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i nci dence of
drug resistant strains of M. tuberculosis, agents such as ethambutol, streptomycin,

30  kanamycin, amikacin, capreomycin, ethionamide, cycloserine, ciprofoxacin and
ofloxacin are added to the combination therapies. There exists no single agent that is
effective in the clinical treatment of tuberculosis, nor any combination of agents that

offers the possibility of therapy of less than six months’ duration.

35  There is a high medical need for new drugs that improve current treatment by enabling
regimens that facilitate patient and provider compliance. Shorter regimens and those

that require less supervision are the best way to achieve this. Most of the benefit from
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35The consequences of resistance to antibiotic agents are severe.
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and clinical symptoms of disecase. However, in 10% of the cases these latent bacilli may
reactivate to cause disecase. One of the hypothesis about development of these

25  persistent bacteria is patho-physiological environment in human lesions namely,
reduced oxygen tension, nutrient limitation, and acidic pH. These factors have been
postulated to render these bacteria phenotypically tolerant to major anti-mycobacterial

drugs.

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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Self-medication with antimicrobials is another major factor contributing to resistance.

Self-medicated antimicrobials may be unnecessary, are often inadequately dosed, or

10  may not contain adequate amounts of active drug.

Patient compliance with recommended treatment is another major problem. Patients
forget to take medication, interrupt their treatment when they begin to feel better, or
may be unable to afford a full course, thereby creating an ideal environment for

15  microbes to adapt rather than be killed.

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

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

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

Therefore, there is a high need for new compounds to treat bacterial infections,
especially mycobacterial infections including drug resistant and latent mycobacterial
infections, and also other bacterial infections especially those caused by resistant

25  bacterial strains.

W02004/011436, W02005/070924, W02005/070430 and W0O2005/075428 disclose
certain substituted quinoline derivatives having activity against Mycobacteria, in
particular against Mycobacterium tuberculosis. W02005/117875 describes substituted
30  quinoline derivatives having activity against resistant Mycobacterial strains.
WO02006/067048 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.
35
Other substituted quinolines are disclosed in US-5,965,572 (The United States of
America) for treating antibiotic resistant infections and in WO000/34265 to inhibit the
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al kyl oxycar bonyl, am nocar bonyl, norpholinyl, Het or nono- or
di al kyl am nocarbonyl; Hetis a nonocyclic heterocycle selected from
N- phenoxywwopessi@sy! , pi peridinyl, pyrrolyl, pyrazolyl, pcwimpagoloyisis

furanyl, thienyl, oxazolyl, 10|soxazolyl t hi azol yl, isothiazolyl,
pyridinyl, pyrimdinyl, pyra2|nyl or pyrlda2|nyl or a bicyclic heterocycle
sel ected from qui nolinyl, quinoxalinyl, indolyl, benzimdazolyl,

benzoxazol yl , benzisoxazolyl benzothiazolyl benzisothiazolyl

benzof ur anyﬂa3 benzot hisamy, ,arﬁalﬁyﬁlaﬂm @mnag{lﬂaﬂéﬂud) ey NYtyl MMet, Het-alkyl,
benzo[ 1, 3] di oxol y1; each nDnocycllc 15and bi cycl heteoocycle bei ng
optional Iy substituted with 1,2 or 3 substitu @aﬂ%substl t uent

i ndependent |y sel ect 0 or/ al kyptaxy;, the N-oxides
t hereof, the phar macglﬂ?l amyy’a'g é@%‘%ﬁg&s%ﬁts t hereof or the sol vates

t her eof 20 Rl%mdeRler useldindepaidantlyt #re hydrogett.cdppoubemybforf or mul a (1a) or Pr
or " compoungs, aaededig: Al itdesibEURN kP Rhich S EAB L Aed bR Rk wlfcd el I

phar maceut i ca y ac epta e Sa elrr or ne eir sol vates.
25The cénpounds of f deleted flomythegrenn ofipyrighdinyhepyreilinybd-nyarolings e. g. a

conpound accor di ng t Gyk@IyItinAddZolinyMp thB@dlﬁﬂughmﬁd:az@pf@llﬁpyﬂa@oﬁ@mtorrerl c

equi val ent of a conpaun azoﬁz(ford' n rrrul a ual to hydroxy

1
(ket o- enol t aut oreri SH DYf370 etﬂammpﬁaéﬂ aas\)spm@my Plﬂe Zighnt to
include all the possnbh@mhdm?]r peridazinyd, pptintibiayBphetraybeyedied, for

| nstance, PYrrolyl cOmhagR) 4 ANEASKARLRRE ALY SpidnaT B 2TV o

Het listed in the defin uen
fornul a0(1a) or (1b) witledkylohalpnkalealed, Iydroxs aﬂfﬁlﬂXWommOh@Dmmref ore or

herei nafter may be at e f nul a
(ta) or (Ib),through &éﬂﬁﬂgﬁlﬁﬂg& aﬁégﬁhﬂb QTE%IBQ%lkﬁf %ﬂr(glg%lg@nkggﬁagj r oﬁérhlﬁglt e, if

not ot her wiBe 28h&ci f .feaeth the dWtreges e to WhISH theytare attache it may

be 1-im dazolyl, 2-i madi@alodemedéfrdrﬂm@agw&p/ao@i@dng bﬁp;brtdqﬁimo %\@endmo
20081068267PCT/ EP2007/ 063313 - Igh%) iﬁr awn from;g i tuent | nto ring
e f[lg?d

systens indicate thatplP‘ﬁngB%’r{Ho PRonReling r‘?lﬁoem k¥l e ring
at ons. BThe phar naceuhiacalidiy-3agc &fi3abBtatrabpdropyridyl, dﬁmah}mlmlehmepmybef ore or

herei nafter are neant I calyl toxic acid
addition salt forns e&%ﬁﬁﬂgﬁ b &lo%%aﬁggélg}gr gh{o Pt &&flé‘ér:pm?lx ??3‘5

formula (1b) are abl etetrdlyrdmlmqusmlm Zah, ety aeldntl mﬁfoé}él mgidezatidisel.obt a| ned by
treating the base for QEolfﬁﬁﬁ‘zl %ﬁ‘?ﬁ@%@ﬁylﬁg%{&bﬁﬂylt f?mﬁ@z’o'[@H' ﬁyrﬁicﬁ;)l or

Loexanpl & hydrohal | 6 %@z«h'yaﬁoﬁn% VPl i B pLLaBy e b o
acid, ol furic acid, dichtidicadopioraiig s@ﬂiﬁﬁﬁtﬂb@t‘wtﬁ 1ag] Mor @s@aﬁuuenta,ceadls for
exanple acetic acid, hydr.oxyaceti c anoi Ci ctic

pyruvic acid, oxalic 3 %dt ‘?V%é‘il‘geﬁ?%d%@?aéle@ﬁ‘i@?m a(,u(%a]il éo duﬁ%{a% 1%’ é%f‘f&yl’
fugari c ﬂ:i d, mali g alc,}iddoxyn aﬂwlh?w:ammodmom-tqudajil@dam;nolmﬂmlamf esul fogl c acid,
et hanesul foni ¢ aci aq%ﬂ enesul foni ¢ 15aci

cyclam c acid, salicyc gh(?am rgpggﬁg?g fp?'!qn‘ﬁ(?cﬁaC| d and panoic acid. The
conmpounds 03 f or nul a 1§ P& er(tél b) containing acidic protons nay be

converted igto their & H@@&U%@ah&%ﬂ agflioyelenon-toxi c metal or amne
iti h appropriate organic and inorganic

addi tion sa% forms b%/ (ﬁeatrre
bases. The Phar maceut BEPEF LA abl e salts as 20nenti oned herei nbefore or
her ei naf t erRar e meantis boo;alrso conpri se the therapeutically

R® and R’ together form the radical -CH=CH-N=;
R" is hydrogen or alkyl;

30 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 dialkylamino, alkyl,
haloalkyl, alkyloxy, haloalkyloxy, carboxyl, alkyloxycarbonyl,

35 aminocarbonyl, morpholinyl or mono- or dialkylaminocarbonyl;



active non-toxic netal or am ne addition salt fornms (base addition salt
forms) which the conmpounds of forrmula (la) or (Ib) are able to form

Appr opri ave 2besamsmwddi ti on salt forns conprise, for exanmpceEpréve/osss®Ni um
salts, the alkali and earth al kaline netal salts, e.g. the lithium sodium
pot assi um magnesium calciumsalts and the like, salts 25w th organic
bases, e.g. primary, secondary and tertiary aliphatic and aronati c am nes
such as net hyl am ne, ethylam ne, propylam ne, isopropylam ne, the four

butyl am ne drgoners, dis A@bMdcdlt Beectéli RbMPIRAYINRaphdiyetRanphaiyi 68,
e O R By i S S B o e
pyridi ne, quinoline andstdferrgguécnaibsti@enttiemghedeahddntly,sclected from

N- et hyl - D- gl ucam ne,, 2- ajp no- 2- -0XY, yl) -1, 3-. dipl

hydr abam ne salts, anh g(g{yf 28\9\‘ (f}{ﬁﬁéé’%{lﬁé’ agi?(;l%l&&slhg’slhoc ﬁgg}saa{yﬁ)%ﬁﬂgk%%l e,

argi ni né, |ysine and hateallylkadkyloxy, alloihice heleiltylogsi arbaxiyd or base addition
salt forms can be conygy Hho1L bhendch 0 PRV HeEat MBRY- oM th an
appropriate base or aci g?)%\?\o%28081066c§2%$gc’r/E 21%07 0653% -9- d'Iﬁllhe term
phar maceut i cal | y acceftl5Birmiagetoosylso conprises the quaternary anmmoni um

sg: ts (q]chatHétBal’y anm igasponsly el Heltw%mmtaad:a fm‘m?\q]gﬁmbﬁyﬁqb@i)di , (1 113) arfa
oble Lo o by T eact g, RRURER R, RESA LGSR, Rafu BB R 2y Lo
an optilénal I'y substi tiseedo5Citlsikkolylh alothakero lydr ppiriGinyd) fyyinhidiny t gyrazinyl or

eToar bonyi hal 1 e, e, a2y P BRAUACRHR A TEICRE R ATLLIRD. e
represents a rnonocycldngsetiaylomdelyd @éZié&@@deﬂ,rbﬂﬁw@?@lﬁyIbe@?iSGtPW@M&'I; or a
bi cyclic heterocycl e aleglg6lyf, LemiRRMmAIIV 8o b fginRentbMicapy! ; each
nonocycli c and bicyclj .etaer(}),cy Ié y. oglti onal | n}be ﬁ bsti?%t ed with 1, 2
or 3 substituents, e%ﬁ'd%%??ﬁﬁéﬂé{gpﬁﬂle%@aﬁm*%ﬁ%@ c B POMYElfe group
of hal 0,5 al kyl and araid.bigrctit de@hcycle bbidg@peadbedyi substgugdevith 1,2 or 3

C _6al kyl halide. O her,reactants wth od | eavi r ou may .al so be used,
sug hOQSGC: i I Ikyl : r: f13 BFﬁﬁ%ﬁiﬁ%ﬂﬂjﬁ?Hgﬁﬁqep&l a_/eélztaqgﬁgleaﬁg?rﬁgln%asl?ﬂ Ipna]t es,

an _6al kyl p-tol uensls i3t @ Xjuat ernary anmine has a positively
charged ni tH0dRRiRNALEBE AL AGRNALuACHGRIARS L MILRILANE hpiudg chl oro,

15bronp, iodo, trifluoroacetate, acetate, ate, sulfate, sulfonate.
Pr ef er abl y,thﬁlﬁéf-counteri on is iodo. The counterion of choice can be

i ntroduged usi ng ion exchange resins. The term sol vate conprises the
hydrates and, sol vent addi.tion for,ns which e 20c ounds of fornula (1a)
o7 by " ar oVBER T Bhep JEfain 48 i CormPetngs ob i B AT s BOO Bt sauch
forns are eacgordmpdoahemyedionshomateso ailRd indhelelthdiephdrmatdveichliyameemablcof thi s
applicati OnSalt? ICQ]IQR%QQ- Q?Msﬂr?&hts%l&a@% invention is inherently intended
to conprise a Prs ereoclﬁiem callTy isoneric fornms thereof The term
25"stereochem cally isoneric fornms" as used herei nbefore or hereinafter
defi nessal 'Tﬁé%nﬂﬂﬁlﬁ&sbéﬁfoﬁhﬁﬁ%ﬁb aRd"Eb} SreHRAETBatR i€ thaf Q% &%%H&Hfﬂﬁs of
formula (la) and (I Ef) , and _their ox1 des, .pharnaceuti cal.ly acceptable
salts or phrsPEmegedamuya fighcrithoRasduabio xaeis thedapapene saavdentgipess

ot herw se %Mﬂo@ﬁ@dcdb&dih?tﬁ faihel, (14) Retckegjuailo KA @ TRt tooPlauapiomnds
denotes the m xture of all possible stereochemcally isoneric forns. 30In
particul ar, stereogenic centers may have the R- or S-configuration;

subst i t uentla thaddinadreoff Hety ¢t lis mefip ao trichide w)l thapassidteadomerid foamns ofrtg have

can havd an et e s e B T BOREb Tl d doubl e
bond. The terms cis, trans, R, S, E and Z are well known to a person
skilled in ke bryl' or Het listed in the definitions of the substituents of the compounds of

formula (Ia) or (Ib) (see for instance R’) as mentioned hereinbefore or hereinafter may

be attached to the remainder of the molecule of formula (Ia) or (Ib) through any ring

35  carbon or heteroatom as appropriate, if not otherwise specified. Thus, for example,
when Het is imidazolyl, it may be 1-imidazolyl, 2-imidazolyl, 4-imidazolyl and the
like.



35St ereochemically isoneric forms of the conpounds of fornula (la) and (1Db)
are obviously intended to be enbraced within the scope of this invention.
WO 2008106826R6326EP2007/ 063313 - 0- O special interestcampiiossis
conmpounds of fornmula (la) or (Ib) which_ are stereochenically pure.
Fol | owi ng CAS- nonencl ature conventions, when two stereogenic centers of
known 5absol ute configuration are present in a nolecule, an Ror S
descriptor is assigned (based on Cahn-1ngol d-Prel og sequence rule) to the
| owest - nunbered chiral center, the reference center. The configuration of
t he second ter eni c cen s indi cated us e ve des tor
R E L R U M R A LN A .
and [ R*, R*]toiandio€ dteesnitaldatieg atomst h t he same chirality and [ R*, S1 indicates
10centers of unlike chirality. For exanple, if the | owest-nunbered chiral
center in the nolecule has an S configuration and the second center is R

t he sterdeo Hespharpacsutionlyl agcensatdpsadisfas eabntigng areinigpre arfheregrafignere13" are

used : the pEsittd %msettﬁ@th@fagbﬁ&faupa&t%ﬁdﬁ t@yﬂe%fdtéaaﬁ{on%mf&%ls%mmt ric
car bon atonlln the ring Xsten1 aVIW%ﬁt aé r|n %3
arbitrarilyt apwapguqdﬁamé ingto ffo )ﬁfe ﬁ%f%rat-é Agd by the
15Ll ng SyStz&deltlo-ﬁf'salt@@eﬁi Ed sHainéd lb}hﬁeehinghﬁé?basﬁ for@ of he SHRPHridY aﬁéor@imgwe f
ot her asy tric the rin relative to. t 0) sition o
CheChi ahsoihi 5P Sl Tt Sipromads RE SRSl Foe skt oy o
i f | t |]§) ommhmlesl@meolsaihdecm intfretioviarhygteehleridete; hydrebrobyc adid, suifnge syst em
or cllcé 61'1%9&(1%&18 HBQ; brishdg. & aﬁ19§c1ﬁ? Qrfég{aﬁ{b?e gergngyned by the

ring systen1 eC| |c st eredi soneri’c m'is I ndicated, this
means t hat hyairexyRestin dcid, prpsneiaerid) lagti¢ acé pyrudc acidspeliaaed. mplonic 3@5’5 t han

50 % pref efabhi dcﬁﬁ %aﬂéﬁé‘ﬁc@ofur@anmaélﬁ RaBE %1@-Qhﬂfaﬁce&§d thap adid, % even nmor e
preferably less th

. rth pref abl s.tha b and
pref er abl y Pglbangs g a%io?tﬁﬁq% i scid.dg ﬁ@%@%ﬁfznﬁ%ﬁg AT ’8npound of
formul al5( | agciqreyflbmc dcid,fsalicyicis hed e ampealidytid agid aaRp&hoictdsids means t hat
the conpound is substantially free of the (S, R) isoner. Conmpounds of
either formula (la) and (I b) and sone of the internedi ate conpounds
i nvari abl y Havengtouhdsaeft forrmala$tag pedfpenntaiiepaeids pratonkheiay bstoomedrigdentahi ch

may |ead to @ﬁtl%%gfeﬁ?éall‘l 6L Rdg’s:{b%l@ d&? §( éiihﬂhé g&id?ﬂ&n §aLtr %%HB?ﬁeat fit

conmpounds o eit an e synt hesi zed |n the form of
mi xt ur es, |\ﬁltlbamrpmﬁt@prgaa@eﬁﬁfien%am Ehe Rhvamatyiisally ggepRipble satsye

separ atz@d fﬁl@ﬂﬂdgl@@ haRaibBRYc %ﬁﬂlér@i}ﬂaﬂf@ ai?é ﬁleiﬁﬂ%valsé @@&Eﬁﬁd 108 tHEGRedeHSS - dThet
racenm c co unas | er r.mul a onv.eyr I NtO
ey o Bt Ren-fhi terLahaRig 04Ton Faf fits JPHie i ioh oty BrmS QiEE

chiral aC|dmn&amﬂd@h%&h&Me@hEoiﬁb}abhbkooﬁﬂnar&ppﬁpﬁaqbﬁmumyumﬁmamated, for
exanpl e, by, i Qn | ti

20081068267‘?9% %ﬁ%%%/ 8’6?%{?@&% it %@r@ﬁ%‘ﬁﬁﬁe&r sﬁ%r e 1 i %%a{tﬂgu%\éﬁ TEEm by

al kal i . An slts,erghd Mbivmmsadinm pogeypemampgngsiuhe celnalm padiyend dlefldienwlf@f the
conmpoungs ofitRbidAflc HaOdsM ga%aﬁslzl%z &%an(a'r%nd {%Yt?iry Q% ah%h&' afbﬂ{a%%hﬁﬂésaphy

using a chiral stationary Sal d pure stereochemcally Jsomeric forns
may al so beugbpp %Hlﬂ%ﬁ?,tqﬁlé/ %mﬁe&raaﬁammj paPerERBy e di ity it ner i ¢

isomers, dimethylamine, dicthylamine, diethanolamine, dipropylamine,
diisopropylamine, di-n-butylamine, pyrrolidine, piperidine, morpholine,
trimethylamine, triethylamine, tripropylamine, quinuclidine, pyridine, quinoline and
30  isoquinoline, the benzathine, N-methyl-D-glucamine, 2-amino-2-(hydroxymethyl)-1,3-
propanediol, hydrabamine salts, and salts with amino acids such as, for example,

arginine, lysine and the like.

Conversely, said acid or base addition salt forms can be converted into the free forms

35 by treatment with an appropriate base or acid.



5forms of the appropriate starting materials, provided that the reaction
occurs stereospecifically. Preferably if a specific stereoisoner is
desired, weidosseswound Wi | | be synt hesized by st er eospeechirp2emibsss of
preparation. These methods will advantaggously enploy enantionerically pure
starting materials. 10 The tautoneric forns of the conmpounds of fornula
(la) or (Ib) are meant to conprise those conpounds of fornula (la) or (Ib)
wherein e.g. an enol group is converted into a keto group (keto-enol

taut omeri smhe tEﬁﬂbﬁam{ab@utfc@nyrﬁc&ﬁtabmaﬁ@@Quﬂ@ﬁs@fthé @ﬁ&ﬂ@i‘h (and@hordiligh (1b) or

of nterrred f t he presept. 1nvention ar nt e ced b
Che ambi ot e Gty VR R R e o Fror MR DR B ) P B0 B onmats
are nmeant thymeaa:rmmmwdnelbasrcmmrgmaﬁa coopouhdof foahulanla) bbjlbyvret @1 n one or

?ﬁ\éegglnpf)ﬁr%’g%ﬁla@ 4Ja?<%‘:r‘ Q@f h%I ?l g,;‘ﬂo{jéga?%lé %ntoﬁ}ﬁo ﬁlgcs%étﬁﬁteﬁl' oxide. 20
cor r espondi Agralybhilide andfnsalkdhalisie ﬁg@élf}tlcﬂtbmwﬂlaﬁiﬂmfﬂl@ﬁrégnﬁb&hd@onvert| ng a

trival ent niitgogaryhfte drtffet&h 1if07eB. medhHioiddrdahiyeddigeact i on may
general ly be rrled out reac |ng]é$he ‘starting fée“al of formula (Ia)

or (1b) withre bﬁ%ﬁ?ﬁfﬁ%@éwr@a@ﬁ% qt?f@ﬁgtéweée%f‘éir X deran s bisey apte
i norganic paem@wuiaﬁet@@mrd @&cteﬁﬁor@b&fﬂ@ﬁﬁanﬁbﬂbél%ﬂn@@ﬂ @stitongdbalikal i

Tor o de: < il etk R BB BES MRS D O e B R0 e
for exa]mpl egubktﬁnmﬁnmw@eméy eedmted fromdho grdualod hslobslky it antdexdy!. Preferably,

ot owoa) kanipghaaindGld ls%l%akigléﬁée."Lﬁﬁépﬁﬁaﬁfﬁ%ﬁﬁ@@%@

t.butyl hydnay plee bxbers; Shiot Abld Eldrlﬂéﬂlto@e&ra@ewmafés@%wléyl 30vat er T over

al cohol s, %&ha@sﬂmltesamh th 13n }s&olugﬂéaﬁgmaor)@quaﬁelﬂaryta%ﬁgﬁﬁs,a ket ones,
e.g. 2- but anon nat ed rocar bons, di chl or onet %ﬁc and

e,
mi Xt ur es ofp%wﬁlysﬁqawﬁt%ﬂoaeﬁ TR ablpcquitgiigns dagidsnchlofoc onpound
accor dilg tb:rotxbeloldﬁvteuﬁmbmacetste Shenbe ﬁﬁﬁﬁtd:,)sulfﬁtb esmﬁédatbOPfEﬁéfpbllysﬁeal |
i sot opi ¢ COc%%'n e?t' ons k rtle%rgnc eI erren]t% - g Ceaé’ fnr arremocrhlén of this
application, c?g? BB 5a?lf?8 F AREN ACPONed A %%l ati on
to a corrpouminaccordl ng to f or mul a (I a) or (Ib), conprises all |sot opes and
WO 20081068267PCT/ EP2007/ 063313 - 12- isotopic mxtures of this el enent,
either naturally occuring or synthetically produced, either W|th nat ur aI
abundance ofhq t§ma solivatscopipesgs|the byrrptehans ﬁOéYerWa¢41t1%fqrmém‘{ha? thghen hydr ogen

i s nmentjponegbmpoundsofBE RIS (RS (19) &r8%aBle tb Gorktlas &t :bs thtHaB§thefdoXt Ur es

t hereof ; en qar nentioned,, it der st ]]i(o refer to 11C, 12c,
150 NG and e doueh fursare L ¢ FOYOHE SR Gned 1t i

under st ood to refer to 13N,15 N, N, N and ,, mxtures thereof ; when oxygen
is nentione i d . ef er . 0 and

m xtures th@rﬂé%haﬂ??‘évﬁ% &rmﬁgl%%g ﬁlgﬁégﬁoﬁ’sa Cﬁ%mréoﬁgéggio@ﬁg Iolélg rllrgi\ge%g %gsd to refer
to ' 8F, F, iphemetlyiniandedty eamnrsofell Atecenehernivdl nsotedr dgrnischerhef. i Thedemi on

thereforse | %’fb%&%ﬂ%aﬁ?'fgafﬂeﬁ%%1%15@%%%&%&11{%%&}&ql@ﬁnﬁrﬁef"@&ﬁlek gehippes of
one or fore el ement, and mxtures. thereof, including a radioactive

conpound, aPassibleatqreRisomeiloase Mhish tBo BT S Rhiori Gmang o their

nonr adi oact NRidab qﬂﬁrrhaa;%utb@@l@ dcePtteshiyr PRRid1bgicdls; fuatichat dérikati&ot opes.
By the term"radio oung acc rd| gto

Formira (1 AfBPOYRE) Ules A RRRa TET i SRUe e hec R
N- oxi de f orcontpfoendsodenotes shesmixpat @f mﬁmbmlﬁoﬁtereNthchnnswmalsc ﬁd:rmlseast one
radi oacyy Velnmtaﬂf@ula'?%erg&( &ntcs &ggnmﬂe an, k&, fi&f! sﬁ‘bsgﬁlue%?ss d,f ron or
wth gamma e active 1sotopes or Fa I gandbr ndi ng techni ques
( menbr ane r@@@lpmtmyclacs@ayt)ally) Wéurlatedawbmlbmawhévq%@r Ehecﬂfﬁ 0% gl at om of

o g Rkig @I‘aﬁgﬁigt’@%“ﬂ%%?%&%lﬂ“&?g ORI beRIR v AT @Fﬁééeﬁ%‘f Lohare
| | |V | |
18-, 20acceéH Heisacheaysteangy Sﬁlév@) ﬁ%l'%onfh Jﬁg s 55, t%eﬁ algn)am{h

M nut es resae&tell\l@bwn t&a@eﬁoﬁ blallladiiﬂ‘thbmotes of these radl oactive isotopes
arc so .shor it, is easj use the whi ch have an
Sccel erit oreiotirle YomaRt fobnS ol B Brb BB oot HE I #8e” mhe  moet
wi del y usedioushestndedtoHE, endgiced, wig(i it saopk d_fZBr.B inidngomandl i ng of these
radi oactive isotopes, their production, isolation and incorporation in a
nol ecul e



25arc known to the skilled person. In particular, the radioactive atomis
sel ected fromthe group of hydrogen, carbon, nitrogen, sulfur, oxygen and
hal ogen. WwoebewmBiey, the radi oactive atomis sel ected fromerbe7gsup of

hydr ogen, carbon and hal ogen. In part|c¥g t he radi oactive isotope is
selected fromthe group of 3H, 30125 1- 15, 7 Br, 76F3r, ''Br and
82Br. Preferably, the radioactive isotope is selected fromthe group of 3H,
11C and 18F. In the framework of this application, alkyl is a straight or
branched sabpBgRERMinR e QEahbQcondfdutd offferhig (fa) 6A1I8) Which afAr bon atons ; or
is acyclic_sat rat%®y35h drocarbon radical having from3 to 6 carbon atons

or is a @F?%‘eg’é‘f WD 20081068267PCT/ EP2007/ 063313 - 13-

hydrocarbon radi cal having from3 to 6 carbon atons attached to a straight
or branche atons ;
herein oo OSI%W%%EQ(%M&%&%%Q%QH\%?HB ﬁalwhgfil \g@?t{ g@%&c&ﬁ?ﬁg?g@]@%hy droxy.
G _6al kyl oxa,bsolmtemoaiﬁgmaé@lea@mrgseaﬂ Ryl m®1§01de,§@lrféplg~ﬁﬂ69@rlp1@r mﬁ@d@%@@mdat ed

hydr ocar bonyf @thﬁll otaa1Vﬂe[a>% sfeﬁ&'ﬁbénﬁ& Qo @h&@w@@tnnﬁﬁ% chifdl cdrferdth€yCl i
saturated hydrocarbon radical. having_ from 3 6 carbon atoqf wherein
ﬁtﬁﬁqﬂéa
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radi cal ha
than 2 % and most preferably less than 1 % of the other 1sorner(s) Thus, when a

25  compound of formula (Ia) or (Ib) is for instance specified as (R,S), this means that the

compound is substantially free of the (S,R) isomer.

Compounds of either formula (Ia) and (Ib) and some of the intermediate compounds
invariably have at least two sterecogenic centers in their structure which may lead to at

30  least 4 stereochemically different structures.

