aikWixgpPEsBntd acuipahiadecacicny diogicadyvwbreedidhiables are as
precedingSlakpsisirgin p is equal to 1. 6. A compound according to any
one of the preceding claims wherein R2 is hydrogen, CI 6alkyloxy or ClI
6a|k Ithio. 30 7. A compound according to claim 6 wherein R2 is meth ony
8. ATOMPLRIRFSRTIR MR 365y YRR aGIEEIRY &I ShALARIREASH
6alkyl, argl Otealing aryneimediagsof-ormula Gbﬁiﬁﬂuﬁucamdiamgw&emyuitable
one of the peggeding claims wherein q is equal to 1,2 or 3. A compound
according to any one of the preceding claims whereip:34 and RS represent .
Cl 6alkyl or wherein R4 and R5 are taken together with
which they are attached and form a radical selected fro
consisting of piperidino, piperazino, morpflin idazoNf a0 W, each of
said rings gptionally,substituted with Cl 6 . A compound acco({glpg to any

one of cldfitts 1 to 30 wheyein R4 an;:h‘R together with the nitrogen atom to
Xx o Ygrm acragicar selectgd from the group consisting of

1,1-dioxide-thi I;n? azetidinyl, 2, \d%ré)\l:mpoll yl, o7 e
thiazolidin-3-yl, 1,2,3,6- tetrahydropyrldyl hexahydro-1F® zepin I R
hexahydro-1H-1,4-gdiazepinyl, hexahydro-1,4-oxazepinyl [ E I (CHz)q R®
tetrahydrmsoqumolm -2-yl, 2,5-diazabicyclo12.2.11heptyl, cFrlngs
optionally substituted with Ci 6alkyl or ary1C16alkyl. A compound ccordmg to
claim 12 wherein R4 and R5 together with the nitrogen atom to whfth they

are attached form a radical selected from the group consisting of
hexahydro-1H-1,4-diazepinyl or 2,5-diazabicyclo12.2.11heptyl, each of said

rings optionally substituted with CI 6alkyl or ary1C16alkyl. A compound

according to any one of the preceding claims wherein R6 is phenyl optionally
substituted with halo, cyano or Cl 6alkyloxy. A compound according to any

one of the preceding claims wherein R7 is hydrogen. A compound according

to any one of the preceding claims wherein the compound is a compound of
formula (Ia). A compound according to any one of the preceding claims

wherein Q is a radical of formula (a-1).



A compound according to any one of claims 1 to 16 wherein Q is a radical of
formula (a-2). -118- 19. A compound according to claim 1 wherein R1 is
hydrogen, halo, aryl, Het, C1 6alkyl or Ci 6alkyloxy; R2 is hydrogen, Ci

6alkyloxy or Ci 6alkylthio;123 is Ci 6alkyi-2&y1016alkyl aryl, or Het; R4 and

R5 are Ci 6alkyl; or R4 and R5 together with the 5 nitrogen atom to which

they are attached form a radical selected from the group consisting of

piperidino, piperazino, morpholino, imidazolyl, tnazol‘?il)p RTR R
hexahydro-1H1,4-diazepinyl or 2,5-diazabicyclo12.2.11 Sai Hz);N\RS
rings optionally substituted with CI 6alkyl gr ary1Cg6alk |s hema?l

optionally substituted with halo, cyano or Mxy; 122 is hydrBgen; q is
1,20r3;Rys 1, Qs a radical of formula ©101), (a-2) or (a-3). @ A

compound asgQrdi 1w @f%ln the compound is selected from Br

0,..._N 0C] éohsogo@“z&l RN 0a6d0C1113CH31N CH3Br o0
| CH3 I101E Z - (R)p

Il?a
(I1-b) \ S (e

(Ib 2)
6
R, R R OH _R* acid
W‘CH%N\RS \\ N omary
Z N/ R2 R3a
(II-c)

RYp

(la-3)

acid

(R )p (R )p /R4

. (” " (Ib 3)

wherein R, R, R, R? RY, R, R, R, R, R, p and q are as defined in claim 1;
b) reacting an intermediate of formula (lI-a);l{) with SOC} in the presence of

a suitable solvent
RYp R R

R4
XY N s
| (CHpq R
~ R®
socl, PN N2
(Rl)p R 6 (la-1)
N\R

socl,
\ RY,
N X
(I1-a) \qk/(H/\(CHz)

10 (la-2)



CH3 CIH3 N., CH3 * 110 --- CH3 01 CH3 CH3 1 1V,, CH3 a pharmaceutically
acceptable salt thereof, a N-oxide form thereof or a solvate thereof. 21. A
compound according to any one of the preceding claims for use as a

medicine. 22. A compound according to']a?rﬁ/' one of claims 1 to 20 for use as

a medicine for the treatment of a bacterial infection. 23. A pharmaceutical
composition comprising a pharmaceutically acceptable carrier gnd, as active
ingredient, a therapeutically effective amount of a co‘ﬁﬂp und &5 defined in R
any one of claims 1 to 20. -119- 24. A compound accorg\ imy (CHZ);N\RS
wherein the bacterial infection is an infecfipn with & gra i}\il basterium.

