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WD 2008/ 068267 PCT/ EP2007/ 063313 -1 ANTI BACTERI AL
QUI NOLI NE DERI VATI VES The present invention relates to

wamoosloesebst i t ut ed qui nol i ne derivatives usef ubct/@pP200hes3313

5 treatnent of bacterial disegses, including but not
limted to di seases caused by pathogenic nycobacteria
such as Mycobacteriumtuberculosis, M bovis, M

| eprae, M aviumand M mari num or pathogenic

St aphyl ococci ANTIEA CEBROAD CHI INSATKEROERDY AF IVEE
I NVENTI ON 10 Mycobacterium tuberculosis is the
causati ve agent—ef—tuberewtosts—{IB—a——sertous and

potentially fatal infection with a worl d-w de

gh%tap%sgﬁ'ttlh{;’é?moﬁ élht%?{ eﬁ%xfe[ Qmsﬂﬁ?ed\égﬁﬂogme :ﬁ'{l&t@es useﬁ]ll for the

nizati on |n I cate

é@ﬁtmea@é of tretasiat Hisgasay. includiag butrhot [imgted ﬁéélpqsaéefdfpa@ser B
t %g@rﬁb lc8batedal Meh AWA Rk RBLMIREAERI0siT BICERSSS MAYSae, M.
gl?”ro O%V\Drldﬁj%eﬂ%\%\nt ttflelhlghesg burden.in the
v B 88O picixsaphylacpcql Qe SEERIPERFgls
continue, TB incidence will increase by 41 %in the
next twenty year j ' pnt roduction
of an effective % n@?%@%gﬁ%ﬁ?mﬁ%ﬁ er Al DS,

the | eading infectious cause of adult nortality in the

W@)gjogactg?ﬂ? ltulfe%z)l&gs e &%satﬁi@' g@ﬂpo‘? tﬁb%réuﬁ@m%dﬁ& an%ﬁrlous and

rug- resi stant strains
Poteptiphdy Bt @nfﬁﬁttqlil Withya wogldp e ditgibton HbYI patss frp%thaghﬂoﬂd
lHB‘aﬁﬁ mgraﬁmtianl’&lwt@ﬂﬁ@nfotmgn BBiiflidni fedpl coh@adl q\Bi‘éa@B year,

i.ve.. . IJB t ha o .ar.e H V- at] ve, an
ABL g oL 1R B B RB B RWBGE v Qa?heolestéi&w@ TR caes have
@e@pﬂl 2094 wdrldvl e AdtBShavbighebtnbdieletrxi thieinmggt apprvedsiedcotmnunities.

tl#[ %%E%‘E?Qltdﬁ %Bntgwglg NN li'{lc?&éné @\Jlll 1ﬂcpeva?$ M& 4;}@ Sn Cfl?e'@éx@ %én%pyears

ity peresh s:ie@b thy mtm;ium@ ofmmmffe@tlmdlmwt@ém«, cT B Ilemams after

GO ﬁﬁtlbﬁfi‘n%ﬁlféc‘ﬁeﬂé ekdof Ldui @B AithiARd Mlﬁaéb&@mﬁﬁlg the TB
for two. nont wed i soni azi.d and rifanpicin

y
SPuiRRIG ’éﬁhea“$lﬁ$ flﬁ%?f malﬁlr HEnicRistant s, and s da%cay symbiosis

G;a?i HMNgtopRIwhe@art HIVREIsithR\ea 0 nﬁeab@ leﬂhrTB)ateB@rttrﬁes more likely
ecC

ed wt V. For tie ced mul ti.-
&? SaVeﬁoé’s?%ltVS ﬁthi’f? B4Rl ‘?{ O i e'l%ﬁ\g 8?%%‘1V8 %P% d& E%P%nsé'ﬂ% fpr the
dsatbtoti anb ovtalf cveryrtpt pogpde W;ith&ﬂ)IWAHaSrymr]rdwuwn kaci n,
capreonycin, ethionam de, cycl oserine, ciprofoxacin
and ofl oxacin are added to the conbination therapies. .
Tréstiagarpropehen ¢ geaigcnt eidebrrculpras all Bvobrefteeednylingtipntgfanultiple

Cégét’ﬁb CRbr dxh@PlcTBRIrench YO@INGHEHISH By tIOU. P PYblic Health Serv1ce isa
inati OP of agen s that  offers the ]gosm bi
jsauiazi

HiioBe haRmeign gadpyrazingidgfpigiyvo ment ﬁefPléow by
asdmagtd mduﬁaﬂlbldﬁeeldné or arfemhetrfugsmbitas. Tlme dvigzs @i ¢adtihued for

rfe %fl%esg\téeﬁ%% I}Gtga}qll at %ntg 11%1:%% 1thtF@$]}0r]%0r D 1%1&? ! %cted " &h multi-
tdlnugesmtahastramqnf M. etub@s@losza,rﬂgﬁms sumsaatlmmmﬁolbﬁwmwm

[ \ ; fi :
é{%l(l)ﬁ?%ﬂélg,zag%&%&?r /c%ﬁ%g%l%/?l%zsgg%ggﬁ%, E)';clcf s%ﬁﬂ%,\égrofoxacm 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.

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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-2 treatnment cones in the first 2 nonths, during the
i ntensive, or bactericidal, phase when four drugs are

w@rosnes26yet her; the bacterial burden is greatP@I/EP2007/063313

reduced, and patients beconejsnoninfectious. The 4- to

6-nonth continuation, or sterilizing, phase is

required to elimnate persisting bacilli and to

mnimze the risk of relapse. A potent sterilizing 5

dlreu@ndnh aéméd‘mrth@fifst D meat e dliriteothd 1Ii’tBr[sﬁxhs$ oﬂbaclt@ﬁcsdawh& when
trerre Eﬂ tﬁbg%d Z};I tde fient
i B e R P10 Pk st st GieSghpetionts

éoleecﬁnran@nmﬁeemmd Th&bvtio dumbyth cantxmmponl,rtd standuzingephrse s required

*?ngmhﬁ?e aﬂ 9§1§[ ltﬁ@ﬂﬁ oo rglﬂ < OVI gﬁfeﬁgse fArIZcﬁHﬁ@fe}‘lhzmg

ratlon wou

@@r&ﬁha‘t shoz[tensemﬂﬁnmtat@ Qﬁgonthﬁ@fﬂﬁsw%h@ extranaly, geneficial. Drugs
itha rf@c@ﬁt'afég:o QhiriAy |lés|f§ 1&?&&9& shﬁ@ﬂvfslcﬁfﬁlsol zg& .

our ercent o cases worl dwi
Tnaltis e aumstsﬁ%a lces Bpthahe 1@}%? FEUpRY aﬁ%g‘%
dfcheatdy\vd dd[glkgﬁmﬁfstrﬁﬂi‘(ﬁl fould parvide tht grehasstdbencsioni azi d
and rifanmpin. MDR-TB is | ethal when untreated and
cannot be adequately treated through the standard
ﬂmm*@ytingtheﬂﬂ?eaﬁdgmc i$ ‘émqunqre@inggncide@ey)é ardti-gfug- resistant
SHEROBAMDIS] ﬂféﬂgsfour PS8 %ﬁalﬁéa‘é&swéﬂ@w@@a?&o&l%bfed MDR-TB

expensi ve an i nal ectlve bsence o

anhQse festiany &0 thteﬁmsasﬁfecmﬁfd@basmé t ToprRAmE spadiignisgniazid and

Qﬁ‘ﬂh ﬂﬂUMUm-mse@eﬂaltMndinﬁéaé@ an@é@ﬁidﬁbd"zﬂieﬁlﬁé"ﬂel treated through

ﬁ@ et%}jd (ﬂfi‘é I\{DR TBtst rains. gere d Th
ot HPYoI0 ARG AT Iy P £ Y%H% %?m gfes. these

alcigsaing ofadri okicl sxpdehkiet ynd macemablysfcati . hcthle\abseylce of an effective

?ﬁe%@é tinfg&tg)%u ﬁ\/?ﬁkslt]? plmen,té &)nﬁﬁlﬁé ﬂgcﬁﬂkeﬁa tll\e/gfzise%agé % &ﬁrcm%%ew

resi stant
h@ﬁeetmam@rMDR 3Bt sélramswéhlqre wrﬂjl@gh mydibal igedtfprea pey doig with a

S th&GhahiBmMIFGL AR, ARG is lrﬁe 't bRt etivity agalnst drug resistant,
Mycobacteriumis a Mcobacteriumwhich is no |onger

4 prsistlrpMDR 8fraips.| east one previously effective drug;
whi ch has devel oped the ability to withst and

bi ot tt t
ﬁpl I O\fkg% ?&‘t?bs?ank ad;ru&g(ti P%rglini)?@%? St lfr ev?ﬁ) é/ ];eélin Wel ngterstood
dlyithd parsamoskuiiddhs tnainebtodogd st SA druggesiytant Macabactesumtlaa ce

to@?ctg#ﬁmkﬁlaﬁﬁ 48 rﬂ)l?gfép %scgpt{ﬂilé Rt %ﬁ?t il ﬂr@ﬁous ay effective drug;

ts sensi

Q’Ybn‘él kasdiengloprd the ablluhﬂf t@r\élrﬁhst@udwggblomﬂttwﬂ:éfraédﬁa@%@@ nrgviously
%ffé@t% drbg. AQ{rﬁg Risistnb Grdi @ ﬁia§trélﬁ§' tHal! Qﬁn%%tma% o $t9 progeny.
%I cterlum S|stant C{%Iﬂ | east Lsom%z dI 1l that al
af lapep IPW ‘hd?f‘r foARGRSR, BeTelS utatinos I ed’taﬁté’fla cell that alters
dis ls@&)twltyaa avﬁngtehd@gwad dipfceediugthe two rm?t povver ful
S, whenever used ei nbef o
ﬁ\gfr)gl tHl%ﬁrflél?sq H;ra usd)e?lﬁ i % { R adlesubﬁuﬁu? Sis uﬁ 18" bacterium
resitattamnt ledyh mOh@mdfaandtrtfampmnt (vethcgmwitlaiut m‘smtdmee TBother drugs),
t it n
L e ey R oty A B I3 g T e g
rqlnh?fprﬁ; epbpereingfter ‘[daggiesisgnhyinggdaymy u EIPBENS |
t hough asynpt omatl cally. About 10% of these

I ndi Vi uals a f devel o tive TB :
s et A clplar™ e prse oy e 6Flafgt 1B 1n sice of
fdaeddeedf ﬁ)ljberculosm (TB) control programs, about 2 billion people are infected by
M. tuberculosis, though asymptomatically. About 10% of these individuals are at risk
of developing active TB during their lifespan. The global epidemic of TB is fuelled by

infection of HIV patients with TB and rise of multi-drug resistant TB strains
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infection of H'V patients with TB and rise of
mul ti-drug resistant TB strains WO 2008/ 068267

wEonsae2607/ 063313 -3 (VDR-TB). The reacti vat PONEP1007/063313

latent TB is a high risk factgr for disease

devel opnent and accounts for 32% deaths in HV

infected individuals. To control TB epidemc, the

need is to discover new drugs that can kill dormant or
|(MBE{IITH) aqit kéactivhiRnddnaentTE B a g rigetactor d6it diveatedeviebpment

f act | ' f, .
Bt Faof s L LAy W DetiPs SROGRRLAB Bldemic, e
Iniekdalsan disbordir @swalgagsrtbat chokdl dorewnbwi lstenf acilbr The dormant TB
| ARDS BCT & .
T8 BESIRGNa  RuReTRL I OSBRI b
|1@ntun6y bi}’hlﬁ@@f WIARIRSUPREGISHSHECRS like priifadéssmgainst tumor necrosis

AYdtGZdr eamtéiﬁermllyehﬁéafse 6REYV %Bsﬁlb@ﬁit[e%%ttf{@ Bhly Hmctl@
still not .c rthernpre the length 0 %a

(ARG ﬁ‘faélahge}éhﬁr%% i8 Ao~ Biv (7ot Teghens of rifampicin,
m@muraﬁﬁdd | ffht: efficecyvof the peathent regindBR6E noheled dnd farthermore

%alse r oorf'ﬁh e%a,?rnergse {]st Lﬁ{l&Ppﬁ\é\ﬁt%ﬁﬁgﬁaﬁn }’1\1'h r|e§:0u|1| Erna%e(ti 8nv1ronrnents
IHenee theireBs bairastllc |need|1®sd¢mifE newealrigscivhich cemeetras lsberthoprgphylatic
Iy %gﬂtyr&q i9idA¥s h%%hé%!a%}n 11 f e phagocytosed by

ar_macrophages of s. This leads to

Eél@é erelerhpibl gnér P pléley Ayt L\a&rhyamh AiQIE thiyantipkrggsytosed by
Whd ﬂbe&%bc&bplﬁfgemh@ RIhag eFhid Iéﬁ@sﬁtb%téﬂt irhmiyhe response and

tubercul @si s sur nded b

g G ol Breluioma bR R & el il vGuliHuBfroutosis
isnfreatded bgdl ¢edls b&ftneacpsmd&f 6r8jwaﬂ<suheuh@m iromuoé respaBoWsuse
gig!rltrﬁgllgn Cfe(g%%pelﬁ%gftn%l gisgléa ra@cql%ltmLé{ﬁo%r ee]'oM {n’ateaial[ w%;ch certain
ektra¢elimoh bid 111; smdad Y h@cm@hagﬁhe@pythelprd ecdls endfayers of

*)ﬁché[ tlkéﬁ@'a‘t’ﬂfé%hﬁhe&oﬂ cfE of H@althW&(ﬁ@ﬁﬁﬁl? rth&st B fhe

in these environnents but a sma|| prooport]on
@@&Obﬁqter& frrPIle< bed 15 theys v itoRmeRsdUE ﬁé@@%prqp@rt&a OsftbafslHl sfill
rs@ﬂmr@@ﬂdl a@@ﬂllonght th m@mtaakmmeph@hag ehy@adleaubshc ttolcenante

ilet] o BB Rl b 0% pp Pt T Bl e in
aituicd physalbgicel@virboments dian ualdiedidl fsdifetec withhaetushowing any

}g l?s%ﬁﬁéfms &t dlhg%a%@' Hé?é%’ér OE1 094 o nldqhé %Qs%? the's'p}’éf?e\ﬁ‘? Bacifli”may

e cases ese baci

tr@acéla@rg ¢0 epuse diseascOflac of ﬂteﬂwpmhs&iﬁ Rleayit sie‘éﬁi@ment of these
PRMEh QR BRALriPfs phihSSthydiedRedas b@l&ﬂ}neﬁﬁﬁtlﬁlﬂaﬁ lb§ons namely,
%C{H@ physi ol ogi cal énvi ronment ({%ﬁf? ngﬂ "|l
REHEFY bxYiRnders  BYYGRITIR G0 pnd 4RidiE p hepiaERey e been
posturedddb eerfeler thEhebetdragihenstypianey fobeimt g asjdtlaatienlydobacterial
render these bacteria phenotypically tolerant to major

hs: mycobacterial drugs. 30 In addition to the
managenent of the TB epidemic, there is the enmerging

RA Qﬁ’&lﬁgﬁ fg the h%h%&%‘f 8f iR 18 chlaetiﬂcnﬁnu%ms ey é-ﬁtiérg ine I%)roblem of

agents. Saone | rtant exa es I nc enl Cl
g@ggt@ﬁ(‘ﬁﬁ@ ﬁgﬁ-,ll@@@@tél@@@@gge@ Aailmportant exarnples include penicillin-

V@qﬁmﬂeﬁmbg&hﬁ)ﬂ&ﬁn&m&bm%@bl& 18k fahCltdrbéoeci, methicillin-

YESI St nt ococcus .aureus, multi-resist ant
JESIHH E}pgg oC c s aureus, mulfi-resistant salmonellac:

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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35 The consequences of resistance to antibiotic agents
are severe. Infections caused by resistant m crobes

wo 2008/06826T espond to treatnment, resulting in predDEE®A7/063313

illness and greater risk of death. Treatnment failures
also lead to | onger periods of infectivity, which WO
2008/ 068267 PCT/ EP2007/ 063313 -4 increase the nunbers
of infected people noving in the community and t hus
expest g ndnﬂﬁrag@ﬂlﬁfea{ed@)@ﬁplb @idvﬁ)z[g nQhé l‘:’tﬁnﬂhhﬁlky add thus exposing
g]icl)nt ragaﬁ I%Eat resi i nf eclt Lon P %1 | s
e8A° 48 081“ ’élgéi‘rﬁef’ it ?:tr%rt%‘ frgriectio
tespeilanace qrtohl @rmpmmlltdwltlmteantmﬁh@bcad) dsistearce probddfm worldwide.
I;Ilrl]lg It&rhn%g?%ESE Pf hlghﬁ/ sﬁggegﬁﬂlteia’agétgg Iqﬂt?fé%tgel %&rBfOQFW%ﬁ%laroblal
jUsC. janfl sEash-oifsctignligs msgm:@/mrl@%%p@@wﬂlbbkghbyrrﬁastant bacterial
tHaegans. Sel f-medication with antimcrobials is
anot her major factor contributing to resistance.
Sel f-nedi cated antim crobials may be unnecessary, are
Setfanedicmida gritt @it midededk isanothdOmajay fasair ccnmbamig to resistance.

AR C AR oBleA AP NS o P bR b e SR B o sca. or
mtmhtcentalﬁlmdg@tatet momkeofr@divcdtugon, interrupt their
treatnment when they begin to feel better, or may be
unable to afford a full course, thereb creatin
iPaBet copplirismE recommesded Eeaghens 18 anolers peal ?ralffﬁg‘ﬁ‘mt Ragients
ki tb't% m&ﬁ@ﬁ%ﬁem@miph thefRA &Y WHeS fdyaRem tbdeel better, or
mJI t F*J(&f] ﬁﬁl‘ﬂ% SI CI ns a{le con rlont ed th1
F‘Pﬁy it ?ﬁ8reé‘ Pl [V SEPEpyT of
“ﬁln‘erorbe@rtml adllaptyrathenﬁlhmlbekmedand financial costs of such
i nfections inpose an increasing burden for health care

systens 20 worldw de. Therefore, there is a high need
fhscaysewl derpeugios resestance & migkirdepititiotiosf pleysicems arc confronted

SoRERFRLbYs Y %%%@1% li@ho LMEBRL syl M6¢ BRG] rrhtg“[ahty, and
resi stant and nt. mycobacterial _“infections,

dIngpcipl st of a%qhem SAloNTMPess Yhcrapae Paidey erbagléh Care systems
Gadtkiedddy resistant 25 bacterial strains.

W2004/ 011436, W2005/070924, W2005/ 070430 and

W)2005/ 075428 di scl ose certain substituted quinoline
déeiofat thes ik ahighgcad forvietwcoagmiunds toMeabbratdret irdgctions,

%%é%k@?f%@%&%crfﬁ%é(’%gsu‘%&?hé‘muéé‘?%%}gﬁ*bﬁﬁ Afient ycobacteria

defesticamsi W1Whﬁd3aa@f1ﬁk/mf%¢“9@€a¢5ﬁ§qlalPYetélP%@t @yged by resistant
Misehachemsal strains. W?2006/ 067048 descri bes
substituted quinoline derivatives having activity
agai nst latent tuberculosis. One particul ar conpound

OW 0120(6343( el HGBSWOZ@DG/@7Q‘M4H WODE) SAETOUBa LAY BHD2005/075428 disclose
SCI 200 307, 227

am Fbe gltlftgd 1é1n ebdeg:lvatl Se)s\%ﬁlélg éf%‘é‘g}’o }nsgggzcél}a%te%glen
partlcular against Mycobacterzum tuberculosis. W02005/117875 describes substituted
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
W02006/035051.