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
35  either formula (Ia) and (Ib) may be converted into the corresponding diastercomeric
salt forms by reaction with a suitable chiral acid. Said diastercomeric salt forms are

subsequently separated, for example, by selective or fractional crystallization and the



30atons are substituted with one or nore halo atons. Preferably, halo is
bronmo, fluoro or chloro; in particular chloro or brono. Preferably,

hal oal kylwdo@aleytsal oCi _6al kyl which is defined as nDnoPCEEP2007/063313

pol yhal osubstituted Ci al kyl, for exanplg;_ nethyl with one or nore fluoro
atonms, for exanple, difluoromethyl or trifluoronethyl, 1,1-difluoro-ethyl
and the like. In case nore than one halo atomis attached to an al kyl or

C _6al kyl group 35 within the definition of hal oal kyl or polyhal oG sl kyl,
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pyri dazi nyI %rb gﬂ { t&%ﬂr azinyl, ‘triazinyl, morpholinyl and

t hi om)rpholtlhﬁﬁ 1tof ds pygan opti onal | y substituted with G sl kyl, hal o,

hal oChélal kyl , hydroxy, G sl kyl oxy, am no, rmno or di (G sl kyl)am no,

G _6al kyl t Cls | ox 6al k 25Chpa | oCi _6al and di nyl
Rz and’ Real TSRS S 4 TrE R T cBpBR TR a T Tif Chmpisy R Ehgy PULREG " oY m
a radi cal sfetranltaébl) for (ih) Whefegrmp)r(somalstcntlagf mfrogyrat@xhs drermdlquerthen no,

pi per azi no,son&rﬂggg;lg))g&)e 4-t hi onor phol i no, 2, 3-di hydroi soi ndol-1-yl,

thiazolidin-3-yl, 1,2,3,6-tetrahydropyridyl, hexahydro-1H azepinyl,
30hexahydro-1H 1, 4- d| azepi nyl, hexahydro-1, 4 oxazepinyl, 1, 2,3, 4-

t et r ahyx oi "ﬁmwnmhhﬂvs é’fﬁzshnulaxr g@hd (%) maP¥E cOhekted kdtihd @aﬁbspdhdmi
Doyt i thls S M-k Y BRI o oMy et typeBYA B Sertibiany |
y y
each radi caits Bjpkiderfatnh. ySadtD\ébmtiatﬁc&drewttoln ay genethllgrbedasitdsiut by enattpg eac h
the starting material of formula (Ia) or (Ib) with an appropriate organic or inorganic
peroxide. Appropriate inorganic peroxides comprise, for example, hydrogen peroxide,
25  alkali metal or earth alkaline metal peroxides, ¢.g. sodium peroxide, potassium
peroxide; appropriate organic peroxides may comprise peroxy acids such as, for
example, benzenecarboperoxoic acid or halo substituted benzenecarboperoxoic acid,
¢.g. 3-chlorobenzenecarboperoxoic acid, peroxoalkanoic acids, e.g. peroxoacetic acid,
alkylhydroperoxides, e.g. t.butyl hydro-peroxide. Suitable solvents are, for example,
30  water, lower alcohols, e.g. ethanol and the like, hydrocarbons, e.g. toluene, ketones,
¢.g. 2-butanone, halogenated hydrocarbons, ¢.g. dichloromethane, and mixtures of such

solvents.

In the framework of this application, a compound according to the invention is
35 inherently intended to comprise all isotopic combinations of its chemical elements. In
the framework of this application, a chemical element, in particular when mentioned in

relation to a compound according to formula (Ia) or (Ib), comprises all isotopes and
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hydrogen or G slkyl; R9is oxo; or 10 R8 and R9together formthe radical
-CH=CH N=; i s hydrogen or Cislkyl; arylis a honocycle selected from phenyl,
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G _6al kyl t hi*p, “hahdixtelckyHemof, carboxyl, Cl1_6allw oxycarbonyl,

am nocar bonyI , 25norpholinyl, Het or nono- or di (G sl kyl)am nocarbonyl ;
Hetis a nonacyoipbendetcerdagyoltbe setedtnaticlfoeiepnepoxyprigsr a domydund

pi peri glony' W%ﬂEX{lé 84 {)I:e 19&%@%%'f %hf H?o%jeaélé’#aé!ﬁt’ TIIdu[l;l&@l}/l‘es %Lte@ F@Qludlﬁg gzol yl,

i soxaz @&/ I'nyl or
pyri dazi nylrad@actafemoaymnnd; afretcell sﬂdméat@élbfé@@repmfnldowﬁ@fmnmﬂemymore non-

30qui noxal i ﬂakﬂoacti\}%da%lﬁi hasRBZ kP £R4 8l Bhe opﬁﬁﬁdﬁﬁéﬁéﬁk@mﬁ&n 43}5@% &Rl y!

benzot hi azo| yl en2|soth|azolyl, behzof uranyl, benzot hi eny
2, 3-di hydromﬁ@m CA1CAMBRIRA/| 1S Breapiety sPIPeTeg #sesrding t@&eﬂu%%epeb} @ and
bi cyclic heptﬁhﬁ@cseqh@ltyace@tap& ban@bleyf stdpsiiokideedrmiticheok or & solvaid

substi tyent ubs i.t uent | nde sel.ected from hal o dr oxy,
R I e A e e b e s R R
interesti nglab&%ddmﬁepﬁsmce]l @tvash ganma cmipog rdli@ictivorsoopes. (Faradoliganld) or any
subgroup t Qs i t
wherei n Re T oags @EnTER (RARGIEREURISLANG (R JPhERRR 0O EHRL TR
di (G _oal | veemiole hmawmmepl@awy For lmmg@thedmsocgmwm)yawpda @Q}ltr@al kyl ,
G sl kyl car bamvti PRI Pradd@dckive isotopes are ''C, '*F, 10 and N, all of which are
20  accelerator produced and have half-lives of 20, 100, 2 and 10 minutes respectively.

Since the half-lives of these radioactive isotopes are so short, it is only feasible to use

them at institutions which have an accelerator on site for their production, thus limiting

their use. The most widely used of these are Bp 9mre 2007 and "1, The handling of

these radioactive isotopes, their production, isolation and incorporation in a molecule

25  are known to the skilled person.

In particular, the radioactive atom is selected from the group of hydrogen, carbon,
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, ', F, 1, 17,
30 1,1, ”Br, Br, "Br and **Br. Preferably, the radioactive isotope is selected from
the group of *H, ''C and '°F.

In the framework of this application, alkyl is a straight or branched saturated
hydrocarbon radical having from 1 to 6 carbon atoms ; or is a cyclic saturated

35  hydrocarbon radical having from 3 to 6 carbon atoms ; or is a cyclic saturated



5am nocar bonyl, nono or di (G sl kyl)am nocarbonyl, R5aR4aNal kyl, R5aR 4aN_,
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wher ei nI5R4 and R5 each i ndependently represent hydr ogen or G _6alkyl, in
par th oular, Rl o B b BB S TP S5 0 BTG RR 2, 2
embodi ment tadicaltesingdrem edmpaarignatorhneantdiging Iaaipublle bphé pudbrasathenglibgr oup
thereof as &g W%@Enﬁ??@h@@ﬁf R&n n?San'd é‘ﬁ]ﬁé d, Qzﬁkﬁrﬁg%dé &Fa!‘%htg@pfa%kﬁbdm and

R5 toget her rogen attac orma
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nor pholjgno, ethiﬂy‘ljé}ﬁr@é%bl bTu’fyI@Z Pbithynyle B&Of an‘éi&h@lhké flg%cﬂﬂtﬁdll%ﬂ%i 4 ¥yclic

substituted wth e.ln.parfic eri

S ok & it b o R o &Hﬁﬁladtslgssler&frto(cwglf or any
subgroup t heopdf cyatobueyl} ¢yetupdntytregelobefydbr e as interesting enbodi ment
wherein R6 is 10phenyl optionally substituted with halo, cyan or

G _oal kyl oxy; in particular phenyl optionally substituted with halo. A
t ent h i nt erlagh¢ framewbddifithisepplédativehalmisa substiveem dclodted Gomthagouapfor (1 b)

or any Z%Ubgﬂ&}i‘@ cthlll% ec%nﬁsdnif%ﬁd &G@ﬁl&&ﬁiy?is@ﬁfa?élﬁ o%rahéﬁe%rsﬁﬁfrét@@ enbodi ment

wherein R7 |s hyd ro(? An el eventh interestin nbodi ment. relates to a
conpound of 31"’6‘?%‘15]?0& reqigyl hgying fEpm & to §ygprb 99195}%%&; W@lﬂ%é@fturagedrbéfﬁquMQa
her ei nbef oradsl havirgr fash 3ng AR @A oMSfcit Battieedas RS tdniradidalc onpound

of formula lgavnkg fI‘Ol’(I)l 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

30  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
is defined as mono- or polyhalosubstituted C; galkyl, 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

35  within the definition of haloalkyl or polyhaloC; salkyl, they may be the same or
different.
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met hyl oxy; Ris 1m1@dzalyk,yﬁyrml§é,rtylhzolyMpmandlmgzl,u psridiphle piperazimgpht hyl or
phenyl | kyl option re C _6al kyl ;
in par ?locs:ul ar net hyl QHlé(azéﬁ&Hﬁréb%&%zﬁg% Iﬁu& b’ﬁpylﬁémﬁpg?%? > atom to which

they arc attached f orm@lph@im}il dmh&normrph@hrpﬂemh rasfial @h‘famaywuﬂkﬁélﬂit@dlt ed with
hal o; R is hydrogen; wW2008106%284RCT HRA0AY 88333 3alkyloxy, amino, mono-

or

di(C;.ealkyl)amino, C;_salkylthio, C;salkyloxyC;salkyl,
25 CisalkylthioC;salkyl and pyrimidinyl ;

R*and R™®  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,

30 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,
cach radical optionally substituted with 1, 2, 3 or 4 substituents, each



- 9- R'" is hydrogen or C Aalkyl; in particular hydrogen or nethyl; qgis 1
or 3; pis 1. 5Preferably, in the conpounds of fornula (la) and (Ib) or any
subgr oup wbenenfesmws nenti oned herei nbefore as interestiprgTarbadiosssns, the
term"al kyl" represents G _oal kyl, nore preferably G Aalkyl, and the term
hal oal kyl represents pol yhal oG _oal kyl. 10 Most preferred conpounds of
formula (la) are conpounds selected from WD 20081068267PCT/ EP2007/ 063313
-20- including any stereochemcally isoneric formthereof, a

pharmaceutical | y accepbaihents@ddpeidiatigaéicctad Hoﬁ?@l%ﬁlﬁyﬁ;pmyhﬁmgilkﬁ[ a

sol vat e t hereof In lPaggrkti cular, preferred conpounds of fornula (la) are
conpounds 7, 33, 9 or (see 5tables hereinafter); a pharmaceutically
accept abl e salt thereaflC,aalNylokydtexy,dr pulikhlexeof; atkydoxyel vakd, sheoeof
Preferably, the conpo of - r i jcu m xt ure of
enantioners (herei naf#@?o 'Oﬁggi@g'?%%}ﬁ%agﬁlgg’pglﬁﬁégﬁhgf ék?aggﬁ%w&%é??g’ eoi somer)
and hende is subst antCaiallyltholh edkyf aryhe@yotperr ndrigydiaykoi somer (s)). In case
t he compoungh of fornqggﬂ,qll(ﬁg)H&{ (I'b) has two chiral centers, this neans
that the compound is a mxture, in particular a racemc mxture, of the

(R S) and (5, R enantlisé‘%‘iogelbﬁ‘a]é?’ frisalrlearyl of Beli ti cul ar a racenic mixture,
of the (R R®and (S, S}hedrapdi n®realkhier ei nafter, the mxtures, in particular
the racem c,gm xtures,. of 2 enantioners are indicated as di astereoisoner A
or B. Wet ﬁ%r 15t he r'&a8&%% mixture is indicated as A or B depends on

whet herl0i t R%arfdiR’st itegdtlatreforni thetradical y:GtHre@HNTr ot ocol (i.e. A) or second
(i.e. B). Mprne preferig&& %Aﬁ&@& pnd of fornula (la) or (Ib) is a
particul ar enanti oner UBSY ant 14 ‘free of the other enantioners). In
case the cofipound of iséheniogyqle sglecsed frompheayl. naphithet acamapbl ef s thi s nmeans

that the conmpound is #hghydRnmabhth{Scidh bR FPtioRAILK SLRituRIARER PMEH: 3
Her ei naft er, 20 saldugar.tlcu ar.” enantioners .are indicate g@AI, A2, Bl or

d
B2. Wet her the enantiUSHEFCS cReiysubstitugntRSmEy lPd%&Pd@FlyéFleBtfg fends on
whet herlsit is isol at ddidrdxnyshalor cyaae,afido,(anifs, Rond-r UHE, sylatjagdghs pr ot ocol

and whether it is separated f e (A, 0 B1, .B2
di ast er eoi somer. 25PI—§ p@%‘@@%?ﬁﬁ%@% %E%(Ii)l? gl(:ﬁf@él"[q(')lmt(%(aca%bﬁ\%lnti on
have surprisingly beebi.shylmytaboeylsaminagireorfybrmorpholimd at meno- of a

bacterial infection ijghudi Aidvepbaaterial infection, particularly those
di seases caused by pat ﬁéolﬁelrllipga 1c %gcit%g’ri a such as Mycobacterium

uY%
t uber cul osi&Y(i nci udiig homecyde sectethommignylessnithantacevphiivher eof ), Al .
bovis, Igprae, 30 At &%ﬂré&[ﬂdroﬂaphﬂh?ﬁ%@&imdﬂtiomw UbRitulddewiol €seat3 i nventi on

thus also relates to conpounds U%or. mul ﬂgaé or %“E%( def.i ned
her ei nabove, the pharsr?ggtgﬂfl}t%gﬁ? S ététélﬁrﬂtj’ﬁ ! Q?Heg‘g rsg%Ptegrfmtnhe N- oxi de
forns thereof or the Isakrvat kslot dyaneafitro fantinelgroms oa dif€diatkylmpming parti cul ar
for use as a nedicine-f % r fz@fﬁg i B éectionincluding
a mycobacterial inf eg(gli'%Lk.yﬁ’ ?1}%@%@&1@@8 %&%ﬁ% %lhlﬁ 3313 -2 | -
sol vates thereof, as hwddCicalkylny, sibatyd (halkiieszearbonl, wonpushanybns t her eof
as descrsi bed her ei naf higinb@yit NE: JFamHoR6E W€, QfioMEdiGamRpt for the
treatment of a bacterjal infection includi ntg a mycobacterial jnfection.
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,

30 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,

35 hydroxy, C;salkyl or C;salkyloxy.



5Accordi ngly, in another aspect, the invention provides a nethod of
treating a patient suffering from or at risk of, a bacterial infection,

i ncl udi ngwe 2008meBmet eri al i nfection, which conpri ses adrcmirpb@riosspiz o t he
patient a therapeutically effective amy §t of a conmpound or pharnmaceuti cal
conposition according to the invention. 10ln addition to their activity
agai nst nycobacteria, the conpounds according to the invention are al so
active against other bacteria. In general, bacterial pathogens may be

classifi :j ed A%e@inahﬁére@ﬁmrﬁwmﬁlbmemes% abmpe@id ofoRailh @E?Bﬁ(lb)%ftdn?l otic
conpounds

h act ty ai.nst. bot. m positive a
ioetieriuedi N R IR TS G S A e A
The conpounﬁﬁﬂd&nyMQzaﬂbﬁembC%BLGRéannm aroao e gdCdedkydmndand,i ve agai nst

t d/ h
agai netgr anBCreRbLHaM ARAA ARy HBSKEC Sk aS Al d ARRLL O,
conpounds aﬁ@na%ﬂmedagamnyvhﬁh6Méa§mn@memg®QMQ%oglB@ﬂ@lﬁﬁdidﬂnum

preferabl y RURKRSE(RHYER Pl ATAORIT RYR BAGKERYIAC, MGy Pr ef er abl v agai nst
one or nore gram psg;uge teri,a and/or e “gum negat i ve

or
bacteria. 26 Th® r,é?sé%tN%lB}ﬁlpBU#d%\l R & DHEL ) o FRIMSE IhBR e pOY bt
activity. BxXamyu,eskefyl of a0rRa@R'ti ve and gram negative aerobic and anaer obic
bacteria, include Staphyl ococci, for exanple S. attreus; Enterococci, for
exanple E. laecalis; 25Streptococci, for exanple S. pnewnoni ae, S.

I nt/twilfs, AthipdogeesingBadotingnt ’reiattesaboamﬂnﬁooﬂati of famwusulbd)idri(By) ot ast eri a,

for exanpl I i anml i.nfl uenza,;
Mor axel | a, ulb%ﬁ)tuﬁ tﬁ&?&{agﬁ%%at %ﬁlﬁafl 'bth{)em) r%aést%?(%)rﬁ ex aﬁer% pid
Psettdontoﬁﬁ@aaéﬂttglnosa and Escherlchla for exanple E. coi

G am positive pathogens for exanple St aphyl ococci, Enterococci and

St rept ococci Oparticul ar ortant becau pnment of
Cest ot ant . Sh AT AL QWQOMW BT (0 GOMgups 85 or%@ (&S ﬂéﬁm 0
er adi caltse fgubprouprthexemp In&naoimsnmrélabefmvas rmxmmtﬁttg anbeliesttabhdrshed.is

I f h hi h |
(ves) - otk oy oP AR T Ay ke bERRUE e PR P EEF el =

pen|C|II|n Mbsamﬂaﬂ&ugﬂﬂép@6h@dkubXanm&ﬁmbnma@yhnﬁ nultlple reS|stant
Ent erococcus laeciunt. 35 WD 20081068267PCT/ EP2007/ 063313 -22- The
conpounds of the %resent invention are especially active agai nst

St r ept ococcAdifPraigHsEAg gab aﬁalest@&mt@@&emgu%ﬁ%@gnuw@o QB(Ihyor &Y st ant
Stap hy|ZD)COC§i1|B§r0%f) thRES s SahoRAS ﬁe@émﬁ‘éf@fmisQnt@ﬁ%tﬁﬁ%éﬂﬂ)d@méﬁ&bl%r@ﬁ‘l@ is

Staphyloco e b rese vention are
h bart 1 ool S <D 20 ROV Bt a0Tec hatHE omIBd: Svhar HESTR fhe
pr esent invmmﬁmmn(aksmyrebammﬂ&mobmhﬁeﬁpbquc@nomﬂnomhdnakd&mpmnwa (la) or

(10). the phoRMRAEH| AaLbYASESEIAR oAbl b lRLES o DS RGN, do Tor ms

t her eof , reof as
descri bed r@lbetutn@ﬂtn@phthﬂs ot Het; nmmﬁa@tmmert@fﬂaaom arestitutesd phengl, t r eat nent

of a bagt erialninf ﬁﬁ)"sﬂn%{bd'd&ﬁht‘ﬂ?l AG18N L8] REEINu S EHIRACRY optiily| ococe

and/ or Streptococci in angdther aspéect, the invention provides

a met hod ofS“ﬂo?tét&fteﬁri’@e%}’lﬁéPPW”I%‘RﬁWé?@ ﬂ@@%rﬂvh%?mébe pptipalyubstifugiict er i al
i nfection, ispedfedbRthaty) cightiotd. MreaibseR’ ByphShyphyphesoCsenplid 4kyl or

St r ept ococci rises admnistering to the patient a
therapeutlGgwpﬁggﬁﬁg@yree anount of a conpound or pharnaceuti cal
conposition according to the invention.

30 A sixth interesting embodiment relates to a compound of formula (Ia) or (Ib) or any

subgroup thereof as mentioned hereinbefore as interesting embodiment wherein q is

equal to 1, 2 or 3. More preferably, q is equal to 1 or 3.

A seventh interesting embodiment relates to a compound of formula (Ia) or (Ib) or any

35  subgroup thereof as mentioned hereinbefore as interesting embodiment wherein R* and
R’ cach independently represent hydrogen or Cyalkyl, in particular C;_salkyl, more in
particular methyl or ethyl. Preferably R* and R’ are methyl.



20W t hout being bound to any theory, it is taught that the activity of the
present conpounds lies in inhibition of the FIFO ATP synthase, in

parti cul awotzoes/desdsbi ti on of the FO conpl ex of the FI FOP&TRP3yiobEsse, nore
in particular the inhibition of subunit ;g of the FO conplex of the FIFO ATP
synthase, leading to killing of the bactéeria by depletion of the cellular
ATP level s of the bacteria. Therefore, in particular, the 25conpounds of
the present invention are active on those bacteria of which the viabili ty
depends on pr oper functi oni ng of FIFO ATP synt hase. Bact erial infections

e ouanY Rl e e e baRign e o Siaund Gt i (B Br Sy

30m ddl e eatupgmup hhasofas utcationéd heseinedfor, asumbmsmllg)mbmﬁmbﬂltewlmramlﬁland

si nuses, ti ctlons
of the tee t% fo&étﬁ&t\!vf?ﬁ'ﬁie ﬂlt?(g%% atcﬁﬂ?o %LlCLQEeryoe[r@ tt??c%\éd E“%/rm 2 tﬁ%&a?‘?eléc?é

respi r ator yfremals gionp eensissing Ofgmrldmrplﬂ%tﬂ?mi)ml@@hpm 1m§j@§le’bltmﬂZQ§’tLl naI

i nfections, gy Bﬁ%@hﬁgé G;ﬁlonhlm)t Qs iRR% wRIE Rl gam%m ﬁorqu%ﬁ%ﬂﬁrlpﬁieﬂﬁmo _

i nfections, skin and Skin structure infections, bacterial endocarditis,
burns, antibacterial 35prophylaxis of surgery, and antibacterial

prop hy | axi SAinfnth mﬁf&eﬁﬁtmmﬁi&ﬁdn@ahiee i3 corﬁptﬁﬁhd&)‘f featuleksor (BO&Ir\ahg cancer

chenot her ap or an. tran a . . .6

5008106820 b REpESH o5 S MR S0ter e BT R e prbastimeny whgpin R i

her ei nalft erphenilatptichd lycorbptoutedsvidaimlo,reyato ar Gatledaxat in pereatiargrhenyl i s meant
that the co QUAHS s B utdd&ath i, nfection with one or nore bacteri al
strains. e Invention also relates to a conposition conprising a

phar maceutl cally acceptable carrier and, as active ingredient, a

t her apeut i cRlénth afté@Gtne\en RIARHE: r&ﬁte@t&@é’ﬂ?@bﬂiﬂd%‘fﬁﬁhﬂﬂaﬂ af & (IH)%r hfyention.
The conpound accordl to the dsl{“/entl on %tsbe f or mul E ed i ntao r| ous

phar maceut i WRETOUB Phggeqlgss meipRs TP pewedne oeb F‘btp‘?’l?eé?lé

conposits onsydirdene may be cited all conpositions usually enpl oyed for
10system cal ly adm ni stering drugs. To prepare the pharnaceuti cal
conpositions of this invention, an effective anmount of the particular
conpound, oft elsmeith yntenestagcinnboslmmer Irelate tan C(aspmhnd oddotinwaa (Ingoredh)ent i s
conbi ned i narbfrkhbgi%hgﬂ?e%f)% eﬁtlé%etdnle‘?el ﬂ&g‘ﬁﬂ& St éfn@cﬁﬁrﬁ%t%{e cift M i er,
whi ch carri ke a w de vari et orns deperndi ng on the torm of
preparati orcopaupd i § enmpayn of Sarpuada ?1).- These phar maceut i cal 15conpositions
are desigrabl e in uni tary dosage formsuitable, in particular, for

adm ni stratjon aII rente i nj ection I ex eparlng
the. conposi AL bt Ghe BYeSEERRUE ke 4h g Br PR Qﬁfﬁﬁvﬁﬁzﬁ?%(!@ﬂf medi a
may be errpl apecbup tiode s niemtloﬁe(hhmélﬁbefmtaerinte@lstyﬂcg)érﬁbocblhlblst wladreiahiod s and
the like in epar

syrups, el 1 STIRUAERE: SRl of ki (M CRR"BIGRR Y A B8 P USRE IS 6RO,
starches, sugars, kaolin, diluents, lubricants, binders, disintegrating
agents and &gk 1ﬂt&e§tﬂ% &muﬁént@a%ﬂéa C(Prh%dtﬁld &Mu@ﬁes qua! ets.

Because of thelir ease in admnistrati aqn, s and capsu epr, esent the
most  advant 3yelherosp Hlerenb asgeniipned hegrinkef: ‘i’fﬁ e adimentyirsadisut i cal

carriers ar@nifouh@usd dorefgune e Gormuly (Ip)élﬁrﬁlﬁdrﬁélﬁbr Wpia R *tib aIgl, nidie carrier
w ||l usual II}/ %a{ﬂ? Qse Zisterl | e water, | east in |arge part, though other
i ngr edi ent sSP*FE' e cgdng YJI sol ubi I | ty, may be included. Injectable
sol uti ons, for exarrpl e, may be prepared in which the carrier conprises

sal i ne gpl “A'f&ﬂtee {h%ﬁf%?e"suﬁg %fﬁ%b&%ﬂleﬁ{ re?a\tép téta% BLnéé%dfoﬂﬁul\%gﬂg gk @%gére

sol ution. Injectable suspension epar e
appr opr i at eanyjsgbgreup dror¢od s meebel}f@ldt@rmgb@é@fe 146 snt@métntgr%andkreenm@eben R!

enpl oyed. Ak pdcggimsgg,%cg &'tBe §@hbGhd QN preparations which are |ntended to
be converted shortly re use, to liquid form preparations di ng on

eNn
the node of n&éﬁfrﬁlingw%hq &C{S aPPnlécaﬁH?yrtH%&‘élﬂ?]il%f‘a‘im%: & SOPPHRdROf f g’f erabl y
conprise fr@md.(09 id unXkrés Hyfoviewght , nore preferably fromO0.1 to 70 % by




35wei ght, even nore preferably fromO0.1 to 50 % by wei ght of the active
ingredient(s), and, from1l to 99.95 % by weight, nore preferably from30 to
99. 9 % bywoenghiss2éeven WO 20081068267PCT/ EP2007/ 063313 p€24AP2000/063313
preferably from50 to 99.9 % by weight g% a pharmaceutically acceptable
carrier, all percentages being based on the total weight of the

conposi tion. The pharmaceutical conposition may additionally contain

vari ous other ingredients 5knomm in the art, for exanple, a |ubricant,
stabilising agent, buﬁferlng agent, enuIS|fy|ng agent, viscosity-regulating
agent, surfactant, o't ive, flavouring or colorant. It is especially
advant ageous to for %%aforenentloned phar maceuti cal 10conpositions
in unit dosage formTe ﬁ e ‘of adm nistration and uniformty of dosage.
Unit dosage formas uskd herein refers to physically discrete units
suitable as unitary dosages, each unit containing a predeterm ned quantity
of active ing-edient calculated to produce the desired therapeutic effect

i n associ atAdourpienth inteecsting ainbedimshiis neoswoiteddf annliadla) oEKaNpt @y of such
uni t dosag esufogfoﬂﬁ tl?ér@oﬁa@%e%%ﬁnéd NELHOLDBR L IHEREE: QhbsRAbadvialbh %éﬁ Yis

capsul es, wder packets, wafers, suppositories,. Injectab

sol uti ofs otrapétkls/b%&heaﬁls merigipckraally @éenyérﬁaclé epigHy sebstitted prtbone Rer eof The
dai ly dos agtevdﬁubﬁthaexﬁgmmd&@mrodfd}@xa@plrehmdr@vmﬁé QllkyMdd oxaliblecour se,
vary with the co qg @ gg ) gg» de of administration, the treatnent
desi red and"fieb EE% BaEY m?ﬁ%@? 9Hdi cated. However, in general
satisfactory results will be 20 obtai ned when the conpound according to the
i nvention i i e.g. in
the range 11dmeTyNiSeEoElk HuSUBE ¥ ARARPIPa by BRARbARIE (M) ATy fy
conpounds ofnyfsubgrok theresf as meﬁbmﬁsil l@rf(lmbﬁ)forarae irfenchting cngadisentifercther i al

i nfecti 0“@5151%&&1%%%%&9&%%9%tﬁ@ﬂea‘%eﬁ%‘%‘ﬂ&@t‘ém&‘l‘ ﬂﬂ%cﬁ&h@z’itb %hﬂ%ﬁﬁ erial
25agents in order to effectively conb ons erefore,

the pr esentpqSHv@ﬁpﬂ@ﬁa&r%nﬁ@t%@gct%u% Hsf?m%%ﬂ. 69{6 9“051 Wibh

accordi ng tgpsithe tateegimil on, and (b) one or nore ot her antlbacterlal agents.
30The present invention also relates to a conbination of (a) a conpound

according to the invention, and (b) one or nore other antibacterial agents,
for uselSas A smechindi ineresting cpbediemnt isrthentd dn @inpounébbfoemutaqld)lve (bger of a

e e O E

rnanufacture of a medicament for the treatment of a bacterial infection wherein the

compound of formula (Ia) or (Ib) has a ICyo < 15 ul/ml against at least one bacterium,
in particular a gram-positive bacterium; preferably a 1Coo < 10 pl/ml; more preferably a
20  ICyo < 5 ul/ml; the ICyy value being determined as described hereinafter.