5 25. A compound according to claim 24Dv;h/euedn/tat;e gram-pogitiv@ bacterium

is Streptqggccus preumonia or StaphylocgCcus aureus. 26. A cotmpound of
formula (R1 ( lila) ,1@55 pharmaceutically acceptable salt

thereof, a N-
suitable leavi
27. A process to prépare a compound according tesclaim X-ghats
a) reacting an intetmwediate of formula (11-a), (11-b), (lI-c) o

thereof 6Pa sdlva taereof, wherein W1 represents a
,';m(Pi wherein the variables are as)defineckin cgaim 1. 15 iy

suitable acid, N “gre

10

wherein R, R, R, R, R, R, R, R, R°, p and q are as defined in claim 1;
c) reacting an intermediate of formula (llla)(Btb) with an intermediate

of formula (1V) in the presence of a suitable basd a suitable solvent.
R" R°

1
R R R T « R
\\ X S/\(CHZ)/Wl + HNR'R® |\\ A (CHpg R°
| q —_— 3

R
AN R® ™
R v)

(la) (Ia-1)

7 6
RY, R R R, A _R*
\\ X Y Wy \\ NN (CHo)q "k
| . (CHa)q + HNRR® | P RS
NN R N R
Flg . R R8

(Illb) (V) (1b-1)

wherein R, B2, R, R, R, R®, R, R, R, p and q are as defined in claim 1
and wherein Wrepresents a suitable leaving group;

d) reacting an intermediate of formula (VII) witiethyl cyanomethylacetate
in the presence of sodium hydride and a suitabileesg

7 6
R ROR " R R R y
N _NZ

|\\ N (CHZ); \R5 - . |\\ AN K\f\(cHz)q RS

—
PN\, Z N R?
R CN
(la-4)

(Vi)



wherein R1, R2, R3, R3a, R4, R5, R6, R7, R8, R9, p and g are as defined in

claim 1; b) reacting an intermediate of formula (lI-a), (lI-b) with SOC12 in the

presence of a suitable solvent -122- wherein RI, R2, R4, R5, R6, 122, p

and g are as defined in claim 1; or, if dedifed, converting compounds of

formula (Ia) or (Ib) into each other following art-known transformations, and

further, if desired, converting the 5compounds of formula (Ia) or (Ib), into a

therapeuticalipereiiv&nshFoxie aidRidpidod gaitebgstaadtnedrinwidinad;acid, or

into a therapeutically active nontoxic base addition salt by treatment with a

base, or conyer - ' ' it inenthe fr

by treatmen"fv@i&iﬁﬁ’ﬁga P e DR b ﬁ%%%ﬁ%%@g

by treatmenfSVRR3GiA MNP O HH?&B‘?BB’a?(HbfEfH?@H@ﬁEﬁﬂc&ﬂQ‘fSHfﬂ%r‘i €

forms, quatetPRRPHATIASS OIMUEKIER RITHY tHiecdiTEgapeRibhaAsiieibANTpES acid

compound aadditdingdn byyreaenehclgitmarl 40i@0ranth@rhpaetioslin argivehern-

antibacteriakggeHgsd adtfiidh REICMFHEaRIRHRINGIHRY BSEBROLRLIFCEORIHIENg the

to any one of ciimsd-jo2 and iy ane pLuIpre s baciaral agents.

as a combinéd preparation 'for simultaneous, se ardte or sequential’use in

the treatmerfiVa" a%t@}@aﬁ)méﬂéﬁ'?@cﬁéb.'%%&%HSW&%FH% fite afie: and,
105 wherein tihdegised-puspiebstecenchemivaitiisiimaesistantaternary amines or

StaphylococisRid e#ens thereof.

28. A combination of (a) a compound accordingrtp ane of claims 1 to 2@&nd (b)
one or more other antibacterial agents.
15
29. A product containing (a) a compound accordmgny one of claims 1 to 20, and
(b) one or more other antibacterial agents, asrebawed preparation for
simultaneous, separate or sequential use in tasrtent of a bacterial infection.

20 30. A compound according to claim 25 wherein thengpositive bacterium is
methicillin resistan&aphylococcus aureus.