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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O her substituted quinolines are disclosed in
US-5, 965,572 (The United States of Anerica) for

WO e@anss2g7 ant i bi otic resistant infections and PE@I/EP2007/063313

W00/ 34265 to inhibit the WO 2008/ 068267
PCT/ EP2007/ 063313 -5- growth of bacteri al
m croorgani sns. The purpose of the present invention
is to provide novel conpounds, in particular
b sthi df bh&erig] bhidorf@isaey | vat i ves, having the property
of inhibiting bacterial growh 5 especially of
mycobacteria but also of other bacteria such as
Sthe ppt@so ot the praieBtiapdyibo cotogirodde ne e camppousds partzular

. . the. t f ~t-er i .
SELELEN il erh Ay b AE R AR er of ARNERR Byccrial growih
sandsirdeoif envisabacéeriacbud glsh of gtheshacigitacguele euStreniedaseiring,
ShAMIICOED GRE TrcB B and ardM ATt BEfu Y I tMDRERMb R Bacterial
(j.ncl udi nq tlh atent di sease and mcl.u%l ng%dr u%
ESPSH A TG ary hRsecipgssscaracdhyrashoggpic Pactiy, uch agy
|Seepaeocd pﬁérldnwm'aa 1Sk iy lodeddun umeuSlbﬂ\A\@xE@(ba%rfﬂhE‘luberculosis
I NVENT]I The present ,i.nvention rel.at t 0, novel . .
(e s B RS E b Y R O aBabi fpdpoiy sraing) ar
fhovisuMalepiae) Morviukbind MREpPriRE. R6 R4 OH N (la) Xi-\
(CH2)g R 3 NR2 (RI)PR7 R R4 i 1b \\ \ (CH2r
NRS () 3 NRO R _R$ includi nlql any stereochemcally
i soneric form t herBGIMAREQF A EZ@Y\GENEKAN i nt eger

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

2, 3ar 4. . R is alkenyl, alkynyl, -CNOR 1, .
e deSnigec o ot By P Rt oA SR g besprdine o
dormallk ¢h) anilmoal kyl , al kyl car bonyl am noal kyl ,
am nocar bonyl , RYpNo or @i’ ( al gyl ) am nocagbonyl ,
aryl carbonyl, 25°"R5aR4aNal ky ,ORSaR4aIW_, (1)

R5aR4aN- C( =0 - ; (CHz)g RS

including any stereochemically isomeric form thereof, wherein

q is an integer equal to zero, 1,2,3 or4 ;
p is an integer equal to 1, 2, 3 or 4;
R is alkenyl, alkynyl, -C=N-OR"', amino, mono or di(alkyl)amino,

aminoalkyl, mono or di(alkyl)aminoalkyl, alkylcarbonylaminoalkyl,
aminocarbonyl, mono or di(alkyl)aminocarbonyl, arylcarbonyl,
R*R*Nalkyl, R*R*N-, R**R*N-C(=0)-;

R’ is hydrogen, alkyloxy, aryl, aryloxy, hydroxy, mercapto,
alkyloxyalkyloxy, alkylthio, mono or di(alkyl)amino, pyrrolidino or a

N

Y
radical of formula K/ wherein Y is CHy, O, S, NH or N-alkyl ;
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R2 is hydrogen, alkyloxy, aryl, aryloxy, hydroxy,
nmer capt o, al kyl oxyal kyl oxy, al kylthi o, nono or

wal2qoalobsehb) anmi no, pyrrolidino or a Y radical ofcT/aprrmt/es3313

wherein Y is CH, 0, S, NH orgN-al kyl ; WD 2008/ 068267
PCT/ EP2007/ 063313 -6 R3 is alkyl, arylalkyl,

aryl -0 al kyl, aryl-alkyl-0Oalkyl, aryl, Het,

Het -al kyl, N~ Het-Oal kyl, Het-al kyl-Oalkyl or - ~
mienyl . Rds ardl, BylfiadharyhOepefidapt-hikyROealkyl di9g eTet, Het-alkyl,
al kyl or benzyl; or R4 and R5 togethe d i el udi ng

the N to which they are attached r?.@ adical 5

sel ected fr h 0 2- pyrp‘nehylnyl
3-pyrrqli nyFFéind ﬁa{?’?%w%& Oo%l[(gl4 i di nyl,

@/raaé& i di mgdh, anependmlwqu: hydrogen, pyxwhqrdmnmyll; or
IR 08 201y dethdP YhA AR Wing thE 'I\?%%Ml:h tlféfy Fé?er AtdicRyd may form a radical

pyridinyl p| pera2|n [, imdazol.id azi ny
pyri mi di nyPelegss Homihe graupiod pysiglidinyl néwp,yﬁefmﬂyﬁ paﬁalmyl
t hi onor phOEi_yﬁMIyl 1ﬁlﬁﬁtﬁolﬁcﬁdylgﬁﬂrraﬂﬂidh A-infidaxtiflyl, DUt yeskolinyl,

SR A8 R i LA T R L T

al kyl oxy aI kr;aid,azdid(mﬂi yirakakiyl, panochidyyli pyrdzinyll trjazinRlila

and ato

are 5{ t ache %m ar ah?&%@%ﬁgg{% %%t H}Ctd ?q\gﬁﬁh&:ﬂ%%@?‘é{tuted
consi st i ngvath al r lisle, diales kypibydroxyi fﬂbylox]m q@@mazmw or

m)r ph0| ' nodla‘ﬂqﬂi}hﬁﬁﬂoilﬁﬂﬂ{w r‘tﬂ’lgrloxyalkyl alk lthloalkyl and pyrimidinyl ;
%I{hggdrmsom o-% hi azal i .
Bt et PMRAAMEI ?awoge%t%hwfacm e&f tﬁﬁhed orm a
hex ahydr o- Irkﬁldaléeldmad éphngik grdﬂ@k@thﬁr(gdfp%@Kaﬂl@pplﬁyﬂldmo

éy?r gl 3[ t et [ a ngr %%o%g&%ngo%) tl}lgrnBﬁ)hBhﬁ%; ? dlhermsomdol-l -yl,
2-i mi dazol itlmlyzohdm@yﬂ alzZzBJ6ﬁytrahydmpjalxlyl )labxahpshroakl@aymmyl
triazol yl, oyl mau%gaﬁylngéxahga (ol T Qké%gmg 12,34-

pyrazi nyl riazi
subst i t ut edetwhiyﬁrqsoquHOhnﬁryup}g‘tpdwl ﬂ)M@ﬂb’é’ 1mé<é?@ﬁh lnyl

ﬁ u let : L u Ie Nty a!%g Hcﬂlﬁ{/‘ld Qﬂhﬁdéz§ﬁﬂ1ﬁ 1 ﬁﬁraﬁélﬁiﬂ q{lﬁd’a!zolyl pyrazolyl,
al oa r ox
nono- o)r/ di %ﬁ‘zi?;f I “ﬁ%ﬁylaé/ma?lﬁyg pyﬂé}d,yg,}[lt ra%{f\/y(lﬂng]trlazmyl

aryl, pyri ayth mdlcpyasptmnd]ﬂylydhsnﬁﬁedl witlat y2,'3 oo ddestitudfbs, cach

EZ/ dlr 292%‘312(%%%] 1kuei|'111§ n%gpeand K VA se"flgc}/édl:ﬁgm H%yk&aﬁ%lkg? r%12110 arylalkyl,

formthe r é}ddma[y, al@LhQH.amno mono- or dialkylamino, alkylthlo
alkylthioalkyl, aryl, pyridyl or pyrimidinyl;

R’ is aryl' or Het;

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

R® is hydrogen or alkyl;

R’ 1S 0X0; or

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

R" is hydrogen or alkyl;

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

tetrahydronaphthyl, each being optionally substituted with 1, 2 or 3
substituents, each substituent being independently selected from
hydroxy, halo, cyano, nitro, amino, mono- or dialkylamino, alkyl,
haloalkyl, alkyloxy, haloalkyloxy, carboxyl, alkyloxycarbonyl,

aminocarbonyl, morpholinyl or mono- or dialkylaminocarbonyl;
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R' is hydrogen or alkyl; 30 aryl is a honocycle
sel ected from phenyl, naphthyl, acenaphthyl or

wo edosabszdr onapht hyl , each bei ng optional | y sube¢T/EP108T063313

with 1, 2 or 3 substituents, seach substituent being
i ndependently selected from hydroxy, halo, cyano,
nitro, am no, nono- or dial kylam no, alkyl,
hal oal kyl , al kyl oxy, hal oal kyl oxy, carboxyl,

akyl oxycaﬁmﬁmoc fe @dcrdaashphdtlyil, ﬂﬁphmbpbbéimbhtﬁyl or

di |
e/ EP2007/D %Tanqgﬁﬁriﬁcﬁ%e@ggp%ﬂaﬁ@ﬁ?%%g%ﬁ%Eheld 2or3
f r om phenylsybstiaptshydch sabse aguihbbm imfependently selected from

tetr ahydr owe%&pyﬂabo ec?,m B9 %[ﬁ»@ﬁg' bydlél%g%twtaﬁéyl

uents stitue

|ndependen&@@agﬁl@HW@&yﬁﬂéﬁmlﬁy@ﬂ@ﬂ loxalcatbogylano,
nitro, am réﬁc ld'@Gé’fboﬁ)ﬂ ﬁhﬁb&%bé‘rﬁll NQorpBbkd1, H& or mono- or
hal oal kyl , k [oxy, Ith|o haloalkyloxy,

car boxyl , &%Wﬁ%?&ﬁg am nocar bonyl ,

st phol i nylls a hl@ho@‘chmhﬁﬁfoc‘@ﬂe sdb&b&ﬁbﬁﬂﬂﬁ@ﬁ@pﬁyﬁdinyl

Het is a npnogc: he he roc el,ec
N- phenoxypitper | Hlymﬂyrro ? mFldaZS;l)g,r fulranlyinthlenyl oxazolyl,

pyrazol yl, isqoriambzlotlyazol}ﬂusethgalzolyt ey, pammzcbhylt pyrazi@yl or
| soxazol yI 'pyflﬁéz"%?f A eT blbﬁq{crﬂe%%@d ¥le sef%WeH q}ﬂoﬂ%humo 1ny1

pyrim di nyl I n I'C c

or a
het er ocycl élug@%le%dn@q Mhubarmm&a?wyf/ benzpxpzndy. ab@rx«ﬂﬁpxazolyl
i ndol yl, b%@ﬁd@hldﬁﬁﬂl WénzisdENZAXAZRINYb furdd§N @eﬁi&tﬁé@}l)ﬂ

e a2l dfhﬁ@@ér%zﬁ%%%é%%mbbe”f&ﬂ B cach monocylic

benzo[ 1, 3] dhdkalyylic heaobyd®baoy opticnallp sabsstitibed withilc2 or 3

het er ocycl %uﬁ)s?k&%t Qe%c'h%ﬂgit{té{ei m%i[%{)ét{dghtg)g égéctt{q I%Orn%lapo

3 substltuents
sel ect ed fh@dﬂhﬁJﬁkyhmyﬂwb%y; al kyl or aIkonxy t he

N OX1HAGR s HESROthe tph%a@@tﬁfd&ﬁ(} qitlchdld s‘élt@ﬁl‘éﬁe@tf 8PIR solvates

salts thereof or the solvate ereof. 20 Whenever
ﬁ)hereln, the term’ conpounds of fornula (la) or
(Ib)" conpounds according to the invention" is

a"ﬁﬁ%ﬁf%fssd Ritaly GredFy rarppoRBaso B e (B tphr, compounds

siotordingso ti2Snidneion’dispoeand® adfo moludu tei fhaymancdtially)acceptable
Eﬁ”hﬂhg{%ﬁ%g&ggnhggéﬁgﬁnggmsa conpound according to

or mul a e ua to oxo is the tautoneric
equi val ent of a conpound according to fornula (1a)

Wik RoRo @t féndly dbPand (ek@ iRl atb @I RERS. & SBompound
according to formula (Ib), with R® equal to oxo is the tautomeric equivalent of a

compound according to formula (Ia) with R” equal to hydroxy (keto-enol tautomerism).

In the definition of Het, it is meant to include all the possible isomeric forms of the

heterocycles, for instance, pyrrolyl comprises 1H-pyrrolyl and 2H-pyrrolyl.

The aryl, aryl' 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
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.
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In the definition of Het, it is nmeant to include al
the possible isonmeric forns of the 30 heterocycles,

wo ososiosszbance, pyrrolyl conprises 1H pyrrolyl PETDEP2007/063313

2H-pyrrolyl. The aryl, aryl' @r Het listed in the
definitions of the substituents of the conpounds of
formula (la) or (Ib) (see for instance R) as nentioned
her ei nbefore or hereinafter may be attached to the
remai nder of the nolecule of formula (la) or (Ib)

thr ou ri 5 carbon or heteroat

AP Og e Pt SRR S SRL ERRASAM i hong iy be attached
g amypd Ethe switeble tHeg atbmsi mi dazolyl, it may be
1-imdazolyl, 2-imdazolyl, 4-in1dazo|y| and the

i ke. WD 2008/ 068267 PCT/ EP2007/063313 -8 Lines drawn
fihe phaimyseitiqaly recopible seithas Byatianed hicrpinbeare o hereingfier are

Bendt 15836 15@%&&&@ utfe @1 PARive fnoh A6kis Bdill aldifioh kA1Bforms which

0 utic cce | e s lts.as
ﬁ%ﬁqrﬁrﬁ)@a %wer enkblﬁ?#i PE %@Pfﬂéﬁgmab Frimyfprmy Said acid
@adipibh Setstdaa bblmetaamdlhw tmhhg’ tl&d:talse/ formaf-thoxdmtpandsl accordmg to

%q%&h n pr i C unds ccordlng 9
.'Tlgf U)r OI‘I’Iol af(ﬁ)5w hapéar%))na aeraeczl NS eﬁcarnP fmorglic’ acids, for
aaardpleéddrqhabm agdlin pagiwnlabbydbeldpne dCld,thtdr@BiOmwgdC!d) gulfuric
bagent {@1&’%@) mﬁﬂcﬁﬂ%ﬁﬂg %r%{?]‘fé’éc% n%& SeQa?fél%ra%‘tﬁcaaéél a)

or fornu rop ate acl r exa
ihxarogaGetic eidgrropansic qcn dadifpIc ul, RyveTasid, @xalig ag1d.inplonic acid,

Ra¢dini6 Ubidr mhae Qe fehbige a6d, dnalttyaéicp oAreiic fécﬂc b@hc acid,

sulfurl aci d tr| aci d oric.

SR tonrReid. . I KT, L A~
aciddeyqgbanip anml, eal@gelit, adid ptansinagalidyliqaaidiendpacdid acid.

oxalic acid, malonic acid, succinic acid, maleic

acid, fumaric acid, malic acid, tartaric acid, citric '
ddi gompaendsan el i ordEh)donethegeddil oetpes may He converted into

henzerapthdan Gods ﬂém—t@xk %é{ﬁrb? %Hﬁﬁé)dﬂdﬁlolﬂssaﬁ%ﬁns by treatment
cyclam c acid, salicyclic acid am nosal I%éylc am

AAth dPRENTRIGRIRRNIC 1@5&%@% ernslﬁﬁmcsuf(ur agpepiabyy salts as
t@ﬁdrmhahw I{ikgelﬁlb?fdte(?or?fefﬁiﬁf&r arl?ymmt mﬂycledsdrﬁphge MhethetaPeitically
erapeuti ca acltl.ve Nn-10XI neral of,.amn .
A TG o8 etk amigs adPlion Sl Bt ftire SRR fowns) which the
eoganicsad dormide §anird I aseshle khiorph appeeyeiatd bt hydition salt
%ﬁl?soéo e Sfe{ Ef‘a A n, Qe% %&Bhﬁlﬂ??&l@ eﬁlg 'aﬂkgﬁ 284 €artH alkaline metal

her el naf'ter’ ar SO conp
tShlés aﬁemeuhélanny sodiem; méa&smm tr@%gnémmt edlcipm sahs ard the like, salts

@Q&‘i Sriz@ic Back, & LM, 38%@01‘@‘3%) Md‘%@nﬁiﬁj éhpfh%é@ﬂd Mm&hc amines

‘ﬁ}ﬁ a%ﬁ%ﬁﬁ%?&w&aggy lggﬁ;yth easlé(PHTOI)J}flar T a@gﬁw (ig%ylamme

flmm@sg aimmbtﬁylahh@e aremmammes@bﬁlﬁnolarhmeadhbajpnylmde earth
ﬁugoap gPﬁanq}%tﬁg §ﬁta/ armn hdlng,l thgeh l tnhorpdlilolf&lg
samtthyRBing, ttmetby]gmmeg trlqagpgdammegqulpmqhdamypymbn@ rqdaloj/ine and

t i}
TPl AR S 2 .
tpﬁ@ap ediel. Bm@@beanmﬁ galts; %@1@#@ Wit RORA PEIERP YA, as, Yfor example,

di-ghiny| 1gshoead Beglkbanol am ne, di propyl ani _ne_

di 1 sopropyl am ne, di-n-butylam ne, pyrrolidine,

pi peri di ne, norpholine,

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

by treatment with an appropriate base or acid.
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trinmethylam ne, triethylamne, tripropylam ne,
qgui nucl i di ne, pyridine, quinoline and 30 isoquinoline,

wo b@sies2gat hi ne, N-net hyl - D- gl ucam ne, PCT/EP2007/063313

2-am no- 2- (hydr oxynet hyl ) - 1, 3g_propanedi ol ,

hydr abam ne salts, and salts with amino acids such as,

for exanple, arginine, lysine and the |iKke.

Conversely, said acid or base addition salt forns can

e c eahvglidr@dcdunit 4]yt diectalse sd10418® cordpridey tHd @At ainidhium

B BB GGt igh oo iop MRl et ko 1) are eble to form

dyaeqatiabbetveah t bais cmtmcgmn of 8 esmphrdqidomnuiafly) emihmrind

%gj{gltr?‘gflgtg ?}iﬁ%‘éﬁpﬁﬁg F%%Ht rkﬁéﬁ %@&C&a\tn?f‘e Ge HE[‘PcHﬁﬁg sﬁ’lgstltuted
Ketakehakdpasile: cr@nllwlt?éléﬁ, %6%}’&@@%%@ ldﬂ‘ aﬂd%ﬁ’eﬂﬂa’ haligy,

‘Het@# RlkcyBghdar H@&be%ﬁ%’fl'h@l‘i& @! %agﬁg&;lllédhﬁg oﬁB&ﬁSrllocﬁb!@ h

%:{efg%%[& Fﬁgg%gegentggﬁ? Plco ah{; qragye ese ectegqrom furanyl or thienyl; or
Ghibalik neeasdhob gtlbetkd ﬁem lae“nybﬁlwnlybmylbdmabﬂhmyl each monocyclic

rETngl{l %/‘clylg@clj l ro](cajslfcllge 2% 1on arbke)%]r%y tlftlﬁl a%’ﬂthl '7:&{ 3 substituents, each
rselpntmntmieaendnmbcgai&cmd ﬂtmnelna)g:tyulb ef bad s?dlnédnd ptn Preferably,
ftﬁ’ef@[h)f a!%bﬁt%’ ) Aky lhﬁ d%' @‘[ L I‘éad?ﬁ oo F%SB@ leaving groups

enzor ur an enzot
Y spclpq lese aah ps eyeik t%%‘ﬂ%?@é%ﬂleéu%%at%?ﬂ @ﬂ%lssrh y be
Sﬁhgﬁ%%n'eflﬂfo@ﬁtew dnld d,.5alRy105- tﬁu&iéglﬂfdnfgtéfg nksqltaﬁﬁﬁfﬁy 3fhine l%as a
Su I.Tu pen n e rom u 0]
REPGY eIy Vﬁ@%ﬂﬁrog?@ﬂ’%a it yeCeru bl ey SRhge chloro
amm ibdo, Gifl 6abkyctdalacetete, tﬂﬂa&r sul e Salfomtor Prefegaogl the

t?@tﬁﬁ&l qh (ﬁisl"he %htcf OP ghog % %L{ﬁt@ocﬁl‘%e&&mgfiolﬁyéxchange

uor onet hanesu ona
mesitfanesul f onat es, and Cl 6al kyl p- toluenesulfonates A
quaternary amine has a positively charged nltrogen

Phar maceutical | y accep table counterions.includ
e 67181 SOl wate, pRyRRyisep w&y tatesrandop brseierddition fapps \é(hlé‘h the

tcbfnﬁab@d(ﬁ of otnfudd ﬁa) (&t(ﬂlf)calﬂéiﬁlﬁ? td:’foﬁ}lﬁl?ﬁsa\bély as thB 8alts th%reof

u n i.s. i odo. ounteri.o e can be
TR LSRR P o refage e pel et i i
sol vate conprises the hydrates and sol vent addition
f : : l.a) - (
T
Elxlmﬁwtb@nf@fld@d@ teomprinsalh ptercechpmiplyrigeraeric frms Hisrenfedhe term

a‘@t‘éréo@l@eﬂn'c!ﬂ%f 1s$1'ﬂelt1$‘ forinkaREYNRH heRfinters oﬁﬂ&bﬂnﬁﬁéﬂ Rfinesall the
ound accor di

he invention i h
Pt 8 GG ORSHS e el drecsoaonanm %fzfpwﬂ? Jghen 4 o), and their
fN)bﬂiﬁei, bﬁﬁmﬁeut'ﬂaﬂy hﬁfemabﬁfsalt§blqﬂ@@©ﬂt%fﬂa¢l§|ﬂ11yctloﬁﬂr®hlv6tlves

a4y DOSSE ﬁs r ellnebr%fn 1one€ m?ir elgia he ch dl%fa eeiS na ion of
t“ﬁéf%égg?b 8 éﬁt% 8‘8V% H%e e nsg&%na
ebmpounrs|dangteaihcamidtui¢ bl g1l msdlblldwmmocmlldesnmerlc forms.

?H ﬁﬁﬁﬁﬁﬁf‘ts{e‘?&geﬂlc%‘éﬁt trﬁ%’ﬁﬁav%%é R-&f S-Qg'%ff’é;fgétgﬂlh &ﬁJs 1‘3{1ents on

ctional I vati ves SSess. erw se

Yﬂl@% ﬁwwdpaﬂlﬁﬁy)osa%%red fahiec Ay bale cifber e abst ohrens-
t h sds B@co@ﬁﬁé&dﬂﬁ@d&fbl@l)dnd@ Q&S h#letin E (entgegen) or Z
S( er eocC m

zusammen stereoch%mls%rym% a18 dogblg%ond The terms cis, trans, R, S, E and Z
are well known to a person skilled in the art.
Stereochemically isomeric forms of the compounds of formula (Ia) and (Ib) are

obviously intended to be embraced within the scope of this invention.
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30 In particular, stereogenic centers may have the R
or S-configuration; substituents on bivalent cyclic

w¢ pasissabt y) saturated radicals may have eithepCT/BB2007/063313

cis- or trans- configuration._jgonmpounds enconpassing
doubl e bonds can have an E (entgegen) or Z (zusammen)
-stereochem stry at said double bond. The terns cis,
trans, R S, Eand Z are well known to a person

&4 stbcﬁﬁil 1htérdsh@re&lﬁdse cempSleisedchamicah) of ((IHoitEeh gref or s
%‘\/ E ounds of forrrula (1a) and (1b) are

SV % P‘érﬁded to be enbraced within the scope of
this i nvent| on. WD 2008/ 068267 PCT/ EP2007/ 063313 -10

?ol‘?&ﬁfg' ?A%'ﬂa&ﬁhaﬁﬁr@&ﬁwteﬁ?ﬁﬁ \91 aﬁ?reg enﬁc%e%&@of known

are stereochemc y
ql@twcrqgﬁm@m REdseit i & mederidd en &ny, %ﬁ@mpt@m assigned (based

DherHAABH 18-FTEI0E §5q$1eﬁée ﬂﬁ[b@%‘th% 1@@&@1@%&&%&@%@{& QRe

present | ecul e, descri LS :
5%%6&%&6“6%?1@8 CO@%@W qfﬁg%ﬁeﬁowﬁ SFE5g8YRG b s m&iv@}ed using
tr@latﬁhﬁdés@ﬂl@@ts— [Rli’tmj‘e]rc&CﬂRé 57T, atheeeR &;ralwh}hﬁpedflﬁédi aethe eeference
cgn A 12 a?ndl nﬁ éj rcae% ers WRfl t ! hernseec ogldt g l[ g@Fllﬁcciwatﬁs
*celjltemrof [uchke; l]ahtymhl“err@xmnplet 1=_f tlaﬂ kwy:st Igplelmrefd @nlrahseutetrén the

l&ru%‘ﬁa% uﬁﬂg E-Fﬁ ﬁre@ecc%nd'c@ eP%tIP?thecﬁ&feS I‘dés W‘g%oli‘ would

e sane I ra | y an | catés 10 center
é)fa sgq;glﬁ@ease&}, Bobih 9f “q:oq,nde‘)ﬁaﬁqu wsed;: thepogition of the highest priority
Is@mﬁmn oivERI BPmERtAdarndtémn ih thetdify sydle hﬂwh thafovaddt ring

ERPY. b e o ok ndBe S Pomigieolaf ein Blape g?tﬁﬂmaﬁf by the
amg syEtérnaThe pasétibn oftthehigbsit priorityodubstivecrhiog tiesdther asymmetric
F&%I‘b% 'a{o\fn i tlﬁ? %ttr%:g g&&h r&?ﬁq@ &5 tﬁ‘éﬁ@"%r{ 6f%h§ E‘{g@&@ pﬁ&qﬂ? duBstituent

anbhe l’eéfrrﬁﬂl%? amm/a%/@enpmma’q@i “og", ifpbisian tbﬁ saghe $lﬁfe0fﬁﬂ39mean plane

Fﬁ'e’é%ﬁﬁm@@ ﬁo? e REdsR¥nt, B8 <A if it AorSHs baIY silibef ﬂf%srhéa'n%"ane
o t he h|g est priority substituent on the other

slstprmined by thetiphBtH om in the ring systemrel ative to
the position of the highest priority substituent on
reference atomis deno
! SR B rafatd, i aer i sl s
syisstariallpfret B'e, assbeintedivatholasstthen 6 e preferdblydésstthan 2ednmore