A seventeenth interesting embodiment relates to a compound of formula (Ia) or any
subgroup thereof as mentioned hereinbefore as interesting embodiment wherein one or
more, preferably all, of the following definitions apply :

25 R'is Cyealkenyl, Cyalkynyl, -C=N-OR“, amino, aminoC; salkyl, mono or
di(C;.ealkyl)aminoC, salkyl, C; salkylcarbonylaminoC;_ salkyl, mono or
di(C_salkyl)aminocarbonyl, arylcarbonyl, R>*R*Nalkyl, R*R*N-, R*R*N-C(=0)-;
R’ is alkyloxy, in particular C,_salkyloxy, preferably methyloxy;

R’ is arylalkyl or aryl; in particular phenyl, naphthyl or phenylC,_salkyl optionally

30  substituted with halo;

R* and R’ are C;galkyl; in particular methyl; or R* and R’ together with the nitrogen
atom to which they are attached form piperidino;

R’ is phenyl optionally substituted with halo;

R’ is hydrogen;



the invention, and (b) one or nore other antibacterial agents, is also
conprised by the present invention. The weight ratio of (a) the conpound
accor di ngwpeodsngsicnventi on and (b) the other 5antibact epcalerag@entizs) when
given as a combination nay be determ nedqoby the person skilled in the art.
Said ratio and the exact dosage and frequency of adm ni stration depends on
the particul ar conpound according to the invention and the other
anti bacterial agent(s) used, the particular condition being treated, the
severity ofRthmﬁﬁagmkhqn4Q@ymglpaﬁan@qldhﬁgnaggxﬂ“gight gender, diet,
time of adm nistration and 10gener al phy5|cal condition of the partlcular
patient, thHenb¥e of adninistration as well as other nedication the
i ndi vi dual prayl.be taking, as is well known to those skilled in the art.
Furthernore, it is evident that the effective daily anount may be | owered
or increased depending on the r Hponse of the treated subject and/or

aft

dependi rig ofyefadlpvatheatomneunds efifermudy {lag pech(Ipr ersyisbbgrgup Herepdbapounds of

the instant,iQyRRE heRinbhford 2 B?el'réétﬁ%'e%o&ﬁﬁ&imthé t%hh@alfl@f” ﬁ%sé?ﬂfsesent
conmpound of formula (la). or anot her antibacterial” agent may range
from 1/10 t%o-sebk m%ﬂ)éefi:rﬁblpf&m@%l apd fl}edﬁﬁﬂi}lgo%ylgﬁﬂmfé%n more in
particul ar gogmidd 3alkgl.3/ 1. The conpounds according to the invention and
the one or nore other antibacterial 20 agents may be conbined in a single
preparation or they may be fornulated in separate preparations so that they
can be lAdm Msttpeefeded compaende o fi firypnulas@paratehyunds sdepighfroml | y. Thus, the
present invention al so t es to a product containing (a) a conpound

OnR

according to the invent and (b) one or nore other antibacterial agents,
as a conbi ned preparati or sinult ous, separate or sequential use in
the treatnment of 25a bacterom

|nfeg}|o The ot her antibacterial agents
whi ch may be,c

onpo s of formula (la) or (Ib) are for

exanpl e anti bact'erilal] ~agents_known in the art. The other antibacteri al
agents conpri se ant i Bi ofj ¢ the 13-1actam group such as natural
30penicillins, senlsyntﬁgf peni ci |l lins, natural cephal osporins,

, cephanyC|ns 1- oxacephens, cl avul anic acids,
ci ns, nonobactans; tetracyclines,
acycl i nes; nlnoglycosides; nucl eosi des such as
S, omarbocyo Pc nucl eosides, blasticidin S;

¢ cemQ) i des, 3514-nenbered ring
acr ol i des; ansanycins; peptides such as
ins, bacitracins, large ring peptide
i nkages, actinomycins, anphonycin,
capreonycin, distanycin, WO 81068267PCT/ EP2007/ 063313 - 26-
endur aci di ns, m kanycin, neoc nostatin, stendonycin, vionycin,
vi rgi ni amyci n; cycl ohexi m.de; cycl oserine; variotin; sarkomycin A
novobi oci n; gri seof ul vi hl or anpheni col ; m tonycins; fumagillin;
nonensi ns; pyrrolnitrin;~fosfonycjin; fusidic acid,
D (p- hydroxyphenyl)egC|n-;H@>pheﬂ?lglyC|ne enedlynes 5 Specific
anthIOtICSH‘M ned vm£h t he present compounds of fornula

sem synt heti c cephal ospori
penens, carbapenens, nhocd
anhydrot etracyclines, an
N—nucleosides, C—nucle05|d
macrol i des B
macr ol i des,

bl eonyci ns, granicidinfs, $ol
antibi otics containing | déton

(la) or (Ib) ar e .l exanpl e benzyl penicillin (potassium procaine,
benzat hi ne), phenoxyhet Ryl g in (potassium, phenethicillin potassium
propicillin, carbenicilCHn'{di'sodl um phenyl sodium indanyl sodium,
sulbenicillin, ticarcillin 10di sodium nethicillin sodium oxacillin
sodium cloxacillin sodi dicloxacillin, flucloxacillin, anpicillin,

mezl ocillin, piperacillitn_sodium anoxicillin, ciclacillin, hectacillin,
sulbactan1sod|un1 talanplwqdl n HWdrochl oride, bacanpicillin hydrochloride,
pi vireci | i na epha acldor,, cephal ogl ycin, cefadroxil, cephradine,

cef r oxadi ne'® sodlun1 cepHéIothln sodi um cephacetrile sodi um



15cef sul odi n sodi um cephal oridine, cefatrizine, cefoperazone sodi um

cef amandol e, vefotiam hydrochl oride, cefazolin sodium ceftizoxinme sodi um
cef ot axi mpo0eh/ustc7cef menoxi me hydrochl ori de, cefuroxi mecTapbdoiosssone
sodium ceftazidinme, cefoxitin, cefnetazgle, cefotetan, |atanoxef,

clavul anic acid, impenem aztreonam tetracycline, chlortetracycline
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bl eonycin sulfate, peplomycin sulfate, gramcidin S, polynyxin B,
bacitracin, colistin sulfate, colistinnmethanesul fonate sodium em anycin,
M kanycin, PRrefegibly,any edripoutid I G T (Ia)&ﬁi(_lﬂ)fiﬁﬁb Partivil@Gitie FRMANMG,
vanconycin, ,actinonyci n D, neocarzi nostatin, bestatin, .pepstatin nensi n,
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m t hr anfci nfred ofrtboothcr diastededindman(e)).nIn cisé Hetayponngef foimaladélahpdlbrhdsor i de,
fl avophosp i eri Ll.oci I i chil i col,
chi or anphery Sl oLy F e milfs R Qb Bundil SRR th Bard O PIRBREE, Ut o
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pyr azi nami d@SCTRIGRILIT Obt ARGHARCERAT i ehas iRyl R, Whether
par a- anisnostat rgyhicmating;is tytlaedeariAne: B dapsnde oy oihdthek Anafiiscisolated in the
t hi oacet azone;, PA-824: qui nal gnes/ fl uorQqujnol ones, such as 5 exanpl e
ox 1 oxact wigSie priiaged it A of Rt e BT AR pRIGRNS B BippBud
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di scl osed in W20 3?0?12%6. 1%GE%ERAL PREPA&K;Id% e Qoﬁpbungs_according
to the i nveRednsiha dhe crumavaf ithp &R & <§etletR-By on(Shkeestomer. dicrsinahe; each
?}‘ b;/vh :Nh ciy i Ssa cll®r dnbgticikéd bRAnPRES®Bs Alégg,rmpulnggd W hekir i dahtidheror .
erein.R. represent enyl, sajd, canpounds heing re ented by
formul a (1 db il B2 B deit a b iabRed AT R sRBU EED. of
formul a (1 12)ah tlarsypthesid prothei endwitdtheeipissspateddrautticabl £1.] ABwriy(Br, oup,
such as for . e.g. bronp and the like, with
tributyl(Cf%%gﬁ é%%ﬁ%ﬁ#%? such as for exanple tributyl(vinyl)tin, in the
presence of a suitable catalyst, such as for exanple 20Pd(PPh04, in the
presencg of a suitable solvent, spghp@daterL@sgmple N, N- dinethyl fornmam de.
This reaction is preferably perforned. at el evated fenperature. (Ib-1) _
Conpounds of NG RAUAAY 2ePrdine torthy myarias have supeipnglydises sheyd tosensuitalle g
conpounds b@i i@ tfaphas enh dactbyal fitfetfidndinCludmg)a @ycobidedl infeaiorhe pr epar ed
fromaninterr,[rreqi?t% of .. . . .
particularly those diseases caused by pathogenic mycobacteria such as Mycobacterium
tuberculosis (including the latent and drug resistant form thereof), M. bovis, M. leprae,
30 M. avium, M. leprae and M. marinum. The present invention thus also relates to
compounds of formula (Ia) or (Ib) as defined hereinabove, the pharmaceutically
acceptable salts thereof or the N-oxide forms thereof or the solvates thereof, for use as a
medicine, in particular for use as a medicine for the treatment of a bacterial infection
including a mycobacterial infection.
35
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



WD 20081068267PCT/ EP2007/ 063313 -28- fornmula (l1l1-a) or (ll-b) by reaction
with RoaletcH in the presence of a suitable catalyst, such as for exanple
tri s(di bewoybésieemacet one) pal | adium a suitable |igand, pewmmr2as/0t3313 exanpl e
2- (di -t-butyl phosphi no) bi phenyl, a suitable base, such as for exanple

sodi umt - but oxi de, and a suitable solvent, such as for exanple tol uene.

\Ali  (Il-a) RT NRT N | aR(ll-b) R RR Re RO n3 RAN", C(CH2)R
NR4aR5a NR4aR5a (la-2) R7 R LxH

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

infection including a mycobacterial infection.

5  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,
which comprises administering to the patient a therapeutically effective amount of a

compound or pharmaceutical composition according to the invention.

10 In addition to their activity against mycobacteria, the compounds according to the
invention are also active against other bacteria. In general, bacterial pathogens may be
classified as either gram-positive or gram-negative pathogens. Antibiotic compounds
with activity against both gram-positive and gram-negative pathogens are generally
regarded as having a broad spectrum of activity. The compounds of the present

15  invention are regarded as active against gram-positive and/or gram-negative bacterial
pathogens, in particular against gram-positive bacterial pathogens. In particular, the
present compounds are active against at least one gram-positive bacterium, preferably
against several gram-positive bacteria, more preferably against one or more gram-
positive bacteria and/or one or more gram-negative bacteria.

20

The present compounds have bactericidal or bacteriostatic activity.

Examples of gram-positive and gram-negative acrobic and anaerobic bacteria, include
Staphylococci, for example S. aureus; Enterococci, for example E. faecalis;

25  Streptococci, for example S. preumoniae, S. mutans, S. pyogens; Bacilli, for example
Bacillus subtilis; Listeria, for example Listeria monocytogenes; Haemophilus, for
example H. influenza; Moraxella, for example M. catarrhalis; Pseudomonas, for
example Pseudomonas aeruginosa; and Escherichia, for example E. coli.
Gram-positive pathogens, for example Staphylococci, Enterococci and Streptococci are

30  particularly important because of the development of resistant strains which are both
difficult to treat and difficult to eradicate from for example a hospital environment once
established. Examples of such strains are methicillin resistant Staphylococcus aureus
(MRSA), methicillin resistant coagulase negative staphylococci (MRCNS), penicillin
resistant Streptococcus pneumoniae and multiple resistant Enterococcus faecium.

35
The compounds of the present invention also show activity against resistant bacterial

strains.
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20

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

5  compounds of the present invention are in particular active against Streptococcus

pneumoniae.

Therefore, 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, as well
10  as any of the pharmaceutical compositions thercof as described hereinafter for the

manufacture of a medicament for the treatment of a bacterial infection including an

infection caused by Staphylococci and/or Streptococci.

Accordingly, in another aspect, the invention provides a method of treating a patient
15  suffering from, or at risk of, a bacterial infection, including an infection caused by

Staphylococci and/or Streptococci, which comprises administering to the patient a

therapeutically effective amount of a compound or pharmaceutical composition

according to the invention.

20  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
the FO complex of the F1F0 ATP synthase, more in particular the inhibition of subunit
c of the FO complex of the FIFO ATP synthase, leading to killing of the bacteria by
depletion of the cellular ATP levels of the bacteria. Therefore, in particular, the

25  compounds of the present invention are active on those bacteria of which the viability

depends on proper functioning of F1FO ATP synthase.

Bacterial infections which may be treated by the present compounds include, for
example, central nervous system infections, external ear infections, infections of the
30 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
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
35  prophylaxis of surgery, and antibacterial prophylaxis in immunosuppressed patients,

such as patients receiving cancer chemotherapy, or organ transplant patients.



R3 Compounds of fornula (Ta) or (Ib) wherein 121 represents -C=N ORl1,
sai d conpounds being represented by fornmula (la-3) or (lIb-3), can be

pr epar ed woamsansient er medi ate of formula (111-a) or (I pch)ErRyo7nemesi on

wi t h hydr oxyl am ne hydrochloride or G s_IQE_oxyI am ne hydrochloride in the
presence of a suitable solvent, such as for WO

20081068267PCT/ EP2007/ 063313 -29- for exanple palladiumon charcoal, and a
sui tabl e solvent, such as for exanple Nth/al cohol, e.g. Nth/nethanol.

(111-b) (1 b- Wheﬂa@p@%ﬂdﬁr@ﬁbeﬁ&%wmeﬁﬂaﬁh @at fHeQ')onifJ@@ﬁcﬁl dan It@atraewc@emnt S
R5aR4aN- CH2- sal g 5CO%PB leé bei n r esent edf%@[( formf.l | a-5) or
(1b-5), can™FsUBRLisms t@a ea“cOE‘ilR?n %%%F%H’u an gyt F%Or%lll-a) or
(I1rr-b) w tHsaca:rmhsttaaﬂsl e reagent of fornmula R5aR4aN-H in the presence of a
sui tabl e reduci ng agent, such as for exanple BI-13CN, suitable solvent,

such as for exanple acetonitrile and tetrahydrofuran, and a suitable acid,
such as 5t orThexiarpitionadsetreletea ¢o @ comp@aitiqroMEyRyisitRaa phar@asekicyllyf acceptable

carrier and, as active ingredient, a therapeutically effective amount of a compound
according to the invention. The compounds according to the invention may be
formulated into various pharmaceutical forms for administration purposes. As
appropriate compositions there may be cited all compositions usually employed for

10 systemically administering drugs. To prepare the pharmaceutical compositions of this
invention, an effective amount of the particular compound, optionally in addition salt
form, as the active ingredient is combined in intimate admixture with a
pharmaceutically acceptable carrier, which carrier may take a wide variety of forms
depending on the form of preparation desired for administration. These pharmaceutical

15  compositions are desirable in unitary dosage form suitable, in particular, for
administration orally or by parenteral injection. For example, in preparing the
compositions in oral dosage form, any of the usual pharmaceutical media may be
employed such as, for example, water, glycols, oils, alcohols and the like in the case of
oral liquid preparations such as suspensions, syrups, elixirs, emulsions and solutions; or

20  solid carriers such as starches, sugars, kaolin, diluents, lubricants, binders,
disintegrating agents and the like in the case of powders, pills, capsules and tablets.
Because of their ease in administration, tablets and capsules represent the most
advantageous oral dosage unit forms in which case solid pharmaceutical carriers are
obviously employed. For parenteral compositions, the carrier will usually comprise

25  sterile water, at least in large part, though other ingredients, for example, to aid
solubility, may be included. Injectable solutions, for example, may be prepared in
which the carrier comprises saline solution, glucose solution or a mixture of saline and
glucose solution. Injectable suspensions may also be prepared in which case
appropriate liquid carriers, suspending agents and the like may be employed. Also

30 included are solid form preparations which are intended to be converted, shortly before

use, to liquid form preparations.

Depending on the mode of administration, the pharmaceutical composition will

preferably comprise from 0.05 to 99 % by weight, more preferably from 0.1 to 70 % by
35  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
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t ol uene. The obtai ned product undergoes a nodified Curtius reaction, and by
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known in the art, for example, a lubrlcant stabilising agent, buffermg agent,
emulsifying agent, viscosity-regulating agent, surfactant, preservative, flavouring or

colorant.

It is especially advantageous to formulate the aforementioned pharmaceutical

10 compositions in unit dosage form for ease of administration and uniformity of dosage.
Unit dosage form as used herein refers to physically discrete units suitable as unitary
dosages, each unit containing a predetermined quantity of active ingredient calculated
to produce the desired therapeutic effect in association with the required
pharmaceutical carrier. Examples of such unit dosage forms are tablets (including

15  scored or coated tablets), capsules, pills, powder packets, wafers, suppositories,
injectable solutions or suspensions and the like, and segregated multiples thereof.
The daily dosage of the compound according to the invention will, of course, vary with
the compound employed, the mode of administration, the treatment desired and the
mycobacterial disease indicated. However, in general, satisfactory results will be

20  obtained when the compound according to the invention is administered at a daily

dosage not exceeding 1 gram, e.g. in the range from 10 to 50 mg/kg body weight.

Given the fact that the compounds of formula (Ia) or Formula (Ib) are active against
bacterial infections, the present compounds may be combined with other antibacterial

25  agents in order to effectively combat bacterial infections.

Therefore, the present invention also relates to a combination of (a) a compound

according to the invention, and (b) one or more other antibacterial agents.

30  The present invention also relates to a combination of (a) a compound according to the

invention, and (b) one or more other antibacterial agents, for use as a medicine.

The present invention also relates to the use of a combination or pharmaceutical
composition as defined directly above for the treatment of a bacterial infection.

35
A pharmaceutical composition comprising a pharmaceutically acceptable carrier and,

as active ingredient, a therapeutically effective amount of (a) a compound according to



R6 HO OH R4 1) DPPA 5 (C H2)gR R32) Si (CH3)3CH20H2-0H 5 Conpounds of
formula (la) or (I b) wherein RL represents am nocarbonyl, nono or

di (al kyl )woioesmsstsonyl or Rsaft4aNc(=0), said Rl being reprrsenbessiby fea
and said conmpounds being represented by, Fornula (la-7) or (Ib-7), can be
prepared by reacting an internediate of fornmula (I1V-a) or (I1V-b) with a
suitable am ne, a suitable coupling reagent, such as for exanple
hydroxybenzotriazol e, a suitable activating reagent such 10as a suitable

carbodi i m dee iskaHordand o) ¥ dBloRe dthdr atdabienlageitsidlake keémprised by the
N, N - dlcycloheﬂylcarbod||n1de or

1- ( 3- di et WYFSEH WSEYEPY 1) - 3- et hyl car bodi i mi de, a suitabl e base, such as for
exanpl e triethylam ne, and a suitable solvent, such as for exanp
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antibacterial agent(s) when given as a combination may be deterrnlned by the person
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
condition being treated, the age, weight, gender, diet, time of administration and

10  general physical condition of the particular patient, the mode of administration as well
as other medication the individual may be taking, as is well known to those skilled in
the art. Furthermore, it is evident that the effective daily amount may be lowered or
increased depending on the response of the treated subject and/or depending on the
evaluation of the physician prescribing the compounds of the instant invention. A

15  particular weight ratio for the present compound of formula (Ia) or (Ib) and another
antibacterial agent may range 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.

The compounds according to the invention and the one or more other antibacterial

20  agents may be combined in a single preparation or they may be formulated in separate
preparations so that they can be administered simultaneously, separately or
sequentially. Thus, the present invention also relates to a product containing (a) a
compound according to the invention, and (b) one or more other antibacterial agents, as
a combined preparation for simultaneous, separate or sequential use in the treatment of

25 a bacterial infection.

The other antibacterial agents which may be combined with the compounds of formula
(Ia) or (Ib) are for example antibacterial agents known in the art. The other
antibacterial agents comprise antibiotics of the B-lactam group such as natural

30 penicillins, semisynthetic penicillins, natural cephalosporins, semisynthetic
cephalosporins, cephamycins, 1-oxacephems, clavulanic acids, penems, carbapenems,
nocardicins, monobactams; tetracyclines, anhydrotetracyclines, anthracyclines;
aminoglycosides; nucleosides such as N-nucleosides, C-nucleosides, carbocyclic
nucleosides, blasticidin S; macrolides such as 12-membered ring macrolides,

35  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,



15Conmpounds of fornula (la) or (Ib) wherein RI represents aryl carbonyl,

sai d conpounds being represented by fornmula (la-8) or (I1b-8), can be
prepar ed Wy 20esas8icng in a first step (a) an internedi at ecoferbarmvdsas (11 -a)
or (Il-b) with a suitable arylal dehyde hp the presence of nBuLi and a

sui tabl e solvent, such as for exanple tetrahydrofuran. This reaction is
preferably perforrred at |l ow tenperature such as for exanple -70C. In a W
20081068267PCT/ EP20071063313 -3 |- next step (b), the product obtained in
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of a suidt abl e base, such as for exanple diisopropyl am ne, and 5a suitable

sol vent, SU%%cﬁﬁ AnPbicB @ URIcE rh H@leﬁééWﬁﬁtheVﬁ?@eﬁi ébné’ﬂduné[@éti Rhhes are
defined as formula (la) or bi. Stirring may en ancethteflﬂ‘ggpe of the
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rangi ng betmrasxyrdéh@péehicillth otaiﬁﬁﬁmuﬁﬁiﬁlcﬂfm f)@tﬁﬁﬁlﬂrﬁ, frbgikiles, (1b) wherein
g i s equal unds ,bei n(g(H enI mula (la-9)

t
0 T E0e deluehigity Yisop st PR SR Rl eafe iy o
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reduction), Q@tﬁ@ﬂluwukb@.ﬁt@m S@ﬁw@plt@amp(celb@ﬁsz@mhlonﬁe tha,@arml@éléhce of a
sui tabl e | igamsbhiciiehp@mcbPlina@X B aexin, cefaclor, cephaloglycin, cefadroxil,

cephradine, cefroxadine, cephapirin sodium, cephalothin sodium, cephacetrile sodium,

15  cefsulodin sodium, cephaloridine, cefatrizine, cefoperazone sodium, cefamandole,
vefotiam hydrochloride, cefazolin sodium, ceftizoxime sodium, cefotaxime sodium,
cefmenoxime hydrochloride, cefuroxime, ceftriaxone sodium, ceftazidime, cefoxitin,
cefmetazole, cefotetan, latamoxef, clavulanic acid, imipenem, aztreonam, tetracycline,
chlortetracycline hydrochloride, demethylchlortetracycline, oxytetracycline,

20  methacycline, doxycycline, rolitetracycline, minocycline, daunorubicin hydrochloride,
doxorubicin, aclarubicin, kanamycin sulfate, bekanamycin, tobramycin, gentamycin
sulfate, dibekacin, amikacin, micronomicin, ribostamycin, neomycin sulfate,
paromomycin sulfate, streptomycin sulfate, dihydrostreptomycin, destomycin A,
hygromycin B, apramycin, sisomicin, netilmicin sulfate, spectinomycin hydrochloride,

25  astromicin sulfate, validamycin, kasugamycin, polyoxin, blasticidin S, erythromycin,
erythromycin estolate, oleandomycin phosphate, tracetyloleandomycin, kitasamycin,
josamycin, spiramycin, tylosin, ivermectin, midecamycin, bleomycin sulfate,
peplomycin sulfate, gramicidin S, polymyxin B, bacitracin, colistin sulfate,
colistinmethanesulfonate sodium, enramycin, mikamycin, virginiamycin, capreomycin

30  sulfate, viomycin, enviomycin, vancomycin, actinomycin D, neocarzinostatin, bestatin,
pepstatin, monensin, lasalocid, salinomycin, amphotericin B, nystatin, natamycin,
trichomycin, mithramycin, lincomycin, clindamycin, clindamycin palmitate
hydrochloride, flavophospholipol, cycloserine, pecilocin, griseofulvin,
chloramphenicol, chloramphenicol palmitate, mitomycin C, pyrrolnitrin, fosfomycin,

35  fusidic acid, bicozamycin, tiamulin, siccanin.



Xant phos, in a suitable solvent, such as for exanple tetrahydrofuran and an
al cohol, e.g. nethanol, in the presence of CO and H2 (under pressure) at

el evat ed werrpeymgére. This reaction is preferably done for/EpPréosnessds at es of
formula (VI1) wherein g is 1. Conpounds of formula (la) or (lIb) can also
be prepared by reacting an internediate of fornmula (M Il-a) or (VIII-Db)
wherein W2 represents a suitable | eaving group, such as for 5exanpl e hal o,
e.g. chloro or brono, with a suitable primary or secondary anm ne HNR4R5

opt It Onalt l yI Othet %zc@us@&@mgd s \ﬁhl@lhlhiaEtb'e%SF?hﬂéﬁwlth &ag%@guﬁd@roﬁmmmt A e
acetonitri | S Ccons| der e 1 n e

ol odge ARG LRR PEGMC (o apd Bk HerBRK: Bre ratss: aives:

di | utions, @hidnarerief ¢thambutokstremomyder pdro-amidsatiyic tabiel; eyubweringact i ons in
order to ob e or
(I'b) may fu‘% ? h H%'C% %hﬁa%g);cg%qlg%'%ga%\%er tﬁ%gz{@ %Lf&f&/gglf%ofqgkwn%f gdc I)a) or
(1b) intho e@thxmprl@moa @mn@attﬂ@XacrltlrQﬂwmnmlpn@[ﬂOKacam§p@iﬂnaaqlmn reacti ons.
VO 20081068364 ERAPAPEAHA. ot NGCSOMBALANA AnchQLI @ik Ta) o (1)

may be convert?d to the correspondi ng. N- oxi de forms omnn%4art known
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subst i t ut edThsesomnosndy dnsprhinsioitee mypetiomaa ggnerally he Dicoren DE BetedchuRRr 0X0i ¢
aci d, per oxgatdianakk ofGhi.is Radivn RENOXAAEEpdSorACI d, al kyl hydr oper oxi des,
e.g. tert.butyl hydro-peroxide. Suitable solvents are, for exanple, water,

| ower al cohols, e.g. ethanol and the |ike, hydrocarbons, e.g. tol uene,

ket onesls e. @omﬁmﬁfdts aﬂmulaf(ad)qgm)amﬁrdﬂyﬂi‘ @s;)aésbmﬂsi:z sSkenyldiarihdoaimihane,

and m xtures. such .sol v nts, f for aor (1b) can
al so be coﬁ@ r%%@“ﬂﬁF% %Y§ ré'Jigpqg%g <%??§&yrg %£§ “Buitabl e
quat er ni zi ngtcageditte of Lﬁ@thluis(ll fpor (ékh)mh@rsimew 1 oq@msomalalsyltdllmbavmlge@p,

C _6al kyl h r I,h

aryIcarbonyukg%?JRGX&g%k§ﬁ§*§ IﬁlFﬁﬁgﬂ%&aﬁ%%?M{Q%%QﬁﬂXfh?k%%%nn ich as

met hyl i odi der e¥amme iyl dey! zfél, in fheprsepieed anvdalle C%Fa]é’éﬂi sl a6 f@lbwme such
as for sxanpl(ePROLEPONR pM‘s@ﬁ&ldfa"i%ithblé@&KI@t&eﬂfcﬁ ab !t’dr%&h{ﬂn RIN,MDi enyl ; or a

bi cyclic he erqg%ple sel ected from.benzo Egepzothleq%¥ each
monocycl i o ByEH e nd D Brgeyends Wep ot PO seg?séfne Ui th 1, 2
or 3 substlﬁpents rEacpRe substituent |ndepehdéhmw sel e HpmM the groyp
of hal o, al kyl | and| a@§l . Sai d LRfat ernary aWIXQCI t ed pM Qe
belom125for S gpieSepts G _oal kyl ar bofib

aryl G _oal kyl|," afyl carbopyl , Ftﬁi() oakky#—eF—HeJ
represents a

i odi de. (1a-1)
(-a)
6 C,-galkeny! ! R®
; 7 R on » 276 y \ OH _R*
- N
\\ X H/\(CHZ)C"N\RS | (CHy); R
| 3 E— s R®
= R N RO
N~ NRe I
Re
Ib-1
(I1-b) (1)
25

Compounds of formula (Ia) or (Ib) wherein R' represents R*R*N-, said compounds

being represented by formula (Ia-2) or (Ib-2), can be prepared from an intermediate of



WO 20081068267PCT/ EP2007/ 063313 -35- A A Conpounds of fornmula (TO or (th)
wherein R6 represents phenyl substituted with hal o, can be converted into a
conpound wb 2hewosedea (1a.) or (1b) wherein R6 representsppharpgéorbsishst it ut ed
with Het, by reaction with Het-B(OH)2 ingthe presence of a suitable

catal yst, such as for exanple Pd(PPh3)4, in the presence of a suitable
base, such as for exanple Na2C01l, and a suitable solvent, such as for
exanpl e tol uene or 1, 2-di net hoxyethane (DVE) and an al cohol, for exanple

met hanol . 116%@19@@% Offi-t) 8 MedcBor Wath R IFNHliR e pr@@ﬂc@@f mmasretdaﬁwsﬂt 0 a
conmpound of f

o Kyl oar borPEA b EtpDte By aibaab MGG oR B LR 6w Ehie fieeagh ey o

chl ori de, iaxatiple Dfdsdntdphdsphinshiplail/e alsaiseblc basesuab af tor cexapiplsedium

AT, N-di et hy, t I as for exanple
nethylene 5L orlgg%hggébﬁﬁ%%%)§&ﬁfﬁ' gS§€e¥%ﬁQBi &Q (Ip 4)scan be
converted ifjto a c@hpoa%d of fornula (la) or (I okepr esent spé
-CH2- N(C _oakky1) 2 by r@dcti on vwx% a suitable a h e rewgent,
such as for (S or matighyde or fornmal defiyde, r es&fee of
sodi um cyanolor ghydr, de,Racetlc aci d and—a—suitables RSuch as for
exanpl e aceto r|Me 20 A conmpound of formula (la.) eré?n R2 represents
nmet hoxy, can be converted into the correspondi ng conp Fd of fomula (1b)
wherein R8 is hydrdgen and RO is oxo, by hydrolysis |n he presence of a
suitabl e acid, such as for exanple hydrochloric acid, and a suitable

sol vent, such as for exanple dioxane. 25 It is quQ@nthhahﬁln t he
fore90|ng amd in tRe f [ Haw ng reac&aons the reaction|produ s may be R*
isolated fro dlunmaqg i f necess L he thgd ~R5
accordi ng tof] stifodoTogi 6s gefdal I§ known in th, such ds extra%tlon
crystal lizatilon_and AWO 89081068267PCT/ EP20077 0633 ]6° romat ogr aphy.
It is further &vidEnt R°hat reaction products that existlgin nore than one
enantiomeric formghay be isolated fromtheir mxture known t echni ques,
in particular preparative chromatography, such as pregé ative HPLC, chiral
chromat agr aphy. Iungli vi dual di ast er eoi somers or |nd|V| enanti oners can
al so be 5obt.ai ned b uper c |t| Fl ui.d Chronato QS The starting
maor ol o avainpads HE BBl Gt (B o HelibBU RS EHACC aRAOR (s 1 CorBhHIR ol |y
avai |l abl e dmhmmwphsmpmbhaﬁnﬂm&ﬂﬁ&ﬁﬁom@bﬁQcmmhvpnmm@déhnmemuﬁmnwdmmumédures
general |y t i formul a (Ha)
70 to (1 cOaiRayli-sPe @ity of ook Wity oAb EREROLEOES B

W02004/ 0114@66a1hm21@95¢@?§®19®1110r\ﬂb2@d5/ 07EA800kr swebesens 4o astfhe cont ent s

of whi cfy argahpeoFRRfiAL ed herein by reference. In particular, internediates
of fornmula (11-a) ork(llgb) can be prepared from an 5|n ernedi ate of

fornmula (IX-a)p nd an |nt r medi Rt'e~QiAf or M accordymb
f**( P '9 QL\\\\ \\

CH
(CHz)q ( 2)
R3
N R2
(ll-a) (la-3)
6
P R R 4 R0~ " Fon _R*
H_AL\ B < MR A NSgs
| X (CHQ/N\RS (CH)g R
q 3
—_— R
R3
4 N 9 N R®
| R ||Q8
R8
(Il1b) (Ib-3)

Compounds of formula (Ia) or (Ib) wherein R' represents ~CH,-NH,, said compounds
being represented by formula (Ia-4) or (Ib-4), can be prepared from an intermediate of

formula (I1I-a) or (I1I-b) by reduction in the presence of Hy, a suitable catalyst, such as



to the follow ng reaction schene (1) : Schene 1 (I X-b) using nBuLi in
a mxture of a suitable base, such as for exanple diisopropyl am ne, and
20a suit avbeosnlsymnt , such as for exanpl e tetrahydrof ur or/Esberesszial |
variables are defined as in formula (lapgor (Ib). Stirring may enhance the
rate of the reaction. The reaction may conveniently be carried out at a

t enperature rangi ng between -20 and -70 C. WD 20081068267PCT/ EP2007/ 063313
-37- formula (I1-a) or (lI1-b) by reaction with N, N-di methyl formam de in the

presence offoacgdmile {ﬂﬁd&ﬁh}esﬁr@harg&l,céhldaassuﬁt@ble@zslazeml, QthQt%If@*Bkgo fauran. The
reaction is_prefe rforned at |ow tenperature, e.g. -70C.
51 nt er redi %ﬁﬁ[ﬁ?ﬁﬁo?'éﬁ&/ﬂe@a&?l'or (1V-b) can be prepared froman

intermediate op formulag{l1-a) or (I11-Db) byreactionRMtﬁ&@Zintheth
presence of H:.%_i ald a|s@iit abl e sat’vent, subM xaples . /NiRS
t et rahydr of ur ap exyéactt onHsy, prref er abl y per gt | ow t&r‘flﬁ)érature,
e.g. -70C. 10 Unt i at of formul a —a Rqr%d according to

the foll owi ng reactNon'chene (2): Scheme 2 WO
20081068267PCT/EP%%%_/063313 -38- step (a) in whichileam appropriately
substituted aniline s reacted with an appropriate acyl chloride such as for
exanpl e 3-phenyl propi onyl chloride, 3- fluorobenzenepropi;onyl chloride or
p- chl or obenzergepr opi’ony® chloride, in the presence a st abl e bage, such
as triethyl 'tabIeNPBaction-iW@FE\ ; as t hyl ene
chloride or et oriee); TRE reaction onveni dpt | Y& chrri ed
out at a tenp aRrequx
tenperature. In a nMgxtrRstep (b) the adduct obtained lgn Step (a) is reacted
wi t h phosphoryl chigfride (POCb) in the presence of N, N-di nmethylformani de
(Vi | snei er - Haack fﬁénylation foll owed by cyclizatio The reacti on may
conveni ently be c AP

Q
>
=
>
(@]
o
@D
—
@D
=]
-
o
o
3
@D
)

led out at a tenperature rangi nagii)Obetween room
t enper at ur eCampoungf bfifortahp@ér)at (fod whiereimRhespresshie R{RE“NIGHA, ssjgleci fi ¢

Foact i ng ¢ roTiRd R cpRse P fltnfh e dTbiffh Shkah B R Ry GRS, ™
in the presamterpediateliforamle(Iblovs fill-bywith agyitdbde reagentef ormolaci  oal kyl .

The i nt er meghat'g.Qhh %%ggﬁgseh& St £ itaBIk rERR i B SuhOR VST SEFPINBALEN, a
i nt er nedi at e . wher e]k]n is for exa&e a, . ng OSZJBEW thi o radi C%%:l by

reaction wi TH2EeSPNERY SIS fpfexprRiaife Nl cang (FFaRB P TWaNAaft SUEERIR as for
exanpl e an #id; et as for grangilbadcedic.acidr an al cohol /water m xture, optionally

in the presencg of a_suitable base, such as for exanphre KOH (see step
(c-2)) followed by Reactigy with Cigsbal ky|q5ah4ai\|n—\t®he resgnd of a suRtable
base, such aNgd .a suitable nRYy”s eHRr “’xanpl e
2-propanone (sg¢e sftep|(d)), T 2)q — » L A __ R3
/ Z N R2
N R2
(ll-a) (la-5)
0 7 RS R' R
y :: R R oH R ROR42N ij\ /N:RZ
X X (CHZ)/N\RS | A X (CH2)q R
I 3 i — (- R®
4 R N R®
N ¥
R® R
10 (1N-b) (Ib-5)

Compounds of formula (Ia) or (Ib) wherein R' represents amino, said compounds being
represented by formula (Ia-6) or (Ib-6), can be prepared by reacting an intermediate of
formula (IV-a) or (IV-b) with a suitable azide, such as for example
diphenylphosphorylazide (DPPA), and a suitable base, such as for example

15  tricthylamine, in a suitable solvent, such as for example toluene. The obtained product

undergoes a modified Curtius reaction, and by adding trimethylsilylethanol a carbamate



20i nternedi ate obtained in step (b) can also be converted into an
internmediate wherein R2 is -N(R2a) (al kyl) wherein R2a is hydrogen or al kyl,
by reactiwo égdasm7sui tabl e salt of NH(R2a)(alkyl) in treTmresencsiof a
sui t abl e base, such as for exanple pot a? gl um carbonate, and a suitable

sol vent, such as for exanple acetonitrile (step (c-3)). The internedi ate
obtained in step (b) can also be converted into an internediate wherein R2
25i s C _oal kyl oxyG _6al kyl oxy optionally substituted with G _6al kyl oxy,

sai d R2 beipgrhefihRsemiredd bn Rabxt shy ﬂlesaﬁtehﬁedlmetlbre@;m@aluh@yl oxyCLoyal kyl OH

optionally suhsti tuted resence. of Na anda

o tobe LoRiamy g %lf%mdgﬁﬂ%éi L vitaRlo P Bell SRS Tan s

| nt er medi attesalofdréforamid abalt thy amiver édrivafe.and R7 represent hydrogen sal d
bgr®

i nt er nedi at es i ng rF epesent ed by for{P,Llpg (V-a-5), repared
accordlngtcmo e . folll ow .l- react,{I scheng (B8 |rsthFfep (a)
a substituted 7, 3-[di offebi s R eacted W th ian| suBsEi thit ed

3- phenyl pr opi o al.gshyde . iM the presence)of.ca-sui t e Ruch as sodium
hydr oxi de (Pfitzinger feact i on), after which the car boxyIch 35aci d conmpound
i s decarboxyl ated ivm)a next step (b) at high tenperata®e in the presence of
a suitable reaction-inert solvent such as diphenylether. y\o
20081068267PCTHEP2007/ Q63313 -39- Scheme 3 (V- g59)
formula (V-@&) ere| n R6OH epr esepk’s HYPA saiTers nt oem

i‘ /N\ 5

represented by Z a6l crin be Prepared a £ the ?ol?owi ng
reacti on 5schele 4 acti on suhepn.cila)orconprhSe N'STep (a) in which an

appropri ate quinol |'}‘1e Rfoi ety is reacted with Het-C( O)RSH using nBuLi in a
m xture of a suitabfe base, such as for 10exanpl e

2,2,6,6-tetranet h}(lk,,rg peri dine, and a suitable sol vent (b-guch as for exanple
tetrahy rof yr an. in e the,rate of the reactjion. The
reaction meyoE fpﬂr@%@%@aw ¢ ﬁafepae%ﬁ%ﬁ@l%qcalf 21y ARG bet een
-20 and - 70d1@lkyll)mnanmx]ion§?t @R TR]J N c@@)grsamm bebinf @prsehtédbysREmnfadidi s
converted | n b i

sui tabl e aC| unaﬂge?@?g%%éﬁ%% Y e rhn}rlaf 6u'g>/o§ge éé&égﬁ(? it bg rwm%g
triisopropydnsinteamediaterof foreups E¥emows (BY- bhwsthiatsabalele golinee msultaéirc@uahng or
exanpl e ety \%&P%uams%k SeampIBhEABRARL 51 Ao [ AUMHHIR afidbhe rédbcRAGEh cul ar

(V-b-1) or , can Giore par ed accordi to the OWI ng reaction
schene ](()4) aszﬁosugé ﬁgrbgdllrm ¢, such as for exarnplel carbonyldurmdazole or

N,N’-dicyclohexylcarbodiimide or 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide, a
suitable base, such as for example triethylamine, and a suitable solvent, such as for

example tetrahydrofuran and methylenechloride.
o R R RT R°

HO Q OH N/R4 R1a\ OH N/R4
X (CHpy “R® X (CHoY; “R®
I 3 —_— I 3
& N/ 2 R 7 N 2 .
R R
(IV-a) (la-7)
R R
Ho—{ R R”\ OH R
NN (CH); N (CH2Jg
—_— | P ks
1 ¥
R® R
(IV-b) (Ib-7)

15  Compounds of formula (Ia) or (Ib) wherein R' represents arylcarbonyl, said compounds
being represented by formula (Ia-8) or (Ib-8), can be prepared by reacting in a first step
(a) an intermediate of formula (II-a) or (II-b) with a suitable arylaldehyde in the
presence of nBuLi and a suitable solvent, such as for example tetrahydrofuran. This

reaction is preferably performed at low temperature such as for example —=70°C. In a



WD 20081068267PCT/ EP2007/ 063313 -40- Reaction schene (4) conprises step (a)
in which the quinoline noiety is converted in the quinolinone noiety by
react i on wibt2bosesasirt abl e aci d, such as for exanpl e hydr ecltepeeosoassiisl. 1 n a
next step (b), a Rs substituent is intrg uced by reacting the internediate
obtained in step (a) with a suitable al kylating agent, such as for exanple
5al kyl i odide, e.g. nethyliodide, in the presence of a suitable base, such
as for exanple NaOH or benzyltriethyl ammoni um chl oride, a suitable solvent,
such as forpgxaeplis, ﬂl@tphaﬂwddsmaluécaﬁl step (a) [stcﬁdid@&l witea salftatfl@ds;fmm §uénb)
wherein the §8 and are taken tqg ther to rnltqr 0 rad| & CH=CH- N=,
sai d i nt er f&dP a?@@%%mﬁag%ﬁ%%e CRCPRIRI o R I Sty Sichias Ur epar ed
accordi ng texatdpé mothlylewt nigloriéact i on schene (5). Schene 5 15Reacti on
schenme (5) conpri sgs $£e (a) in |ch t he |nterned|ate is reacted with
NH2- CH2- CH( 2. xt sqeﬁ (0)® the fusgg M -zol\lmnnlety i &

[
(VI

formed by rea t hYacetdhds a&' d i n t he presen\s /yokwent
such as for e glé%e 20 The internedi ates [of re
conpounds that are ei her commercially available © Ay ke prepared
according to conyeqtional reaction procedures gemeyally known in the art.
Pﬁi/

\-»o—

For exanple, internediates of fornmula (VI) may bg prepared according to the
foll owi ng reaction schenme (6): WD 20081068267 EP2007/ 063313 -4 | -
Reaction schenme (6) conprises step (@) |Q7mh¥ch R', in particular an
appropriately substituted aryl, rorg€ in part) oul ar an appropriately
substituted phenyl, is reacted by 5 q"ﬂ‘tR@n with an
appropriate acylchloride such as 3- ropl opirenyl chloride or

4-chl orobutyryl chloride, in the presSéncl ok?a suitable Lewis acid, such as
for exanple Al Cb, FeCb, SnCl4, Ti Cl4 orga&Cl2 and a suitable reaction-inert
sol vent, such as gethylene chloride or ethylene dichloride. The reaction
may conven|wntly*be a54|ed out qat @@ tenperature rangi ng, bet ween room
tenperature Rt $ pRg(b o@n am noRgroup

sqper#yr e—18kn a ne e
(-NR4RS) is (réﬁbtlng t he |nternéh< Atep (a)
wWth a primby N “Jondary am ne (HNR4AR5). Th linfer i &t es o? formul a
(VI) may al so be fprepared according to the follQ ction Schene (7)

15 (b) ég
(I1-b)

(Ib-8)
5  Compounds of formula (I-a) or (Ib) can also be prepared by reacting an intermediate of
formula (V-a) or (V-b) with an intermediate of formula (VI) according to the following

reaction scheme :



Schenme7 (a), OHBp,................ (CH2) g_v. Ro, " . k. ot d
\a(CH2)4 (V1) Reaction scheme (7) corrprlses step (a) |n Wmch R3- C(=0) - H,
for instamoeo@mesgspr opriately substituted aryl carboxal debyd®200ms313 n
particular an appropriately 20substitutqd phenyl or naphthyl carboxal dehyde,
is reacted with an appropriate inter rredl ate conpound such as for exanple |
- brono- 4-chl orobutane, in the presence of Gignard reagent and a suitable
sol vent, such as for exanple diethyl ether, tetrahydrofuran. The reaction
may conveniently be carried out at a low tenperature for instance 5C. In a
next step (b), an, oxidatyron is perfornmed in the presence of 25Jones’'reagent
in a suitable soqalbn uch as for exanple acetone. In a next step (c), an
am no group (-NR4 |s i ntroduced by re§cting the internedi ate conpound
obtained in step Ia pi°mary or _s coMﬁy¥NgRi“ne _HNRARS I([bthe

I

presence of a suit 2008106826 RECT/ BP2007N8G3313 - 42- sol vent, such
as for exanpl e acet r2and a suitabl e base, such as for exanple
K2CGCs. Al ternativelyyg) i ntermedi ates of rmJIa (VI) may be prepared
according to the 5follow ng reaction scherre H(a) R3-..11, N O-
Schenme 8 0 (b)"Cl(c) (CH2)gq NI)

Rs)j\,(CH2)q\N<R4 —» (Ib)

(V1)

using #nBuLi in a mixture of a suitable base, such as for example diisopropyl amine, and
5  asuitable solvent, such as for example tetrahydrofuran, wherein all variables are

defined as in formula (Ia) or (Ib). Stirring may enhance the rate of the reaction. The

reaction may conveniently be carried out at a temperature ranging between —20 and

70 °C.

10 Compounds of formula (Ia) or (Ib) wherein q is equal to 2, 3 or 4, said compounds
being represented by formula (Ia-9) or (Ib-9), can also be prepared by reacting an
intermediate of formula (VII-a) or (VII-b) wherein q’ is 0, 1 or 2, with a primary or
secondary amine HNR'R’ in the presence of a suitable catalyst, such as for example
Rh(cod),BF,, optionally in the presence of a second catalyst (for the reduction), such as

15  for example Ir(cod),BF4, in the presence of a suitable ligand, such as for example
Xantphos, in a suitable solvent, such as for example tetrahydrofuran and an alcohol,
¢.g. methanol, in the presence of CO and H; (under pressure) at elevated temperature.

This reaction is preferably done for intermediates of formula (VII) wherein q’ is 1.



which for instance a suitable acid is reacted 10w th NH(035) (0030 in the
presence WO 2808ld6smwar bonyl di i m dazol e and a suitabl e sol vemepr2exobssas for
exanpl e CH2C12. In a next step (b), thesproduct obtained in step (a) is
reacted with a suitable Gignard reagens, e.g. 4-chlorobutyl magnesi um
brom de, in the presence of a suitable solvent, such as for exanple
tetrahydrofuran. In a next step (c), an am no group (-NR4RS5) is introduced
by reactinggrhe internedi ate obt ai ne@thﬁ 15, step th a primary or
secondary am ng HNRRR5 | oHt he presence Rf &) enfq such as for
exanpl e acet onpPXay &8 1abl ebase> s R

Al ternatively, tes of for F (V) E gFis 1, said

i represented by Tormula (VI-d), Rmy be prepared
according to the foI I ow ng reaction schene (9): Szggsarre 9 R3j1\ HNRARS O
R3N1R4 R5

0 R3/"\."", (CH2)q4 R R6 Reaction schene (8) conprises step (a) in

—R* TR
R’ )p NG (R1)p\ (CH ) 455
2 NR*R

N (CHz)q/ NS AV
Y R®
CO, H, N R
R8
(VIl-b) (Ib-9)

Compounds of formula (Ia) or (Ib) can also be prepared by reacting an intermediate of
formula (VIII-a) or (VIII-b) wherein W, represents a suitable leaving group, such as for
5  example halo, e.g. chloro or bromo, with a suitable primary or secondary amine

HNR'R’ optionally in the presence of a suitable solvent, such as for example

acetonitrile.
1 7 R®
R RO (R OH R
NN
\\ S k|/\(<:HZ>ZWZ I\\ L e
| - R = NN\ R
N R2 R
(VIli-a) (12)
1 7 R®
(R TR OH " )p\ ij\ o
_ Xr
|\\ N k‘/\(CHZ)Q ’ | f (CHa)q
e
_ R3 Z N
'}l R® '{8
R8
(VIll-b) (Ib)

10 It is considered within the knowledge of the skilled man to explore the appropriate
temperatures, dilutions, and reaction times in order to optimize the above reactions in

order to obtain a desired compound.

The compounds of formula (Ia) or (Ib) may further be prepared by converting
15  compounds of formula (Ia) or (Ib) into each other according to art-known group

transformation reactions.



W -a) 25Reaction schene (9) conprises the step in which a suitable acetyl
derivative of R3 such as for exanple acetyl cycl ohexane, is reacted with

par af or mavOebysissmnd a suitable primary or secondary anipog/uebit4Rbs313
preferably in its salt form in the presgnce of a suitable acid, such as
for exanple hydrochloric acid and the |ike, and a suitable solvent such as
for exanple an al cohol, e.g. ethanol. 30 WO 20081068267PCT/EP2007/063313
-43- aryl-0-al kyl, aryI-aIkyI-C)aIkyI, Het - al kyl , Het-Oal kyl or

Het -al kyl -O-al kyl and lea is the sane as R3 but with 2 carbon atons less in
t he al kyl ain attached . to t nde of the nolecul e an rein g
opr esent s e aftipufdy @ty i Ba S AP hELF by ParvieEe i SPERRaTang dronse dan
be preparedbansﬁﬂbhmg;mmkhhenbﬁkbamnmgnmemnﬂmmmaEsmhmnnmbgejnuéhmene 10

0000 (a)(b) ]?7 %%g&)% R§Qidl7{7 0X1d§§on(r\é5ct9))n lﬁ%ﬁg&efﬁ@y%% d(ojam)}{' 9%%%@15%&1%8 step

(a) wherein a sui al denh reac one I resence
of a suit abﬂt@ﬂbag@ter@h@ﬁfoa@u Ia)@kélfbwvethgi@mppmpmt@m%n@reor ipprganigext step

(b), the prl%ilb';ﬁﬁe': @%g%éﬂ%% fn@rg%hf%ﬁ)ef&}ﬁdés%oﬁl%ﬁ% qgr é’i@aﬁﬁbl@ h?ﬂt‘o YerBkide,

secondary am ne presence. of 0), a sSuitable acid, such
as for exanpFel Mgt %%F@r%ﬂaahaemt%@amﬁ’@sm&éo AP0 S PREE R0l vent , such
as for exanmlr@x@@ apprphiele orand p@bXiddiohay tomprifeeetostaefis(sGeh asi,h’& product

bt d t t t abl
o alver | i s%? n%%?%ﬁ@ e%?ﬁCﬁ@ﬁ? J}%Q N e A
sol ventl0 such Zshlbwbemcaoqlimpeateic anl paroxadlkatood acids, g.g. perhaewsttic acid,

I nt ermedi at ne{, &%ﬁk&ggss%uf&@b@%ﬁ%&‘é% AL 4 RMTOLA O 4, AP Exdnhib, oW ng

reaction sc
water, lower alcohols, e.g. ethanol and the like, hydrocarbons, e.g. toluene, ketones,

¢.g. 2-butanone, halogenated hydrocarbons, ¢.g. dichloromethane, and mixtures of such
solvents.

15
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; galkylhalide or Het'carbonylhalide, ¢.g. methyliodide or

20  benzyliodide, in the presence of a suitable solvent, such as for example acetone wherein
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, each substituent independently selected from the
group of halo, C;ealkyl and aryl. Said quaternary amines are represented by the below

25  formula wherein R represents Csalkyl, Cisalkylcarbonyl, arylC, salkyl,
arylcarbonyl, Het'Csalkyl or Het'carbonyl and wherein A”represents a

pharmaceutically acceptable counterion, such as for example iodide.



OH (CH2) g1
(11) conprises the step of
wher ei n WRonregwsmsnt s a suitable | eaving group,
e.g. bronpb, with an appropriately substi

(M1-a) WD 20081068267PCT/ EP2007/ 063313 -44- Reaction schene

reacting an appropriately substituted quinoline
such as ptorerevanpsses hal o,
ut ed deoxybenzoin in the presence

of a suitable catalyst, such as for exanple palladiumdiacetate, a suitable

| i gand,

such as for exanple 5X-PHCS, a suitable base,
cesium carbonate, a suitable solvent, such as for exanple xyl ene, under

such as for exanple

N2

flow In a @yt st epR(b) R°t he progu@%mobtained in step (a) is reacted with
a suitable Gi rd gdeaggan e.g |€}Q:C}£(C}Q)q-wg-8r, such as for exanple

al | yl magnesi um
t et rahydr of ur am.
accordingly. Int
the follow ng reaction scheme (12):
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I nYa $@tﬂh5ﬁé sdtvent, such as for exanpl e

1 7 6 4
R)p R R + ’RR10
~NT
(CH2)q

\R5 A

Compounds of formula (Ia) or (Ib) wherein R° represents phenyl substituted with halo,
can be converted into a compound of formula (Ia) or (Ib) wherein R° represents phenyl
substituted with Het, by reaction with Het-B(OH), in the presence of a suitable catalyst,
such as for example Pd(PPhs)s, in the presence of a suitable base, such as for example
Na,COs3, and a suitable solvent, such as for example toluene or 1,2-dimethoxyethane

(DME) and an alcohol, for example methanol.

Compounds of formula (Ia-4) or (Ib-4) can be converted into a compound of formula
(1a) or (Ib) wherein R' represents alkylcarbonylamino-CH,-, by reaction with a suitable
alkylcarbonyl chloride, in the presence of a suitable base, such as for example
N,N-diethylethanamine, and a suitable solvent, such as for example methylene chloride.

Compounds of formula (Ia-4) or (Ib-4) can be converted into a compound of formula
(Ia) or (Ib) wherein R' represents —CH,-N(C_galkyl),, 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.

A compound of formula (Ia) wherein R* represents methoxy, can be converted into the
corresponding compound of fomula (Ib) wherein R® is hydrogen and R’ is oxo, by
hydrolysis in the presence of a suitable acid, such as for example hydrochloric acid, and

a suitable solvent, such as for example dioxane.