@Iré;{gtﬁ)lyg%sqﬁzm 14, BYerl 198 e dJr@tgra%Y}ﬁltegf%algg d)(!,\hﬁﬂhé'} preferably less

St er eol SOMer | rmis-in
2 ¥eind mesit mqurablsfd%tt@mtl & ofythe piber lsomér(S)asTsh@wahe@cﬂ

ohRBSt thiaMa %ﬁ% & (Im Rffer @bhcd esifibdad(29), this f}gglgs that the

eraJy | ess en nore preferaly
ﬁﬁ%}ﬁ%ﬂ SpRn4nhia 1@6@9@@36@3 QT than 2 % and nost
preferably |l ess than 1 % of the other isorrer(s). Thus,
0 f f.or i s for
REthefad ol IR G B BT ppd Pml bt sl compounas
covapieblychaivs atslgis two sticadogyni€ cedcersfin thew s(rictRic whioheray lead to at
PP YRS A LGSR Mkl @) and (1b) and some of

I nt erms conpounds

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
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
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invari ably have at |east two stereogenic centers in
their structure which may lead to at 30 |east 4

waeb@sesebem cal |y different structures. The CoOPQDERZI®7/063313

of either formula (la) and (Lp). may be synthesized in

the formof mxtures, in particular racem c m xtures,

of enantioners which can be separated from one

anot her follow ng art-known resol ution procedures. The
lcASR Bntere @tﬁmbldfw@i tBéreBbmebyt A1kdli. f Ak Blddraat(lcahardidelof deb)ratlng the

te to the di. ng .di
SRy R ROt i Pordnois RPENEE PR G AT PO GRS e
Shicohatogspleresorged ¢lorad statiofapy phasar Saidguins gteueecttcimically isomeric

%&}{/g t a% ,913%%,9 g%%ﬁgm’ﬁ the%ﬂ’%%%)g\fl%lg@ég&elf% ARl isomeric

EB2bo ey stastarting nesierinly, refdeddhet the pagt@neercurs

tshesRheem Phdgalably if\R spdcliffed fakbNEmbBIRABSireaf said cornpound will
oneric forms of

epar n nt.i t u
beore e%%rhm %erﬁsg?mﬁﬁ gethady of RiFBRES™ | {l]]a‘i?F gratiodhin®
alvansicogdla piyloySinagtidna atlapuststdriignaaieriphase. Sai d
pure stereochemcally isoneric forns may al so be
derived fromthe correspondi ng pure stereochemcally
iBormrtomeric foomsof tfc compoapprapematle (Is) er @rage meant to cornprise

TR O 8 L M LU EER A s comor

e EoiR divka-cnad t@mer@al Jautpmssispiiaoiihe pomprunds of formula
ilﬁf) LhGEbY 8o iteih &lifesSPRhE biGerehnatsn afc iRfcRB& Bthe@braced by

advant ageousl y enpl oy
Eeamﬂ?l{)ﬂ’é{?l}sclﬁf'?%wﬁure starting materials. 10 The
tautoneric fornms of the conpounds of fornmula (la) or

(TIthN 8)5186(‘ V%ttl?e qurg{%[ &ﬁﬁ%o&lﬁg ﬁll% rﬁ@a‘ﬁp%u&%rﬁfe tﬁeo{ I;ﬁiﬁJo"ﬁ'lnds of

'S con
|f<wmﬂa(1a)<@1t db)g¥leupin (omgtob seviqusil tetrawalﬁmgeg jomsTarg oyidErci do the

QI ABe LA ke conmpounds of formula (la) and (1b) or of
i nternedi ates of the present invention are intended to

be enbraced by the anbit of this invention. 15 The
Nhe kbﬂl@oﬁﬁslﬁ feimild gaparﬁlqe'@tm@}omwméﬁe@tb&hmrﬁspémng

RER T RS RO RRREAGR ot SR P dosf bR e it itrogen into

otsiNdbzidd fdaro. t $red NswedmioheachcNon xiagezen@0lliT he caoang outrlgsreacting

e & ln% tde] a"liz) gll (li)e%) oqﬁ%)) ?ﬁ hca%mxﬁfotpﬁ%e q(%ehp@or inorganic

corres p art
peeidiu A@Qromatedmmém@ pRigxElcs compalison forﬁrux@mnlgehydrﬂm peroxide,

'alk%hhhél%l' d#QaftRhlkaliR3ndtaNp QY kidad, e QN s&ﬁﬁ’tﬁtﬁe{cﬁild@ otassmrn
?Pgner be .carried out (g% reactl n%ﬁpt he st.

Sryphiidis AERRICOCEHXILSS MaYHP IR PSHIXE B %ﬂf‘iha?tsefor
ngﬁpﬂepb@ieﬂd&@ﬂb@pﬁbﬁow peid @x ihale. subptitep bbraieﬁedal’hlfpgﬁﬁb& acid,
per or. ex en, per oxi de
B AT, SPER A pork e B RS tnatito R P §R PErfyedt acia.
@d@ﬂ@@h@mmﬂ@e@ gpdruaddiydro-ppexidxi Seifabippr omts @e.gor example,
Qx;ag@}nlogvepg 081)1(61 ees nS rthec‘ ﬁk@ %g@f%?@ShQ%ﬁzjfb%n@Sketones

exanpl e en eneca er OXOI
§L&9 Ithutapogs l}g@gﬁ:@zﬁ@@ @%E@}@o‘? g cﬁ@lplgrornethane and mixtures of such

solvents.

In the framework of this application, a compound according to the invention is
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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e.g. 3-chl orobenzenecar boperoxoi ¢ aci d, peroxoal kanoi c
acids, e.g. peroxoacetic acid, alkyl hydroperoxides,

we2@8/0682but yl  hydr o- per oxi de. Sui t abl e sol vent BCHER2007/063313

for exanple, 30 water, |ower g cohols, e.g. ethano
and the |ike, hydrocarbons, e.g. toluene, ketones,
e.g. 2-butanone, hal ogenated hydrocarbons, e.g.

di chl oronmet hane, and m xtures of such solvents. In

tifigorfi¢ aniees lof dfis Elbsnta pitdr @&ﬁmﬂlﬁf ooauﬁlﬁgmosyﬁdletically produced,
to, the invention erentl

di i nt d
R R Pk PR i S skBriaby SREUEH o BLERREdr. when
dlydgot 5. mémiontdhet Snadewopl tofeferhio éHaZ@bI Hoatlinginfures thercof ;
%fémcﬁﬁ)lon% ﬁgﬁ%ﬂedl i tefsfdﬂ) Q{) iy lr@nn on dl4 rilnd mixtures

atron to a oun accor to fornu or
thasgof s cwhen pigesernp Imgngignesh &g ah rmdsze@%ibb N, "N and
%Q%E&%ﬁ&%épﬁxs&h?ox disi BATRRLE ik hh&'ér@t%o&)fo ltehérgto 1“o 10, 10,
JS élad ?I{l%t?l{eq% éﬁe?t uf{, %lnil% gﬁhﬁ? lltllg]!alg ok tb‘[r%g%.lh gd to refer to
lﬁbﬂ%hmmbhkyuammm&hEd form In partlcular when

hydrogen is nmentioned, it is understood to refer to
'Acor@phungdhceordingito theripsentioe tiewéfore inhéremt Iy eryomses s1 compound

ﬁ{cht %I{r%gﬁqmmo){tb Esrogﬁ)eg B?ﬁr‘eef(lggggre egaqrﬁe%ft eaﬁldtrﬁixtu?es tﬂ[grgoii ﬁlgiudlng a
wedipachipe gompeunds alsp gelfostradia 1ab@11qde¥0@rpov@ Mmrel& AHRE o1 BIYre non-

QE@[oadﬁ'vé h’sﬂh%shaﬁ 'BS&@&EIaced’W@neoé@ﬁ&%dlb&tﬁ% n§dt%fé§ dByithe term
refer to 140, 150, 160, éa)%r(lb) .

S
% @ ﬁ%mg%lfn l%maawgh cepynd; according t rﬁ%tamjf%
lplhdmmt:mmillp faccre@fatbte dali thék&Ff orhAV-axide forkt theesf bhesaadte

i neﬁ% rﬁ)wg cﬂ c?ﬁt%%:sdé gegst aong nq[e)oallc?l\a/fg g%l onF%trEe%rlr% 1% a c?rnolpoeund can be
|ld@tlo<pwsthqfosmm op withrgagned emtimg radm)dctm@atscuop;@ tPheraeimligand-
lbﬁgi :ngﬂeg&c esr(ﬂlgg@%'rg& ERURAYA Gthe aﬂisd@%rﬁ al ked2radif is the

oun ere n one or

rRETD @Beltqleﬁewéﬁéﬁ@lawds Fradmagiag) the @@Sbspr@ﬁ@nlws‘?q Rositron
reﬁﬁﬂtfﬁgQPETﬁrano@E@@el%toﬁ% &€t EFnPo” Jnadml amw Wwigéeh are

BTN o T S BTERA 5L ST B
Gnmreeth)é haf-liaes d¥-thosk dedidarine ﬁdoejpemﬁre@o shors,at isainky fbsible to use
Epe% gplglstltw&%nvﬁgﬁ] E@e a%Eel&%?o? P%Bg F‘frqg&gﬁ%ﬁh&%ﬁ {h?lgnhrmtmg

oun
dheingisch T@a et @meax iseg of iso act TR ot GPend hbr The handling of

tRdb %dl&%ﬂ% 159{0&5% Mgk S6 Y ERo TE R AR HBEEBL H a rnolecule

assay), th Hafom or the 125l-atomis the atom of
@ﬁbbE€W¥®tB%ﬂ?%%1%%%@» For |nag|ng, the nost commonly

tron, emtt ct e es a
15 e RaR. G aieh el 1hted RoaRiSibts oF BErEET sfibin.
mlitm:geﬁ,&dﬂfand)xlygmeaﬂddiaﬂogenv escfahb@Dthe Iipac2ivanthnil B selected from
radg% @Pf éﬁ%¥££¥nan$%§86 the hal f-l1ives of these

opes are s Chort, it is only feasible

4R p %I%ula# *ﬂﬁé%a{oa&ﬁk%t QZJU%é fg%éle&{@g nf'ﬁ% %r@% hgr o2y 123]
Qn_sit 651 or, t tion m-t
usé. FheBimo &t mBﬁ@t}dy e dradsrablicte redioasie @9?141’@ lsm@from

amgg@a§5f3ﬁhéch@ﬁdﬁrng of these radi oactive |sotopes,
therr production, isolation and incorporation in a
nol ecul e

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

hydrocarbon radical having from 3 to 6 carbon atoms ; or is a cyclic saturated
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25 are known to the skilled person. In particular, the
radi oactive atomis selected fromthe group of

whyasogren? carbon, nitrogen, sulfur, oxygen apdi/EP2007/063313

hal ogen. Preferably, the radipactive atomis sel ected

from the group of hydrogen, carbon and hal ogen. In
particul ar, the radi oactive isotope is selected from

the group of 3H, "C, '8F, 1221, 1231, 30 1251, 1311,
hyBrocarboBiadiohl Biviag GofBio 6 E’er&e&tabisylttadﬁ&& td @@ﬂrﬂ@l@ﬁdr\lﬁanched

sst%%eﬁ&gc{e ?}%dz?%\%lbem dal{l{#@g&t lg%g %ﬁ)on é'l?m W er%lln eacan ¢arbon

stanacghbe aptionaln stbettusat witlatgaio, hyﬂom@éhbdhybaﬁoneﬁo
Iﬁyﬂeﬁglyf AQﬂg% %19%1 tccﬁ’rbgéc}ﬁh@& Ca ed(ﬂgdllo%at% & ¥§d141§1‘f havuég from 1

sat ur at'e ocarpon r adi Vi ng
daplsarbon s ; orea*apgc ig selpeateehyedioearbanag m@@wf@eeéaw

C%OEP?O%W VR33h3ack daBbdlVsbRCaR b RpfigehlIGalibhavkbd &ith 9 droxyl

carbon atons attached to a straight or branchéd
§%€ﬁf ¥8%Nydr ocarbon radical having from1 to 6

Gﬁﬁbﬂhb@hmﬂBmIthﬁ[ﬁhﬂwﬁa@hbhaﬁhﬁﬂhyhhﬁmépﬁﬁxﬂﬂynmﬂndordhﬂ
161%]@%' 1:11 eml‘t‘)baltnlletn q*g{ all nl’tlg{l{uﬁea)%femb {orgor H%relnafter 18

N era
17 @ik&h&lmem rqm@&anfatawaigwmduamb@d satadirtaﬂdlydh@arhmg rﬁdloérh having

Ficin § % B cGRORAMALAM s (62 Lxdeipl@ nSYEN! GhABIPIL Shrethyl-ctnyl,

ocar bon radij cal aving from 3

\%@%.wﬁé@@ﬁ thogilgo afeém%iawbgr@ub ﬁf poﬁ?éksrlys Sutdipil pyirey
e irBs s @aydht ofabra@h@@@hﬂﬁydt@a( dr&¥aeb By @ic), haaiﬂgyfmma to 4

ﬁﬁ]ﬁbﬂélam estsé‘¥ yr pfor'e Ohex @e?tﬂél B%%Q?r?ﬁﬁtg ]gﬁgtﬁg%{)ﬁhe like.

in all def|n|t|ons used herelnbefore or hereinafter is

]IQ th%lfr%g \b(%rjk ll%gtrlc?ﬁs en a?keﬁglsfs %'h?{é&lt &f br?ﬂc%%& lﬂ?&ilrocaurbon

ocar on radr ¢
adlbed hagng lf@Hle &ho garbew ntoawmptaenm@u Houble b@rhwuch as cthenyl,

g n ll h 1S a4 a
%ef e%lr ggtesu bagf 8%1811 ke eny! raﬁmﬁélke @é%ﬁ'ﬂﬁ?ﬂ 8 *’s?r ghksr brAnched

prosaibap gadic h@\éﬂl@ %pmo% & %g%@oglatcematn&g a triple bond such as
féﬁ@'h?l; pf ylr B@Hyﬁﬁ pd?iﬂﬁlﬁyl,gle&ﬁlﬁ)}‘haﬁd e Hke; C@E@@Iﬂ)aﬂdy@fﬁﬁa cyclic

SRRt R U TR Padior SR o PERB b e to cveo-
mhnaLapmbbuamugdo@zgﬁbbkﬁﬁyky]s a straight or branched
hydrocarbon radical having from2 to 6 carbon atons

contai ning a double bond such as et henyl propenyl ,

B thenfyamevparksoé Hits apisaieary halgrigia ﬁw@tlmenbsel@teda“mmyh%mup of

'ffﬁlo?o %h{o@d BREm® nd1oAB %H&ﬁaloﬁnxsirl@ca%afgﬁt basthisdkd Q@fwaw
rqom 0]

ban |n|n atri le bond , su
arbpp Wa? L%Yl%g’ tooé Ao ato%;é RE ¢ IJW lic sﬁt&@tﬁ@ Sy(?rocarbon
&tﬁtﬁcdl heving Kem T GCM‘bbﬁ) aﬂoknsl orIaScyahc'JWLhraKéd h?&ﬂoldiitﬁbﬁf eadical
dro arbg bl adlcal hawng]l rom car
€

ng Tony garb8n )%Irs atfa eéi tod s%al)%c %rbtfffmﬁ ed sa%ura
dlydtosg@nn yddicat having éxyl 1 tond ta‘rbmf atammhwemfontemr snore carbon

AR ﬁ@%ul%ﬁtut&%vﬁh lotie 8r MRS HEHs. %’%f@l‘%ﬁ/dh;lB ‘?{%&Hﬁ) fluoro or

grou
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
within the definition of haloalkyl or polyhaloC; salkyl, they may be the same or
different.
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25 fluoro, chloro, bronmo and iodo and hal oal kyl is a
strai ght or branched saturated hydrocarbon radica

whaoosngs2bTom 1 to 6 carbon atons or a cyclic SPCT/ER108T063313

hydrocarbon radical having f{pm 3 to 6 carbon atons

or a cyclic saturated hydrocarbon radical having from
3 to 6 carbon atons attached to a straight or branched
saturated hydrocarbon radical having from1l to 6

Cafile htatafiiy; cnvfodreém rélies & a asmﬁlﬁnma lolf Gatrmaila (aa)om(ltg o8 any

bsti d h
A SOl RS Mt lieg Ao ichor mt?fﬁsqﬁl&rcmbeﬁ R i,
®' brono. ¥ €fatiablly C;hakpall kg=-N-ORYG layiial, aGinogal Ky
which is s@ eﬁﬁylﬁ%w%rh‘?mnﬁé &ﬂlﬂt}ﬁ&%&bﬂ i tut ed

G _6al kyl one or nor

fluoro at oﬁiﬂa(cl%Qﬂkylé%@ﬁﬁCe6a11@ILf¢lwéH<6i}ﬁéfhWV13mm0C1 6a1ky1
trifluor Onﬁgﬁﬂdcarb%n%l' eHohb e ﬁqcsegm)tl)anﬁﬁgca%m v |al"§|ﬂf(ar})6hyl
case nore o Sa hed to an al ky

or C _6al kiﬂ rﬁ@% E‘S%ﬁ\i hﬁrgwlRt Ii%&“ Fnition of

el oal kyl ds hyatbgdnaCoGlkBatk vityl, drpleyy,nayrde, theecapmire

or differe 267 P

flrst i n orest iR etPRER, T aCIE MR A fihyginine
formula (la) or (Ib) or any subgrcﬁ}p, reof as

menti oned hereinbefore as interesti nql\/ odi ment

wherein Ri oﬁ@n@?%%&ﬂ%al offorRilkyny CWIN-GI%YIS CH,, O, S,
am no, nono’or am no, am noG _6al kyl,

mono or 5 dYH e1Near4y] ani noC| 6al kyl ,

. eal kyl cay @P{Mﬁ@m%ﬁaklkwylcl 6|amyn<ae>ar<}nwmkymno
oL S0 e LAmneear B S SHOOL b0 it o

hydr ogen, C _6al kyI oxy, aryl, y 0X dr oxy,
mer capto, Cl. 6al kyl oxyCi 6a| Ky Y, _ | thio,
mono or di (Hﬁtcﬁﬁb‘l%’i-lq amialleyl. ory 10 Mpyrroli dind:or a

rlﬁdl'n& @5 of eﬁ&rlﬁﬂé&nwﬁfyedr@h%rbée Ct%z;al%l 0";?“benﬂ§ul'I il

5‘ W@ é%gqt(l}ﬂr a@p&gfud%@a OWI’IIIC they are attacﬁgg may form a radical

aryl G _6al kc}ibct@l SomGat kibup odpytrolidieyl, 2getrolidyl63pkistblinyl,
Het - O- Cl. 6al k

pheny! 15 PEAY Khamigs Bl Rudtiiian P iy oo tine

C _6al kyl onidezvigly pyragelyRarizmotyl RS peratyexheyridamd, piperazinyl,

o ol "9 AR AL REGY poh i SISERE RN LR 2
2-pyrroli nWOl’P@llﬁy]r gl thwmorphqiw} @ash rad}Cﬁ% %@@ﬁhhdwbﬂltuted

pyrazol i di Ryh, C Zalkil, $a®0hd10§| salldl e8] Chydlicyloxy, amino, mono-
i m dazol yl, pyrazo yI triazolyl’, piperidinyl,

pyridinyl, °bi per azi nyI 20 im dazol i di nyl,
pyri dazi ny Idl(prakyﬁadiiﬁ(y,lCl_6pl>hyh]zibn§21_6allty1¢>@ﬂlraylkyl,
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,
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
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nmor phol i nyl and thi onor pholinyl, each radical
optionally substituted wth G _6al kyl, hal o,

wh200905826al kyl , hydroxy, G _6al kyl oxy, am no, PONEP2007/063313

di (G _6al kyl ) am no, Cl. 6al kyl_j4i o,

C _6al kyl oxyCG _6al kyl, 25 C _6al kyl t hi oG _6al kyl and
pyrimdinyl ; R4a and R 5a together with the nitrogen
atomto which they are attached forma radical

sel ect ed f rsobstitiat Gidepihdemsicddtdidrerh Qayalkel poliyngloC, salkyl,
pi peri di no, I perazi no, norpholino, 4-thionorpholino,

2, 3-di hydréll Eogl ndol -1-yl, thiazolidin-3-yl,

1, 2, 3, 6-t etard@y.ghllgpyiniddyy, Chestlylyxly, 61 lsidkapepl nyalkyl,3@nino,

h hydr o- | 4- i Ny
A i S oSO € LSO i
pyrrol yI |Gn6@13§21<§111113@| ﬁiﬁﬁ’ arplypm@l ol pyiynidinyl;

RO M dazol iyl oftRYr azol inyl, imdazolyl, pyrazolyl,
r,i azol yl , di ny rim d| nyl ,
gﬂ/r azi nyl égﬁy‘{r?geélzl‘ﬂw 163@%’@ &/1;96. | opti onal | y

Ribst i t ut e midibpch,orZ,, ;@kgr 4 substituents, each WO
08/ 068267 PCT/ EP2007/ 063313 -15 substituent

[ ndependentlﬁ y %8l ected from G _6al kyl,

;?olaylﬂﬂ oG t(@thcyforrnthalraﬁlcaéﬁ(}HeCPBNFkyl hydr oxy,
11 6al kyl o | oy G _6al kyl, am no, nono- or
(G 6a|k de’ g Lg{ “8al kylt hi o,

etleal kyl OXSI@OIGQ‘FW seectpddyorg aherpl bty L gegneyhthyl or

ar ylh | pyri %t%ahgﬂmﬁyﬁhtmldwau Ibemg%phﬁnaaryydubstgﬁtettla\tlﬁh R2 or3
i s hydrogen

Pycirogen_oPestTisais G1ch S fucns R epeetiy loqie from

t oget her f dwdroxkechal@diyaad, mtfd—laﬁilrhd\lmonomﬂdl(@l Alkgt)egar,

Cl. 6al k
ohenyi - nasietfY ol BuBClAMREYC, A RHITRESC! lTiony, parboxyl
each bei ng Comlimlnaywybomb@mmwé@nw tnmrnholmyb@r 180N0- Or

substit uent(ﬁ(c1 agﬁ{%éa!r]g&g,mt bei ng i ndependent!|y
sel ected from hal’o, cyano, nitro,

#Bflo- or dily t@l@awgqr S)%)é(ﬁ#q%from ehohy naphthyl, a&inaphihy! or

pol yhal oG t&ﬁihly&ﬂonaﬁﬂtmﬁ;aédéu Ibeg ,optiahOIsi subgithtet axph, 1, 2 or 3

S IR e S A N A R e

aryl' is ahydmogyvle cyaleaited amirmmnpnenyt di(Gagekybginjno,

acenapht hyle 9fiiy1, polyhaloCy salkyl, C;galkyloxy, Cyalkylthio,
haloC, salkyloxy, carboxyl, C;.salkyloxycarbonyl, aminocarbonyl,
morpholinyl, Het or mono- or di(C;.salkyl)aminocarbonyl;