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

rmedi atgs of formula (VIII1-a) can be prepared according to
15Schene 12 (Rl )pR7 \WR6 + NR2 (V-a)



In reaction schene (12), an internediate of fornula (V-a) is reacted with
an internediate of fornmula (X), for its synthesis reference is nade to
schenes Gyonashe8267i N t he presence of nBuLi in a suitablpeTsphoentizisuch as
for exanple tetrahydrofuran, and a 20sukgabl e base, such as for exanple

di i sopropyl amne. Stirring may enhance the rate of the reaction. The
reacti on may conveniently be carried out at a tenperature rangi ng between
-20 and -70C. Internediates of fornula (VIII-b) can be prepared

accor di ngl Yehr@RatbptaphyrediiafueheOdvid o malt feattiofr l@rbd@d‘ts {hladc:9t if Atbrdhaplogpar ed
according to the rea&tl ow?hoce%g e eﬁcrl bed qﬁlﬁ for .internedi ates
(V-a) or ( \EBIHIORETLC Yogimy 5 1SQlAlerhirrd thelf peting; & ?Cé]élé%ﬁ iMventi on

wi t hout be|pugtldulmprqﬁratherchtmnatogﬁ@h’go@W&Z@hﬁﬁ%EEHZ(IQ%hﬁ@BSlS - 45-
EXPERI MENT.

stereoc hem'Ag(J:[1 ‘F‘ﬁ%ﬁ%@z 0{5[%1\8&{5?? ﬁ? %%Ogmﬂe% &flﬁﬁgia%fe%ahﬂ?m?&t% ngI grrltégP%tt es the
absol ut & steteneheyrbuparcréat Flgid @rioortagranhyd SEFer eogeni ¢ carbon at om( s)
therein or the confi guratl on at the doubl e bond was not 5experinentally
determ ned._In those cas t he stereochem cally isoneric formwhl ch was
first isol al RPtaringEeiesia eétaemt%meaﬁ&e@ﬁ*ecogwés fiet argeithesi ¢ hout furt her
reference t@)rﬁrhecﬁnpuadtllaete&fre@@;hmrepdre@@wotcgmg ﬁiédﬁﬂentl‘ckh‘ﬂﬁ\é%tlons aid "A" and

"B" isomeric forns unamb uo S char rso 1 ed
h the art DRSTHE SF o P Ao rHe s BERERETTE o i Shofied AT AL

consi delled toqlIdecani hdprnparbneadCQMgnbghe nfetholdedmﬂkcd ineWQi?@t)%/@mlft% recogni ze
the nost a )

confi gur at P@L&%S%@gﬁ?" @%658()7@%5@6 re mot>?'lt3 8)?2?%?% ?Otnrerelgsg em clg

i someric f oneepotateddigrain byireferehtt ures of enantiomers, they can be further
separated whereby the respective first fractions isolated are designated
"Al" respectively "Bl" t he eco 15r spectlv ly "B2", w thout
further ref@maf, létromf@ﬁ@e%e%af Mﬁﬁéﬁﬁ&) CEBAF PERRSHITEH? @However , sai d
"AT, M1A2" jar@médhte,of f(Bﬂ'l‘ula elair-r@rerD‘(mD amd an mtqmﬂ‘ediiamdfabrrmﬁa dvl)/élcé'qrdfhg\T' and
“Blt, " BZ"ene%@etfoci)lronerlll cr 10n n&ap lge unanbi guously characterized by a
person ski I‘[i0 e 57 uS§ ?1 gart known net hods such as, for exanple,
X-ray diffraction. 20 In some cases, Sbemed final conpound or an

i ntermedi ate, indicatreéd as a parti cuI ar di astercoi sonmer or enantioner, is
converted int anot hgr final corrpound/ol nternedi ate, the latter may i nheri t
the indication eqi soner (A Or@rl’sré or enantioner (A, A2, Bl, B2)
fromthefornel. atter y NRéllmat | for mde "/ PA"
means i sopropyllaniag, 2 THF" neahs Cetrahydr of h‘r*agﬁ and "DLPE" freans

di i sopropyl ether. RA. Preparation of the internedi ate conpounds 30
Exanple A | a. Preparation of intermpgiate 18a 0

(IX-a)
R7
Wy
0
6
|\\ N~ R . R3)l\,(CH2)q\N:R: = (D)
= R
N
Fles (V1)
(IX-b)

using #nBuLi in a mixture of a suitable base, such as for example diisopropyl amine, and

20  asuitable solvent, such as for example tetrahydrofuran, wherein all variables are
defined as in formula (Ia) or (Ib). Stirring may enhance the rate of the reaction. The
reaction may conveniently be carried out at a temperature ranging between —20 and
70 °C.

25  Intermediates of formula (III-a) or (III-b) can be prepared from an intermediate of



WO 20081068267PCT/ EP2007/ 063313 -46- A m xture of

4- (4-fl uorophenyl)-2-butanone (0.029 nol), formaldehyde (0.116 nol) and

N- net hyl mephasmsansmwe (0. 116 nol) in HC1 conc. (1.4 nl) ardratrb@nob33s8 nl)
was stirred and refluxed for 24 hours hen brought to room tenperature.
HC1 I N was added. The m xture was washea with diethyl ether, basified with
K2CO8 2M and 5extracted with diethyl ether. The organic | ayer was
separated, dried (MgS™), filtered and the sol vent was evaporated. The

resi due wasfopiilia (Hezg obYHQQ |b9 RELCEO ViRt YTERBIhy XY afardidk hr@ﬂqeq;aéseﬁ@ éfent :

CH2C12/ CHI OHI ractions re [o]o) ted and the
sol vent mssuggektisé?la%tdéu%aé o ?@%?hyv&?ﬂfﬁwﬁeﬁlhaﬁec 150 B9 0 b.
Pr epar ati onpenforined et lowdemperature, elgnt-80ited ate 1 (dia A) Internediate 2 (dia
nBuLi |.6Min hexane (0.0056 not) was added dropwi sc at -20C to a solution
of N (1 met hyl et hyl ) - 2- propanani ne (0.0564 not) in THF (10 m) under N2
flow TRe ninjarumedialgasf rmutaedVea or AOCDY ein LRPrefanet fsem anhetaragsidtedf t o - 70C.
A sol ution gfmf (ﬁté;ras?(ﬁb%fm&eéﬁo@mﬁ 1h%§%ke)n098fﬁ'@uh%d[a@ﬁﬂ§§§ 69- 3]
(i nternedi ate conpound 15 3" q 04/ 11436) (0.0Q0 t) in THFE (20 m)
was added. SP \eenFnSs&%%Sewagar@l? thréay plurgty I hcoragionis Asfasbly Redemipd dn of
i nt er nedi atlgwk8mpémfepargedrattording to Ala) (0.0072 nol) in THF (18 m)
was added. The mxture was stirred at -70C for 3 hours. H20 was added at
-30C. The m xture was extracted with Et OAc. The organic | ayer was
separ atlédd, latareddiftey 8OHrmufa (M-er mely baprepired sodovéing tovdis feNapiog ataetion 20The
resi due was Q%Limid by columm chromat ography over silica gel (cluent:
CH2C12. / CH3Y OH 98.5/1.5/0.1; 15-40pm), then over kronmasil (cluent:
CH2C12/ CH301- ENHACH 99/1/0.1; bum. Two fractions were collected and the
sol vent was evaporated Yi eId 0.2 g Rghemezet i on 1 and 0.13 g of fraction
2. Both fractionsRiere crystallized from DLPE. Tfg-precipitate was filtered
of f and dri ed. 0083&68267PCT%29%/ 0633113 - A Yi e(Ld 0.146 g of
intermediate 1 (5 f) Ymp. 148C)RANG-0.WV76_g of,i terrred ate 2 (3 %9 (mp.
157C). c. Preparat of internediate 14 and 15 R kate 14 (dia
A) Intermediate 15 (dia F1) nBuLi 1.6Min hexane (0.00T8 nol) was added
dropwi se at -20C to a sol ution of 5diisopropylamne (0.0018 nol) in THF (4
m) under N2 flowR¥he nixture was stirred (b)

\\ O R

R )p

P~ N/ (c-1)
0-C,_galkyl \ AN
O C1 6alkyl
o /

Va-1
(Va-1) ©2)

R’ R")
( )p p (c-3)
C(}f "
CEI\ (d)
S- C1 6a|ky| (C'4)
R, Y
(Va-2)
| X \/\Re
Az
N
N(R?2)(alkyl)
(Va-3)
R
| X \/\Re
S
N R2b
(Va-4)

wherein all variables are defined as in formula (Ia). Reaction scheme (2) comprises



at -20C for 20 mnutes, then cooled to -70C. A solution of

6- br ono- 2- net hoxy-3- (phenyl net hyl ) -qui noli ne [ 654655-69-3], described in
W2004/ 0M:8360samsiont er nedi ate 3 (of which the content i ecirmpesposaied
herein by reference) (0.0015 nol) in THre(5 nl) was added. The mi xture was
stirred at -70C for 90 m nutes. A solution 10of

1- phenyl - 5- (1- pi peridi nyl)-1-pentanone (0.0018 nol) in THF (5 m) was
added. The m xture was stirred at -70C for 90 m nutes. H20 was added. The
m xt ure wasstéxfa) acwBidhwhapplobAAely shbgiteldaniliae i PeicdVash Waspedpithich

saturated a s. NaCl, d |ed | ter an he sol vent was
evapor at ed. %?‘ﬁ;g‘}j SHele fr@ aééplYg/gé’hﬁwlplﬂpé)ﬂlyE‘g“lﬁ%‘?%hn chr omat ogr aphy over
krornasi| (#darebnzerSpRGlehyCehiOHNHGOH chlb8tdhLentproblopy) chidivde, fir the pramscener e

col l ected '{]§bl§"3g§’ R&c&%@%&;{ﬁ&%&t & o 1&'1'ng re&h?o%gn%at chlﬁxﬂts%%ﬁﬁg' ate 14

(10 % mp. econd” rac raction
was crystal mﬁtbmm elolaid @Ethylih@e pelelorige-t Bheroagtonfiiy eqrevanightly bieprded ed at

60C under vagup lragureQa&%nQb&@veéﬂ‘?o%ﬁ%ﬁi@fa%ré%n& Rorflk 18P eratja@eﬁq}l a WO
20081068267PCT/ EP2 a-1, Prep gr atl 0

i nt er medi at®X4step éh @t@%}nast%npmrs%%dd?vab@h POQY; clﬁsygﬁﬁ’mlsh 6 M
in hexane (id.tROFksdiiot pf W dﬁﬁkd fcdﬁﬁﬁﬁdeswlamme?mabpf&n@@dﬁ@hlf@nmoéd ®b903852

compound 190 W20 /01 436 (0.0028. er N2 flow.
e e ur @Pf PRIty ?O&Veawm%%cafﬂefgwff st
5di met hiyl f dlfemstmtdeo(xﬂemﬂ)dranmd: ind reflikFenifctatnte) Inasicaidded(cat), a MﬁcThe

m xture wa ngﬂog{) e\ghé%‘ﬁl qufcfr%&alﬁp QQ}E;] 6a§§%9;\%a‘4\@zﬁ ﬂqgﬁlgrodJ&ﬂlP?gt% cgﬁlg ueous

extracted wit ani ¢ W th sat

NaCl, dri edh¢jsordiatg ¢qm Oéﬁi@le@h@ S@Dl(b)e‘mth\&éj edllyldn &@uesevi:feoﬂa 1.45 g
of i nternedjahBle4olvdhtdsudh-as forl&hﬂl %H@C@f%faﬂi P TRSinRARAhRGLRGRY dishg to the

sane procedyre as i pt er medi ut starting fr,am co ound 191of
W02004/ 0114B%canglsg be C@."Q‘?e‘g négy atj ‘r‘i‘f“é?ﬁé ]Iée %H(Rdlléfoé)e 9Pk 2 preparation of
i nt er neldi at@,_qdlkylthlontagicaedi @heiod vich &=@()NH2)2 innthepreedhicab€ a Suitibde gplemared to

0 55 PSSV Shal Y TEATHELE, gt Sh LR R QTS RGHT:

ere
i nt er medi attbe ras@@ et adugatiBy base, such as for example KOH, (see step (c- 2)) followed by

reaction with C;salkyl-I in the presence of a suitable base, such as for example K,COs
and a suitable solvent, such as for example 2-propanone (see step (d)). The

20 intermediate obtained in step (b) can also be converted into an intermediate wherein R
is -N(R*)(alkyl) wherein R* is hydrogen or alkyl, by reaction with a suitable salt of
NH(R**)(alkyl) in the presence of a suitable base, such as for example potassium
carbonate, and a suitable solvent, such as for example acetonitrile (step (c-3)). The
intermediate obtained in step (b) can also be converted into an intermediate wherein R

25 s CiealkyloxyC salkyloxy optionally substituted with C\alkyloxy, said R* being
represented by R?, by reaction with CsalkyloxyC,syalkylOH optionally substituted
with Cjsalkyloxy, in the presence of NaH and a suitable solvent, such as for example
tetrahydrofuran (step (c-4)).

30  Intermediates of formula (V-a) wherein R* and R” represent hydrogen , said
intermediates being represented by formula (V-a-5), may be prepared according to the
following reaction scheme (3), wherein in a first step (a) a substituted indole-2,3-dione
is reacted with an optionally substituted 3-phenylpropionaldehyde in the presence of a
suitable base such as sodium hydroxide (Pfitzinger reaction), after which the carboxylic

35  acid compound is decarboxylated in a next step (b) at high temperature in the presence

of a suitable reaction-inert solvent such as diphenylether.



WD 20081068267PCT/ EP2007/ 063313 -49- a-3. Preparation of internediate 10,
11, 12 and 13 Intcrncdiatc 10 (dia A) Internediate 11 (dia B)

| nt er rediwbeodseg®l) I nternmediate 13 (A2) nBuLi (1 .6M ipaTePzen®s331dd. 1 m,
0.0225 nol ) was added dropwi se at -70C ygder nitrogen flow to a solution of
conpound 14 of W?2004/011436 (5.0g, 9.0 mmol) in THF (50 m ). The m xture
was stirred for 90 mnutes at -70C then ATAdi nethylformam de (5.5 nl, 0.072
nol) was added. The resulting m xture was stirred 5for 2 hours at -70C then
wat er was added. The m xture was extregig@d 3w th Et0Ac. The organic | ayer
was washed with water then brine, dried over MySO4, filtered and evaporated
till dryness. The residue was crystall | se gm di i sopropyl et her and

met hanol . Yirgld: 1.7 g of internediat@ p10 10I ntepedi ate 11 (dia B)
was prepared\ accoding to int medl ate aertl(g;;g f(r compound 15 (B)
of \WD2004/0 WX el ds dTate \s rMegi ate 12

(Al; 1R, 295) epar ed accordl ng to diate 10 but|| / rtijng from
corrpound 12 (Al; WR 2S) of W2004/011436 ). Yield: 3.8 g O er medi at e
1512. Intermediaté& 13 (A2; 1S,2R) was prepared according to( nler medi ate 10
but starting fromconpound 13 (A2; 1S,2R) of W?2004/011436 ). Yield: 2 g of

i nt er medi atI@telﬁtedlaté@oﬂﬂﬁﬁlltm@ﬂ?ﬁ&élﬁmﬁde%@ﬂa sB@ intERARIS bBThg
Preparati on of | nt

di a tion. of : .
6 br oro- 2- MEUORUEEY R NSRS G paTHa BaREas thedo e ingagisspBed as
i nter medi atwhcmcrﬁmund 3 in W2004/011436 (2.0 g, 6.1 mol ), norpholine
(0.644 M, 7.3 mmol ), tris(dibenzylideneacetone) palladium (0.28 g, 0.31
5mmol ), 2-(di-t-butyl phosphino) biphenyl (0.18 g, 0.61 mmol) and sodi um
ter-butoxide (0.82 g, 8.54 muol) in t&ﬁ@[&ﬁé_(ZO m) was stirred at 80C for
24 hours, t®En cqgl ed down to room t exfper akurt@ and pour g out jnto water.

The organic I\bvvas extract ed \(Vlth E\ was hed vmth terRand bri ne,
dried (MgSO4\ red, Q A eva‘pbréﬁed @ was
purified by hr offat g phy ove 4(n 2009,
Cycl ohexane/ Et OAc 80R220) Fractions were cdll ted and th N e

evaporated. Yield: 2.4 g of internediate 6 (yield: 78 % . Et)ikd a.
Preparation of internediate 7

Reaction scheme (3a) comprises step (a) in which an appropriate quinoline moiety is
reacted with Het-C(=0)-H using #»BuLi in a mixture of a suitable base, such as for
10 example 2,2,6,6-tetramethylpiperidine, and a suitable solvent, such as for example
tetrahydrofuran. Stirring may enhance the rate of the reaction. The reaction may
conveniently be carried out at a temperature ranging between —20 and —70 °C. In a
next step (b), the product obtained in step (a) is converted in aan intermediate of
formula (V-a-6) by reaction with a suitable acid, such as for example trifluoroacetic
15  acid, and triisopropylsilane, in the presence of a suitable solvent, such as for example

methylene chloride.

Intermediates of formula (V-b), in particular (V-b-1) or (V-b-2), can be prepared

according to the following reaction scheme (4).

20
Scheme 4
R"), (R RY,
ﬁ\/\@ () b{\/\@ (b) |\\ S
/ ~ - = :
N/kCI H/&o = ,Tj/&o

(V-b-1) (V-b-2)



Internediate 7 (dia A) nBuLi (1.6Min hexanes, 14.1 nl, 0.0225 nol) was
added dropwi se at -70C under 15nitrogen flow to a solution of conpound 14
of WD200440LaekABs163. 0 g, 9.0 nmmol) in THF (5 0 m ). The poir/reecs/ 068333 Stirred
for 2 hours at -70C then dry ice was addgd. The resulting m xture was
stirred | hour at -70C then water was added. The precipitate was filtered
of f, washed with water, CHLOH then CH3CH2OH and dried under vacuum Yield:
0.8 g of internediate 7 (17 % . 20A second fraction was obtained fromthe

filtrate. YR&lkton dchdn@ (9f cdngﬁr%%mgp ) 8n Which&h&uino M moiety is converted in
20081068267 CT/EPﬁ$07/ 06.331tm:r-5 |- b, Pregg atipn of internmediates 8 and 9
at ornod; al BCSUPAITRE TUES AR Yo ARt ER 151 b ARRASIRLSERENG | azi de ( DPPA
0.454 m, 2hybitoaiiwic)aciwhsinaddedsttp (), sBf silisdtuent is imtoeluoeibyateectihg(the epar ed

ot 1 -t anEnadis i ingep ol UL AR L APRMIPE el oy

80C for 52 hakilwdideen g2methylipdiddyn ghel yredcaeheinosuitablednsarisuchiasonersinpleavas

added. The gahHdr BenMATictildniRshiemNAWrRIcad s 3RGItDBBRRNALUORAbE jature
overnight. The m xture wasS poured into water and extracted wth Et0OAc. The

organi ¢ | ay8ialslEofigdned with water then brine, dried over MySO4, filtered
and evaporated till dryness. The residue (1.3 g) was purified by colum

S TS 09 i VS RS- LPhORITHR B B BB L e
evapor altled. raicel -«CHOCHN, sofd inferdretts htieg Bepr@nsAl .bygmlmé‘ditg?n)eceﬁl l(edib a B)

i - i i 8 (dia A, but
Star 1 moct rasPEPACRad Bne AR BASHAEN A e IOPL TE0 502 oot O 2 A P

15internediate 9 (52 % . Exanple A5 a. Preparation of internediate 16 and
17 Internediate 16 (Al) internedi ategdhémedi a A) WO
20081068267@6}3‘/ EP2007/ 063313 -52-

Ry R"),
NRTR @) ®)
U — CE\/\RG . CE\/\RS
N Cl
= N//kNH = N/gN
Sy -

o— (V-b-3)

15  Reaction scheme (5) comprises step (a) in which the intermediate is reacted with
NH;-CH,-CH(OCH3),. 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.

20  The intermediates of formula (VI) 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) may be prepared

according to the following reaction scheme (6):



under N2 atnosphere. The m xture was stirred for 1 hour at -70C and then a
sol ution of 3-bronobenzal dehyde (0.105 m, 0.90 mmol) in THF (0.5 m) was
added sl ombyoosideszereact i on m xture was stirred for 1 howcratr2007@63318nd t hen
diluted with water at - 40C. The organi gl ayer was extracted with ethyl
acetate, and washed with brine. 5 Next, the organic |ayer was dried
(MgSA), filtered and concentrated. The crude product (0.34 g) was purified
by chromat ography over silica gel (15-40Rm 30 g, CH2Cl12/ CH3OWNH4CH
97:3:0.1). Yield: 0.11 g of int er medi @demt@ 37% 1R, 2S). I nternedi ate 17
(dia A) was prepared accqrdi ng e samaoprocedure S |nt erredi ate 1016, but

starting frgm of 3804/ 01 yield:"0.11 m;’gLa( tgnmedi ate
17 (34 9. b Pr gH |interrre5ﬁ’at 1@@’ |nter di rth(/cﬂtf‘a

Accordi ngly, int er nedl ate 18 (dia B) was prepared according to t he \same
procedure as internediate 16, but starting from conmpound 36 0O ) R®
W2004/011436. Yield: 0.13 g of 15internediate 18 (36 %.

2008106826 7R@THiEPsdemed6 B IRprissgste(a) pp aiohdt | snpasficulsreanfaparopsietshounds

Exofrpmc))l ﬁdBé su%stltﬁfe@FA?;gaiﬁlng}B(f)faﬁtfégfégﬁh'%ﬂ?ﬂoﬁmat@lz%ﬂ%t&&ed ph F?ﬁf@g?teg C2“084}A\2N
u u i X u

1436 (di’a ek%ﬁ'r rearthas%arl Wllréﬁt%a“g}’ chipry % n?? F%Ormwpwlnyr tin
(0. 3.14dg, &Iﬁ(iﬁr;dﬂﬁﬂ@clﬂdﬁdbﬁi@}@ﬂ 20BRA, 3 ﬂle(lﬁe&hae ﬁf a ﬁuﬁ&ﬁ lEdWiDhéld igich as

N, 7\ 1- di et or eat in e m

o it es. 100t T ARAIER, e Shel S T B ZGhAnd RSyt AR AR sival

sol uti on of suls(F af m@tl%c\mbw)l orldx or aetbylkede dichlorige 0Abe agadtidn inge celveoiestly e shor t

pad of Cel 'r%\/gré&&ﬁfapft ere ﬁ e%/a ﬁet\%&hﬁ)@nﬁ [‘rﬁ)ef’éﬁ’l}r@ ind %ﬂx%ﬂn a@Rd vas

dried over orgtse ness. res ue (0.26
g) was idur i iagpxbstcr Gr)urﬁqarerrp NBpRyY 1&@89érce§|hy| regctige thq dtogeadiateCH2 C12:

100 {0 CRGRUGHBEHAMTHNAT:B0) &) sectheupurmdanatinons were col | ect ed and
t he sol vent was evaporat ed 018 of corrpound 8 (dia A, yield: 45

% np: 164 C).
The intermediates of formula (VI) may also be prepared according to the following
reaction Scheme (7) :
15

Scheme7
(b)

0
3 cl

—_— —» R /
\I/\(CHZ)q (CHa)q

l (©

0
(CH2)q
R3)J\/ < R
N7

\s

(o]
R3 " + Br\/(CHz){
H

Cl

v

Reaction scheme (7) comprises step (a) in which R*-C(=0)-H, for instance an
appropriately substituted arylcarboxaldehyde, more in particular an appropriately

20  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

25  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



Compound 9 was prepared according to the sanme procedure, but starting from
15conmpound 12 of WD 2004/011436 (ccS,13R [843663-66-1]). Yield: 0.060 g of
conmpound Wo(28i8/0688872S; yield: 45 9. Conmpound 10 was pprapasedemesor di ng
to the same procedure, but starting fropyconmpound 15 of WO 2004/011436 (dia
B, mixture of RRand SS). Yield: 0.055 g of 20conmpound 10 (dia B; yield: 31
% np: 185 C). WD 20081068267PCT/ EP2007/ 063313 -54- b. Preparation of
conpounds 13 and 14 Compound 13 (dia A) Conpound 14 (dia B) Conpound 13
was prepar eglase @ueH oot xdntifte RERASEEUE, And @kui€syIPBABUBh abBir il t he
appropri at g[ggi yn reagens. Yield: 45 (dia A np: 100 C) Conpound 14 was
prepared a ‘'ng to the procedure for conpound 10, but using the
appropriate al kyn reagens. Yield: 51(d| a B, nmp: 202 C). c Preparation of
conpounds 1, 0 ound 1 was
pr epar ed acco at%]e% mt atiéc])sgoeéfure r c";%gpuﬁggggdé%t%%{?%ﬁqﬁgg from
conpound 37foﬂowvmr2mwn®men%(8()dl aA. Yield: 25 (dia A, mp.: 184 O).
Compound 2 was prepared according to the procedure for corrpound 10, but
starti ng from conpound 36 of WO 2004/011436 (dia B). Yield: 23 % (dia B;
mp.: 187 C). WD 20081068267PCT/ EP20%Al8d313 -55- d. Pr eparation of
corrpounds 11 and 12a Cora:)oy/nd 11 (dia &)
b cr (0
RAJoH & R\U/N () R\U/\(CH;)q )J\/(CHZ)\Q R*

—>R3 P

W) RS

Reaction scheme (8) comprises step (a) in which for instance a suitable acid is reacted

10 with NH(CH3)(OCH3) in the presence of 1,1’-carbonyldiimidazole and a suitable
solvent, such as for example CH,Cl,. In a next step (b), the product obtained in step (a)
is reacted with a suitable Grignard reagens, e.g. 4-chlorobutyl magnesium bromide, in
the presence of a suitable solvent, such as for example tetrahydrofuran. In a next step
(c), an amino group (-NR4Rs) is introduced by reacting the intermediate obtained in

15  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) wherein q is 1, said intermediates being

20  represented by formula (VI-a), may be prepared according to the following reaction

scheme (9):
Scheme 9
@) O 0
4
R3J’I\ + HJJ\H + HNR*R? — R3JJ\/\N/\R5
R
(VI-a)

25  Reaction scheme (9) comprises the step in which a suitable acetyl derivative of R® such
as for example acetylcyclohexane, is reacted with paraformaldehyde and a suitable
primary or secondary amine HNR'R®, preferably in its salt form, in the presence of 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.

30
Intermediates of formula (VI) wherein R represents R** -CH,-CH,- (which is possible
for those intermediates of formula (VI) wherein R® represents alkyl, arylalkyl,



Compound 12 (dia B) Conpound 11 was prepared according to the procedure for
conpound 8. Yield: 65 % (dia A, (E); np: 190 C, ) Conpound 12 was prepared
accor di ngwoaodssngsprocedure for conmpound 10. Yield: 47 %ecadire2®7/068)3 np:
189 C). c.Pre aration of comounds 6 angd;7 Compound 6 (dia A) Conpound 7
(dia 1-1) A solution of internediate 1(0.2 g, 0.00036 nol),
tributykvinyptin (0.21 n, 0.000725 nol) and

di chl orobi s(tri phenyl phosphi ne) pal | adi um (0. 025 g, 0.000036 nol) in DWF (4

n) was stidried-dief a]x?l—ﬂkyllu(l)%fﬂqatH&Oa@(ylnH@t OlaﬂlE}Q\b@H%t ekOROWIkylERgR*EN extra
portion of tributykvin

hodi chi or ot 1% ﬁé&%ﬁﬁwﬁaﬁ S R incBE sy L 4ieshed ol ¢ added and

t he m xt ur ercvmamdst off the chodgrai carfdorhet€in ri ropreemntsat, s8idGiermedigesnbangwave (100

oo ut i on of CREVEBUE MRGARIE, (R HeaP P BRI B SRUEEthcdol 0 B
hour at 5roowhemepdbature, filtered over Celite and washed with water. The

organi c | ayer was separated, washed with brine, 15dried over MySO4,
filtered, and the solvent was evaporated. The residue was purified by

col urm chr omat ogr aphy over silica gelRcheneddt: CH2C12/ CH301- 1/ NHAOH, from
WO 20081068267RCT/ EP2007/ 063313 -56- 100/0/Gyto 97/3/0.3; Sunfir 5 Ji rr) 4
The pure frag Le tedbggck vVas @,39{@;

product was cryspal lized fromDI PE. Yield: 0.067 g ~ef conpound 6 (37 (V\' H{Pp:
135 C). 5 Accordingly conpound 7 was prepared according to the gaal

procedirs, B S, oML B 2 (PR S SSEN A (9,0
Conpound 34acttbina irrdhc Gosspoeerad a3mithlede dadd) such as féx axamipler @doim hydrexidedimd e 14

d . J ; i L (vinyl)ti 7 |
tha”Pacre( AbLooa 1. il eRdusfdonhitedh TP iRl SR EMY bl darea
under m cr owane SINB®C,in 86 presto@Wf, CHeOi axtuifrlelc weid, sisblas dordsampkend pour ed
out into anRONERHT R Md AP 119@ aﬁ& a(sﬂtg%l@’éd/l’)zent Estugﬁﬁs Y@%x@rﬁﬂl%%n%ﬁ%h&he

m xture was flltered over a short of celit trate was décanted
and the or ¢a&isthangleln afext %&ﬁ&&ﬁédthwpfqduﬁmkém%@rﬁtmﬁbm hyalfqg@aatsd/élﬂz) in

15  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 (VII-a) may be prepared according to the following reaction
scheme (11):
20 Scheme 11




15MgSH, filtered and evaporated till dryness. The residue was purified by
SEC (Pyridi ne colum, eluent: CQO2/ MeOH i sopropyl am ne: 80/20/0.5). The pure
fracti onswoen@/weisdrect ed and the sol vent was evapor at ed pCYinpbah7/063302 g of
compound 34 (dia A, H % . 20 Conpound 33,was prepared according to the
procedure for conpound 34, but starting from i nternedi ate 15 (prepared
according to Al .c). Yield: 0.045 g of conpound 35 (dia B) (25 %. WO
20081068267PCT/ EP2007/ 063313 -57- Exanple B2 a. Preparation of conpounds

32 and 33 Reacﬁaﬂp&féﬁﬂ (38) donfjrtis& theREPp A AchcBr bitlh r&)rlafee 1§ @htkitaed of
i nternedi ate. %Ip ar.ed accordin ggé and h d[ oxyI an ne
hydr ochl or | HEQIBEEH R q"{ SRR ol TeRi gpsw?m F GRS
t enper at ur ec.g.drorh8, Winhi s apprbpriately tsubsituwed dgpsybedtoouin thaip@samt ef a amchble
t ted w
dri ed over “%%83%5?@%% o e B RSB ELe RS a 3RO Sihw, RIS Torbthal 15
g) was puriXiltOby wrabnlm’@aifmsmhee@cfglr@@h\)plfo@ﬁémnscarb@rattfgélsu(t@ﬂ@mivent
CH2C12/ ml@d%k'ﬂ%r%%ﬁ{al@ x@yletn@ Me#ﬁ% fo%: 1L QERSH B, tﬁ@ﬁﬁodu%%ta%brdqn

fractions vvere collecte tge vent was evap orate Yield: 0.044 g of
conpound 33 shreagted Vyébe)sult Coigpydrieresps Cﬁzeﬁélr@féﬁacwar, fyck o the
same procecdisrfer cxiipl S hldflinagigesfuh®Broinfii€ ime diigdbie o 1{dat,8nal edfoaecanisleng to

A2.a-1). Yle d‘%ﬁ?}%{?ﬂ of conmpound 32 (dia B) 33 % b. Preparati on of
conpound 3t d 3 (dia B) 15Conpound 3 was prepared according to the

procedulle flotermodpes ndf@hulabiill-b) eant bengeparedradentdenghedi at e 3 (prepared
according to A2.a-2). Yield: 0.072 g of conmpound 3 (dia B) 43 % WO

20081068267PCT/ EP2007/ 063313 ) ‘ ‘
Intermediates of formula (VIII-a) can be prepared according to the following reaction

scheme (12):

15 Scheme 12
7
(R1 o R

0
\\ X R®
| _ //k + R3)J\(CH2)Q‘W (Vill-a)
2

2 —_—
N "R

(V-a) X)
In reaction scheme (12), an intermediate of formula (V-a) is reacted with an
intermediate of formula (X), for its synthesis reference is made to schemes 6, 7and 8, in
the presence of nBuLi in a suitable solvent, such as for example tetrahydrofuran, and a
20  suitable base, such as for example diisopropyl amine. Stirring may enhance the rate of

the reaction. The reaction may conveniently be carried out at a temperature ranging
between —20 and —70°C.

Intermediates of formula (VIII-b) can be prepared accordingly.
25
Intermediates of formula (IX-a) or (IX-b) can be prepared according to the reaction

procedures described above for intermediates (V-a) or (V-b).

The following examples illustrate the present invention without being limited thereto.
30



-58- c. Preparation of conpound 4 Compound 4 (dm B) Conpound 4 was
prepared according to the procedure for conpound 33, but starting from

i nt er rediwbeo®@/ispreepar ed according to A2.a-1) and met horyglrareene/ 063313
hydrochl oride. Yield: 0.082 g of conpoung 4 (dia B) 48 % d. Preparation of
com ounds 23 and 24 Compound 23 (dia A) Conpound 24 (dia B) 5A m xture
of internediate 10 (dia A) (prepared according to A2.a-3) (0.15 g, 0.297
nmmol ) and hydroxyl am nc hydrochloride (0.031 g, 0.446 mmol) in pyridine (2
m) was stirred at roomtenper aiBXPEERIVEENTADMPARPUr ed i nto water and
extracted vvith Et OAc. The organic |layer was washed with water then brine,
dried over filtered and aporat dtill dryness e residye (0.17
g) was puri® %Hn@ogpr&mpueeﬂ} %ﬁtﬁ‘éﬁ% pAteRERO FWCGBC@&gH(@GHPE the’ sum
el uent: mZ@ﬂéHnﬁE‘B(Qﬂpolﬁﬁ&'@ﬂdter&@dlﬂe@tﬁb alb@ol(ﬂd%@ké’dcﬁbih@&bﬂ:&iﬂgmﬁﬁh@f @ne5) The
pure fracti ons ver e ol

and th I t,. . Yield: 0.07
of corrpoundS g35° %elﬂ’)c 9% Qr?l gsg tﬂ?fem or {18 ﬁg%aﬁ%a%téﬁ%gﬁ)%%%%p‘%%goﬁ ed °
accor di g texpthacstahe dqsimmadctu rn thssemamoﬂndteiﬁ@ﬁe;mtwaﬂy ssbaretic figrnf wbirh

d « . f
compound 24 (a1 b0 R QHERRIG 2 0B B ERs OO Sy gy s Rl £ ©
Pr epar at i onfodhe e ét@l‘ﬁ!@ hegicalpgnfguratiocoHpyayad. 26! (47 anda)B” isomeric forms

can be unambiguously characterized by a person skilled in the art, using art-known

methods such as, for example, NMR. 1t is considered to be within the knowledge of the

10 skilled person to recognize the most appropriate method to determine the actual
stereochemical configuration.
In case “A” and “B” are mixtures of stereochemically isomeric forms, in particular
mixtures of enantiomers, they can be further separated whereby the respective first
fractions isolated are designated “A1” respectively “B1” and the second as “A2”

15  respectively “B2”, without further reference to the actual stereochemical configuration.
However, said “A1”, “A2” and “B1”, “B2” isomeric forms, in particular said “A1”,
“A2” and “B1”, “B2”enantiomeric forms, can be unambiguously characterized by a
person skilled in the art, using art-known methods such as, for example, X-ray
diffraction.

20
In some cases, when a final compound or an intermediate, indicated as a particular
diastercoisomer or enantiomer, is converted into another final compound/intermediate,
the latter may inherit the indication for diastereoisomer (A or B) or enantiomer (A1,
A2, B1, B2) from the former.

25
Hereinafter "DMF" means V,N-dimethylformamide, ‘“/PA” means isopropylamine,

“THF” means tetrahydrofuran and “DIPE” means diisopropyl ether.

A. Preparation of the intermediate compounds

30 Example Al

a. Preparation of intermediate 18a
O




Compound 25 (dia B) Conpound 26 was prepared according to the procedure for
conpound 23, but starting frominternediate 10 (prepared according to

A2. a-3) awo 0®bdas2ey! ani ne hydrochl oride. Yield: 0.083 grofi/eposiosssas 26 (di a
A) (39% mp.=1 700 . 5 Conmpound 25 waggprepared according to the
procedure for conpound 23, but starting ?r ominternedi ate 11 (prepared
according to A2.a-3) and net hoxyl am ne hydrochloride. Yield: 0.115 g of
conmpound 25 (dia B) (54 % mp =228C). Exanple B3 a. Preparation of

C%WEOU?-d(SSNFAQﬁIQtu@@olQ‘%; uadoRA 0(020and), ERRNEN de (ﬂs @oc B) 30 -
NnbuLl | e Un er
o to o i PR nt fefanit o)) émoweigﬁ%eﬁfq T g Htndt 48 AR 0T

The m xt ur estined asd irefruadd &ir 2420Grd, dren20oughntd @em tamgetahen HO?d)[lNd/vz&t -70C. A
ol ution of e r nmol n

SRt " oA LEAELE O PLIRELES ASRY SNl L)

sol uti o ofexacted Mdihrdsethyll @iﬁdrna)he orgsinenlgyer wasrseprariohelricd (842S§4), 3ileragnol ) in

THE (7 nl) M@%h@%@&t%a@‘é‘v%oré‘f@@ ﬂ&ekﬁ'&ﬁe was t%ﬂ'iécf l%ﬁc&lﬁmn ERenfa@Sgrapyour s,
hydrol yzed at -30C w ice e tract Et OAc. The or gani c

| ayer was s®fsapilicage! (EWP%C&QEFWHMH %é/éﬁ) L éézﬁ%ﬁ@ Q&w%%&tl%s

evapor at ed. wdleonasédarl thd s8vent Wil Sviporatbd edlidly 1cOL bitht&hicaned gy @phy over
silica gel V\%? i 02 15-40um eluent: CH2C12/ CH3OH NHAOH: 2099/1/0.1). The pure
fractions e collected and the solvent was evaporated. Products WO
20081061%267PCT/ EP2007/ 063313 -60- were crystallized fromnethanol to afford
0.087 g of conpound 36 (6 % mp.=190C) (dia A) and 0.088 g of conpound 5

(6 % mp. ‘ﬂ-‘i@%ara(tﬂh%f@tem}i’edlﬁé@par ation of conpound 30 Conpound 30 (dia
B) Conpoun S prepakgd according to the procedure for conpound 5, but
starting 5 frominter @ 6 (prepared according to A3) and

3- (di net hyl am no) - 1- ( 1-~\p2 y1) - i
conpound 5. Yield: 0.087|ga®f conpdund 30 (dia B) (5 % mp.=210C). Exanple
B4 Prepar abixgprof 6w d 153

3

Intermediate 1 (dia A)
Intermediate 2 (dia B)

nBuLi 1.6M in hexane (0.0056 mol) was added dropwise at —20°C to a solution of N-
(1-methylethyl)-2-propanamine (0.0564 mol) in THF (10 ml) under N, flow. The

mixture was stirred at —20°C for 20 minutes, then cooled to —70°C. A solution of 6-

bromo-2-methoxy-3-(phenylmethyl)-quinoline [654655-69-3] (intermediate compound
15 3 0of WO 2004/011436) (0.0051 mol) in THF (20 ml) was added. The mixture was
stirred at —=70°C for 90 minutes. A solution of intermediate 18a (prepared according
to Al.a) (0.0072 mol) in THF (18 ml) was added. The mixture was stirred at —70°C
for 3 hours. H,O was added at —30°C. The mixture was extracted with EtOAc. The
organic layer was separated, dried (MgSO,), filtered and the solvent was evaporated.
20  The residue was purified by column chromatography over silica gel (eluent:
CH,Cl,/CH;OH/NH4OH 98.5/1.5/0.1; 15-40um), then over kromasil (eluent:
CH,Cl,/CH;0OH/NH4OH 99/1/0.1; 10um). Two fractions were collected and the
solvent was evaporated. Yield: 0.2 g of fraction 1 and 0.13 g of fraction 2. Both
fractions were crystallized from DIPE. The precipitate was filtered off and dried.



Compound 15 (dia A) Conpound 16 (dia B) 10 Tetrabutyl ammoni um brom de ( TBAB
IMin THF, 1.45 m, 1.45 mmol) was added dropw se at OC to a solution of

i nt er mediwbeod/ispreepar ed according to A4.b) (0.46 g, 0. P2TmPedoy/06331FHF (5
me. The m xture was stirred for 2 hours,at roon1tenperature t hen poured
into NaHCO3 10% aqueous and extracted mnth Et OAc. The organic | ayer was
washed with water then brine, dried over MgSO4, filtered and evaporated
till 15dryness. The residue (0.45 g) was purified by colum chromatography
over silicayel: 0(196nf dffigtePAidliate WenDs) (2 GUR/CHRAMIMN K Qb iddrdiediate 2 (The
pure fract|%S% we §7 IIected and the sol vent was evaporated. Yield: 0.014
g of compou E % = 205C). WD 20081068267PCT/ EP2007/ 063313 -6 |

- Compound 16 was prepared according to the sane procedure as conpound 15,
but starting [ epared according to Ad.b). Yield: 0.037
g of conpo ' 99~ X 5 Preparation of conpound 17 18 19 and
20 Cbnpound 17 (dla eonpound 20 (dia B) Conpound 18 (enantioner Al)

Compound 19 (cnanti oner f intermediate 13 (prepared
according to A2. a- 3) (en GZEELB.QG mmol) in NI-E/1VIeOH (7N, 40
> e AN 8 hours then Pd/C (10%dry, 2.0 @)

m) was stirl
was added. The pensi on was pl aced under 4 bars of H2 and
ture was filtered on a short pad of celite and

stirred for 24 h®
the 10sol vents were evaﬁgr- till dryness. The residue (2.0 g) was
purified by colum chromatogfaphy over silica gel (Si0215-40um el uent:
CH2C12/ CFLOMNHAOH:  93Bterh@iak )4 (dikld@ pure fractions were coll ected and the
sol vent was evapor at &tprmediag[lgdiad®) 40 g of conpound 19 (A2; 1S,2R, 20 %9 . 15

Conpound 17,8diia ¢V iNVBSxaRE eP80 BImBH Gk At diBp M!;@ a§afmc%§ aGORPEHRA 19, but
L et T o AN oo O
accordi ng tf -0beC §aMe rmmfeeduérecaﬁedctermotmdAZSam&onwts 15b:@b 12-mgthbk pHh
intermediate, L1 (orepal ed aceoifs8%ol A fedocdin wbsheiofr438 o9 ©f
intermediate 3 (of which the content is incorporated herein by reference) (0.0015 mol)
in THF (5 ml) was added. The mixture was stirred at —70°C for 90 minutes. A solution
10 of I-phenyl-5-(1-piperidinyl)-1-pentanone (0.0018 mol) in THF (5 ml) was added. The
mixture was stirred at —70°C for 90 minutes. H,O was added. The mixture was
extracted with EtOAc. The organic layer was washed with saturated aqueous NaCl,
dried (MgSOQ.,), filtered and the solvent was evaporated. The residue (0.9 g) was
purified by column chromatography over kromasil (eluent: CH,Cl,/CH;OH/NH4OH
15 97/3/0.1; 10um). Two fractions were collected and the solvent was evaporated. Yield:
0.085 g of intermediate 14 (10 %; m.p. 129°C) and 0.133 g of a second fraction (15
%). This fraction was crystallized from DIPE. The precipitate was filtered off and
dried at 60°C under vacuo. Yield: 0.05 g of intermediate 15 (6 %; m.p. 166°C).



conmpound 20 (20 % m p.=184C). Compound 18 (Al; 1R S2) was prepared
according to the sane procedure as conpound 19, but starting from

i nt er rediwbeodsdegprepar ed according to A2.a-3). 25 Yi el ¢cTEPZ®D 7063313
conpound 18 (19 % . WD 20081068267PCT/ 5?2007/ 063313 -62- Exanple B6
Preparation of conmpound 29 Conpound 29 (dia A) A mxture of internediate
10 (prepared according to A3.a-3) (dia A (0.0002 nol) and net hyl pi perazi ne
(0.0007 nmol) in CH3CN (3 m), THF (3 m) and AcOH (0.15 m) was stirred at
room t enpergidiite por 2 hours. BH3CN (pol yner support) (0.0003 nol), then
5CH3CN (0.0003 nol) were added. The mi xture was stirred at roomtenperature
for 48 hours]. hepdaretbrosftinterhedidd2@ and extracted with Et OAc. The organic

| ayer was washed with setyrated aqueous NaCl, dried (MgSO™4), filtered and

t he sol vent was evapor . The residue was purified by colum
chronatogra@hy over Si gel (cluent: CH2C12/CH301-11NHAOH 98/2/0.2 to
92/ 8/ 0.8, 5 g Hpacti ons re collected 10and the sol vent was
evaporated. Y eompoun29 (12 % . Exanple P c aration of
comound 21 aid 21 (dia A) Conpound 22 (dia B) Sodium

cyanobor ohydri dé (N 058 ¢ 9 mol ) was added to a solution of conmpound 17
(prepared accordi ng twCB5) 15 g, 0.30 nmmol), fornal dehyde 30 % in water
(0.24 15m, 3.0 nmol) and 3 c acid (0.15 m) in acetonitrile (3 nl). The
i i i room tenperature for 48 hours, and poured
out into wat entermbhiete Ordpani ¢ | ayer was extracted with AcCEt and washed with
brine, dried loweediNgS@hB)filtered and evaporated till dryness. The residue

Stim o ver Rl OR (kAU RO ABRaRRGNR 30 B Bl S
6/ 0.6). The2330P&5% sauanousad et & QUIMEH L &30 erP281eoly b1 THR(1{vad) wndahde at ed
Yi el d: 0.07gw ofrh@ﬁmwas%ln{eéat Yo°C 01 20081 A6HAGIREHNER2007/ 063313 - 63-

mpound. 22 .(di.a a i.ng.to sane praocedure far conmpound
21 but st dfEieHg PR e o0 (T i e pA LT dr g BUED)
Yield: 0. OG\Basgstmfed(aoHWﬂhﬁir 220040 . was added. The mixture was extracted with
EtOAc. The organic layer was washed with saturated aqueous NaCl, dried (MgSOy),

filtered and the solvent was evaporated. Yield: 1.45 g of intermediate 4 (dia A). .

10  Intermediate S was prepared according to the same procedure as intermediate 4, but
starting from compound 191of W02004/011436. Yield: 0.92 g of intermediate 5
(dia B).

a-2. Preparation of intermediate 3

Intermediate 3 (dia B)

Intermediate 3 was prepared to the same procedure as intermediate 4, but starting
15  from compound 66 of WO 2004/011436. The residue was crystallized from DIPE.
Yield: 0.60 g of intermediate 3 (69 %, dia B).



5 Exanple B8 Preparation of conpound 27 Conpound 27 (dia 1-1) A

sol ution of conpound 20 (prepared according to B5) (80 ng, 0.158 nmol),
acetyl chivoroemetf7011 ml, 0.158 nmmol) and tri et hyl am nect@pre®4/06d313 0. 174
mmol) in CH2C12 10(5 m) was stirred ap4?pon1tenperature for 24 hours. The
m xture was poured into water and extracted with CH2Cl2. The organic | ayer
was washed with water, dried over MgSO4, filtered and evaporated til
dryness. The residue (0.14 g) was purified by colum chromatography over
silica gel {Sumbpdrei®uenineliiedibte IGHPCY2/:6H3Q1- ENHAOH: 98/ 2/0.2 to

CH2C12/ C1- 110H NH4AOH: [0.6). The pure fractions were collected and

15t he sol vent was evap pd. Yield: 0.084 g of conmpound 27 (97 % mp. =
203C). Exanple a. Prepa on of gpnpound 28 Conpound 28 (dia A) A

sol ution of fntermediate|7 (Prepar €d according to Ad4.a) (0.15 g, 0.288
nmol ), di met hyha j€ Ty d oCh T X@;.047 g, 0.576 nol),

hydr oxybenzot r al e {0.047) g, 200. 346 nol ),

1- ( 3-di net hyl anthoprNopyQ) 3- et car bodi i m de hydrochl oride (0.066 g, 0.346
mol ), triethylam ne (0ci8 576 mol) in THE (2 m) and CH2C12 (2 m)
was stirred at roomtenperature”for 18 hours, and then poured out into

wat er. The organi c MEm2GA8K068267PCT/ EP2007/ 063313 - 64- | ayer was
extracted wi th CH2CRerapdasvegtieth with water, dried over MgSO4, filtered and
evaporated till dryrdeggedigFhe (Adsi due (0.15 g) was purified by col um
chromat ogr aphy over &PPPEe P2 Kromasi| 5pm el uent: CH2C12/ CH3OH NHAOH:
99/1/0.1). AMEipUBR frlasbianss. Waile0.0213 @6t echsanded RiepHikwento Gamder

evaporated. .Yield:; 50.01 of . conpound 2 4 9 P tion of
Coapotod S mitogs oy e ﬁm?%ﬂ i SRARA Y4 52 WShoo11336 5 TR G Hindah) O
THF (50 ml). The mixture was stirred for 90 minutes at —70°C then N, N-
dimethylformamide (5.5 ml, 0.072 mol) was added. The resulting mixture was stirred
5  for 2 hours at —70°C then water was added. The mixture was extracted with EtOAc.

The organic layer was washed with water then brine, dried over MgSO,, filtered and

evaporated till dryness. The residue was crystallised from diisopropylether and
methanol. Yield: 1.7 g of intermediate 10 (38 %).

10 Intermediate 11 (dia B) was prepared according to intermediate 10 but starting from
compound 15 (B) of W02004/011436 ). Yield: 1.0 g of intermediate 11 (22%).

Intermediate 12 (Al; 1R,2S) was prepared according to intermediate 10 but starting
from compound 12 (A1; 1R,2S) of W0O2004/011436 ). Yield: 3.8 g of intermediate
15 12

Intermediate 13 (A2; 1S,2R) was prepared according to intermediate 10 but starting
from compound 13 (A2; 1S,2R) of W0O2004/011436 ). Yield: 2 g of intermediate 13.



Compound 31 was prepared according to the procedure for conpound 28, but
starting frominternediate 7 (prepared according to A4.a) and

1- met hyl pvpenaszieesss Yi el d: 0. 039 g of conpound 31 (di a ACTEP063313
mp.-195C). 10 Exanple Bl 0 a. Prepargbl on of conpound 37 Conpound 37
(dia A) nBuLi 1.6 Min hexane (1.4 n 018 nol) was added to a sol ution
of 6-brono-a-|[2-

(di met hyl am no) et hy1] - 2- met hoxy- a- 1- napht hal enyl phenyl - 3- qui nol i neet hanol (d
ia 15 A nmMEtda@e aB RS and SR, conpound 14 of WD 2004/011436) (0.5 g, 0.009
mol) in THF (16 mol ), cool ed at -70C under N2 at nosphere. The m xture was
stirred forPrszmoﬁhtefrﬁe&iateeﬁnd t hen a sol ution of

N- net hyl - N- net hoxybenzami d Q.3 g, 0.0018 nol) in THF (2.5 n) was added
drop wi se. The reaction m % was stirred at -70C for 3 hours, and then
di luted V\jtm i c | ayer was dried (MgSH4), filtered 20 and
concentrated| T crude prod ct was purifi ed by SFC chiral chromat ogr aphy

( Chi r al PakA . :

conmpound 37 (13 %
conpound 38 and 39 Conﬁour@l 38 (Al) ) Conpound 39 (di a A) Manganese oxi de
(0.11 g) was added portion gwi,se to a solution of internediate 16 (prepared

T xture vasksoRibal Gt gﬁ%& Sy e mste e Bisos S8R mg' ot ut + on
was filteredtsavied aseﬁteﬂrmdleaadommhﬂcﬁ wW@2019M0?1LIZ436‘(E|@ d, blltmab®, was -

et o Al S b R a7 ST o
was prepar emjmatl*)c%‘r(dhrtﬁ@ltls']@h@ ingp btpédlwléo B, Qé&nmm@di a@sodium tertlartexNidgy from

i nter medi at 8&7%, (8%%69%?&&8&‘{2@&1} Qas“ém?&d at X0& fbr 20-HA3R, theRfcodld CO”DOU”d
39 (dia A Preparati on of mpound 40 Cl~ Conpound 40 (dia. B)

Conpound 4 qroégtorfpe@a?l@aera%%%rm IPﬂjlf?doOLtth%to P e diie 818881 lémﬁatrg@e but
S]E arting f:j@i}ll'(l) EE(DAE esbhad Qzltﬂa&va(t@faﬁﬂ®h€5:lg c&&ggl\/ﬁg g)lg) tfﬂtle{&t'ﬂ hl%d tlh_é’lsiellvént \Gasl3d9
Oor conmpoun .. om . abl es 0 [ ounas
o Forpol iRy éﬁ%vﬁi&@ SasPoad Bt e GRubhy Syitsiish s EA%P
pr ocedulles 4(m, Zﬂﬁg)CycloheEme/EtOAtrﬂibEO)ofFramitmpmwmtsqollnfetled and)thecbhvest wer e
obt ai ned ng@‘a]ﬁgﬂt 'Y%l h@h 5lq)efq rmggﬁ%pg Eld“%@ a heated plate with

a

| i near tenper re gradien I'ng p nter and a

Example A4

a. Preparation of intermediate 7

Intermediate 7 (dia A)
nBuLi (1.6M in hexanes, 14.1 ml, 0.0225 mol) was added dropwise at —70°C under
15  nitrogen flow to a solution of compound 14 of W02004/011436 (5.0 g, 9.0 mmol) in
THF (5 0 ml). The mixture was stirred for 2 hours at —70°C then dry ice was added.
The resulting mixture was stirred 1hour at —70°C then water was added. The
precipitate was filtered off, washed with water, CH;OH then CH3CH,OH and dried
under vacuum. Yield: 0.8 g of intermediate 7 (17 %).
20 A second fraction was obtained from the filtrate. Yield: 1.3 g of intermediate 7 (28
%).



tenperature scale in degrees Celsius. W) 20081068267PCT/ EP2007/ 063313 - 66-
Tabl e 1: PCT/ EP20071063313 Stereochem stry and nelting points 2 dia B;
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b. Preparation of intermediates 8 and 9

Intermediate 8 (dia A)
Intermediate 9 (dia B)

Diphenylphosphorylazide (DPPA, 0.454 ml, 2.11 mmol) was added to a solution of
intermediate 7 (prepared according to A4.a) (1.1 g, 2.11 mmol) and triecthylamine

(0.297 ml, 2.11 mmol) in toluene (20 ml) under nitrogen flow. The mixture was stirred
5  at 80°C for 2 hours then 2-(trimethylsilyl)ethanol (0.61 ml, 4.2 mmol) was added. The

solution was stirred 5 hours at 80°C then at room temperature overnight. The mixture
was poured into water and extracted with EtOAc. The organic layer was washed with
water then brine, dried over MgSOQy, filtered and evaporated till dryness. The residue
(1.3 g) was purified by column chromatography over silica gel (Si0, 15-40um, cluent:

10  CH,ClL/CH;OH/NH4OH: 98/2/0.1). The pure fractions were collected and the solvent
was evaporated. Yield: 0.46 g of intermediate 8 (34 %).

Intermediate 9 (dia B) was prepared according the same procedure as intermediate 8
(dia A), but starting from compound 15 of WO 2004/011436. Yield: 0.70 g of
15 intermediate 9 (52 %).

Example A5

a. Preparation of intermediate 16 and 17

Intermediate 16 (A1)
Intermediate 17 (dia A)

nBuLi 1.6 M in hexane (0.563 ml, 0.90 mmol) was added drop wise to a solution of
20  compound 12 of W02004/011436 (0.25 g, 0.45 mmol) in THF (3 ml) cooled at —70°C
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under N, atmosphere. The mixture was stirred for 1 hour at —70°C and then a solution
of 3-bromobenzaldehyde (0.105 ml, 0.90 mmol) in THF (0.5 ml) was added slowly.
The reaction mixture was stirred for 1 hour at —70°C, and then diluted with water at —
40°C. The organic layer was extracted with ethyl acetate, and washed with brine.

5 Next, the organic layer was dried (MgSO,), filtered and concentrated. The crude
product (0.34 g) was purified by chromatography over silica gel (15-40um, 30 g,
CH,Cl,/CH;0OH/NH4OH 97:3:0.1). Yield: 0.11 g of intermediate 16 (37%; 1R,2S).

Intermediate 17 (dia A) was prepared according the same procedure as intermediate
10 16, but starting from compound 14 of W02004/011436) Yield: 0.11 g of intermediate
17 (34 %).

b. Preparation of intermediate 18

Intermediate 18 (dia B)

Accordingly, intermediate 18 (dia B) was prepared according to the same procedure as
intermediate 16, but starting from compound 36 of W02004/011436. Yield: 0.13 g of
15 intermediate 18 (36 %).
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B. Preparation of the final compounds

Example B1
a. Preparation of compounds &, 9 and 10

Compound 8 (dia A)
Compound 9 (A1)
Compound 10 (dia B)

A mixture of compound 14 of WO 2004/011436 (dia A, mixture of RS and SR;) (0.1 g,
0.18 mmol), tributylvinyltin (0.114 g, 0.36 mmol) and PdCL,(PPhs), (0.013 g, 0.018
5  mmol) in N,N-dimethylformamide (3 ml) was heated in the microwave (80 °C, 10

minutes, 100 W). The mixture was cooled down, poured into an aqueous solution of KF
(10 % w/w), extracted with EtOAc and filtered over a short pad of Celite. The organic
layer was washed with water then brine and was dried over MgSOQ,, filtered and
evaporated till dryness. The residue (0.26 g) was purified by column chromatography

10 over silica gel (eluent: CH,Cl,: 100 to CH,CL,/CH3;OH/NH4OH; 98/2/0.2). The pure
fractions were collected and the solvent was evaporated. Yield: 0.018 g of compound 8
(dia A; yield: 45 %, mp: 164 °C).

Compound 9 was prepared according to the same procedure, but starting from
15  compound 12 of WO 2004/011436 (aS,BR; [843663-66-1]). Yield: 0.060 g of
compound 9 (Al; 1R,2S; yield: 45 %).

Compound 10 was prepared according to the same procedure, but starting from
compound 15 of WO 2004/011436 (dia B, mixture of RR and SS). Yield: 0.055 g of
20  compound 10 (dia B; yield: 31 %, mp: 185 °C).



aaa H--H--H--H--H--H--H--H--H--H22222244444daA170C
dia B; 203 Cdia Adia Adia B, 210C dia A, 195C dia B; 218 Cdia A, 180 C
di a B di awéd 200s088267abl e 2: 5Tabl e 3: WD 20081068267 PECTEB200/065368313
-70- C. Analytical nethods A LCMS Th§4pass of sonme conpounds was
recorded with LCVS (liquid chromatography mass spectronetry). The nethods

used are descri bed bel ow. GCeneral procedure A

b. Preparation of compounds 13 and 14

Compound 13 (dia A)
Compound 14 (dia B)

Compound 13 was prepared according to the procedure for compound 8, but using the
appropriate alkyn reagens. Yield: 45 % (dia A; mp: 100 °C)

Compound 14 was prepared according to the procedure for compound 10, but using
the appropriate alkyn reagens. Yield: 51 % (dia B; mp: 202 °C).