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

hydroxy, C;salkyl or C;salkyloxy.
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20 tetrahydronaphthyl, each being optionally
substituted with 1, 2 or 3 substituents, each

wa npshsg2eent bei ng i ndependent |y sel ected fr onPCT/EP2007/063313

hydr oxy, hal o, cyano, nitro, _gm no, nono- or

di (CL. 6al kyl ) am no, C1.6al kyl, pol yhal oG _6al kyl ,

C _6al kyl oxy, G _6al kyl thi o, haI oCl _6al kyl oxy,

carboxyl, G _6al kyl oxycarbonyl, ami nocarbonyl, 25

mosdebad iﬂ’ﬂe}tbstm'g&lmbbﬂlrﬂﬁﬂ ®@clat@s$ to a compound of formula (Ia) or (Ib) or any

di { Cl. 6al kyl

RubpiR et é%@s@@%%ﬁﬁgﬂ%@ﬁf% & BTy B PR PR it wherein R is
sz&lkemyl,n@:l salkypyk eCyN; ORYr amiobyhpena o dieZiakikly])amimany!|

tapdn? 16a1k?1(% oydr di dl ‘z’eﬁﬁﬁ %ﬁﬂ)Cl tahi)fllz@l 6¥fkglcarbopylammoc1 salkyl,

i sot . pyridiny yrim Son.
@Wﬁl@aﬂqOﬁy g 08 AR cyalkylinmeecsr oy b iR o aN Sy b8 R i

qwmm 30 parubnax@hérBnlR' ik @ggehyén 1kcgrgam<5rh§alazol yl,
béﬂ@Oégt; lh kga%a F[‘kyibéﬁéﬁ ,r]%J g?e;sfglio e’ln particular wherein

&35 0} hyidmebenTBINLOR!'Hi oxi nyl or benzo[l 3] di oxol yl ;

each nonocyclic and bicyclic heterocycle being

optionally substituted with 1, 2 or 3 substituents,
eathrdsotsstsiing embodindepehdesrio Iaycom@bemt effofmalm(habo(IbBe any

U st DS ol Lo I ere e e i i

cgrdied to a conpound of fornula (la) or (I'b) or any

subgroup thereof as nentioned herei nbefore as

n%ogéﬁaétlﬁ% tlﬁgn%gﬁp(@g}lt Ig errsf I0 gﬁBR'WBIO%}d oqucrr ula ?ﬂg ot (Ib) or any
dulgcou b thlckaplt hmmmDneda]malld@fore ab lydrestimgrembediment wherein R? is

SRR NN NS S Wllipyor bvdconsn, Gyelioignyor Cigaliyitio

dvlorgiix Qﬁrtlsauakﬁ Jafi mli@mw pwferalpis nRtaNakky| R5aR4aN—

RsaR4aN-C(=0)-; in particular wherein R is
c2 | kenyl 6al kyny]| C=N-OR', R5aR4aNal k
E&ﬁmreg%%me@lafeS & pompewndiod torauls Hla %fr(lb) or any

\Mi‘@g’rﬁumtheﬁof h§m@ﬁt_(ﬁ@ki|h%fbyﬂbe@dre a@rrﬂbr&ﬁng]eﬂlb%dtﬂimﬁ vherein R is

T N T T p—
rperttcuban €4l 6a‘ibyleopthmiakby sulasitutett @roasl, Dp@onaﬁtn odbstiaried naphthyl,
\@ﬁg&eiaﬂl@n v&.}h%reil Slre %&g&t(s: gﬁb%gaﬁl tsn?étﬁlﬁt@%gﬁ ;&Pr ptlonally
crbyitged g@-ghth}igargﬂmgfmgg parh e pavticlar opsienplbn stltuted phenyl
%@ﬁ@ﬁaﬂ%ﬁ@ﬂﬁu@é nhISHtl%Fle IG'] Qalﬁmﬂérgﬁ%ﬂ%ﬁ%@dmﬁ dRRioh8lly
ﬁk}l&s[tlglgg(ﬂph X’SL&S%/ | tefgile%p]g&l;y{ m%}’ellg ﬂ@roeptlpﬂal substituent
pepitctfeeabla halo% gl cshkﬁb _ Padfbybie®/, is phefyermbhty et 0xalkyl or

resting enbodi nent relates to a conpound
nfapl%&q{@ufﬂkeli a) or (Ib) or any 20 subgroup thereof as

mentioned hereinbefore as interesting enbodi nent
WgL & iﬂte%%tihg 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
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.
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al kyl, arylalkyl, aryl, or Het; in particular
C _6alkyl, arylG _6alkyl, aryl, or Het; nore in

w@asosioeszbar Ci _6al kyl , optionally substituted pteRy1007/063313

optionally substltuted napht hyj, aryl G _6al kyl
wherein aryl represents optionally substituted phenyl
or optionally substituted naphthyl, or Het; even nore
in particular optionally substi t ut ed phenyl, 25
optionally substituted napht hyl, aryICi_6aIkyI wher ei n

RS0k R PR bRt R YRSt BRI S o any

subgbu thersof as mepmﬁedmatﬁmbeﬁab 0s mergstlngrdndxodment wherein R* and

5 k]
e b Ly e T
nath@gr@@ ePNEISHPS OhRIPeTdiRG MiRArEZiNY. ajorpirolinppimigazody]ytriazolyl,
USR] HREBPabnAs iB&itLRA’Ehhel fikyPeh&Eten ?&Tlcular plperldlno
i nteresting enbodi nent wherein q IS equa
3. More preferably, g is equal to 1 or 3. A seventh

im heesitdreging rébxbdﬂimmt rdlz&bﬁb&lscdmpoan@ ofrfoomantd (©f) or (Ib) or any

rsns rﬁrlrrlojl%pﬁ % eﬁ% (%br)eld%eléeén Ie %rg s 1ntf:|er stglgpr%ggbgﬁlrn?eo ft w%ereln R is
whemryd |opt1mlla(r$dbstmaeé awath hahd engmdm&ll@lky]@pysg@mtlcular phenyl
Q%g5ﬁg uﬁ&tﬁké@ﬁ%ﬁ%? in particular C _6al kyl, nore

[ part |cu ar net or ethyl. Preferably R4 and R5

are nmethyl. WO 2008/ 068267 PCT/ EP2007/ 063313 -17 An

el ghth 1&1‘6&@'&1{3@ EBOdiEROABRND ar®hoasd bpfoamﬁxarrm WACbLPbr any
fornmul a t her.e

subgr
sBhPuRb Rt pesbitse Feuthérd to i TGina R wheroin R i
\gdrogem R4 and R5 together with the nitrogen atomto
whi ch they are attached forma radical selected 5 from
the group consisting of piperidino, piperazino,
oy ghinthinterssting smbogiment ralatesotoy compeand obformaiadI@iong) or

QR s@RAb kY thereBBhd &Hﬁt%eWhEJ%nl@%fo@@hé‘ﬂﬂteres@Rg @nibBdiment wherein the
particul ar piperi A ninth interesting enbodi nent

CeMRPWY 53 CRMPY ﬁ’r@ﬁlaf&rﬂula (la) or (Ib) or any
subgroup t her eof as nentloned her ei nbef ore as

@E{V}IGA té}%gtenboq% ﬁ &Mfl?r ghong 8Ro6m]:):s Ooé gr%{]u\fall (Ia) or (Ib) or any
@b giailp(gﬂemof As mnntpmretilh(etduﬁjefqrh enyiteregigicorteidingent wherein the

SURRPLAG g a0 A 80 SHERAFR. MRS oo
subgroup t hereof as nentioned herei nbefore as

AteR&siH Mer&Rihe @hmsaﬁnéﬁh%lﬁmowcdnspouﬁé oNFAMABAM) oMIb) or
relates to a.c

el event h |nter st|n

GRY phereith frfaf asoline 1061?3 g‘?“@ﬁb’r% %@F%%ﬂgﬁ@beggp% crein the
rehipbered a%ﬁ@bﬂﬁt&f)bﬁoﬁnﬁﬁ (i)t @rpasiduhg weirhod Riesdlkyl, more
wq%n%%p(fhek £Q ﬁ}l's a conpound of fornmula (la).

POTRAP Ry 1KY Side Pt i'ng embodi ment relates to a

conmpound of formula (la) or (Ib) or any subgroup

tﬁb g?t?%%cﬁ?nt ﬂe%oé}ﬁlg%(ﬂﬁéﬁ' SRRk & C&ﬁpblﬂh%%lﬂg (Ia) or (Ib) or
any subgroup thereof as mentioned hereinbefore as interesting embodiment wherein R’

is placed in position 6 of the quinoline ring.
In the framework of this application, the quinoline ring of the compounds of formula

(Ia) or (Ib) is numbered as follows :



10

15

20

25

30

conpound is a conpound of fornmula (Ib) and wherein R8
is hydrogen and RO is oxo. 25 Athirteenth interesting

wepdedsszent rel ates to a conmpound of fornul a (AE)/ER2007/063313

(1b) or any subgroup thereof;@s nentioned

her ei nbefore as interesting enbodi nent wherein the
conpound is a conpound of fornmula (Ib), in particular
wherein R8 is al kyl, nore preferable Cl.6al kyl, e.g.
met hyl . 30 A fofirt eent h i nteresting enbodi nent rel ates

to a conmfednt 0 grmula (1a) or (1b) or any subgroup
t her eof als t|o Sd herei nbefore as interesting
enbodi mentXvhergtn“RL s pl aced in position 6 of the

qui noline ri8ng. 1l n the framework of this application,

the quinoline ring of the conpounds of fornmula (1a)
(I'b) is nunbered as follows : WD 2008/ 068267

Féctb/uapgu@ Ttosg g embodgmens iga vorgpoynd of fornpula(Ig) ar (kb) or any

sﬁ%rb@;?ﬂfefbof Bl ﬁl%ﬁt%ﬂeﬂgle{%ﬁ%%@drgﬁﬁ IntdrSstf %?d’ﬂéﬁﬂﬁ‘glt Qfherein aryl is

for (lLa) or ( or any bar oup
Wﬁiﬁlr%d’hﬁ@flemﬁf?é%%ﬁe@ bePhonybe ?Hﬁ’@n%lkb%}g’ﬁﬂ%lﬁ‘td with one or

\Mw rs@byﬂltwmsl selested Erdmrlap&lb hpl codmié elglysfo cgmfoga aliyefoR erdthiyle
tiona tituted wit one or two
§ﬂ%@%i@ﬁ§%ﬁ%xég ‘%WgﬁyﬁgVo, for exanpl e chl oro;

cyan al kyl for exanple met hyl ; or al kyloxy, for

Ffﬁén?h ﬁRérQ%{ %’%anoﬁnﬁé éﬁﬁ?@ﬁx &’J H%f? %?d QE)% (Ib) or

e use o conpoun ormul a
:r.ley aweraubilesapas mentined hereibafare ?ﬁa@ltqii@ﬁt@g sBbpdingeng for the

'nﬁﬂn@fa%ﬁfré Bﬂa ﬁﬁﬁfé@in@ﬁtmor fe rtrebﬁﬁent BRAYAASHA ﬁﬁeéﬂonawnh a gram-

nmedi.cane he treatment o cterla fecti 1an

\W? V%alécp%ﬁ grﬁgjslilqgavge eﬁ:aqr&m é)r%}ﬁ FLY, qr@ 1n ection with a gram-
asities baurriypn.ef erably a bacteri al |nfect|on wth a

gram positive bacterium 15 A sixteenth interesting

enbodi ment is the use of a conpound of formula (la) or
(Aﬂ_siyte@nth ianagﬁss'lug)gmbﬂzqémtehteis dufusaof pepmpoureldof formula (Ta) or (Ib) or

Qﬁg @g ?F ad ﬁ%ﬁfcﬁ‘é& 'h@l%m%'gﬁ)‘?g hmﬁtresfti‘ﬂ%eehﬁ%dlment for the
actdre o

a nedi canent for the treat
Rpugciuge of medicraanifRe theitreatopent o o hpdeind ifectios, wgrein the

(cbmpo@d &f fa}m]maﬂaa o} @9pPhss am'é:g@lk 113 u@/ﬁﬁlag&hstaﬂ't 1dagasile baberium,

bact r|u artlcu ar a 0 ter

55 BBl e ebafins Gt Hunfpragh B picer SHaRREHEoR Preferably o
HC&Q<§u5nﬂmm¢I@@emhﬁﬂﬁn@abuﬁmh&dmgddﬂﬂ@&@haeMaﬁ&:

descri bed hereinafter. A seventeenth interesting

enbodi nent relates to a conmpound of fornula (la) or
angevestgpifh oupresting aatfodagentaplpics fred corapeindisd flomeladla) or any

IS E6ES HeRDT SIRRAHISTRAthe WRIEIrB a® BRerlting embodiment wherein one or
more, preferably all, of the following definitions apply :

R'is Cyealkenyl, Cyalkynyl, -C=N-OR'!, amino, aminoC; ealkyl, 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
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;
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nore, preferably all, of the follow ng definitions
apply : 25 Rl is C2_6al kenyl, Cz_6al kynyl, -C=N-COR',

w@eooso¢s2am noCi _6al kyl, nono or PCT/EP2007/063313

di (G _6al kyl ) ani noG 6a| kyl,

G _6al kyl car bonyl ani noGi 6a| kyI nono or

di (G _6al kyl ) am nocar bonyl , ar yI car bonyl ,

R5aR4aNal kyl , RsaR4aN-, RsaR4aN C(=0-; R2is

&'kl I8xdyogeh Br p]aﬁatll't}ﬂuinq{art@uleﬁaﬂyﬁﬁdgeﬂﬁm mpthef;er abl y

met hyl | 9XY; R3 is arylalkyl or aryl; in particular
A 7’ napht hyl or phenyl C _6al kyI optionally 30

spubétltuted with halo; R4 and R5 are G _6alkyl; in

particular nethyl; or R4 and R5 together with the

nltrgag atomto which they are attached form
pireferablyi, fothe remipgurshs o Jormuti {Iahaad (Jo)$ilssy pebgreup thptepf as

Eﬁén@lo%edgge%%‘témw é@gﬁt?res &QQ&{HQIS?% fhé term “alky I’A: ;elplgeslents
Gy & oG BETSRGAY ety bR i bl TeBpsegt s 1.

DoRhelo€r gdikyl, in the conmpounds of forrmula (la) and
(I'b) or any subgroup thereof as nentioned

her ei nbefore as interesting enbodi nent, the term

"Modt preferahroagmunds oTorelk kla) arerponpopndsf ssteatsidyfrom

Cl. 4al kyl, an he term hal oal kyl represents

pol yhal oC i yl. 10 Most preferred conpounds of
formula (Ia) e compound lected from [i a OH H2
' W NI ~ | CH3 /~I\ NO
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CJHOCH3 HC~, CH3 11l NO CH3 F WO 2008/ 068267
PCT/ EP2007/ 063313 -20 including any stereochemcally

w0 sms®68267 f or m t hereof , a pharmaceuti cal | y accegt/apioe7/063313

salt thereof, a N oxi de form_dereof or a solvate
thereof. In particular, preferred conpounds of

formula (la) are corrpounds 7, 33, 9 or 34 (see 5
tabl es hereinafter); a pharmaceutically acceptable

Sﬂdlﬁdlh%’l%ﬁﬁéreo&e&ﬂn@éﬂyﬂﬁorﬁﬁidﬁoﬁh&l&@@éf, f or aI sol vat e

reo era the, co . or a.(la) . or
eyl Eiadre WLGREE 81" Enlih orBBrir o ol thereot
(herel nafter indicated as a particular A or B

q#l ap%ﬁﬁt‘?cru%?hé%%g el BRfoNRRGE fﬂ)rfhls?%jaﬁ eﬁ@tcbﬁgl)%ﬁis ]703§ r99('% 34 (see

aster eol soner

dblesoantinaftari a)pharmacenticahly doeant bihsaltahereeh e é\F@de@ rgl thereof

PeanslvhRaherbde compound is a mixture, in particular a
racemic mxture, of the (R S) and (S, R enantioners

or a mxture, in particular a racemc mxture, of the
(PIR%fB)ab@n Che(cSnﬁibuﬁch afnformuRr(la) e (b isaf pe&ﬁculirhﬁmmm blie@sitiomers
icu nt i Qmer

Her 1na1ger 1n(%{182g as aapar% l?lar ome 1la{st%se%1rsorge @ﬁﬁnce 1i%1bstant1ally

t'erebi%6
tft@e of dearther dnaskttr@mwm@(s))w dincaseetic asmpownd df fompdns) an(Ib) has

VBQS tcﬁﬁél c'e%tefss thflé §£nsi tﬁﬁltﬁé gtq?]%d'hnﬁ h§ nﬁp\(tﬁ}eh ﬁﬁlﬁa?tflcular ﬁ racemic

pro ocol or secon . er ab

HETUES 9h Sigr{ K- @fandf@ﬁv}ﬁp@m(qnaﬁ)rs B a {m)ﬁ)lre» gl RertiEar; acrapeémc
Qﬁl@ﬂl{ré , Qe stpﬁida(ﬂtS)%hlﬁﬂ’udcnﬁéi‘e H%fre&ﬁeﬁf&r ?h@ ﬁﬁ)litures in particular the
enantl oners e C ou or mul a

FHamie SERERY. of TS mie G e td oy e orbpey Ao B. “Whether
champoemni mitirdies iGledpd af 8, dR)B d{pend) orowh¢tBerS) is first isolated in the
SO OFBlocol AT (Shng A2 B3, ARSI compou g
tfpranudan Ha) Poiiexis aipgrticnkdr @@ﬂn@dn@s (substartally Bree @ tIB2other
@ﬁ@[ﬁﬂﬁi&r N IMRSEHEL cdrﬁ duddio? %rﬁ{u@éj(lg)' Jr%tb) q’lﬁs &ﬁlqil Cdnters this

ESI r ot ocol ther. it is

Q\&éﬁle}cpgﬁ){sbg A 18 Ahe( @ g) i) )=O(IR lﬁ) ?rE(}S S eBg}tlorner Hereinafter,
dhlﬁéﬁaﬁ[o@mr %@zﬁﬂfome&-’ﬁar@hm&m{ AZTBY & B OWREser the enantiomer

dj tgt t
BNl %, e B o B PE B S R RS ek RSB ppona 1 on
i2nfreteispmthencprotdicnbaral whathdracis sepaadted fibecthe dn(Al, A2) or B (BI,
@ﬁétd%%{&&’q 03{][1trhose di seases caused by pat hogenl C

acteria such as Mycobact eri um tubercul osis
(| ncluding the latent and drug resistant form

thereof), M bovis, M pERRAEACOLOGY

The compounds according to the invention have surprisingly been shown to be suitable
for the treatment of a bacterial infection including a mycobacterial infection,
particularly those diseases caused by pathogenic mycobacteria such as Mycobacterium
tuberculosis (including the latent and drug resistant form thereof), M. bovis, M. leprae,
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.

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
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30 M avium M Ileprae and M mari num The present
invention thus also relates to conpounds of fornula

w@ b@p/oas261 1 b) as defi ned herei nabove, the PCT/EP2007/063313

pharmaceutically acceptable_splts thereof or the
N-oxi de forns thereof or the solvates thereof, for use
as a nedicine, in particular for use as a nedicine
for the treatnent of a bacterial infection including

%othé@ Hﬁ@édf rdsalell 4f @G tof @ phabmidentittd compbgtisaB&Bdf as described
nven

TS R B Gpttu s ortatnl SR RE e b ERPRRL G Bnl,
safettsont ineludiofz aony¢dbectdidxnfdetidror ns t her eof or the WO
2008/ 068267 PCT/ EP2007/ 063313 -21 sol vates thereof,

as well as any of the pharmaceutical conpositions
tArspEidHslngn e@@th@ﬁ 45BeFt, tE@ HeCRign: R vides a fsghaded dfcadng s patient

@ﬁff@m{gﬁﬂ%ﬁaﬁeﬁtnsfc of, at%@tehﬁﬁlﬁfdm% @ém@mgaqﬁ@bb@dtenal infection,
ction. |nc$ud|n mycobacterial infé

CATIISSS AR ingep ﬂaf‘slﬁ?éléflt i Rerssaly ¢ ?fﬁctaﬁ&moa@%of a

aompbinaﬂorqfhatma&uum campaditi@niccoslifd @®rthaghvention. or at
risk of, a bacterial infection, including a
mycobacterial infection, which conprises
dalmilditien tr thaig actovityragapat ingertbagtetingha paupowab kgcording to the
%\teﬁﬁg)ﬁ YR AP e g%au?st oﬁl‘énﬁagéﬂé}{ja ah g@H&ﬁlnﬁgﬁéﬁdl ggilgo%ens may be

onpasi tion accor the i nventi on. di tion
t%%%lﬁéql AS gither gra{ﬂyp@vgtawr@t grwws%‘feemﬂpge% &@&@m&pounds

&ﬁﬁ%dﬂﬂvﬂﬁ afAndt fbath gramqmsitﬁe agdl gra@ﬂl-ﬁ ARGk pmogaﬁlafesgenerauy
ot he

Srabdadridy g Sare R PeERR opsd Ry g f@%ﬁ@@i&q et

pmtdntlgle A, reghﬂledaascﬂctm% Eginmo gradhs posidi ¢ dharglcddri grarhyncggydvierimtterial
8391{ ggff a &%éutlér &g&fﬁ& rg& 1%% %%&tgﬁ C}%%{h%g?r%n Sn %%ﬁlcular the

regar roa
DETSEV qompourh@s a0 APOErALeinsf att1¢ﬂét m@mtp%@Vp heeatiyrppreferably

%gﬁn&%ga&ﬂ mﬁ%x@ﬁk&%ﬁd@ﬂ@kﬂ&% Qﬁ@ﬂbEQ%h&@MﬁmQRQAﬁégnm}
gran}ne gative bacteri al athogens I'n particul ar

é’@éﬁlﬁ% a“éﬁ’%anaf .W@énwa%g@m %ﬁgaﬁé? h%?&‘é’ﬁs In
particul ar, the present conpounds are active agai nst

AR R

preferably agai nst one or nore gram positive bacteria

ﬂq{ng[es %?gra?ﬁ g%ﬂxeeh dgé%act g&ﬂlyeeﬁp(?o% gﬁdbﬁlae%%lc-rlth%terla include

pres Eg ri Ci acteri1 ost
&éémhv ocgcclHRaegAnEe §f augeismbptesecorsiefon samplad regakis:ve

plcSccaTEr aRagobi ﬁiegﬁgﬁzﬁé|9mdt&}%| 808 0gens; Bacilli, for exarnple
for exa . aur eus OCClI

yl ococc o)
ﬁ&xéu@lwf bisteaw; for o @F .Lé%@eft'ae@wf%éwe%&%P%h@s for
manﬁlerﬂ a@lueﬁza th)Iaﬁslla ﬁ)r e@ymg&mg cdBaehd /st Psdudbmonas, for
subt i iste
EEQRR el ot BTl Py bl 5P TN 1
|Grﬁmt;mzcafe pivbogsres) foa exaropleesxmloeom kedemcodrahnd Streptococct are

F]éer Iﬂg@&gort%ﬂ %ecaﬁféé‘ﬂ’f’ﬂh@ g@%%‘[fm&ﬁ RRPesARINY HrIAS RhicAR both

or __exa
dlfﬁcult to treat and difficult to eradlcate 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.