¢. Preparation of compounds 1 and 2
Cl

Compound 1 (dia A)
Compound 2 (dia B)

Compound 1 was prepared according to the procedure for compound 8, but starting

from compound 37 of WO 2004/011436 (dia A). Yield: 25 % (dia A; m.p.: 184 °C).

Compound 2 was prepared according to the procedure for compound 10, but starting

from compound 36 of WO 2004/011436 (dia B). Yield: 23 % (dia B; m.p.: 187 °C).
10



The HPLC neasurenent was perfornmed using an Alliance HT 2795 (Waters)
system conprising a quaternary punp with degasser, an autosanpler, a
di ode- ar rwp 20e¥meicor 5(DAD) and a col um as specified i rcrh@20empBesi ve
met hods bel ow, the colum is hold at a_%gpperature of 30C. Flow fromthe
colum was split to a M5 spectroneter. e MS detector was configured with
an el ectrospray ionization source. The capillary needl e voltage was 3 kV
and the source tenperature was mai ntained at 100 C on the LCT (Tine of
FI i ght ZspgaprEpAramssoSfdadousdEetieindfmom Waters - for nmethods 1, 2, 3 and
104), and 3.15 kV at 110 C the ZQTM (sinple guadr upol e ZsprayTM nass
spectroneter from Waters nmethods 5, 6 and 7). Nitrogen was used as
the nebulizer gas. Data acqu¥sition 2?8 performed with a Waters-M cronass
MassLynx- Cpenlynx data systwn1oﬁbnen procedure B 15 The LC neasurenent
e erdgr mance Liquid Chromat ogr aphy)
a binary punp with degasser, an
DAD) and a colum as specified in the
respective nethods belomm4fh L is hold at a tenperature of 40C. Fl ow
fromthe colum was brought to4 MS detector. The M5 detector was
configured with an 20el ectrospray ionization source. The capillary needle
vol tage was 3 kV and t Kemmoutdddit Ahperature was naintained at 130 C on the
Quattro (triple quadrupereevrhisddisBect roneter from Waters). Nitrogen was
used as thecp@aByhhd &1 v&@%r Qﬁéfdaacé’&ﬁlhhlg% Ttﬂe%om%repl%‘f EQhpRA. Yield: 65 %
Wat er s- M cromass _MassL ggen ynx data system
20081068261&@??55@0@?/ - Method I: In addltlon to genera
(pg o;:edur e4AConEipuemeﬂ Wﬁb@@afdﬂlaecdbaﬁlg(t@th’e} Iﬁ?-cdgufneu ibflc@;nj%@ﬁals)i. Ytifg:?ﬁ Cﬁl um
tm th.,aflowrate o : m n. ree nobil e phases
(nobi l e pha@a},&]d qﬁgE@ Q%P ﬁénnlun1acetate; nobi | e phase B: 5100 %
acetonitrile; nobile phase C 0.2 %formc acid + 99.8 % ultra-pure Water)

wer e enploy dition from30 %A, 40 %B and 30 % C
(hold fo fgﬂﬁ daliCloft QLo i) m nutes, 100 % B for 5 m nutes and
reeqU|I|brated Wth initj conditions for 3 m nutes. An injection vol une
of 5 Rl was used. Cone v ge was 20 V for positive ionization node. Mass
spectra were acquired by anni ng tnﬁn110100 to 900 in 0.8 seconds using an
i nterscan del ay_of _0.08 segoi od 2 In addition to general
i i pt P ’SCHﬁrrled out on a XterraMs C18 col um

j owrate of 1.0 mM/mn. Two nobile 15 phases
(nobi | e phase A: 100 % 7 M ammpni um acetate; nobile phase B: 100 %
acetonitrile; were enpldfed tgs/run a gradient condition from85 %A, 15 %B
(hold for 3 mnutes) to 20 %0 %Bin5 mnutes, hold at 20 % A and 80
% B for 6 mnutes and reequil ibrFated with initial conditions for 3 mnutes.

aut osanpl er, a di ode<arxay oe

An injection volune of 20 R used. Cone voltage was 20 V for positive
ioni zati on node. Mass spectra were 20acquired by scanning from 100 to 900
in 0.8 seconds using an interscan delay of 0.08 seconds. Method 3: In

A) :
i?g::;?n t o general E@Eﬁ?@ﬁ%ﬂgB)Reversed phase HPLC was carried out on a

A solution of intermediate 1 (0.2 g, 0.00036 mol), tributyl(vinyl)tin (0.21 ml,
0.000725 mol) and dichlorobis(triphenylphosphine)palladium (0.025 g, 0.000036 mol)
in DMF (4 ml) was stirred for 10 minutes at 80°C in a microwave (100 W). Then an
extra portion of tributyl(vinyl)tin (1 equivalent) and

10 dichlorobis(triphenylphosphine)palladium (0.05 equivalent) were added and the
mixture was stirred again for 10 minutes at 80°C in the microwave (100 W). Then the
mixture was cooled to room temperature, poured out into a solution of KF 10 %, and
diluted in EtOAc. The mixture was stirred for 1 hour at room temperature, filtered over
Celite and washed with water. The organic layer was separated, washed with brine,

15  dried over MgSQ,, filtered, and the solvent was evaporated. The residue was purified
by column chromatography over silica gel (eluent: CH,Cl,/CH;OH/NH4OH; from



25 M5 C18 colum (5 Rna, 4.6 x 150 mm with a flowrate of 1.0 mM/mn. Two
nobi | e phases (nobile phase A: 100 % 7 nM amoni um acet ate; nobil e phase B:
100 % acewonvésiickmy were enployed to run a gradi ent coneCriEppod7ResRES % A,
15 % B (hold for 3 minutes) to 20 %A, 8f %B in 5 mnutes, hold at 20 % A
and 80 % B for 6 mnutes and reeqwllbrated with initial conditions for 3
m nutes. An injection volunme of 20 RI 30 was used. Cone voltage was 20 V
for positive ionization node and 20 V for negative ionization node. Mss

spectra wer Roawoté 9BY/08, SSEARIYS ) fTHé ul@ﬂaétfbn@%ré IRcRBd 286 aRdBIvesi Ng an

| ersoan delay ol Ru0Rse tﬁé’ﬁﬂfﬂigﬁt Nl %ﬁ ORISRV e < 2

carried outcommpaundr®©Basic] mElBcwumm (5 1.tm 4.6 x 150 nm with a flow
rate of 1.0 nmUm n. Three nobil e phases (nobile phase A. 100 % 7 nM amoni um
acetate; nobile phase B: 5100 % acetonitrile; nobile phase C. 0.2 %formc
acid + 99. sAogandingly-commeundTewys mepascdrmsbusijegitorthe same progeduel. &t staiingi t i on
from 30 % Avoinfleicatite 3fhrilphe N REOdiRE td ATHIUS RIS CorhBul B0y nifhnut s,
100% B for m nutes and reequilibratedwth initial conditi ons for
m nutes. An! 6njcéct| on volume of 5 RI was used. Cone voltage was 20 V for
positive and negative ionization node. Mass spectra were acquired by
10scanni ng i econds using an interscan delay of 0.08
seconds. ot ~ogeneral procedure A: Reversed phase HPLC
was carried out on a Sunf' C18 coI um (3.5 1.tm 4.6 x 100 m) wth an
initial flowrate of 0.8 mon. Two 15 bi |l e phases (nobile phase A: 35 %
6. 5mM anmoni um acetate + 3( I%acetonltr!l | e |+ 35 %formc acid (2 m/1);
nobi | e phase B~ 1S 2 e | oyed to run a gradient
condi tion fikbm 1 1 minute) to 100% B in 4 mnutes, hold at
100 % B at a flo Y n for 4 mnutes and reequilibrated wth
An injection volune of 10 RI was used.

initial conditions for 3{}%1 3

Cone vol tage was 20 20 or positive and negative ionization node. Mass
spectra were acquismedulagsseaoni ng from 100 to 1000 in 0.4 seconds using an
i nterscan del ay ofofhodhdséciwils. Met hod 6: I n addition to general procedure

26 x 100 i SEinfe R e Sl ALk JCB e HR A AT LT oces
(mobi | elOphat$1but9d(VBﬁl)@/6160 Smwnalr)mmﬁiz@i’élt’sht(@()% BnoH mcéenitrile + 35 %

form o act dibuiHiblhim k] b RhaReR 0GRl be) 196hg Iypl oyed to

run a gradient dition froml m nut 0%Bin 4
m nut es, hoPEEe %@%@@dawnan@ p@\weii atlfem@r anlaqzle%S/WwOfl@f KE (ruves- and

reequili br aE@jxo/wagwadded tanca{heaﬁl&aﬂ@lwtas ansrell @k erd sﬁHoE’tLﬁaﬁ%f céﬁtel The et vol ume
of 10 R was ¢ go%%thgve i 0 atl on aggd(g ﬁg us ggﬁmvg fou(g di fferent
cone vol tag‘@%s‘f ol @r&%n.lc VB A Ve et d il BUSSSShini ng fr om
100 t o 15000MigRORQ. fﬂt%f&bﬁlddﬁfapm‘amg tidlndrymdser $baresdat sys plirificdlbys SEGNdS.

(Pyridine column, eluent: CO,/MeOH/isopropylamine: 80/20/0.5). The pure fractions

were collected and the solvent was evaporated. Yield: 0.02 g of compound 34 (dia A;

11 %).

20  Compound 35 was prepared according to the procedure for compound 34, but
starting from intermediate 15 (prepared according to Al.c). Yield: 0.045 g of
compound 35 (dia B) (25 %).



WD 20081068267PCT/ EP2007/ 063313 -73- Method 7: In addition to general
procedure A: Reversed phase HPLC was carried out on a Sunfire C18 col umm
(3.5 |.tmvo4co@/xskB0 N with an intial flow rate of 0. @cwiepPrémine3Be® nobil e
phases (nobile phase A: 25 % 7mM am‘mnlg acetate + 50 % acetonitrile +25 %
5formic acid (2nml/1); nobile phase B: 1 % acetonitrile) were enployed to
run a gradient condition from100 %A (hold for 1 mnute) to 100 %B in 4
m nutes, hold at 100 %B at a flowrate of 1.2 m/mn for 4 m nutes and
reequili braE pBh initial conditions for 3 minutes). An injection volune
of 10 pi _ used. ne vol tage 20 V for positive and negative

i oni zati on WRELLSP wet-e—acqui red by scanning 10from 100 to 1000
in 0.4 seconds u5|ng an i ntgrsyan delay of 0.3 seconds. Method 8: In
addition to general proced B: Reversed phase UPLC was carried out on a
Waters Acquity bri dged et hyl |h8xane/5| I 'rcﬁ“ hybrid (BEH) C18 colum (1.7
pm 2.1 x 18000_s1] S 5 of N4 nEm n. Two nobil e phases

(rmobi | e phase DNi um acet atcé{3 nobi | e phase B: 100 %
acetonitrile) werese 3. teZTtn a gradient condition from80 % A and 20
% B (hold for 0.5 mnutes) tlo A and 90 %B in 3.5 mnutes, hold for 2
m nutes and reequil i brat ed i t ial conditions for 2 mnutes. An
injection volune of 2 pl was useég one voltages were 20, 30, 45, 60 V

20f or positive ionization node. Mass spectra were acquired by scanning from
100 to 1000 in 0. Zsgeeadsadshng an interscan delay of 0.1 seconds. Wen a
conpound i s a m xtaspowad 31 @amers whi ch give different peaks in the LCVB

hod i f th he LCVB
table. 25 Tabp il bFinife s dBrabustdRe B 8 PeR S0 g Bl e ' 1 o
base), and h}@ltr@mlarmne thydreclflRtide {0n5hinmeteis)pyGdme .(Riml) wahMBirnetdtoobniM n Rt

(mm 16 48tzrnperature for 18 hours. The mixture was poured out into water and extracted with

5  EtOAc. The organic layer was separated, washed with brine, dried over MgSOy,
filtered and the solvent was evaporated. The residue (0.4 g) was purified by column
chromatography over silica gel (eluent: CH,Cl,/CH;OH/NH4OH 96/4/0.4 to 88/12/1.2;
kromasil Si 5Sum). The pure fractions were collected and the solvent was evaporated.
Yield: 0.044 g of compound 33 (21 %, m.p.180°C).

10
Compound 32 was prepared according to the same procedure, but starting from
intermediate 5 (prepared according to A2.a-1). Yield: 0.1 g of compound 32 (dia B)
33 %.

b. Preparation of compound 3

H;C
Compound 3 (dia B)
15 Compound 3 was prepared according to the procedure for compound 33, but starting

from intermediate 3 (prepared according to A2.a-2). Yield: 0.072 g of compound 3
(dia B) 43 %.
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¢. Preparation of compound 4

H;C
Compound 4 (dia B)
Compound 4 was prepared according to the procedure for compound 33, but starting

from intermediate 3 (prepared according to A2.a-1) and methoxylamine
hydrochloride. Yield: 0.082 g of compound 4 (dia B) 48 %.

d. Preparation of compounds 23 and 24

Compound 23 (dia A)
Compound 24 (dia B)

5 A mixture of intermediate 10 (dia A) (prepared according to A2.a-3)

(0.15 g, 0.297 mmol) and hydroxylamine hydrochloride (0.031 g, 0.446 mmol) in
pyridine (2 ml) was stirred at room temperature overnight, poured into water and
extracted with EtOAc. The organic layer was washed with water then brine, dried over
MgSQ,, filtered and evaporated till dryness. The residue (0.17 g) was purified by

10 column chromatography over silica gel (Sunfire Sum, eluent: CH,Cl,/CH;OH/NH4OH:
99/1/0.1 to CH,Cl,/CH3OH/NH4OH: 94/6/0.5). The pure fractions were collected and
the solvent was evaporated. Yield: 0.07 g of compound 23 (46 %, m.p.=187°C).

Compound 24 (dia B) was prepared according to the same procedure as compound
15 23, but starting from intermediate 11 (dia B) (prepared according to A2.a-3). Yield:
0.064 g of compound 24 (41 %, m.p. 167°C).
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e. Preparation of compounds 25 and 26

en,
Compound 26 (dia A)
Compound 25 (dia B)
Compound 26 was prepared according to the procedure for compound 23, but
starting from intermediate 10 (prepared according to A2.a-3) and methoxylamine
hydrochloride. Yield: 0.083 g of compound 26 (dia A) (39 %; m.p.=170°C).

5  Compound 25 was prepared according to the procedure for compound 23, but
starting from intermediate 11 (prepared according to A2.a-3) and methoxylamine
hydrochloride. Yield: 0.115 g of compound 25 (dia B) (54 %; m.p.=228°C).

Example B3
a. Preparation of compounds 5 and 36

n
Compound 36 (dia A)
Compound 5 (dia B)

10 x#BuLi 1.6M in hexane (2.24 ml, 3.60 mmol) was added slowly at —20°C under N, flow
to a solution of diisopropylamine (0.503 ml, 3.60 mmol) in THF (8 ml). The mixture
was stirred at —20°C for 20 minutes, and then cooled at —70°C. A solution of
intermediate 6 (prepared according to A3) (1.0 g, 3.0 mmol) in THF (10 ml) was
added slowly. The mixture was stirred at —70°C for 1h30. A solution of 3-

15  (dimethylamino)-1-phenyl-1-propanone (0.64 g, 3.6 mmol) in THF (7 ml) was added
slowly. The mixture was stirred at —70°C for 3 hours, hydrolyzed at —30°C with ice
water, and extracted with EtOAc. The organic layer was separated, dried over MgSOy,
filtered, and the solvent was evaporated. The residue (1.5 g) was purified by column
chromatography over silica gel (SiO; 15-40um, eluent: CH,CL,/CH;OH/NH4OH:

20 99/1/0.1). The pure fractions were collected and the solvent was evaporated. Products
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were crystallized from methanol to afford 0.087 g of compound 36 (6 %, m.p.=190°C)
(dia A) and 0.088 g of compound 5 (6 %, m.p.=140°C) (dia B).

b. Preparation of compound 30

Compound 30 (dia B)
Compound 30 was prepared according to the procedure for compound 5, but starting
5  from intermediate 6 (prepared according to A3) and 3-(dimethylamino)-1-(1-
naphthalenyl)-1-propanone as in procedure of compound 5. Yield: 0.087 g of
compound 30 (dia B) (5 %; m.p.=210°C).

Example B4
Preparation of compound 15 and 16

Compound 15 (dia A)
Compound 16 (dia B)

10 Tetrabutylammonium bromide (TBAB 1M in THF, 1.45 ml, 1.45 mmol) was added
dropwise at 0°C to a solution of intermediate 8 (prepared according to A4.b) (0.46 g,

0.72 mmol) in THF (5 ml). The mixture was stirred for 2 hours at room temperature
then poured into NaHCOs 10% aqueous and extracted with EtOAc. The organic layer
was washed with water then brine, dried over MgSQ,, filtered and evaporated till

15  dryness. The residue (0.45 g) was purified by column chromatography over silica gel
(Sunfire Sum, eluent: CH,Cl,/CH3OH/NH4OH: 98/2/0.2). The pure fractions were
collected and the solvent was evaporated. Yield: 0.014 g of compound 15 (4 %, m.p.
=205°C).
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Compound 16 was prepared according to the same procedure as compound 15, but
starting from intermediate 9 (prepared according to A4.b). Yield: 0.037 g of
compound 16 (7 %).

5  Example B5
Preparation of compound 17, 18. 19 and 20

Compound 17 (dia A)
Compound 20 (dia B)
Compound 18 (enantiomer Al)
Compound 19 (enantiomer A2)

A solution of intermediate 13 (prepared according to A2.a-3) (enantio A2, 2.0 g, 3.96
mmol) in NH3/MeOH (7N, 40 ml) was stirred at room temperature for 18 hours then
Pd/C (10% dry, 2.0 g) was added. The resulting suspension was placed under 4 bars of
H; and stirred for 24 hours. The mixture was filtered on a short pad of celite and the

10 solvents were evaporated till dryness. The residue (2.0 g) was purified by column
chromatography over silica gel (SiO; 15-40um, eluent: CH,ClL,/CH3;OH/NH4OH:
93/7/0.5). The pure fractions were collected and the solvent was evaporated. Yield:
0.40 g of compound 19 (A2; 1S,2R; 20 %).

15 Compound 17 (dia A) was prepared according to the same as compound 19, but
starting from intermediate 10 (prepared according to A2.a-3). Yield: 0.083 g of
compound 17 (8 %, m.p.=180°C).

Compound 20 (dia B) was prepared according to the same procedure as compound
20 19, but starting from intermediate 11 (prepared according to A2.a-3). Yield: 0.06 g of
compound 20 (20 %, m.p.=184°C).

Compound 18 (A1; 1R,S2) was prepared according to the same procedure as
compound 19, but starting from intermediate 12 (prepared according to A2.a-3).
25  Yield: 0.73 g of compound 18 (19 %).
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Example B6
Preparation of compound 29

Compound 29 (dia A)
A mixture of intermediate 10 (prepared according to A3.a-3) (dia A) (0.0002 mol) and
methylpiperazine (0.0007 mol) in CH3;CN (3 ml), THF (3 ml) and AcOH (0.15 ml) was
stirred at room temperature for 2 hours. BH3CN (polymer support) (0.0003 mol), then
5  CH;CN (0.0003 mol) were added. The mixture was stirred at room temperature for 48
hours, poured out into H,O 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 silica gel (eluent:
CH,Cl,/CH;OH/NH4OH 98/2/0.2 to 92/8/0.8; Sum). The pure fractions were collected
10  and the solvent was evaporated. Yield: 0.021 g of compound 29 (12 %).

Example B7
Preparation of compound 21 and 22

HiCs

Compound 21 (dia A)
Compound 22 (dia B)

Sodium cyanoborohydride (0.056 g, 8.9 mmol) was added to a solution of compound
17 (prepared according to B5) (0.15 g, 0.30 mmol), formaldehyde 30 % in water (0.24

15  ml, 3.0 mmol) and acetic acid (0.15 ml) in acetonitrile (3 ml). The reaction mixture
was stirred at room temperature for 48 hours, and poured out into water. The organic
layer was extracted with AcOEt and washed with brine, dried over MgSQOy, filtered and
evaporated till dryness. The residue (0.18 g) was purified by column chromatography
over silica gel (Sunfire Sum, eluent: CH,Cl,/CH;OH/NH4OH: 98/2/0.2 to

20  CH,Cl/CH;OH/NH4OH: 94/6/0.6). The pure fractions were collected and the solvent
was evaporated. Yield: 0.07 g of compound 21 (44 %).
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Compound 22 (dia B) was prepared according to same procedure for compound 21,
but starting from compound 20 (dia B) (prepared according to B5) . Yield: 0.063 g of
compound 22 (40 %).

Example B8
Preparation of compound 27

Compound 27 (dia B)

A solution of compound 20 (prepared according to B5) (80 mg, 0.158 mmol), acetyl

chloride (0.011 ml, 0.158 mmol) and triethylamine (0.024 ml, 0.174 mmol) in CH,Cl,
10 (5 ml) was stirred at room temperature for 24 hours. The mixture was poured into

water and extracted with CH,Cl,. The organic layer was washed with water, dried over

MgSQ,, filtered and evaporated till dryness. The residue (0.14 g) was purified by

column chromatography over silica gel (Sunfire Sum, eluent: CH,CL,/CH;OH/NH4OH:

98/2/0.2 to CH,Cl,/CH;OH/NH4OH: 94/6/0.6). The pure fractions were collected and
15  the solvent was evaporated. Yield: 0.084 g of compound 27 (97 %, m.p.= 203°C).

Example B9
a. Preparation of compound 28

Compound 28 (dia A)
A solution of intermediate 7 (prepared according to A4.a) (0.15 g, 0.288 mol),
dimethylamine hydrochloride (0.047 g, 0.576 mol), hydroxybenzotriazole (0.047 g,
20 0.346 mol), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (0.066 g,
0.346 mol), tricthylamine (0.081 ml, 0.576 mol) in THF (2 ml) and CH,Cl, (2 ml) was

stirred at room temperature for 18 hours, and then poured out into water. The organic
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l'al 1) 20 conggitwatdxaacts®@ e MH I, and wadhed with water, dried over MgSOs, filtered
and evaporated till dryness. The residue (0.15 g) was purified by column
chromatography over silica gel (Kromasil 5um, eluent: CH,ClL,/CH;OH/NH4OH:
99/1/0.1). The pure fractions were collected and the solvent was evaporated. Yield:
5 0.010 g of compound 28 (64 %).

b. Preparation of compound 31

Compound 31 (dia A)
Compound 31 was prepared according to the procedure for compound 28, but

starting from intermediate 7 (prepared according to A4.a) and 1-methylpiperazine.

Yield: 0.039 g of compound 31 (dia A) (39 %; m.p.=195°C).
10

Example B10
a. Preparation of compound 37

Compound 37 (dia A)
nBuLi 1.6 M in hexane (1.4 ml, 0.018 mol) was added to a solution of 6-bromo-¢t-[2-
(dimethylamino)ethyl]-2-methoxy-a-1-naphthalenyl-f-phenyl-3-quinolineethanol (dia
15 A, mixture of RS and SR; compound 14 of WO 2004/011436) (0.5 g, 0.009 mol) in
THF (10 mol), cooled at —70°C under N, atmosphere. The mixture was stirred for 2
hours at —70°C, and then a solution of N-methyl-N-methoxybenzamide (0.3 g, 0.0018

mol) in THF (2.5 ml) was added drop wise. The reaction mixture was stirred at —70°C

for 3 hours, and then diluted with water. The organic layer was dried (MgSO,), filtered

20  and concentrated. The crude product was purified by SFC chiral chromatography
(ChiralPakADH Sum, eluent: CO,/MeOH 10/iPA: 92/8/0.5). Yield: 63 mg of
compound 37 (13 %).
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10 compound 39 (dia A) (34 %).

¢. Preparation of compound 40

Compound 40 (dia B)
Compound 40 was prepared according to the procedure for compound 38, but
starting from intermediate 18 (prepared according to A5.b). Yield: 0.13 g of

compound 40 (dia B) (36 %; m.p.=185°C).
15

Tables 1 to 3 list compounds of formula (Ia) which were prepared according to one of

the above procedures (Ex. No.).

For a number of compounds, melting points were obtained with a Kofler hot bench,
20  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:
Comp. | Ex. nr. R' R’ R | Stereochemistry and
nr. o melting points
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5  Table 3:
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nr. melting points
AAAAAAAA 34 BLf)  dieA
35 BLE] daB



I 48.7 1.7 0.0 24 8.2 1.6 2.3 23 6.5 0.3 7.3 0.3 18.44 8.24 8.24

WO 2008/068267 PCT/EP2007/063313
-70-

C. Analytical methods
A.LCMS

The mass of some compounds was recorded with LCMS (liquid chromatography mass

spectrometry). The methods used are described below.

General procedure A

The HPLC measurement was performed using an Alliance HT 2795 (Waters) system
comprising a quaternary pump with degasser, an autosampler, a diode-array detector
5 (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 methods 1, 2, 3 and

10 4),and 3.15kV at 110 °C on the ZQ™ (simple quadrupole Zspray™ mass spectrometer
from Waters - for methods 5, 6 and 7). Nitrogen was used as the nebulizer gas. Data

acquisition was performed with a Waters-Micromass MassLynx-Openlynx data system.

General procedure B

15  The LC measurement was performed using a UPLC (Ultra Performance Liquid
Chromatography) Acquity (Waters) system comprising a binary 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 40°C. Flow from the
column was brought to a MS detector. The MS detector was configured with an

20  clectrospray ionization source. The capillary needle voltage was 3 kV and the source
temperature was maintained at 130 °C on the Quattro (triple quadrupole mass
spectrometer from Waters). Nitrogen was used as the nebulizer gas. Data acquisition

was performed with a Waters-Micromass MassLynx-Openlynx data system.
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Method 1:
In addition to general procedure A: Reversed phase HPLC was carried out on a
Kromasil C18 column (5 um, 4.6 x 150 mm) with a flow rate of 1.0 ml/min. Three
mobile phases (mobile phase A: 100 % 7 mM ammonium acetate; mobile phase B:

5 100 % acetonitrile; mobile phase C: 0.2 % formic acid + 99.8 % ultra-pure Water) were
employed to run a gradient condition from 30 % A , 40 % B and 30 % C (hold for
1 minute) to 100 % B in 4 minutes, 100 % B for 5 minutes and reequilibrated with
initial conditions for 3 minutes. An injection volume of 5 pl was used. Cone voltage
was 20 V for positive ionization mode. Mass spectra were acquired by scanning from

10 100 to 900 in 0.8 seconds using an interscan delay of 0.08 seconds.

Method 2 :
In addition to general procedure A: Reversed phase HPLC was carried out on a Xterra-
MS C18 column (5 pum, 4.6 x 150 mm) with a flow rate of 1.0 ml/min. Two mobile

15  phases (mobile phase A: 100 % 7 mM ammonium acetate; mobile phase B: 100 %
acetonitrile; were employed to run a gradient condition from 85 % A, 15 % B (hold for
3 minutes) to 20 % A, 80 % B in 5 minutes, hold at 20 % A and 80 % B for 6 minutes
and reequilibrated with initial conditions for 3 minutes. An injection volume of 20 pl
was used. Cone voltage was 20 V for positive ionization mode. Mass spectra were

20 acquired by scanning from 100 to 900 in 0.8 seconds using an interscan delay of 0.08

seconds.

Method 3 :
In addition to general procedure A: Reversed phase HPLC was carried out on a Xterra-
25  MS CI18 column (5 um, 4.6 x 150 mm) with a flow rate of 1.0 ml/min. Two mobile
phases (mobile phase A: 100 % 7 mM ammonium acetate; mobile phase B: 100 %
acetonitrile; were employed to run a gradient condition from 85 % A , 15 % B (hold for
3 minutes) to 20 % A, 80 % B in 5 minutes, hold at 20 % A and 80 % B for 6 minutes
and reequilibrated with initial conditions for 3 minutes. An injection volume of 20 pl
30  was used. Cone voltage was 20 V for positive ionization mode and 20 V for negative
ionization mode. Mass spectra were acquired by scanning from 100 to 900 in 0.8

seconds using an interscan delay of 0.08 seconds.
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Method 4 :
In addition to general procedure A: Reversed phase HPLC was carried out on a
Kromasil C18 column (5 um, 4.6 x 150 mm) with a flow rate of 1.0 ml/min. Three
mobile phases (mobile phase A: 100 % 7 mM ammonium acetate; mobile phase B:

5 100 % acetonitrile; mobile phase C: 0.2 % formic acid + 99.8 % ultra-pure Water) were
employed to run a gradient condition from 30 % A , 40 % B and 30 % C (hold for
1 minute) to 100 % B in 4 minutes, 100% B for 5 minutes and reequilibrated with
initial conditions for 3 minutes. An injection volume of 5 pl was used. Cone voltage
was 20 V for positive and negative ionization mode. Mass spectra were acquired by

10 scanning from 100 to 900 in 0.8 seconds using an interscan delay of 0.08 seconds.

Method 5 :
In addition to general procedure A: 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
15 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
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 6 :
In addition to general procedure A: Reversed phase HPLC was carried out on a Sunfire
25  CI18 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
30  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 7 :
In addition to general procedure A: Reversed phase HPLC was carried out on a Sunfire
C18 column (3.5 um, 4.6 x 100 mm) with an intial flow rate of 0.8 ml/min. Two mobile
phases (mobile phase A: 25 % 7mM ammonium acetate + 50 % acetonitrile +25 %

5  formic acid (2ml/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

10 from 100 to 1000 in 0.4 seconds using an interscan delay of 0.3 seconds.

Method 8 :
In addition to general procedure B: Reversed phase UPLC was carried out on a Waters
Acquity bridged ethylsiloxane/silica hybrid (BEH) C18 column (1.7 um, 2.1 x

15 100 mm) with a flow rate of 0.4 ml/min. Two mobile phases (mobile phase A: 100 %
7 mM ammonium acetate; mobile phase B: 100 % acetonitrile) were employed to run a
gradient condition from 80 % A and 20 % B (hold for 0.5 minutes) to 10% A and 90 %
B in 3.5 minutes, hold for 2 minutes and reequilibrated with initial conditions for 2
minutes. An injection volume of 2 ul was used. Cone voltages were 20, 30, 45, 60 V

20  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.

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.

25
Table 4 : LCMS: (MH"), protonated molecular ion (of the free base), and retention time

(R, in minutes)

Comp.No. Il;lgll\l/f)% (MH") R, (min)
1 6 487 4.98
2 6 487 4.87
3 5 498 4.21
4 5 512 4.83
5 6 512 4.25
6 6 499 4.93
7 6 499 4.92
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Comp.No. Il;lgll\l/f)% (MH") R, (min)
8 1 503 6.90
9 5 503 4.98
10 5 503 4.82
11 6 517 5.23
12 6 517 5.05
13 6 515 5.10
14 6 515 4.95
15 1 492 4.50
16 4 492 3.65
17 2 506 9.34
18 3 506 8.64
19 2 506 8.40
20 2 506 8.14
21 2 534 9.53
22 2 534 9.36
23 1 520 5.00
24 1 520 4.28
25 1 534 5.51
26 1 534 6.23
27 2 548 9.27
28 1 548 4.70
29 2 589 8.97
30 5 562 4.53
31 3 603 9.18
32 3 548 8.94
33 3 548 9.20
34 5 521 5.00
35 5 521 4.92
36 6 512 4.02
37 7 581 3.47
38 5 659 5.20
39 7 659 4.35
40 5 643 5.27
41 8 531 4.20
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LCMS + .
Comp.No. method (MH") R; (min)
42 8 531 4.29

B. Optical Rotation

The optical rotation was measured using a polarimeter. [ot]p> indicates the optical

rotation measured with light at the wavelength of the D-line of sodium (589 nm) at a
temperature of 20°C. The cell pathlength is 1 dm. Behind the actual value the
concentration and solvent of the solution which was used to measure the optical

rotation are mentioned.

Table 5 : Optical rotation data

Comp. [o]p?® concentration solvent
Nr.
9 -221.34° C=0.328 w/v % DMF
38 -206.95° C=0.518 w/v % DMF

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 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 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.
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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 1Co ((Lg/ml) which

5  defines the 90 % inhibitory concentration for bacterial growth. See Table 6.

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

10 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.,

15  Hopkinton, MA). Pipette tips were changed after every 3 dilutions to minimize
pipetting errors with high hydrophobic compounds. Untreated control samples with
(column 1) and without (column 12) inoculum were included in each microtiter plate.
Approximately 250 CFU per well of bacteria inoculum, in a volume of 100 ul in 2.8x
Mueller-Hinton broth medium, was added to the rows A to H, except column 12. The

20  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

25  uland 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

30  according to standard methods and expressed as ICqo (pLg/ml) which defines the 90 %

inhibitory concentration for bacterial growth. See Table 6.

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

non-mycobacterial strains

35  Preparation of bacterial suspensions for susceptibility testing:
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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: I1Cyy 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
(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 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 24 hours under a normal atmosphere (incubator with open air valve and continuous
ventilation). At the end of incubation, one day after inoculation, the bacterial growth
was quantitated fluorometrically. Therefore resazurin (0.6 mg/ml) was added in a
volume of 20 pl to all wells 3 hours after inoculation, and the plates were re-incubated
overnight. A change in colour from blue to pink indicated the growth of bacteria.

The fluorescence was read in a computer-controlled fluorometer (Cytofluor
Biosearch) at an excitation wavelength of 530 nm and an emission wavelength of 590
nm. The % growth inhibition achieved by the compounds was calculated according to
standard methods. The ICq (expressed in ug/ml) was defined as the 90 % inhibitory

concentration for bacterial growth. The results are shown in Table 6.
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Agar dilution method.
MICyy 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.

5  *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

10 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.
ICyg as determined in microtitre plate assay). Wells receiving no antibacterial agent

15  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

20  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
potential carryover effect of the drugs is removed by serial dilutions and counting the
colonies at highest dilution used for plating.
* Zurenko,G.E. et al. In vitro activitics of U-100592 and U-100766, novel

25  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
30  (ATCC29213) stock in 100 ml Mueller Hinton flasks and incubate in a shaker-
incubator for 24 hrs at 37 °C (300 rpm). Measure OD4s 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 ul 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
35  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
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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

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

5  Table 6 : ICq values (pg/ml).

Comp.|STA 1|SPN 1 MTB 1| MSM 1 |[EFA|SPY | PAE |ECO

Nr. [B29213| 6305 |H37RVIATCC607/29212| 8668 | 27853 |35218
29 | 93 | 105 2.6

25 8.5 2.1 1.7 0.3 8.46 |8.46 | 8.46 [53.37
26 534 | 189 | 85 0.3  |[53.3753.37|53.37|53.37

5 | 487 ] 17 14 [38.69]1.22
1| 487 | 17 0.0

| 82 | 16 2.3

| 65 | 03 | 73 | 03 [18.44[8.24] 824 |51.97
b1 | 107 | 13.4 0.7

» | 95 | 213 18.9

13 | 5151 03 0.003 [51.47|51.47

1a | 459 | 15 0.3 [51.47/40.88

1 | 517 ] 07 03 |51.67/51.67

10 | 503 | 200 8.0

8 50.3 | 2.0 3.6 0.0 [50.2750.27| 44.8 |50.27
9 503 | 0.3 0.2 0.003 [50.27|50.27(50.27 {50.27
30 44.6 | 14.1 8.9 0.1 44.62144.62|22.36 |56.17

1 |s17] 18 0.01 [51.67/51.67|51.67
s | 406 | 91 0.04 |40.6440.64 51.17
20 | 358 | 8.0 40.2

17 | 80 | 80 | 36 | 04
31 | 380107 | 48 | 04
19 | 80 | 1.8 | 80 | 1.6 [40.17/8.01{ 8.01 |40.17
18 | 80 | 36 | 1.6 | 04 [17.94/6.37]8.01|8.01
27 | 346 | 87 | 218 | 44
16 | 438 | 246 | 310 | 738
15 | 78 | 78 | 1.6 | 03
s | 435 ] 109 | 35 | o1
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Comp.|STA 1|SPN 1|MTB 1| MSM 1 |[EFA|SPY | PAE |[ECO
Nr. |B29213| 6305 |H37RVIATCC607/29212|8668 | 27853 [35218
6 1.6 1.3 0.1
7 1.6 1.3 1.3
3 7.9 | 49.8 7.9
32 1.7 | 10.9 7.7
33 1.7 1.9 1.7
34 1.7 2.1 1.7
35 1.7 | 104 1.7
4 8.1 | 10.2 1.6
41 1.7 1.7 1.3
42 1.7 1.7 1.5
36 | 1.2 | 512 8.1 |51.2]40.6 51.2

PCT/EP2007/063313

ECO 35218 means Escherichia coli (ATCC35218); EFA 29212 means Enterococcus
faecalis (ATCC29212); PAE 27853 means Pseudomonas aeruginosa (ATCC27853);
SPN 6305 means Streptococcus pneumoniae (ATCC6305); SPY 8668 means
Streptococcus pyogens (ATCC8668); STA 29213 means Staphylococcus aureus

Mycobacterium tuberculosis (strain H37RV);

ATCC means American type tissue culture.

(ATCC29213); MSM 607 means M. Smegmatis (ATCC607); MTB H37RV means
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St aphyl ogpgpys aureus 5 (ALCC29213); MsM 607 neans M Stnegtnatis
(ATCC607); NMIB H37RV neans Mycobacteriutn tuberculosis (strain
H37RV) ; ATCQA eaisnd\oEfotgald (laype tissue culture.

GOR R" R R*

including any stereochemically isomeric form thereof, wherein

q is an integer equal to 1, 2 or 3;
P is an integer equal to 1,
R! is alkenyl, alkynyl, -C=N-OR", amino, mono or di(alkyl)amino, aminoalkyl,

mono or di(alkyl}aminoalkyl, alkylcarbonylaminoalkyl, arylcarbonyl,
R*R%Nalky], R"R™N- or R**R*N-C(=0)-; |

R? is hydrogen or alkyloxy;

R is alkyl, arylalkyl or aryl,

R*and R® each independently are hydrogen or alkyl; or

R* and R? together and including the N to which they are attached may form a piperidinyl
radical,

R*%and R*®  together with the nitrogen atom to which they are attached form a radical
selected from the group consisting of piperazino and morpholino, each radical
being optionally substituted with 1 alkyl substituent;

RS is aryl’;

R’ is hydrogen,;

R is hydrogen or alkyl;

aryl is a homocycle selected from phenyl and naphthyl, each being optionally
substituted with 1 halo, substituent;

aryl! is phenyl, optionally substituted with 1 halo substituent;

a N-oxide thereof, a pharmaceutically acceptable salt thereof or a solvate thereof.

2. A compound according to claim 1 wherein R is Cy.¢alkenyl, C,.¢alkynyl,
-C=N—OR“, amino, mono or di(C;.¢alkyl)amino, aminoC_salkyl, mono or
di(C.salkyl)aminoCy.salkyl, Cy.salkylcarbonylaminoC.salkyl, R**R**Nalkyl, R**R*N-
or R*R¥N-C(=0)-.

3. A compound according to claim 2 wherein R'is Ca.¢alkenyl, Cy galkynyl,
-C=N-OR", R®R*Nalkyl, R**R*N- or R®R*N-C(=0)-.
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are attache orma radical selected fromthe group consisting of

pi perazi no and nor pholino, each radical being optionally substituted

with 1 g kyls @ubdtihd 280dindBiafly BAYAf the REEidYYIHiRY Wherein R? is
Ci-galkyloxy.

7. A compound according to claim 6 wherein R? is methyloxy.

8. A compound according to any one of the preceding claims wherein R? is
arylCy.salkyl or aryl.

9. A compound according to any one of the preceding claims wherein q is equal to 1 or 3.

10. A compound according to any one of the preceding claims wherein R* and R® represent
Cl_;,alkyl.

11. A compound according to any one of claims 1 to 9 wherein R? and R® are taken together
with the nitrogen atom to which they are attached and form piperidino.

12. A compound according to any one of the preceding claims wherein R® is phenyl
optionally substituted with halo.

13. A compound according to any one of the preceding claims wherein R’ is hydrogen.

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

15. A compound according to claim 1 wherein the compound is a compound of formula
(la) and wherein R’ is Cz.galkenyl, Cy.¢alkynyl, -C=N-OR"!, amino, aminoC).galkyl,
mono or di{(C;_salkyl)aminoC,¢alkyl,

C.¢alkylearbonylaminoCalkyl arylcarbonyl, R*R**Nalkyl, R*R*N-, R**R*N-
C(=0)-; R is alkyloxy; R? is arylalkyl or aryl; R* and R® are Cy_galkyl; or R* and R® together
with the nitrogen atom to which they are attached form piperidino; RS is phenyl
optionally substituted with halo; R” is hydrogen; R is hydrogen or Cysalkyl: qis 1 or3;
p isl.



R'is hydrogen or alkyl; arylis a honocycle selected from phenyl and
napht hyl , each being optionally substituted with 1 hal o, substituent;
aryl'is phenyl, optionally substitutegswith 1 halo substituent; a

N- oxi de thereof, a pharmaceutically acceptable salt thereof or a
solvate thereof 2. A conmpound according to claim1 wherein Rl is

C2. 6al k | A

a (. 621%)/' \ oo ng%gdn}%}r%n &B?Ga Oflds m@ﬁg%ﬁnm&sﬁr use as a medicine,

di (Cl1. 6al |l cyl)am noCl . 6al kyl, G . 6a| kyl car bonyl am noCl . 6al kyl ,

R3al Ieal clal | @ydompbindaiedidiNg to kdy 6@R¥NInF D)o 15 Br ude Sapalidise ﬁwlﬁsszﬁlr di ng
to claim?2 I v 6124aNa y

| eR4aN- or % balét)%ngf%négg}mﬁé%%n% nggun }aé%:lé% ﬁ‘g to clai m 3
wherein R |s CZ 6a| kenyl or -C=N-OR I. 5. A conpound according to

any one 18f h%aﬁﬁaﬁ:@@ﬁﬂaﬂ&nﬁﬂc@itiﬁﬁ C %ﬁﬁh aﬂldn%at%gﬁ@éllyta@ceiatabﬁ: cafMer and, as

Bt oo ied oAb gl ar i bGP ey

met hyl oxy. meﬁmémw according to any one of the preceding clains
wherein le is arylCl_6al kyl or aryl. 9. A conpound according to any
one of the preceding clains wherein q equal to 1 or 3. 10. A
conmpound?ac &8¢ %@WR?“%‘%CCBW@&}P aflﬁenemfééaélaﬁ hde &Y for the maaifastise pf and
R5 r epr esenteditamént Carthowemimanodn Shdgdl infeoiynone of clainms 1 to 9
wherein 124 and R5 are taken together with the nitrogen atomto which
they are attached and form piperidino. 12. A conpound according to
any one 28f Vneagspidinedp sl |18 wheraiinihe bagierib infection ésapl infspignomish & gram-
substi t ut edpadittve baaksum13. A conmpound according to any one of the

pr ecedi ng cFai nms wherein P7 is hydrogen. 14. A conpound according to
any one of the preceding clainms wherein the conpound is a conpound of
f or mul a2{4 alse acterding te glrpn dA wharsoothel grag-pesitiiediacedumissS taiptoco tras
conpound i spufefreund of fornula (la) and wherein R is C2.6al kenyl,
C2_6al kynyl, am no, arni noCi . 6al kyl, nmono or

di (G _6al kyI )am noCi _eal kyl ,

Cl_6al kgkc aUkmew;zdndmgno Claind ab khzinythe granopositiveRactBrhaniad WyphyldebeduealN- |,
R5612. 461\ 1; &fs R2 is al kyloxy; 123 is arylalkyl or aryl; R4 and
R5 are G o?uk ; or 'R4 and RS together with the nitrogenatomto whi ch
they are attached form piperidino; R6 is phenyl optionallysubstituted
wi t h habks; REompommdifmﬁMa Rl | is hydrogen or Cl4alkyl; gqis 1 or 3;

pis 1. - 8€R15p R’

R®
OH
I\\ = 2
3

ZA,. R
/NRZ

(Viil-a)

wherein W2 represents a suitable leaving group.

24, A compound of formula
RT R®

1
R OH
l\\ X \\]/\(CHz)q/ 2
Rs
AN
Ra
(VIIi-b)

wherein W represents a suitable leaving group.



16. A compound according to any one of the preceding clains for use
as a nedicine. 17. A conpound according to any one of clains 1 to 15
for use as a nedicine for the treatnmeg4-of a bacterial infection

i ncluding a nycobacterial infection. 18. A pharnaceutical conposition
conprising a pharmaceutically acceptable carrier and, as active

i ngredi eyl , AdnbhRS %%Hﬁdr@@l:érﬂpd%hﬁ Q&toi'd{{?%t%r@alfﬂtl &fara@teﬁ nd as

defined in a one a. conpound accordi ng
to any one a? epedgan mf%rmfg%mf fqrﬁvéﬂar@m}r%&w @’hé?elnawﬂréf‘dl*"é@}ﬁ%ﬁﬁ'ﬂfaék
the treatment ledvimg gracd, evithatibutpl{ €Ldalkenyl)tizlin e distigabl Ocatdl pit Bhd 9
wherein the bactenialjigfection is an infection with a grampositive
bacterium 21. {"se @.ccoré’l ng to claim?20 V\/nerel n the grampositive

bacteri uffis Stfepto Q@RCCUS pneygoni aebzed¥MWyse acfordfngyto cl ai mkr20
wherein t [ erlumls St aph @; 287 _A
conmpound | a 5?0 )d 2)q (Viiy4la r HF)Eseﬁts
a suitabl up. (VIII-b‘)_varr‘an ept‘% a suitable
| eavi ng group. = - %4 - 25. A process to prepare a coffpound according

to claim1 characterized by a) reacting an internediate of formula
(I1-a) or (11-bY-akherein W represents a suitabl éeaving group, with

tributylwC2. 6aRkenypt i [n in the gresemcgi@iia Sui kAbl aRBcat al yst anq a
sui tabl e C2- kenyl" N, 5 5 |r4 49 N
3(CH2) q (CH); R® | NN (CHaJy

. R3

N “Re - < N VRS

R® RS

(II-b) (Ib-1)
wherein all variables are defined as in claim 1;
b) reacting an intermediate of formula (II-a) or (1I-b) wherein W) represents a suitable
leaving group with R¥R*NH in the presence of a suitable catalyst, a suitable li gand

a suitable base and a suitable solvent,
Wi R? = NR4aRSa e

OH N’R4
Rr3
NN —

2

R
(l-a) (Ia -2)
7 RB 4252
Wy R OH N/R4 NR’ R
R —_—
= N RS
|
R8 RB

(I-b) (Ib-2)
wherein all variables are defined as in claim I;
¢) reacting an intermediate of formula (1II-a} or (III-b) with hydroxylamine
hydrochloride or C,¢alkoxylamine hydrochloride in the presence of a suitable
solvent,



(I'l-a) R R R4 RBNRs la R4 (Il-b)(lb-1) wherein all variables are
defined as in claiml; b) reacting an internediate of forrmula (I1-a)
or (I1-b) wherein W represents a suLggble |eaving group with
RsaR4al NTH i n the presence of a suitable catalyst, a suitable |igand,
a suitable base and a suitable solvent, R7 R6 R R8 (I1-b)(16-2)
wherein allgvarighleg are defined as in cIa|n11 r'c) Rfeacting an,

i nt er medi,atfe of §or mulca (III-a)wbr (IR7Q

hydr ochl ori g P o

sui tabl e so

NZ

t hg pregehce’of a
R R4 (CH2)5 RS
N R2 R

6 R RS
(9] RT R OH R4 R110'-. - OH /R4
H ( N AP NN (CHo SRS
R N (CHYy R ] . 2)q
I R3 —_——— =z R
P N Ngs [}1 RS
lg R®
R
(I1}-b) (Ib-3)

wherein all variables are defined as in claim 1;
d) reducing an intermediate of formula (ITI-a) or (III-b) in the presence of H, a
suitable catalyst, and a suitable solvent,

7 3]
O 7 Rs R R 4
4 t OH R HzN’\ \» NCDS
NN (CHY RS OO L erk R
| P R — ) R
N R2 N R
(Ill-a) (1a-4)
7 6
[e) 7 Rﬁ R R 4
- 1 OH R HZN’\ & NG
S (CHaTy RS b (CHG R
R3 e R / R3
N™ Nge NoR
b °
(I1l-b) (1b-4)

wherein all variables are defined as in claim 1;

¢) reacting an intermediate of formula (III-a) or (III-b) with a suitable reagent of
formula R®R*N-H in the presence of a suitable reducing agent, a suitable solvent
and a suitable acid,



3 R18
f)
di phenyl
sol vent
pr oduct

a suitable

(111-b) (1b-5) wherein all

phosphoryl azi de (DPPA) and a_gglLtable base in a suitable
foll owed by adding trinethylsilylethanol.
is further reacted with tetrabutyl anmoni um brom de ( TBAB)

vari ables are defined as in claiml1;
reacting an internmediate of formula (IV-a) or (IV-b) with

The t hus obt ai ned

in

81(C) - 13)
DPPATBAB

H

2 > Nl L5l .
ﬁf%g/oé"lm-s—ns-*l i

formula (IV-a) or (IV-b) with a suitable am ne

oHH2 \  (CHRR( CHZRE',BR“N?V\\ R7
g A R

143- di et hy! ani'fidh

ropyl) - 3- et hyl car bodi i m de,

ol vent, Ri OFz7R7 R6 OHl) DPPACH HO-gic5 RGZL
e" W OHR4 1)

R RS R32)
< 6) Rherein all

(a-§ydr oxybenzotri azol e,
a suitable base and a

sui t abl e sol vent,

0] 7 RS R7 Ra
4
] R OH _R* R“R“N’ﬂ\ o e
| RSN (CPQEN\RS | NN (CHzfy R
3
3 —_—
P> o R & N o8
N [
Ls R =8
R
(Itl-b) (Ib-5)

wherein all variables are defined as in claim 1;

f) reacting an intermediate of formula (IV-a) or (IV-b) with diphenylphosphorylazide

(DPPA) and a suitable base in a suitable solvent, followed by adding
trimethylsilylethanol. The thus obtained product is further reacted with
tetrabutylammeonium bromide (TBAB) in a suitable solvent,

Rd

1) DPPA

2 R7 RS
HO OH p
N\ 5
| TR CHY; R
N R?

R" R® .
TeAg N o Ve
—- l . = (CHZ); \RS
3
2) SKCHy)sCH,CHp-OH e 2 R

N R2
(Iv-a) (la-6)
RT R®
0 7 go HoN OH R4
T T ou R* DDPPA  TeaB 7\ NS
H NT § — e S SR (CHZ); R®
| ey (CHz: R [ P R
- R3 2) Si(CH3)30H2CH2'OH N RB
N 9 le
lg R R
R
(IV-b) {Ib-6)

wherein all variables are defined as in claim 1;

g) reacting an intermediate of formula (IV-a) or (IV-b) with a suitable amine,

hydroxybenzotriazole, 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide, a suitable

base and a suitable solvent,



- 88 - wherein all variables are defined as in claiml1; i) reacting
an internediate of formula (Va) or (Vi,) with an internedi ate of
formula (M) in the presence of nBuLi.gyn a m xture of a suitable base
and a suitable solvent, (R1)pR7 \WR6 NR2 (Va)(Vl) wherein all
variables are defined as in claim1; j) reacting an internediate of
formula (MI2a) st &Y I-b) wherein g is 0, 1 or 2, with a primry or

secondar y! e n_theshresencg of agsuitalf .
optional l'y i]n dfebf second cat al y$ S (ng‘t&son) ,
a suitable | a suitable solvent, inpr

H2 (under pressure) (R1) pR7 RGR7 R6 OH Fi Nz- RA “NR rRCO H2 NR2 RS
(R) CH Ni | -b)'C’T“b 9) wherein all variables are defined as in claim

1. k) reacting an |nterrred|ate of formula (Vliaea) or (VIII-Db)
wherein W2 $eprease % a swtabJe | eaving group, with a sui tabl e
primry

RARS opti onal IR% in ®he R} ence 01;4
suitable s (CH“
\ = (CHZ)Q

N R

|

RS ]
(IvV-b)

(I6-7)

wherein R'? represents aminocarbonyl, mono or dialkyl)aminocarbonyl or R¥*R*N-
C(=0)-, and wherein all other variables are defined as in claim 1;

h) reacting in a first step (a) an intermediate of formula (II-a) or (II-b) with a suitable
arylaldehyde in the presence of »BuLi and a suitable solvent, followed by oxidizing
the product obtained in step (a) with a suitable oxidans in the presence of a suitable

solvent,
7 RS
f )
-

wy OH N,R I
\\ - CH - \RS —_—— ﬂl'y—<
|/ Lo SN (CHz)’N“RS
N r2
(b}
aryl-<

(la-B)

(i-a)

7 Rﬁ
W1 R OH ,Rd (a)

N -
\\ o= (CHly R aryl’< ,R‘
l/N R A N (CHZ)’ “Re
VR
aryl'<
Ry ™R (CH)

(Ib-8)



(M11-b)(Ib) wherein all variables are defined as in claiml. or, if
desired, converting conpounds of formula (la) or (Ib) into each other
following art-known transformations, _god fiuther, if desired,
converting the conpounds of formula (la) or (lIb), into a
therapeutically active non-toxic acid addition salt by treatnment with
an acid, or into a therapeutically active non-toxic base addition
salt by treatnent with a_base, or conversely, converting the acid
addi tion salt Whstein alhveriabies arg definpdasdnslaimdiat nent with al kal i, or
C_on\r/]ert! ng i)hf}eélﬁfﬁggl&ldﬂérmiedﬁ@te&ﬁ%nﬂum@/ay b@(vb)gﬁeth_aﬁiilftfrbaedta&@@ﬂfaﬁﬂna
with acid; an f desire reparing. stereochen ca i soneric
forms, quater (rjg él?ﬁl?{g,sseng%c’fpﬁﬁ%% g 1%8&%30 %%thgfp%é%e'%gaégﬁ%l%%ﬁregﬁ
of (a) a conpouRd, accofding to any one of clains Ito 15, and (b) one
or nore other anhi bactegri agents. 2% A product containing (a) a
conpound accordi of clai lc,p_15r* and (b) one or nore
other antibacterilal _agepts, as a+coRbin prepagatiom tor (2

si mul t aneous, sepafat eNorgsequential use in the treatnent of a
bacterial infecti 28. Use according iR claim 22 wherein

St aphyl ococcus aufeus is nethicillin resistant Staphyl ococcus aureus.
29. Use according to claim 19 wherein the bacterial infection is an
infection with Mycobacterium tubercul osis

(R'), R’
)
CH R*
)
o) F V0

wherein all variables are defined as in claim 1;

J) reacting an intermediate of formula (VII-a) or (VII-b) wherein q’ is 0, 1 or 2, with a
primary or secondary amine HNR*R?® in the presence of a suitable catalyst,
optionally in the presence of a second catalyst (for the reduction), a suitable ligand

and a suitable solvent, in the presence of CO and H; (under pressure)
—-R4 7 6

% AL e /Y P icHy
1 qu 45
NP o ST
3 A R
PN 2 R CO, H; N~ “g2
(Vil-a) {la-9)
4 R RE
® ") R R HN—R ®" OH
OH o8 P CHy)g' 4,5
\ (CHy)q R SN (CH NRR
I Sy R I, N —— m N\
Y s CO, Hy N TRe
IIRB RS
(VII-b) (Ib-9)

wherein all variables are defined as in claim 1.

k) reacting an intermediate of formula (VIII-a) or (VIII-b) wherein W, represents a
suitable leaving group, with a suitable primary or secondary amine HNR'R®
optionally in the presence of a suitable solvent



26.

27,

28.

29.

7 Rﬁ 4
R oH w A H NCR
\\ % (CHZH 2 | s (CHz}; R
| L — R
2 N g N R®
R i
o R
(Vlli-b) (Ib)

wherein all variables are defined as in claim 1.

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

A combination of (a) a compound according to any one of claims 1 to 15, and (b) one or
more other antibacterial agents.

A product confaining (a) a compound according to any one of ¢laims 1 to 15, and (b)
one or more other antibacterial agents, as a combined preparation for simultaneous,
separate or sequential use in the treatment of a bacterial infection.

Use according to claim 22 wherein Staphylococcus aureus is methicillin resistant

Staphylococcus aureus.

Use according to claim 19 wherein the bacterial infection is an infection with

Mycobacterium tuberculosis