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

strains.
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Gram positive pathogens, for exanple Staphyl ococci,
Ent erococci and Streptococci are 30 particularly

w0 ppentea2nt because of the devel opnent of resi SPEIEP2007/063313

strains which are both diffigult to treat and
difficult to eradicate fromfor exanple a hospital
envi ronnent once established. Exanples of such

strains are nethicillin resistant Staphyl ococcus
aur eus (I\/RSA) methicillin resistant coagul ase
at Lve cillin

' MRCNS) ,
AR St A RO MRk R B g TSP Rcens
EntenecoecaussiapoilumccBsuithe, mohdogrdsstent Siyeyircesentaureus

t
gﬁééf%rfﬁg?xﬂs@?g%ﬂﬁwﬂ&&%fa@"%%%%@%%%b%S%Ro%%
comprEls©f throRrateat B ehtian gie Esputicylanashye agpirgt 8treptococcus
%Q@,ﬁ(b,@bé_y act i ve agai nst Streptococcus pneunoni ae
and St aphyl ococcus aureus, including resistant
St aphyl ococcus aureus such as for exanple nethicillin

ﬂelsrﬁcoranmc Prapityhanaos dso atliess thvR&AYf a ddrepdund of formula (Ta) or
g Iﬂ)r%ptv a?rrn%f elitlrééltl ! ectse§n 5 sal ¥& trﬁ%%eg?oéﬁle N Oxif&F: tr%n?@ Lf:lhelreof as well
tak en:poé@e mhammentqabWW®mome tered ap deschéedjh@emﬁfta for the
‘ﬁﬁ%ﬁ&%ﬂge 8fa Tgf%ﬁ@éfn@nt@o?%g%eatnﬁ%n@hf a bi&eria 1nfect%or1]1 elncludlng an

nraceutl cally acce salts thereo
Nl festiotecapgidrhy $th%hYéQﬁ0001a?éldWéISFfept990Cés any of the
phar maceuti cal con‘posn tions thereof as described

her ei paf ter uf acture of..a nedic
DRGSR S A B S e P T POt AR s patient
isnffedig Gomcausg edk by, aSiaatehyl in&oton, iaclddiag asinfe@ioncaaszid.by

%{P@l&ﬂo gchl %/m(il/ops 6&%51 %?\Pc% omp&lggs é@}ﬁﬁﬂ{erﬁg ft(p {h%vﬂaggrﬁ a

rea
dherpposikicalfy, cfiectine @I@owlof pepeppishor phﬁﬁnmm@l amposmon

IR REhL N tHeaks&@oRY St aphyl ococci and/ or
Streptococci, which conprises adm nistering to the

patient a therapeutically effective anount of a
Wimﬁm BEin@ bopf@fo g ahiddre,dt 1sctarghoaiat thenctiaeconttde pesém

L VETEL Ot B9, ERY00 e 80 RO Do o

¢lond cordplek pEgeili FD il hsyink loase, afort e pﬂt@@aﬁﬁ@ ngybitihae€ subunit

EW%E&L&%BP%W%%?P %ﬂ%fe I&Pi%rg': Q 1GRARL ?Eq GJactteﬂg by

nmore in |cu the

oeplstionaf the celldar ARB levglsed) ﬁli!ﬂ @@te@fa t"[ilj]éreﬁ}rg@nmplcular the
%)25 B@sR of IRATEREt InQeltidn! dr gctPe Jnnﬁoﬁa&l%@ﬁh 3f BMich the viability

etion of e .cel | ul | evel s of the bacteri a.
wdﬁ ?@FGPé’mHeﬁ%ﬁ'&PWE&PBE @5 Pygnbigithounds of the
present invention are active on those bacteria of
ich th abl er functi
el el bich sy IRARRSR B ERERE eONRP R Thi el or
texaapledcemyrak Eveusessam iolenpansn dgeinalodan ddections, 1nfect10ns of the
SRl SCAMUTRU R RS HLAIBL BF ek sinfE B foctions,

ear Ln ec 1 ons, |n ections
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
prophylaxis of surgery, and antibacterial prophylaxis in immunosuppressed patients,

such as patients receiving cancer chemotherapy, or organ transplant patients.
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30 m ddle ear, such as acute otitis nedia, infections
of the cranial sinuses, eye infections, infections of

wo b@sosszb7 cavity, such as infections of the teethEPHOTE63313

and mucosa, upper respiratoryytract infections, |ower
respiratory tract infections, genitourinary

i nfections, gastrointesti naI i nfections,

gynaecol ogi cal infections, septicem a, bone and j oi nt

Bﬂﬁ@%ﬁlétﬂﬁéd héﬂéhfbeﬂiﬂﬁoﬁlkdrﬂn@f&dr%hwhe gbﬂﬁf)@ﬁidlg l@ﬁl‘gtSreat a bacterial
ter en Itls, ant i ba rial

SRS Dl B0 B3L P sp ool G e RBaeBRCER Sip s prere
ibactenmhstreBigppr essed patients, such as patients

recei ving cancer chenot herapy, or organ transpl ant
patients. WO 2008/ 068267 PCIT/ EP2007/ 063313 -23

Viihe iexeation glee reiateeionbedranasition deamaiswaratrhermadenticallyacceptable

CRARP YA %s Gavctih SdblicAt, Q@l%%e‘uﬁbally‘ dHe86Yd Mot ofﬁ cOBBBEnd
that .t he q@nﬁounds iﬁn treat an infection.with one g?
perading de f ntighy AGgompouAds a¢ RE fuie dregtion may bg
tfornaul tedrns Ivtlm(ﬁfs pd:l@nmcbsmcrag faamp e avmeieigtratial mtposes As

A5 18 blcgm i rl et¥1 a%’a S cﬂ%ﬁt ilvce Ipng{lergll?sﬂal ernployed for
{REY eut.chT FETDLASIR SrPPET IR SHAY

aysicmmaﬁg aqlmlmsh@mgmregﬂ i Bonprefire tlmm}wnm@stlaai comgpsigonsoof this

GRRntily, %ﬂtefffé 1%&& fﬂ{e?éh&hﬁg cb ?Qun\ﬁaBEt‘i)dfﬁlly n a(kiétlon salt

pnar rraceutl ca forns m ni stra | On I POSES.

A0 3 Hheachve Bghsiont iorpemRipt i ingpats @dmww valrfh a

%m&%eﬁm&w au%@aﬂbleycaeﬂml RURE cﬁ@fer Hay 9:M§et aema@aiahy of forms
LsterlLn rugs rmace | Ca

AT e Foft ¢ fgparf“ﬁ@we%?}f%fforaﬁm% Hi ﬁﬁ*smmﬁnaceumal

ebmipbsitip@y dre desimbledonpoargdosapetibom alhltajold im peatdétla for

%a{ntlnlstﬁa%oﬂ]é)rﬁ@t 3r|%§/ p%? tergl 15%%{1(? rmliée}tl gf%?lﬁ%r@lga% B? o

sampparionshiotH d@sageufemn,rmy off ﬁi@sisaalvnhd@napauﬁl@ﬂ ;nedfa may be

TPy cd S6RENIEREx AR feh@atfep ®fs, B11€ @%ﬁ&l‘s‘aﬁd dR31K:8H the case of
for admj ni stration. These ar maceut i cal

ORI BreprEatiang S%%Srsgme@wﬁs &ﬁw&)&re}ma@sﬁ‘é@%sm%% ¢d solutions; or
ssuhdl aétﬂ‘lglis su61|1 patdrcldsl algarst laaohnadnme&mt@ tubich@p, Whiddd,y or
arentera or ex e
SRR A T b PR PPl o LR ERG L At 1ers.
Fraausaof ticirabe medinaniveytidre tabttpdolyegsid exciep@sent fler most
%ﬁ%@éég%oué’%ﬁgosagé Xlﬁpfo‘?‘ms L bfich2aSORRl hal%c&!&?cai Edfers are

uid preparations suc
obspesigicamdoyedy F glpgarelétpﬁak m@posetmmﬁsﬁh@ aaTigheilwiuglly eeraprise

@fer@@wtﬁt@f |a|€' legﬁrlﬁ 18ESp &g Ql'ibu'gﬁ &ﬁe@ﬁ@@cﬁ?n@ l»fgxta&?amﬂf@% ‘l:nG

nts upri c |n I ntegrati n ens
Ggﬁm gile gy T@éﬁ‘g@b @r "?n g mayhssiiFeased in
aﬁlﬂcﬁ tblcetrRr corbBpisy sﬁlmfsotdnﬁnr glease Sd)lﬂtlﬁldm Nhsitaatdfdbline and
LARLSL 1800 SARRUBESLRRLSTERLy LIS pIDRL Ay AR GAGQYS
phpropeete llutquxﬂadarmfass, sigresdiag egerdbendibs like emyl toyatployredr Also
RANGIEE2 olﬁi%ﬂﬁ retep'apa@i%ns @vﬁﬁh% fn'te%ﬁed“[d be cLb?N@tltédy shortly before

conpri se ster wat er, east in large part
Mﬁ%d@ﬁq@lﬁiﬁ@m PregrBiPent s, f or exanmpl e, to aid
solubility, may be |ncluded Injectable sol utions, for

anpl.e, be prepared in h the carrier .. :
Tt G o B o GRSty fhesDa s EuiRb o Gposiion will
mroftably insat ifioen @0slto 99 % by weight, more preferably from 0.1 to 70 % by
weight, even more preferably from 0.1 to 50 % by weight of the active ingredient(s),
and, from 1 to 99.95 % by weight, more preferably from 30 to 99.9 % by weight, even
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gl ucose sol ution. Injectable suspensions may al so be
prepared in which case appropriate liquid carriers,

wGepEpesstsng agents and the |ike may be enpl oyerPCT/RP®07/063313

30 included are solid form prgparations which are

i ntended to be converted, shortly before wuse, to

liquid form preparati ons. Dependi ng on the node of

adm ni stration, the pharmaceutical conposition wll

@ﬁcﬁf: prabhylyTsm 50 $€99.0 06bH0 v&Qfghit of QQh&@xﬁyelmhlgﬁ hiccepmbR carrier,
e era even nore

it t i aedop Bedgeip il SouREogPouE S0, e

|ngred|ent(s) and, from1l to 99.95 % by melght nor e

SRR L S AR B Sl i YBI VB i

fkneyn 50 thegrg forgxemple. plybglsantostabiligng pei. émffeélag |agent
%ﬁﬁl@d@ﬁ £reh "v[sb@sﬁ %&mul@g‘eﬁg‘eﬁﬂ agRa o rRAS8 HRBuring or
E otal wei ght of conposition. The
ﬁﬂ F4#ficeut i cal conposition may additionally contain
various other ingredients 5 knomn in the art, for
TR PR R0 o SRARL, BRSPS b A
@Qmﬁ)amtlmst in Uprteismgﬁa%m éor ea$eamfmsﬂm1mgtr@tron andllmrfanmty ¢>f dosage.
'Iﬁll@&%g g%gidaﬁgrég GOMR tb ?hgﬁ&ﬁgl (ﬁ§c?eté Dfits suitable as unitary
f orene tl one ar naceuti ca ositions In unit
éﬂ@%é opelt Wi @ﬁnt@a@é a&re%ﬁm@tquamﬂdr?f SpfdveUnEredich eajculated

@b prRBEYDe dedifidithslapagie cFeétmh assodRaen Rethehdirdggfred s to
e unit itaple as.unita

II di
@55%&%?11 i 47, XAEEAT TP HGU Saie e b g 4ivelne
atorad bi ventédngbled),enpsubal pillk glosdicr packptspdufes, Siygositories,
f
qt? %étﬁﬁg 86 lﬁﬁ&%ooqr%h%}fengo{me gt{d 1.Jh9 llﬁec' S{%@(l %F%Re%hﬂlg %%here?f

cchls aigéy ﬂ@‘rags ofithe opalppem@aqcprd@mgmw thginvestigrwikd! equrse, vary with
¢RAtEEhJual e flbRlyed CRPRIHIEDE a(ﬁhinhs?mﬁ@&"iﬁ@freﬂﬁ%ﬁte({e%ned and the

waf ers, supposi'tories i nj ectabl e sol utlons or
é%ﬁé%ﬁé@r&%glsa%a ingjgated. KHOWaYrY, 18 g5PerghsaisTaetary rgsulis will be
tobesieafwhehhie eéh cyund.@aagamgfto tiancanipa unsiniatesiel fta da@ly

SRR R d i G G g i U Ba i SRERP 4R

deS|red and the nycobacteri al dlsease i ndi cat ed.

’@Wﬁ"e gadt %9 %ed’ofﬂ ouﬁé’l)st dfjgﬁﬁﬁlg W%Q% Jlre ggtl\?e against

al ned when t acco I nvent |
ibgctadih lﬂfegitlﬁrse@le ar esan@@mwun@o@éﬁgbe W.Itl biagd wéth jothyr Intlbacterlal
AGAMT irforfer th Reh®v I POGRLA HatRAd] iARctRthsTD/ kg body
wei ght. G ven the Tact that the conpounds of formula
(la) or Formula (lIb) are active against bacterial
IThieeCdrie Oths prdstie ipvedsientlse @ﬂ‘@t@yt’w&cdmb’mhﬁnﬂﬁ\’(’ﬁ))' neshpduinb

ot her, ant i bact er.i al ents in grder..tq ect] ver
Aerdin e edmyptiof %négﬂa scormorg officy F‘%“batcﬁéla pageen
i nvention also relates to a conbi nation of (a) a
g@?éé@ 1n9&1?1‘3{1 %s@ geltaf%s H@ cérﬂyﬁgﬁd@& 1(hf"£‘ Eiorﬁﬁaun‘a%@c&ﬁmg to the
er antibacterial agents
ilpKEaHeRGd éb)s@erOémmr@ §thebarﬁlt@éﬁ%alr?@@ménf06flse( a§)a ryedicine.
conpound according to the

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.

A pharmaceutical composition comprising a pharmaceutically acceptable carrier and,

as active ingredient, a therapeutically effective amount of (a) a compound according to
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i nvention, and (b) one or nore other antibacteri al
agents, for use as a nedicine. The present invention

wabk®s/eRbates to the use of a conbinati on or PCT/EP2007/063313

pharmaceutical conposition a§5ﬁefined directly above
for the treatnent of a bacterial infection. 35 A
phar maceuti cal conposition conprising a
pharmaceutically acceptable carrier and, as active
itRgiheehtnl and(b) beE ap@uitd aidrl antibidia@till byt oA codhpr(sad by the
a_compoun .accordlng to WD 2008/ 068267
PEPFERBY0YPB63313 - 25 the i nvention, and (b) one or
nore other antibacterial agents, is al so conpri sed by
t )
ﬂ%ﬁ;@ﬁ%‘ﬁ%c Lot G BB b BBoyl b, helyEhin dRLLIE ot
InEPAcidEE fLANT(E) WRALeRIV eSS PR 1g@tmrfnassb%\ Seritnerkby thﬁ person
RRYIcO® Hheta® WalPetif¥nd AR d%@ét&fé@age%!ﬁti'ﬂe@%ﬂc@ otfla@mﬁﬁitramn
aid ratio and the exact dosage and frequenc

aﬁip@a Ather

Rl O i RaHculyfesommaund pecopiing oy the emeavorb
aagbdotiriag agdmt(s)‘h@edmde phﬂtlomlaﬁétdldﬁtitﬁl ‘t&ﬁﬂgeﬂfeated the severity of the

an(lilpl %)eglél 2 gate ﬁ[ge és us %%15]% gl%{ E[:llg}] talﬁr(_rjlﬁrgntga{tlf,?ln%ﬂd

tgeeqa]qﬂlysuchlecoaglelonm ﬂgmartlcgm(j)@nmtduhetmodp|orffedmfmstrat10n as well
Bt ﬁfeﬂﬁﬁtilcqpth@ Rt SRET B R G8 e ARAGYD kO o8t skilled in

particul a tient adm ni stration as

weg art. Bythermare, Hé%l‘i"é‘éftﬁt it theetierdys dadlyamayay mge be lowered or
tidsbd36d dé}ﬁentiﬁlg\@ﬂ the kd@pdﬂ%e bPtHehRaRdSkbjett@fdion depd@irdl dn the
Fur t her no B, h i.s evid 1_hhat thedeffgwtlve dai lﬁ A
z?ﬁ%‘ﬂ?ﬂ%%ﬂ} BRLYSLRHET 85 m% & FegBindy oh BirdsigntdryHan.
Ipegivahis eveafht thie for tatpeciestidomgoundofifoomubie(s odi(fby andanother

aﬁﬁbac?e\f% y%e%ﬂt ?ﬁg%nr%eq?or{l) IT)’I%' t§ '1?)] H{o?esff‘lf%ptllc%gatrtf%%ﬂ 1/5 to 5/1,

inven
mergmprenatnamquw frome 1 Brtesént  conpound of for mul a (I a)

or (Ib) and another antibacterial agent may range
from1/10 to 10/ 1, nore in particular from1l/5 to 5/1,
s rompPendsiceptfing de F%lﬂ?%ﬁp #n4 theepngof morp athebwibasigtal

ageMas ta GelcOmbhRd limy @ﬁhtgleqm@mldnh& tRREMOY b&RrAuBddEh separate
antib cterlg.1 g? Y F&B ined.,n a s | e
AERGnS M Aok B DR SR e SR sxsfalegot
pe@patialty. oTimssthe phatnttimeyntionalsb eclasriiond ptodnedontaining (a) a

b %Bﬁrﬂp&% tostﬁ@ﬁrvgﬁt?dn?/ afed gb) Bfid Uleﬁ%fe? anIBy&enaﬁla ents, as
pre SO re

ent jnventd on a cont
(&P m%imw@mnaf@wmitﬁ@ew&» sm%éaﬁemémwmal ushth télb)reatment of
AN cRFalNafRtioh her anti bacterial agents, as a conbi ned
preparation for sinultaneous, separate or sequentia
use in the treatnent of 25 a bacterial infection. The
athb @thed rahﬁl’mac&elr dtg'mhtsagﬁcﬁ mawide @bmmal)éd bﬁtlﬁha‘obﬂnp@n&is ofiformula

f f I
A9 oE AP IEF e A Db S ey Rl B Gt g BRI ©
antibdséaritabageaks @gentiss antobrptidssd tlam[ﬁﬂatntm gmslpcs_twh #renatural
§’e nicAfH2 Iﬂlﬁﬁﬂﬁet%‘ﬁéﬁfcﬁﬁmg Al cegfal&‘gﬁhﬁ lsbihR$nthetic

nlsynt tic pen|C| I ns, natur ospo I ns,
adQpREHRY cgphamycins, 1 -oxacephems, clavulamc acids, penems, carbapenems,

nocardicms, monobactams; tetracyclines, anhydrotetracyclines, anthracyclines;
aminoglycosides; nucleosides such as N-nucleosides, C-nucleosides, carbocyclic
nucleosides, blasticidin S; macrolides such as 12-membered ring macrolides,
14-membered ring macrolides, 16-membered ring macrolides; ansamycins; peptides
such as bleomycins, gramicidins, polymyxins, bacitracins, large ring peptide antibiotics

containing lactone linkages, actinomycins, amphomycin, capreomycin, distamycin,
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cephal osporins, cephanycins, 1-oxacephens, clavulanic
aci ds, penens, carbapenens, nocardicins, nonobact ans;

wo edos@6szet i nes, anhydrotetracyclines, anthracyedT/RERN7/063313

am nogl ycosi des; nucl eosi des _ggich as N-nucl eosi des,
C-nucl eosi des, carbocyclic nucl eosides, blasticidin

S; macrolides such as 12-nenbered ring macrolides, 35
14-menbered ring macrolides, 16-nmenbered ring
rm@m&lddleSmlkaﬂ@aﬂiyﬁa:dmrzupgmmotealdoﬁmﬁl & nblcaQMirgintenycin;

di bagi t
SRS ralGeEt VRS e Ao L AT tneBlctfi AR utvin:
abloranophenicos, :hmm/émmaglkilapmeomwmsnpyrdmlattlam;yfosﬁ)my\tﬁ fusidic
8f 0 di
PR TR et
virginianycin; cyclohexin de; cycloser|ne varlotln;

E&ﬁwﬁﬂlmoﬁes WP Fﬁa? Bl réom%[ﬂeﬁ%fﬁlﬂh&! 'Ipfbsent compounds of formula
nonensi n

ﬁE})&% {)lrceoxla nylgle&]g@éqé 51 B arocalne enzatlsnne),
@hérﬁbﬂwﬁt@m@i@m@@hg&m@e ph&eﬂhﬁﬂ)ﬂ 1gtyssiung proplcllhn

%8 %ﬂlen \g\(nil%%ds egll)hfelnc At In? H(.l,)%anﬁﬁ%)sl r?)h 4 q?é{mflﬁm 1|car5:1111n
oinso(hubf) negthicillor smlanm@cwem sodiyenilexdcillim s¢gomadisloxagillin,
g:@ﬁﬁhaﬁm Qﬁﬂéﬂhﬂ'rﬂ (')Cl lﬁbﬁfﬂ@fﬂﬂﬂ galdllﬁ’ﬁnérﬁé)}llélhpl Icir%:lacillin,

potassi u enet po aSS|un1 propic

ptaeiHine pyl fft%ar{l el t@ﬁa,mm dsehleride. brammaillin
slgdtdéﬁﬁondé WitaediGinki, aephtaleszalr Qéfh&lbﬂ cé&aq@m lb@fadroxﬂ

TS B St g S LB bR sodium,
me%hkmdlﬂ dodium,,jwicpleai @ddihd, Icefaﬁm]ima,l e fopomxinei sbtilum, cefamandole,
0’[1%81 llgldlr?chlorﬁi%céqu ohlnlsg uﬁlu %%ﬁmess??hm&otamme sodium,

drochl ori aca

Wyﬂn%@mrm h}dﬂéoclmmdve c¢ﬂlthm¢nce&@mleéﬂdlnm edtaaiioe, cefoxitin,
Q@ﬁl‘i@éﬂ)@é ¥9fofbta1f: @eftﬁg&g@f | élavulzﬁﬁcp5@1@qhﬁﬁeneﬁlegit%ﬁgrhnﬁtracychne

rin I am phal oth|n sod hacetri|e
B@Fﬁ?ﬁ?%bn%éy@aﬂé%l% deartiich @éfﬁﬁafr nlm%nq;f@tetracychne
aedtiadcly tlznd) ﬂoxﬁ%l@f&@ fAzenR ysla@ ﬂiﬂﬁocﬁ]@lﬁrw”fdmd@hﬁncm hydrochloride,
vef ot an1h¥l?%ch ride cef@% ]%g sodlunk cefti.zoxi EF
SOHPRICITL AP TRIG ek 2B Y GRS U BRI %P&?IBX%P or gy
celfate odbekacing ahikatiaxmneosmodic inpyibestdhpdn. dicomycin sulfate,

(Cb‘r? %%1 %J‘n sulfifd %E%B&ggm GRhAL &h os&éﬂt 248 destomycin A,

Ic acid nem aztreon tetracy crine,
A EEPMEiE Bcgmamﬁ@nmm@m; atilgecin sulfate spectlnornycm hydrochlorlde
Q%thf&yﬂ SiMagy Rf@ﬁdaﬁ%béﬁﬂ KR aﬁ§Mhel§Jl§&Mﬁ|Hl£k@101d2rQS erythromycin,

acycli ne, cllne rolltetrac
ﬁﬂﬁ Ci%%ml%fﬁd’:%“ﬁiﬁmé’ﬁﬁ n@mhaaqrrawﬂe ean@é&wrb itasaycin,

g&:daﬁiyum Spirtumykeat) ayTymn nivetdedih emldlae&myb&rmﬂedmycm sulfate,
Ifate I bekaci n,.

I%GB IQO 1CnI d 1fa egra%l ::% oo r}lmyﬁqo By altchtracu} -eglist it suﬁa{:el n,
pah&inmﬁylmannsdfg)lnﬁmsedlugt, ﬁe]p,myny]c nnkagnycﬁlatvgglmamycm capreomycin

1n, ctino arzimostatin, bestatin,
AL MErAS Y ER! QR¥EHh {bin, AGRLAMYES, Rofin myt Q!ﬁ%&d Rrifdy

apranycin; sisomcin, netilm cin su

$EBY I PSRN Hysaiasich |S@>lrn0@zevcnz amaét)ﬁeaﬁmcﬁ ALYStatip.gragamycin,
At HOABINE inllshrkA SIS AMEE Y cinPOlindRadyBin, Blihd in%a'ﬁnﬁate

RIS arvae@%F@}p@%as%wﬁqoﬁ%@gggﬁ%ﬂﬁﬂc'

chloramphenicol, chloramphenicol palmitate, mitomycin C, pyrrolnitrin, fosfomycin,

fusidic acid, bicozamycin, tiamulin, siccanin.
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j osamycin, spiranycin, tylosin, ivernectin,
m decanyci n, bl eonycin sulfate, peplonycin sulfate,

w@ea@sies2di n S, pol ynyxin B, bacitracin, coli StPE@I/EP2007/063313

sul fate, colistinmethanesul fgpate sodi um enranycin,

m kanmycin, virginiamycin, capreonycin 30 sulfate,

vi onyci n, envionycin, vanconycin, actinomnmycin D,

neocar zi nostatin, bestatin, pepstatin, nonensin,

IGrE&d Mgédbactzahll 4peity Ghich AP BOt&hb@Ed wikh they Sdrapdunds of formula

078 AR B o SRl B AR B BSRPE aes aici
fethaweph ds Eteinbpdd]; steptinosar;ipas-ampmosdlogiinacid; cycloserine;

i Vi, L g i cal. eghl .0 ' ,
Skl ERY, B GRBRSEHS B 20 LR BEROP M Buinolgpcs such as
flotsexamplampiflopidn 2atilexasin, piflaraain. wipraflexashi, pparfigxacin;

20084 1R 8 3&h REY/ ERAMAT8B Ry cin, 2o iikete, Mo RathayitRl

agent s. whi ch. .may .be cqnbi ned Wi th the conpounds. of .

fc ie actqc; Sfafcipy 6§a 8- f el@%ﬁﬁ@éompggﬁ% eppeed in
(WoRO@pi 1WBp. | soni azi d; pyrazi nam de; am kaci n;

et hi onam de; ethanbutol; streptonycin;

par a- am nosal i cylic acid; cycloserine; capreonycin;
kananyci n; thi oacet agt&h&ERHAPBERARATION

gui nol ones/ fl uor oqui nol ones such as 5 for exanple

nmoxi fl oxacin, gatifl oxacin, ofloxacin, ciprofloxacin, .
Jihscompgurdsriccordme e fedakensign sam gercsllyebeatrppased by a succession
@ afehs, REM¥CI Mich & Igfoadi tBHEskilddMpeyonl | i n Wi th

clavul anic acid; rifanmycins; rifabutin; rifapentine;

t he conpounds di sclosed in W2004/011436. 10 GENERAL
RRERARATY @NoThela ¢hirpo(bpishaemdr dicpgséms Chelkanyksaid @ampounds

SR ISR BB BB Db RAFRERRHAR pf ea P
Quaperdiae obformolarlli-a) qr I(Hyb)orhegdin W vilgpicednts Rsuitable leaving group,

IS6R! £5BPESantde BAbKERWromd 3hd 1RATROWRHS b RS O alkenyl)tin, such as
ornmula (la-1) or (Ib-1), Can be

represent e bi(é(f ul | E
BPIePArBlE BPURENEYDNG. Brihe PirbEicked R sigabiF catyyhujugh as for example
(Pl{PRY:),01n the breddncede b 8hitabW soledit, 85 ek Sfod esdthplabl &

TR T e AN e
ce Bfoa

for exargl e geéri butyl (vinyl)tin, Cosrlkemd pres R4
s tabl g catpl@st, such_ &8 for exanple P N,
in of @, sUNabl e sol vent, as|for (CHpq 'R
exih snet hyl for mam de—Fhi-s=r nAs R
pertor med at el evated tenperaturd 'R’6
C2-6al kenyl R7 R WR R 1BHROH R4 N5 Ia—q) gN R5
(CH2)gqn® 3 i R
1 R” R® 4 Co-galkenyl TR OH _R*
OH _R \ kf/\ N,
A A A
| a — = R
Pz R N~ NRe
N, Lo
RS

(I1-b)

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



( NR2 (Il-a) (la-1) 7 6 C2-6alkenyl R7 R6 WR R CH R

OHR4 5\\ \ (CH2)gNRS '"g NR(CH2) VI s R Ns Rs
wobbosbs287 1 R R8 R$ (Il b) (Ib-1) 25 ConpouneicT/@b2007/063313

formula (la) or (Ib) wherein_f_ represents RsaR4aN-,

sai d conmpounds being represented by formula (la-2) or

(I'b-2), can be prepared froman internedi ate of WO

2008/ 068267 PCT/ EP2007/063313 -28 formula (11-a) or

(fd)I_ll’mb% (Tpyt) w(a}:b)' ‘@y’lre%tﬁdhh\%IaR?a@NNH ih the@r@easasfasuahbla catalyst,

sui,t abl e cat St ¢ S as for

R byt btaeRy Bt PleafRTRE o pitaply lisand. such as for

lex grapld,2-Glire-hugdphosphin@kamphyd, a suitable base, such as for example sodium

[ e base, such
%b(lgum&e bt é/%lﬁ{agggamﬁé Qh@h&om aﬂlpw{dotl@é%

éxa A _Sui tabl
s vent R7suoﬂ as for exanple toluene. N7 B N aRS'%(EH
WR OH , R4 Nl;g CH N~-R5 \ CH ~NJ
2) AN rREll-a) (1a-2)[[\7 p NRBaRsh R7 "k
R6 oo R 34 N £ CH2Y O NS R, R
NT N2 R
e (la-2)
4a5a 7 6
W, R RS ) NRER RTORT
P N/R \\ X ~N~
\\ N o VRS | (CHy)q
| 3 ) — L R?
P R N™ NRe
N |
lg R®
5 (I1-b) (1b-2)

Compounds of formula (Ia) or (Ib) wherein R' represents -C=N-OR"', said compounds
being represented by formula (Ia-3) or (Ib-3), can be prepared from an intermediate of
formula (I1I-a) or (I1I-b) by reaction with hydroxylamine hydrochloride or
Cisalkoxylamine hydrochloride in the presence of a suitable solvent, such as for

10 example pyridine.

6
0O R’ R® R0 R R OH R?
H_[« v R \N/\\ N MNgs
LN (CHZ)/N\R5 (CHy)y 'R
q
| AN & R3 Z N 2 R
N R2 R
(ll-a) (la-3)
7 6
—/( N
R3
= N No
A
(li-b) (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

_R*
R5
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(R Ns RBNRO1RR8 R$ (11-b) (Ib-2) 5 Conpounds
of formula (la) or (Ib) wherein Rl represents -C=N-COR'

wa 008a@ss26Tonmpounds bei ng represented by for muber/EPmoBY63313

or (1b-3), can be prepared frggn an internediate of
formula (111-a) or (lll1-b) by reaction wth
hydr oxyl am ne hydrochl ori de or C1. 6al koxyl am ne
hydrochl oride in the presence of a suitable solvent,
S"MCékaﬁ@)ld‘ lﬁﬂladillﬁl @X&fﬁ@&cﬁl,@ﬁd i)a@hilgrﬁ)ll?% %15%(%1%;% fl% e%mple
q q

AifgheTes ¢ R%“%{“Eﬁ%ml(m-a) (l1a-3) O R7 Rp O R4

m1 NRhHM@i%.N H(CH2)qg N1 5 1 \ ( " R5 R?

3H RO IR (111 - BN ON N g
of f or(@Hhﬁ“ﬁﬁereln RL repredent 5 rof; R
- CH2 N I d Bonpounds béing repre & ,formul a
(la-4 24), can be prepared froman internedi ate

of for |Lf (I't1-a) or (Il11-b) by reductiles)in the
presenc , a suitable catalyst, such as WO
2008/ 068267 PCT/ EP2007/ 063313 -29 for exappl B6

pal Padi ugf onrtharcoal , and a suit abl sol Went } sudch as _R*
Hﬁil alcggg*gle g. NQBW/%\

R7 OH™IgH |
3 _—
R N™ R
v b
R8
(lli-b) (Io-4)

Compounds of formula (Ia) or (Ib) wherein R' represents R**R*N-CH,-, said
compounds being represented by formula (Ia-5) or (Ib-5), can be prepared by reacting
an intermediate of formula (I1I-a) or (I1I-b) with a suitable reagent of formula
R>*R™N-H in the presence of a suitable reducing agent, such as for example BH;:CN, a
suitable solvent, such as for example acetonitrile and tetrahydrofuran, and a suitable

acid, such as for example acetic acid.

0 R” R® RR OH R*
NN (CH, R NN . (Ctel R
| _ R3 —_— P R
S N R2 N R2
(ll-a) (la-5)
R5aR4aN
TR (CHz)q

(li-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
triethylamine, in a suitable solvent, such as for example toluene. The obtained product

undergoes a modified Curtius reaction, and by adding trimethylsilylethanol a carbamate
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H(CH)g NRS\ (CH2)qg 'R RBNR3NRR2 (lll-a)
(la-4) s R7T R6 RT ROH /R4 H2N- OH N R4 H (CH2) q

woOkMmshed261CH2g " R5 3 R3 NR NRO RO Rs R$p(1/EP200)/063313

(I b-4) Compounds of fornula_{§a) or (lb) wherein R
represents RsaR4aN-CH2-, said 5 conmpounds being
represented by fornula (Ia 5) or (Ib-5), can be
prepared by reacting an intermnediate of fornula

ﬁﬂtbﬂm@i)at@ fs f()hhéd: bh amelxhstap, Shlﬂsﬁtﬁbﬂnﬁtdﬁe&iﬂ@&@icé&f witer mul a
[.es e.r
TR oMb P e R R S SEHES B coample

sefothydfiren teeoldapltiec @aumbaleiivativee and t et r ahydr of ur an,
ang&ZF;Ji rable acid, such agpfor exam?\ll e agéti® acid. R4
I

SH R 4 R5aRBaN N ' Raas P
~R5 ( CNFR2RR 2 (IT1-a) (I RECHL

R7 R R;8h4aN~ OH NRACH EEHEHRN
R5 3R3NRNRY RORs R$ 10 (I11-b) (Ib5
Conpound®-apf formula (la) or (lIb) wherein R

represents am no, said conpounds being represented by
formul a (Fa-g or (I b 6) can be prepa,%,\gd by} r edadH ng R

af—idnt er nedi HtQ of f s I”aPP(”fV a)BABr CH R
sui t axefor exanple . |l o
P R3 2) S|(CH3)SCH20H2 -OH N Rg
N R® |8
R "
(IV-b) (Ib-6)

Compounds of formula (Ia) or (Ib) wherein R' represents aminocarbonyl, mono or
di(alkyl)aminocarbonyl or R*R**N-C(=0)-, said R' being represented by R'* and said
compounds being represented by formula (Ia-7) or (Ib-7), can be prepared by reacting
an intermediate of formula (IV-a) or (IV-b) with a suitable amine, a suitable coupling
reagent, such as for example hydroxybenzotriazole, a suitable activating reagent such
as a suitable carbodiimide, such as for example 1,1’-carbonyldiimidazole 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.

R’ g

R 4 1a OH 4
HO—( OH N/R R \ N/R
Xr (CHpy “R® | A (CH; "R
Z > R®
N RZ N R?
(IvV-a) (la-7)
7 6
1a R R OH R4
HO—Q R \ /N:
N (CHZ)q | N (CH)y R°
= R’
N R
RS
(IV-b) (Ib-7)

Compounds of formula (Ta) 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



di phenyl phosphoryl azi de (DPPA), and a suitabl e base,
such as for exanple 15 triethylamne, in a suitable
we od0gees267 such as for exanpl e toluene. The obtPCTEPR2007/063313
product undergoes a nodifiedyQurtius reaction, and by
addi ng trinethylsilylethanol a carbamte WO
2008/ 068267 PCT/ EP2007/ 063313 -30 internediate is
formed. In a next step, this internediate is reacted
\ﬁﬂefﬂkteﬁ @, rtH@ﬁﬂoylh@tlebwﬂm' ddinh @fe@ e oﬁfﬂE’z@sS)wTﬂa auitbictoaxidads, such
sol.ve ch as for.exanple tetrahydrofur
R RO G oo B B BN Qo
ldx dinfple Rndfhy 1Rk cHidRideHO N~ N (CHz)q R5 ON (CHz)g "R5 N
2 R3 2) RS ( 3CH2CH2-OH N R 2 R3 (IV- (la-6 R7
ReV R4ntF DPPA TBAB HR
O \ (PH2€qCH23q NRS R3 2) Si
N R& la R (IV-b) (Ib-6) 5
fornular%ld3 or (1b) wherein R represenfs™n" \;
am nocarbponyl , nmono or di (al kyl)am nétgsr bonyl or
R5aR4aN—C(:C»-, said R being represenfed by R a and
said conpounds bei ng represented by ormula (la-7) or

(I'b-7), can be prepared byorqutl an internedi ate
of fornula (1V-a) or (de{? Wi it abl e ati ne, a
sui tabl e coupling reagen EETfBF@aﬁﬁhpﬁe

hydr oxybenzotri azol e, a sli acgi vati ng reagent

such 10 as a suitable carbodiNmwte, such as for
exanple 1,1'-carbonyl di i m dazeke or

N, N - d|9yclohexylcarbod||n1de or

In( 3- difmet yxani nopr opy| y 3- ethylcarqulrn,deR6 a

s pNgs for—sxanpl e, jud et hfl anjf e, and g
a|lsui §9Iv At such as for exa AN CH. T SRS
t etv¥a puran and net hyl enechlorid RIR Rz Ré éﬁ
"R4 Ryas OH R4 N N0

%

(Il-b)

(Ib-8)
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 :
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Ri
wo 20082¢N,, R5 R3 RN RO N RO Ra

Rz R3 N (IV-a)
H,R4 (CH2)gN'R5
Ra (I V-Db)Pr(t/BPX)7/063313
15 Compounds of fornula (la) _g5. (1b) wherein R
represents aryl carbonyl, said conmpounds being
represented by fornmula (la-8) or (lIb-8), can be
prepared by reacting in a first step (a) an
internediate of formula (lI1-a) or (Il-b) with a
suitabl g arylatdehyde in the presence of nBuLi and a
sui t adReb sol vent, such as for exanpl e tetrahydrof uran.
This rRagtion is.preferably rformed at | ow
asrRfor exa -T8g,_| PR WO o (ja)
2008/ 06826 Z| PCL) EP2007/ 0633R% -31 nex't‘\|§i ep (b), the
pr oduct KNedgn step (a) is oxidized with a
sui t abl e oxi s, such as for e | e manganese
oxide, in thgaagresence of a suitgﬁlsrg sol vent, such as
for exanple nmethylene chloride. R~ R W OH"R4 (a)
HR7 R4 ( 2)~N5 aryl OHNCR R3 CHg R (CH2rg 11
RS NR2I / RBNR2 (ll-a) (b) OR7 R6 aryl OH "R4
\' T \(%q:)HZ)q N’R5 N2 Rs R (la-8) R7 R6

p

(CHz)gN11 5 (CHz)gN~-R5 Rz R3 | / N
(la-7) OR7 R6 R7T R6 HO OH "R4 Ri\

0
N 6 4
| \ R . R3)J\'(CH2)q\N<R5 —_— (lb)
Z NN R
e
(V-b) )

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

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
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.
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W OHR4 (a) OHR7 R\ \ (CH2rq R5 aryl OH NR4 R3 Ii
\ (CH2rg Il R NRORBRF NRO (b) RO (Il-b) OR7

weReooangd26OH R 4 bXI \ (CH2)gN~R 5 R3 N RO RECT/EP208)/063313

5 Conpounds of formula (1-a) 4. (Ib) can also be
prepared by reacting an |nterrred| ate of fornula (V-a)
or (V-b) with an internediate of fornmula (V)
according to the following reacti on scherre : WO
2(@08/ 068267 PCT/ EP2007/ O63|3|\J\3Q -32 P R7 R6

)

0
3(CMR) g, N RAT+oR (ia) R5 NRR 3%¢ RUP R

10 Rone 4 =N ~b) W()\/NR“RS
usi uL/L i nga mxture oéog| suit ez, RSuch as

for pN“eNghi | sopropyl aminie? and 5 a suRtable

sol vent, such as for exanple tetrahydr% ran, wherein
al | var‘ﬁﬁ?es are defined as in formJIa (Ia) or (Ib).
Stirri ng rray enhance t he rate of the reactlorg The

_R*
(R’ )p HNZ R")
R . (CHz)q NR4R5

(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
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

acctonitrile.
1 7 R®
R, RO R OH R
NN
\\ S k|/\(<:HZ>ZWZ | I\\ L e
| Z p R = N/ 2 R
N R2 R
(VIll-a) (12)
1 7 R®
R ! ’ OH " )p\ ij\ R
B X
|\\ N k‘/\(CHZ)Q ’ | f (CHa)q
E —
_ R3 Z N
'}l R® '{8
R8
(VIll-b) (Ib)

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
compounds of formula (Ia) or (Ib) into each other according to art-known group

transformation reactions.
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reaction may conveniently be carried out at a
tenperature rangi ng between -20 and -70 C. 10

w@oomposs2es of fornmula (la) or (1b) wherein q i BCEgRBN7/063313

to 2, 3 or 4, said conpounds _3heing represented by
forrrula (la- 9) or (1b-9), can also be prepared by
reacting an internediate of fornmula (VIl-a) or
(MII-b) wherein q" is 0, 1 or 2, with a primary or
secondary am ne HNRARS in the presence of a suitable

ta f BE
¢ CR pB‘r”edéé)%E iy a)soer d“@’al?ea‘f é’g %‘%& ﬁ? ﬁoerPeSponfng}O oxide
feduscibilowing ssukivvasprobeduoes fexanpfleﬁlnlgra(tumd):ﬂtBﬁttogannntohe;

R 8§19E BinPl S %ﬁ@ﬁ{)ﬁ rea{cg ﬁgaﬁyc‘ b 9%1‘1‘1@& aﬂﬂ%‘%eactlng the

I n Ssul t e ven SucC or exa
tsmwaﬁe@ﬂhﬁféﬁﬂelﬁ@l (ah oradlbb\ﬁtslll an apreprigip PIARISIOr INGTZAThe

PERXEIC A pPfopeaidhe bti%c pLiRdRIcs B dSrﬁﬁﬁw r e’hm ieeyﬁrsg%n peroxide,

t erature E(E Llon 1s preferably d(P

D O cah Bk Rt BGLPYOF S e P R eTq ey poRgsium
%@ﬂﬁuﬁc&ﬁ SR dphAtd b@%ﬁﬁ@)ﬁc&(ﬁcﬁe@ by coddrike Péroky @cid§ Richps Rbr
R6. H Rp. R R YO O—I
fxg&%ﬂ%elﬁ%@ohﬂoglﬁ% )hAT(Sol sg‘})g tute% %ﬁlgze&e]ca&é)pmxoiﬁ Af‘CId
E.4R3- qh@rﬂsen@a)qga@@pﬁ))md Reid, pe@p@a{kﬂnoic\ac\ds@-g)pe&oxeateﬂc acid,

Uéﬂ\% dr(gk E@?&fS%ﬁul .o a) y 15%%% 14 Iéul{%le(slogreﬁ@s are, for e é(arnple

can repare

|
BYpterelopter Algokals.icr: sthenel ndin %ﬁ e, g AipGrRONSY gt tOAI}ensrketoneS

M. bluanonb afagigen M&d hRRHEFEIHsSe.8. EbihibRPh@hdn® 2aidNFixtures of such
%@ﬁﬁt such as for 5 exanpl e halo, e.g. chloro or

with a suitable primary or secondary am ne
HNRARS optionally in the presence of a suitable

?%rﬁé%%d%ﬁi ([29'%r BYPIR Fso BEENORL o qulalRarFante 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
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
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.
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OHN )~W \\ \ ~(CHR)g R (CH2\ g3 R2 R NR3N
R2 (Vill-a) (la) (Rp RT R (Rp R7T R OHR4 OH N
wao adlpesd7\ / \ (CH2)g ~R5 g 1 3 R R 3 N RO ' WTEPHRS7/063313
RO R$ (VIIl-b) (Ib) 10 It igsconsidered within the
know edge of the skilled man to explore the
appropriate tenperatures, dilutions, and reaction
times in order to opt|n1ze the above reactions in
arlgr to o t deS|n@g?qgnpound The conpounds of
(1 ot ¢l mgyfurt her be prepared by
TNo Y5 CynpBitalds R fornula (1a) or (1b) into

2reacti ons. MD 2008/ 068267

PCT/ EP2007/ 063313 -34 The conpounds of fornula (Ia)
or (I'b) may be converted to the correspondi ng N oxi de
fag'ys fol | @i ngréart - knowngpr ocedures for converting a
trival ent nitrdgdilintof*B" N.oxide form Said

' ¥onchay weneral |y be carried out by
rting material of formula (la) or
(1b) 3 priate organic or inorganic

per oxi de. proprlate I nor gani ¢ peroxi des conpri se,
for exanpl e, hydrogen peroxide, alkali netal or earth
al kal i ne netal peroxides, e.g. sodium peroxide,

Wn@p%%h&‘%f ﬁ%ﬁ&é'(ﬁ? or QBP&zﬁ&%inq{@reﬁfeQ@fﬁ‘é ﬁheﬁ’@f QLGS RdWBivh halo,
ngrlse per oxy aci ds such

& AULEFES 5%9 BLOMBOU f fBFmH%K]é) %@@t \%@1@1@&1 represents phenyl
ksemﬁne@ alith ARLI 9 x@h&ioaGiicth H&@B@H)z in the presence of a suitable catalyst,

SRR B i PN e

NgCOt emtl .abuityhle hyldem; peh ax faexaBpicttalobee sol, Y-enhstharyethane
f(BM%%lne(ﬂcohol, 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
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wat er, |ower alcohols, e.g. ethanol and the |ike,
hydr ocarbons, e.g. toluene, ketones, e.g. 2-butanone,

whadoegeszat ed hydrocarbons, e.g. dichl oronet hane¢T/aPm07/063313

m xtures of such solvents. 1% Conpounds of formula
(la) or (Ib) can also be converted into a quaternary
am ne by reaction with a suitable quaternizing agent,
such as, for exanple, an optionally substituted

Glhrcﬁﬁ?dt h}blﬁ}i 168, fuﬁlie}ﬂe@ﬂdeﬁﬁﬂhktyﬂeﬁﬁioln@oducts that exist in more than one
arbon

B Ris BRI Basbff et fefhROM by RS sechniques. in
pettivylar pdhipdetive cﬁ@nbmgquhlyomw @s piopatatiee PP&€e nicieal of a
%H{ottﬁﬂ)%r @?e\ﬁﬁ@& duﬁf"&lg @1%01581%@1@8?%1@&"&1 oo %Eﬁf dlso be

Firan I enyl Icycll
w@ta@re@&vﬁwgﬂﬂé@l@wd@@m@g@@m{ )

benzot hi enyl ; each nonocyclic and blcycllc het er ocycl e

y optional substituted with r 3 .
@Bﬁaﬁﬂ%ﬁf‘@“glé 48 thepisedialit areﬁa@aemféﬁﬁwr%@r@&t ed
fcommetrdielly gradlaple of nfaglbe, préphrdiod coyildirgnd cﬁﬁ%nhoﬁﬂlréhcﬁon

lfoacte v]rlr%g &% ee}ra{é[lyrlgs arl},el etl[l)e?%é :ﬁ(]%‘néx%%p%é I{?r}etelbrglc ¥¥es of formula (I1a)
@1 (I&é)l dey Ibe rdpored| accading@ tHeainkibds deacly‘tbecdan BBaY004/¢Heitd36,
@vézﬁ@é/b’f/dwﬁf OSR)%W 280308588 e cohRRs %%%?&1 are

r mceut |'y ‘acceptabl e counterion, suc

anapsreted bericet YV@TQ@@S/ 068267 PCT/ EP2007/ 063313 - 35-
(R)p R7 R + RA HRIO \\ \ (CH2)g RS A R3 NR2

R R7. R6 R4
: )P%alﬁwah ﬁlatgﬂ%?ﬂl%tasr#ﬂ?gﬁwlﬁéil %0% C%S@EFW%ﬁom an
ﬁmpmahmt of folmenial (IXwubh st (Iﬁﬁ:lb)&dldvuntlhtehaéchate of &nrminén (V1) according
f f I | Ib
P INabhela B SOTBRNET. OF T T ) o Wt bt

by reaction with Het- B(O—DZS_ilmc;ﬂle presence of a
sui tabl e crfal yst, such as for exanple Pd(PPh3)4, in

t h¥1presenge of a suitable base, such as for exanple
Na2 I fabl e sol vignt , Hsuch as for exanple
tolu 2- dfnmet hoxygs Z)q\N:E“S—» (Il-a)
N™ “R2
(IX-a) Vi)
R7
Wi
\ Q
6
NT Y R R;»,JQCH%\N/R“ > (D)
P + \R5
N™ NRo
I
R® (V1)
(IX-b)

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

Intermediates of formula (IlI-a) or (I1I-b) can be prepared from an intermediate of
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(DVE) and an al cohol, for exanple nethanol. 10
Conpounds of fornula (la-4) or (lb-4) can be converted

w0 ndos/06826pnpound of forrmula (la) or (1b) where¢WERD07/063313

represents al kyl carbonyl am no3£H2-, by reaction with a
suitabl e al kyl carbonyl chloride, in the presence of a
sui tabl e base, such as for exanple

N, N- di et hyl et hanam ne, and a suitable solvent, such as

ffermex dijalh er (BbH iy ﬁﬁ@tlcﬁ‘mv@lﬁ Ndﬁdltﬁ&hﬁ%fﬁﬁﬂﬁ@ém&ﬁe presence of a
légr %%0&&%}?,- sfl"%lil ﬁ,{]fog GX%I’P ljecf Fahy&n[?? C{’%: lﬁaaﬁion 18 preferably
pefoesehttdow GapaNit@k, 6al K¥1°TY2, by reaction with a
suitabl e al dehyde or ketone reagent, such as for

exanpl e parafornaldehgde or formal dehyde, in the
Brisgeetiaicoef iopailand ey haoBYroisye br aepaisd dfong am gitermedteof

ok AR (1825 6F UED} by RU&HbrARith £, IS XRMP és%n@ec&tmm %hdl s suitable

20 A co ou d of f r mul a ein . R2 p

FREY AR LN RO BB kBt %aam'ﬁl@ reachpR ésslﬁsf?m% pétformed
donpatpedatofe, € @muTBC(1 b) wherein R8 is hydrogen and R9

is oxo, by hydrolysis in the presence of a suitable

acid, such as for exanple hydrochloric acid, and a
dJutictradsligesol foenela (¥ maysbof pepasagebeliny oxhn&llodsng teaction
IsSheyd gﬁnt that in the foregoing and in the follow ng
reactl the reaction products nmay be isolated from

t he reaction nmedium and, if, necegsary, further
purified according to netﬁ%g@pﬁéles general Iy known

in the %t such as extracticon, crystadRld zati on and WO
2008/ 06 7 P@h/ EP2007/ 0633113 - 36achr o ogrgphy. It
is furt vident that r&actFon_produc hat]| exi st

in nore one enantioneric form mayNfe~ws t
fromtheir mixture by known techniques, in 'particular
preparative chromatography, such as preparatiye HPLC
chiral hronatography I ndi vi dual di ast ereoi §asyers or
i ndi vi duagexg by
Supercri {licql UId Chr ona raP starting
material s ternedlat °d e conp 8

tksners can al so be 5 obtalned
o\ The

Qe d geal €
ei t her comTer ci a? I6y avai | ald, pag\Jray b @
according to c&gyentlonal reaction proc-°¢ £ ¢
generally known in the art. For exanpl)
internediates of fornulg (Il1a) 10 to (! ) an be
preffabed according to thé& nmethods degefi bed )
W2004401243 s W2005/ Q XB2B05/ 07043p or
W20 Rthe cemt dgnt s of fwhich are ipcorporatied
her ei ference. @n Dincd ar, internefi ates of
fornmul a (II- 3y=<8™ (11-b) can'be prepared frpman 15 \ €
i ntermedi gfe of formila (IX-a) or {{-b) ant an
internmedi ate of fornmula (V) accordh\ ,khg6
foll owi ng reaction schenme (1) : ﬂfﬁj:ifi\
L Z
N N(R?2)(alkyl)
(Va-3)
R
X RE
| Z
R2b

(Va-4)

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



10

15

20

25

30

35

Schene 1 R7 WL ~0 (1 l-a) R6 + R3'" "9CH2)p_ N'R 4 N
R2R (IXa (M) RZW 0 R6 + R3(CH2)q, N\\R4 ow

w@bkdosiogs26® R i R RS (VI) (IX-b) using nBuLi PET/BP2007/063313

m xture of a suitable base, syggh as for exanple
dii sopropyl am ne, and 20 a suitable solvent, such as
for exanple tetrahydrofuran, wherein all variables are
defined as in formula (la) or (Ib). Stirring nmay

%t’&’lpé(ﬁl)llﬁ wiieh ﬁrﬁﬁ@r@ﬁna&é‘l? sl DMmilidd8 redce@oitlofn Afropriate

CO nl nt carri 0 t a,t ature rangl ng
S5t R Same B im Hap bR EL 357 ¥ or it
(ﬂubto‘taylzameplbpidnybc)hlmaie dre-ghlepaceernépropmoayl chloride, in the presence

o[i}ta %ﬁl{gﬁ)@é ?&fs@ %ﬁfch \!pgrfe%ﬁ 1b§2a% Pﬁﬁﬁ??&%ﬁé&%@%lveﬁ?’ Such as

eaction wt

Ldeq el ene Cil?hlwﬂ@ prhegesséien prayconsgriemdly be carried
%g{ Xt@i't 'ttem Siafilte ?a;h ofrir bt;e%@éﬁ%@mtt@rhg@fﬁ?ﬁ% &Hd)dt'eﬁﬁx teﬂ'i}%rature Ina
reactl 1.S prere rned a wtle
e RN G RACp Ry gy (POCE)
G@thehﬁesﬁﬁ@@ﬂ]@,ﬂf dinethydformamh eikc®isater- B]faackf mhmdlaaon followed by
(c?lch 211)_1%r 8 rgac)uo ¥xér ecao?l%n?n tehcarcl:*loezdhout a{?f e pera ﬁgﬁgnglng
tbetwwhy@nmﬁmmnatumdrreﬂwt iemperasurpr bf en@blsgepp{eflb argpedfic
or%l‘;lb.l]]ﬂyv _F%s?[{a'isufog exdmHe a'C7 3&1{ 19 lg{@ﬁ&a‘i ﬁqgfrﬁdtﬁéd 9§1 reacting

prep are acco

Wé@@ﬂ’io%d Olé,téﬁéiirﬂl fto (b) st ﬁ)eg poaflgy] 1 hgpresence of a

(Sﬁﬁéb?e solvent, such as for example HO-C;¢alkyl. The intermediate obtained in step
(b) can also be converted into an intermediate wherein R” is for example a
Cisalkylthio radical by reaction with S=C(NH,); in the presence of a suitable solvent,
such as for example an alcohol, e.g. ethanol, or an alcohol/water mixture, optionally in
the presence of a suitable 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
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
is C1salkyloxyC.salkyloxy optionally substituted with C;salkyloxy, 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)).

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
acid compound is decarboxylated in a next step (b) at high temperature in the presence
of a suitable reaction-inert solvent such as diphenylether.
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NH2 (a) R6"V CI ~~~ 6 NR H(Rp (b)) /\R6 (Rp N
(c 1) OClL 6alkyl \ R6 OC 1.6alkyl (Va-1) N Ci

w@ 2008)6826R) p (RL)P (c-3) R6 1 111" _R6 N (d) NeCT/EP2007/063313

S-Cl_6alkyl HS (c-4) (Rl)P3dVa-2) R6 N
N(R2a) (al kyl) (Va-3) (RP R6 N R2b (Va-4) wherein
all variables are defined as in fornula (la). Reaction
schenme (2) conprises WO 2008/ 068267 PCT/ EP2007/ 063313
-38 step (a) in which an aehépéBately substituted
aniline is reacted with an appropriate acylchloride
such as for exanple 3- phenylprqplogNI chl oride, 3-
f(kuorobenzenepropl onyl chl &'kde
chlmrobenzenepr pi o 9{

ide.~n the pr)§ence
ﬂ%ggg@l e F@ sucft” gs i | afl ne—2nd XN RS
reaction-inert sol ch as 5 net
chl ori or ethyl ene di chl ori de. The reacti on nay

conveni 8ntly be carried out at a tenperature rangy.ng
bet ween room tenperature and reflux tenperature. In a
Intermediates of formula (V-a) wherein R® represents Het, said intermediates being

represented by formula (V-a-6), can be prepared according to the following reaction

scheme 3a.
Scherne 3a
p R7 HO p
CE1+ CE \QQ%

(V-a-6)

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
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
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).

Scheme 4
R R") R"),
EI\ARG @) b{\/\Re (b) |\\ S
/ < - = :

(V-b-1) (V-b-2)
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next step (b) the adduct obtained in step (a) is
reacted with phosphoryl chloride (POC13) in the

w@e@seesze7 of N, N-di net hyl f or mam de (Vi l snei er - PEBEER2007/063313

formylation followed by cycljgation). The reaction

may conveniently be carried out at a tenperature

rangi ng 10 between room tenperature and refl ux
tenperature. In a next step (c-1), a specific
%agﬁcﬁwéhemh @f)&ioﬁlpﬁged ﬁep‘ @y 1@@1@@ ktte> uiKellinG ahddytlydx Yonverted in

cal,.is intr t er.medi at e
T S S TR S SR A
;jmyélsuehbec @fida In s mextadpe(bgal R eﬂ’llIbStltB@IU hs mgroflared yangetieg the

I
: difakiht fingd BEERHTRE] QDR ABINGE o ChER o K grample
atkyfigdidexagpnethyliopidecin $gIpkspprdsiad arsan@ldaba%ysméaé forgprample
\Math &Wﬁ&hylamh{&mﬁ BRIBAAE auitdbls Wb lvak! §ichak Y& Hxample
such for exanple an al cohol’, e.g. ethanol, or an
ﬁmﬁﬂﬁ& fWater mixture, optlonally in the presence of
a suitable base, such as for exanple KOH, (see step

(I rzrylgdle{tgsl | fo %Bmula)(gbtr) WQE’;etréncl) nhevﬁ C%hn efr% lta'f%n to e her E&%ﬁtg the

sence ase

articaé @MﬂGHHNiF smﬂv@ntrnedsajcﬂwbea@ fepresexah’pj' &rrnula (V-b-3), can be
[Hol er nedi at e

% talne 9 I%§S€M§ ﬁBW’ I%Fn£ﬁ§g%%g%e2rted into an
|nterned|ate mhereln R2 is -N(Rza) (al kyl ) wherein R2a
is hydrogen or alkyl, by renrethes Wth a suitable salt
qﬁ NH(R2a) (al kyl ) in the presence of a suitable base,

as for exanple pof assi um carbonat e, anqwg

S\p t()suc as for exanple acetonit Tle

(st he jnt e~ohtai f¥d in st
can Eonverted [ aii\nternealate whe
25 is Cl. 6al kyl oxyd 6 y~@ptional ly subs
with Cl.6al kyl oxy, said R2 beigg represented by R2bi__,
by reaction with Cl.6al kyl oxyd >gyéarkyl OH optional ly
substituted wth CI1. 6a|ky|oxy bo_t he presence of (\Nabl

tal%g R ht abl@r‘ﬁ%?@/lg%t S(?P é; %@Il%}ﬁ exangﬁlilgtleégreagted with
WWH&C(H(&OHM einei rex eI, the Epré sithzdlylnogenis fsmicd by

irl;gatc?éHWhadtcgt‘T’c %% 8ht gpé’s&?c% Q)tf%%ul%lt%lé ?4 l%ﬁt aSu(:h a?fo‘? )GXarnple

repared accor react
soeane (3) wherein in a first step (a) a substltuted
i ndole-2,3-dione is reacted with an optionally
substltuted 3- henylproplonaldehyde in the presence of

a he dpfegmgsigtespfdarmya RV Bare smpeundy debzicgath %WTE?THJ@EV
ra@@i(‘etbll&é‘r)maﬁf)é BrepmBll afrokdifg eaEdMO¥Midnal Bactami thoCAIRS waskrally

FEnpBral e 1 EnanBeciBibetSir O odtp BepiTh iy ve prepared
reagting e thedpllowmivredattios sdienag6dti phenyl et her. WO

2008/ 068267 PCT/ EP2007/ 063313 -39 Schene 3 (RL )p O
(R'p 0 OH (RL)p \\ N(a) \\ R6 (b) O+ R6 > 1 \\ \
~\" R6
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N O (V-a-5) Internediates of fornula (V-a) wherein R6
represents Het, said internedi ates being represented

whyooBossrat a (V-a-6), can be prepared accor di ngp¢ DEP1967/063313

follow ng reaction 5 schenme _ga. Scheme 3a (R p R7

(Rp RT HO(Rp R7 | | (a) Het (b) + Het-C(=0O-H 10

~/~1 \\ Ht NRZ NRz NR (V-a-6) Reaction schene

(3a) conprises step (a) in which an appropri ate

quinoline nmoiety is reacte&dhwhéb Het-C(=0) -H using

nBuLi in a m'xtoure Ofﬁz sui t @bl e base, z ch as for 10
{

granpl e -tetranet hyl ?JQ:{) dine, a, sui Hlabl ey
sol venta( szﬁ‘ ascf or exanpt® ( twqdrofuran R3( i |?1‘ng)\N/R4
may enhance the rate of the reaction. The reactlon may

conveniently be carrl ed out at a tenperature rangi ng, R®
bet ween -20 and -70 In a next step ( t he

Breaeting schemng (@éempﬁls@gtsé?j) (@&in whick anlernaétu:ui% ap gppropriately
isibRit B higd, ¢ en&é in famlemhlam{ appRoriatdhy tsﬁtﬁfﬁfiité eﬁ‘yl: B Bacted by
aci d ri uor.oacetl

e GRS OB PR 27 bR shRreaTigropEppiony!
ghloridbloe4shloremityrys cidorids iff the pecsanqel of a swially [Lewss acid, such as
%111 %rahl%?eaéi(?v%reqd S%ES’(}@%‘ (groiﬂ&é%lcﬁ su@ablﬁ reacélon-lnert solvent,
audmtsemﬁt@,yhme @lﬁerldfoml @wlntgs dleldondeo nTlsecmecrr@n(may cap@eniently be
%ﬁﬁ%ﬁ%uﬂat(ﬁ%%g@el(aﬁﬂ% PaN%B]g)H%twée\n rboﬁfferﬁgetﬁt%}e And refllic tderature.

b-
Waﬁ‘@?‘) StELAGOSDBB 2PP AR Bo» Himedsed é§ rea&@ng the intermediate
obtained in step (a) with a primary or secondary amine (HNR'R”).

The intermediates of formula (VI) may also be prepared according to the following
reaction Scheme (7) :

Scheme7
(b)

0]
3 Cl
—_— R /
\I/\(CHz)q —_— (CHz)q

l (©

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

RS

(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
substituted phenyl or naphthylcarboxaldehyde, is reacted with an appropriate
intermediate compound such as for example 1-bromo-4-chlorobutane, in the presence
of Grignard reagent and a suitable solvent, such as for example diethyl ether,
tetrahydrofuran. The reaction may conveniently be carried out at a low temperature for
instance 5°C. In a next step (b), an oxidation is performed in the presence of
Jones’reagent in a suitable solvent, such as for example acetone. In a next step (c), an
amino group (-NR4Rs) is introduced by reacting the intermediate compound obtained in

step (b) with a primary or secondary amine HNR4Rs in the presence of a suitable
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Reaction scheme (4) conprises step (a) in which the
guinoline noiety is converted in the quinolinone

WOshys2by reaction with a suitable acid, suchr@EEPNT063313

exanpl e hydrochloric acid. Lgpa next step (b), a R8

substituent is introduced by reacting the

internmedi ate obtained in step (a) with a suitable

al kyl ati ng agent, such as for exanple 5 al kyli odi de,

8oentBidhyk ifercixdmpld dtetohfrilRl &senodtadle s Butiah for basple

i#?g)as for exanple NaOH or benzyltriethyl anmmoni um
ride, a suitable solvent, such as for exanple

tetrahydrofuran. Internediates of fornula (V-b)

RSB BRI g B S

delirase reastiobyeheBiedB)la (V-b-3), can be prepared
according to the follow ng reaction schene (5). Schene

5 (Rp (Rp (Rp \\ /\ (a | - \\ ~ ~~ R6 Rs
NC AN NNHO- L-j O- (V%E—§§9§5 Reactlon schege (5)

cQnmpy i ses_ste sin which the |nter te IS

readi-ed WfEhRgNwQNCHZ & Rz~ @%Q nex q?/#gpfwmﬂq Rt
the fused |n1dazol9%—n0|ety i's for y reaction g
W th acetic acid in the presence gf) a SU|tabIe RS

vent SucC as for exa s
s ST B S rErs e By wih TG stk Geasitplle acidds reacted
ethNH(@Hp)(@CH]g)aihltye pavaict abl &’ -oarbomyldidaidar@panea suitable

%gﬁlgﬁt HEA a5 %r e%%ﬁ?[g dgﬁ%@ll e??'ﬁ_&t QQQ gﬂn)p Fr%%l%&rc'ct obtained in step (a)

|lwe@¢tnémlfétae%ut@ble@’rgmtdareégﬂn} niy-geomobeiyhmagnesium bromide, in

Qﬁé:ogr'é%negof 2 siB1cf B cAWisGh 4:EBF E)la%@ ERaMRIrb Rikan. WRa next step
/068267 PCT/ EP2007/ 063 41 Scheng” 6

a@amp@ g,rowd.—@l)l%‘ 5) 1§let1(0ép@ddayg§a((t@|g251%mt@nemte? qg(t)au@d n
@{ep Nb) whh wln}naE?y OP@aﬁﬁda@ﬁ aﬁﬁi&&mM@ mQKi)éTpﬂ’eSéheé of4 Gitable
(sol)vent Sl\llgﬂ as I%’or exarnppe £2 Onltl(‘:lfé Sid 28ABR' a@er s%éh asy for example

K,COs.

Alternatively, intermediates of formula (VI) wherein q is 1, said intermediates being

represented by formula (VI-a), may be prepared according to the following reaction
scheme (9):

Scheme 9
@) O 0
4
R3JJ\ ¥ HJ\H * HNRR® ———— R3JJ\AN’R
(Vl-a)

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.

Intermediates of formula (VI) wherein R® represents R** -CH,-CH,- (which is possible
for those intermediates of formula (VI) wherein R® represents alkyl, arylalkyl,
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substituted aryl, nore in particular an appropriately
substituted phenyl, is reacted by 5 Friedel-Craft

WO e@sss2n7 Wi t h an appropriate acyl chl ori de suchCBEEP2007/063313

3-chl oropropi onyl chloride qf34-chlorobutyryl
chloride, in the presence of a suitable Lewi s acid,
such as for exanple A1Cl13, FeCl3, SnCl4, TiCl4 or
ZnCl 2 and a suitable reaction-inert solvent, such as

me;tll’(y-laﬂd?ﬁ a1l adieyH a®-alkyl, e{dmam@mqq@@lam@[ b et- aﬂaya O-alkyl and R**
on carr,l
GERE AR aTRY PRORIE CHBb o S sl dhaardegd to the

rehhiogertod itpematcaule .and Ovhereimq neprescstsdpsdidh interaredadsrbeing
gé}?g;{r%rr}ée Ng kgﬁ%ul% %Xli ﬁ ﬁiﬂg El%ggﬁé? ?&)%ll'nﬁgo H’E?? lreraWI)I/lg reaction
elkwrddPy ani ne (HNR4R5) The internedi ates of for mJI a
(VI) may al so be prepared according to the foll ow ng
reacti on Schenme (7) 15 Sch ? O(a) OH (b) O R3~ +
Br.CH2)q R3_ ~~/CI RS ~~~ HdA (CH2)g V]

(CHZEq (@;, OR31] CH22q RWVI) ReaCtJl-lg]‘f\O,l’)J\/\

[ nst ance an appropri at eI y subst ituted
aryl car boxal dehyde, nore in part| cul ar an (VI-b)

t el 20 bst t
R BaRb L R St da P BRET vy e aldetuds s pracigavicn
|an¢tenmmdhapesmmo<ﬁaIsuhteéxl@:basa,ssuf:h) ns fxarphpele sodium hydroxide. In a
3“8%{;, sg g g@g&ﬁﬁa%%Wed ih g@) 1@%%%%’&%@ Qf)ﬂl@éwasregondary

@n@nethINReR grthe prasencglof éﬁ&xﬁ@hﬁ suiffhde padorrlbas f@ayxample

%98%6%1%1'0%@%]’)& A8 tIeAd, 88U 9 WlitaBle s%I\Le‘ﬁWsﬁmefb@EMﬁ)lé 8 alcohol,
i NS

n In an ste OXId
Ser F@l@%ld Pﬁnﬁﬁfestem é#af‘démg?ct;:%’fa d8 S&ea éwrﬁganated (Hy) in
Shy prakrlnee 6Dh v@itible @Uﬂ%t asch ey fopxaarpple pakl‘zﬁiuﬁlﬁ ®n chiircdal, and a

S5tdu S Port S & ST e R bR b 8, B @O?ﬂ“‘:ed

step (b) with a prinmary or secondary amne HNRARS in

PRI AL vl o

aelanemild )il e, and a suitable base, such as for exanple
K2C03. Scheme 11
(R")p R’
R6
W3
XX
| +
/ ~
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Alternatively, internediates of formula (VI) may be
prepared according to the 5 follow ng reaction schene

w@ 3)os/08ehene 8 0 R30H (a) R3 N (b) R3~~~ SCIPCTZEP2007/063313

(CH2)g 3 4 0- 10 (CH2)g > R \yNNO R5 Reaction schene
(8) conprises step (a) in which for instance a
suitable acid is reacted 10 with NH(CH3)(OCH3) in the
presence of 1,1'-carbonyldiim dazole and a suitable

Fehwteor schérblé (1 19 SoMmPris@XBERLS oﬁ}da@it%- anl dppeopiialy sibstituted

%lbl“[? hrod t_obt aj nedt ep(a% I s reacted wiltﬁ1
lipe Bibsredt ) gﬁ%ﬁfaseﬂﬂ dyehgd'c eaa.ngﬁr W&P%%Ptaﬂc‘?lf cxample halo,
ey besna iwibly amapgegpriately substiptaksdeosgbanfzoia is thct akdeace of a suitable

%Q'Ja}%p SuctSHad Qfan{rﬁé ﬁ]ﬁiﬁ%ﬂ}%}} ﬁlaga%{eﬁﬂylgga)gfquqﬁd sh@h Qs for example

B&PH&%mswgéhl%baSﬁrﬁUéhﬁﬁﬁqr@ﬁ@mnbtcaﬁlﬁ@cparbﬁmw %ﬁl@tﬁbtebsplvent
WidHasPfoP EXAHBI1Y x Plens RGOENY Fo R ”Irf‘z?néSNE%BFEb thet f¥8duct obtalned in

pre nce of a suita solv such

BB 1 74cted, Wikthys Bbf; olgnet Beggéns §gc 8%@@;51}%@ such

@@&xaﬁbte&ﬂ]@&hagtﬁbl)z[m brofnéderizdd atiebleablvicar, sudhaas(fvit gxample
1earhe|dro aIS 1, said internedi ates being 20

repr serﬁlfe%’ by formula (VI-a), may be prepared

doteonatiistes @fofonhelaf(&fﬂﬂ-lmman@e mecpetddacorduigbme (9) :

Schene 9 0O OON, RAA+H-ILH+ HWR4R5 10 RB R R5
Vi-a 25 Reaction schene (9) conprises the step in
ﬁeﬁrnedaatéwﬁ fapnelad¥Ey) canebg Rfamr%a@pﬂmg S oll%vmg)feactlon

¥l @2pcet yl cycl ohexane, is reacted with

par af or mal dehyde and a suitable prinmary or secondary

am ne HNR4AR5, preferably in its salt form in the

presence of a suitable acBchensutth as for exanple

hédr ochlg/ic acid and the like, and a suitable

ent, | such as for exanple an al cohol, e.qg.
et hanol . 130 |

t er medi at of formula (VI) wherein R3
tRR3" -.f2- CH2- [{whjch is possible for those

i ntler ates of for C;" ein R3 repreggn

al k th(g n34008/ 068267%@' EP2007/ OG@@?@S
-43 arg aryl - al kyl - O al kyl , Het-al kyl,

Het - O \i: &/I or Het al kyY2 O al kyl and R3a’

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
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.

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.
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is the sane as R3 but with 2 carbon atons less in the
al kyl chain attached to the renainder of the nolecule

wa@nahsbs2sei N g represents 1, said internmedi at eBCDhEP29G7/063313

represented by fornula (VI-b)ys.can be prepared
according to the followi ng reaction 5 schene (10):
Schene 10 0 0 0 0 R3a'/u\H (a) R3a' (b) R3a' \ N
R4 () RBa' NRA . R5, Re (VI-b) Reaction scheme (10)
conprises step (a) WhEKPERIMIENTARPARTal dehyde is
reacted wwth 10 acetone in the presence of a suitable

gﬁs such as f or. exarzg% t% hydroxj de. In g next
SPIMEPPMPPHRISAT dRfGERe e iR iy §&e&680%€55110ﬁ1§0f1 gupgen of the
@ ftsone goripoands @rinteecaiidey tic abdvilute stdhisdRamical dohﬁguration of the
%{e ef’r%ieﬁl% %rba%q%?@ thefRi ! (ﬁlg Q%nef%%%l?atl[oh at e do&%le thd was not

I C acCl
§&p¢rab¢1eall3mlav@’nnneds Jolthass cisss, thx atnmloeheamcellw@mmw form which

%vag ﬁl‘?ﬁtl&ﬁ{l{e& is deﬁ )gﬁat@& x§ <&t §1|?d t(h%)secotnh%s pBOddv'ffﬁouQ AP ?ecference

g@ drogenated (H2) he presence of
ﬁlmc @ter@af hemyjeal coeﬁg}ﬁatw flﬂﬁwes@arwde Apae}mdaéi dsAmagyic forms

@a@b@ aﬂémblgﬁ&slaj clﬁwcteabb@bsi @Ipmaﬁ sklﬁeulphl @8 aftglﬁsn@g(ﬁrﬁkh@wn
an_.al co et hano nt er. e
PO RUE VY, e b NP s Bt Bithgy 0! {dnonfdee of the
fshilledpemgn tee@cdgnize ths etosn@pidillate @6thsd Iedaerhiine (hk)aptulrly
RT Rs + OX\ O NR RBRRZ NR2

g%eféoc%@@%ﬁg&%w\ \'\ (CH)g\ R3 NR2 (VIl-a) WO
@@@/e()@gz@d “BCRERROUTS ggggt];gchennqally 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”
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.

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.

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

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

A. Preparation of the intermediate compounds

Example Al

a. Preparation of intermediate 18a
O
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Reaction schene (11) conprises the step of reacting an
appropriately substituted quinoline wherein W

WO eses2nt s a suitable | eaving group, such as POT/EP2007/063313

exanpl e halo, e.g. bromo, w_jh an appropriately
substituted deoxybenzoin in the presence of a suitable
catal yst, such as for exanple palladiumdiacetate, a
suitabl e ligand, such as for exanple 5 X-PHCS, a

Sduhﬁpabﬁeﬁbfha(ﬂeﬂucﬁuﬂ{knﬁg 2* El[tarﬁ%laiw 029 6®%), WrhmaAkhedea(0e,16anol)

R P PRt Riee G10R 8) H b GROLCA LR Ty mi) wes

$t1de =) reiflsxedefac 24 dowist thea bswghtatb Ireor@témgpraatdrer d3gens was
(aﬁii&r FH2a S %msrg@r Wth d@rh?ﬂ eth Eﬁﬁe %ﬁHﬁd £0. 2M and

magnesi um brom l'e SO vent
feérrac‘é%hwﬁh éheth%terf@hy?dh@wngaetﬁ laﬁowraﬁﬁ@@r?é@ dried (MgSO4) Ritered

fand P S%lx(e\rﬂ Waddvapartdae THeePAd R ACHRTIU MG % lumn chrornatography

Inter s of ) b pr.e

SREoH B (e g bR VEaf 9&298§6Eareu%iz’fwolfemons

Sahe mellel:%d apRIYFBoREnRE aOe viapBRutddCHRie ;108 d0infevintdiai@)18a (49

MQB (V-a) (X) In reaction schene (12), an internediate
‘formula (V-a) is reacted with an internedi ate of

formula (X), for its synthesis reference is made to

schenmes 6, land 8, in the presence of nBuLi in a

§ypk$g&ﬁo§gfﬁﬁghmdﬁﬂph as for exanpl e tetrahydrofuran,

and a 20 suit e base, such as for exanple

di i sopropyl & Stirring may enhance the rate of

the reaction. e reac hon may conveniently be carried

: v Na: cfVI11-b) can be prepared
accaq nternedrates of formula (IX-a) or

(I X-T red according to the reaction

pr ocedur es g cri above for internediates (V-a) or
(V-b). The foIIo exanples illustrate the present
invention without~gerng limted thereto. 30 WO

2008/ 068267 PCT/ EP2007/ 063313 -45 EXPERI MENTAL PART
O sonme conpounds dr internediates the absol ute
stereochem cal configuration of the O sonme conmpounds
or uﬁ&@ﬁmagr@h, t he absol ute stereochemn ca
conflh@ttedihitt D@iaad) t he

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
3 of 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.
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.
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15

st ereogeni ¢ carbon aton(s) therein or the
configuration at the double bond was not 5

wez@enssrent al |y determ ned. In those cases, theCT/EP2007/063313

stereochem cal ly isoneric forpwhich was first

isolated is designated as "A" and the second as "B",

W t hout further reference to the actual

st ereochem cal configuration. However, said "A" and

"YBeldt 8048 Eiof interiBdiataln( %) (R HTDALC) usd ¥.00baroAGh@Fingdicte 2 (3

n%}@%ﬁeﬂggg skllled in the art, using art-known
'S }1 for exanple, NI\/R It is considered to

be within the knOV\A edge of the 10 skilled person to
regggg&ﬁgnBpﬁkg%e&a%ggggﬁqpate nmethod to detern1ne t he
actual —Stereg em cal conrlguratlon In case "A" and
"B" are m xt |res of stereochemcally isoneric forns,

in particul arNN g xtures Ofizjm oners, they can be
h

further separ at edowher eby e respective first
X ted "Al'" respectively
"A2" 15 respectively "B2",

w t ho crence to the actual ster eocherri cal
confi gurati oom, ever, said "A", "A2" and "B | ",
"B2" isoneric forfs, in particular sald "A "A2"

and "B | ", ntBRuignfrtdir Shreri ¢ fornms, can be
unambi guoustyregitialdéit Br i zed by a person skilled in

LR LAN ng\% gﬁh&@n@w 0HBeNEY) (RS harkd dealstisass —20er ft@as 36TRiéh of
ay diffrac nme.ca i.n
?&ﬁ%%malaweéﬁ op Pk mfica '@EPS Fhandgsigs ﬁﬁé’?lﬂué%}”a% stirred
dlt a30°€r oo 26 aiikiteQ Ithﬁﬁlft@ltdd@difevood SA golntiert d£6+biath®2-methoxy-3-
ot h ' t t may
eny%neth}lgauméﬁﬁ@ Qgéif-? %jn e84 r@)reggn \Ky(yﬁ)()h%'&lg% %v) or
emtaqumteﬁ (()thlch pl@ coBtenf isBRJorperated thhesif by r¢é¢ren®5 (0.0015 mol)
H?'Tﬁ rWas ed, nﬁé%x%fé\wb omt-daydef QUgmr%'mmh@é dsolutlon

means so am ne, "THF" neans tetr rof uran an
offyl ﬂ@en HSP@Pil‘élBﬁ]ﬁdpRﬂnt?’é‘PHe (0.0 8 pla ﬂh?é? i(@mlypvas peded. The
infik @IFETRES SirfedCANPORM e 90316)111&@@@”1;15@ vAls added”rBRahRhIrOWvas
o%tf!f%%;g{ygg%@égl é" ﬁg _oggé)ni}& lﬁg{e%t\xﬁl's gvaa edC\!v_gh V@ura?e%sa{qggosuzsq\?am,
ﬂ{i@d(lﬁ/ﬂgﬂ@ﬁ)} fitereyd|apnd Prdnolanowes 6\&p612193drrﬁll' h)e residue (0.9 g) was
PR E DY ol o 9 B BAE BRORT O
\%5/0 $1 10ume)d Tl fraetfang xesee ¢@lectzd and ﬂw§olweheWa33¢‘@ngn@ted Yield:
Q58P ihfFRRUBHE 18 (1071 nd N W8€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).
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added. The m xture was washed wi th diethyl ether,
basified wwth K2C03 2M and 5 extracted wi th di et hyl

wetbdwenes2dhe organic | ayer was separated, driede¢VBRO04)/063313

filtered and the solvent wasygvaporated. The residue
was purified by colum chromat ography over silica gel
(eluent: CH2C12/ CH3OH NHAOH 95/5/0.1; 15-40m). Two
fractions were collected and the sol vent was
Bxapplar®d. Yield: 1.6 g of internediate 18a (49 9.
10 b. Preparation of internediate 1 HOIl H3 Br N111 3
N- X Pepakidion of idtonexdiveeldate 1 (dia A) Internediate 2
(dia B) nBuLi 6M i n hexane (0.0056 nol) was added

dr opwi se at to a solution of N

- 2- propanagigye (0.0564 nol) in THE (10
. The nilxture was stirred at -20C

v coot’edcHp -70C. A solution of 6-
- (phenyl et hyl ) - qui no line

er medi at e conpound 15 3 of WO

S mol) in THE (20 m ) was added.
The m xture was rred at -70C for 90 m nutes. A
solution of interwedi ate 18a (prepared according to
Al Tggrmé¢dtdd0d2 Apol ) in THE (18 m ) was added. The

mi tgmediaggsdgB) rred at -70C for 3 hours. H20 was
aded 1 aM-BASand 6 0f7 Xhl! Qwéé@%d@d(&ﬂ’o?%sg ‘i% Wyl (5% QBition of

The organic |ayer was s E@rated, dried (. 80421@
2P FormauRh kel YERVOKES 1 Bp{BA0a8 awD) inJgiHHg ml) under N
R dTie: Masurb Waks iieed y-70ed doml sdur@natseitianldy Naver

il | (.el : NH4 8.5/1.5/0. 1;.
iilgplgft%ﬁl’fg%aﬁéﬁe @@4 %%Ciﬁl:c@z %{}iﬁ/@g a e% at —’/7(il"C5 Qhe ixture
CHR Gfi 26 Cr3 A CHdCHh @84 1HEO Ivas bOdgd. Theomixtwae twias mstravtrdewith

l,ec - t I r iQal 6. 0
ARONETIRE oRic ifer PG B RC YR SEUARAY ARESLs Y Hiedason,
it avdahasthent wyes ewippraset Y ielsinl cSREDF imfsmediate di(dias.
was filtered off and dried. WO 2008/ 068267
PCT/ EP2007/ 063313 -47 Yield: 0.146 of internedi ate
IntesmpdiateS was prgpesedaseorging 28 thy Bme; n%?%dmsawr@e@@te 4, but
Wartfrip Pomléothpound 191of WO2004/011436. Yield: 0.92 g of intermediate 5
(dia B).

[ 6545
2004/ 011436)C (

a-2. Preparation of intermediate 3

Intermediate 3 (dia B)

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



c. Preparation of internediate 14 and 15 OH Br ~aNN
NO 1 CH3 Internediate 14 (dia A Internediate 15
W@ dioa/o@pénBuli 1. 6M in hexane (0.0018 nol) wasPEDEBIN0/063313
dropwi se at -20C to a sol uti ogp of 5 diisopropyl am ne
(0.0018 nmol) in THE (4 m ) under N2 flow. The m xture
was stirred at -20C for 20 m nutes, then cooled to
-70C. A solution of 6-brono-2-nethoxy- 3-
(apd Py arioR\Of inteimhdaintd 1Ol 1] 6246553 69- 3], described in
W2004/ 011436 intermediate 3 (of which the content
IS incorpor aher ein by reference) (0.0015 nol) in
THE (5 m) wasFadded. E m xture was stirred at -70C
fdr 90 minutes, Aol utli on 10 of
S 'Ny)i; 1- pent anone (0.0018 nol) in
\as added The m xture was stirred at -70C
3 added. The mi xture was
) he organic | ayer was washed
wi th saturated agUeous NaCl, dried (MgSOH), filtered
and t he solwediatevi@sdievapor ated. The resi due (0.9 Q)
was pur i frtededye 1¢ 6liadn chr omat ogr aphy over kromasi |
(el uent: OipErpe NHAOH 15 97/3/0.1; 10m). Two
fracti ons W&PEaEdP (&2t ed and the sol vent was
eBapd ( ladwedn h¥ka&ﬂe§l 14.10mO 820235 @ho 1) Waeadddidad@viddat(-10°Gunder

13 of f ' 9 . .
RiPeecp IR oA Rioh 8 oBrbufty HESPRDIORFRLI A, 50k, 9B tmob) in
;T&Ec (0imht & hwarsxtilrd Ve giredffor Ahainudesi ate7QC BOCNMder
i ylf%%%gg %o%g%g%wgc#n? %’—Eg&z%%%%%g%%e&ﬁmgg mitthe was stirred
5 for Zhours ph 03¢ dhgrowater wanadsiede dhapuxtarg WaS\PXtTaVRFi ngl EtOAc.
Im%% N%dﬂiﬁdl'a?éﬁzza% wthéd Mth vsl’d@ér&hé’fﬂ%@t @n&i &bir ngEQOJl Bubided and
51 H ane 007 a ng %G[ ) t% d
e’f‘t‘i@ri‘% 4 o %fFSl ‘2%@6 %%’%ta’&’é AR °B¥ cther an
WMLOYMBG.X © odD2& malijtei 10 (F&E)(17 m ) under N2

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.
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flow. The m xture was stirred at -70C for 1 hours. A
solution of NN 5 dinethylformam de (0.014 nol) in THE

w@ ddsnbemas added at -70C. The mi xture was SPCT/ERDOAV63313

-70C for 2 hours. H20 was addggl. The mi xture was
extracted with EtOAc. The organic | ayer was washed
W th saturated aqueous Nadl, dried (MgSH), filtered
and the solvent was evaporated. Yield: 1.45 g of
iBxaepredd ate 4 (dia A). . 10 Internediate 5 was
prepared according to the sane procedure as

iPnter atdi oftitednediatt 6 starti ng from conpound 191of
WO2004/ 011436. i : 0.92 g of internediate 5 (dia

B). a-2. Prepara of internediate 3 1 H3 ANO CH3
I Rge [ ¥ B) Internediate 3 was prepared to
tﬂg‘; procedurel as internediate 4, but starting 15
fro f d 86 of WO 2004/ 011436. The residue was
crystal el fxQqm DIPE. Yield: 0.60 g of internediate
3 (69 % “di aM). QWD 2008/ 068267 PCT/ EP2007/ 063313 -49

a- 3. Preparatlonoaalf3 |ntermsd| ate 10, 11, 12 and 13

Aulutign o brap i ik vy - R b hqip ter[ﬁ?@@z@(%f \

Idasceibee di anmaia(ee@)mpmaum it WORM(40 He3a 8 g, 44 nmo),

R A e R T R
(nEBmQ)]@ 2-glig- WIPI)OSPINHO)'IJEP@W@(%g g, Orplempiol) andesodign ter-butoxide
3@) 1) rgegi 54 HmSP 1%0%5@32@1&11)‘\3&@[1&1’8@ At Qo for 24 hours then cooled

i methyl f or mani de was a

1) The
[de¥ to Fopyn Fﬁ%@{ﬁt%reveaé P§t“iefir°é‘am5° yater- 2T h%eﬁggmat?ayei? Bees extracted

tvh&ﬂEMHt@ fvasisl waidd adter Iﬁdabme; drie@ (M@SO@X ﬁrtaetl emhd\mhet $olvent was
a orate rc @anl 4 l?ﬁﬁe OINaT o 0 ato T avier tﬁea{] 1(15-
?731 %rledsg?w S CH’X?PB - e%/a%élrzi’te ti BY
dhf)ymeQQOg 'C}yeloﬁle;sandﬂ?eOMSSOc;}O)s chtlolgse\dere rcotected and the solvent was
‘%'vbﬁd?&%&’pﬂéﬂ @4 %g?ﬂnteﬂﬁ&ﬂéﬁcﬂ (yiclhelgdyy) 1. 7 g of

nter nedi at e

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
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 %).

A second fraction was obtained from the filtrate. Yield: 1.3 g of intermediate 7 (28
%).
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10 Internediate 11 (dia B) was prepared according to
internmediate 10 but starting from conpound 15 (B) of

wOoORB0492611436 ). Yield: 1.0 g of internedi at epAWEP2007/063313

(22% . Internediate 12 (Al; 4R 2S) was prepared
according to internediate 10 but starting from
conpound 12 (Al; 1R 2S) of W?2004/011436 ). Yield: 3.8
g of internediate 15 12. Internediate 13 (A2; 1 S, 2R
was prepared according to internediate 10 but starting

fo PrEpeRMBR R thtdkhel s 81land.2R) of WD2004/011436 ).
Yield: 2 g of Internediate . VWD 2008/ 068267

PCT/ EP2007/ 063313 -50- EY{ e A3 Preparation of
intermediate 6 olo [
6 br ono- 2- rreth(ﬂ(y 3

i m3&0§oo4'/ 015|436

7B ol P, tris I|f
(O 28 g, 0.31 5 mmol), 21éé phosphi no)
bi phenyl (0.18 g, 0.61 mol) odi um t er - but oxi de
(0.82 g, 8.54 mmol) |n1ﬁt@{nbkﬁarﬂ£8(@2&)rﬂ) was stirred at
80C for 24 hours, thenlmermbcezdw(dm\m to room

RS TP e (o Bhe. b0 e SR i of
infenmediaté %éprémstm_)cmdmg toehéd) (lalngl 2t hlemgwll\amdttrigthglamine
QWﬁﬂtf fj} mybq fne[81ugH?e(2\(ﬁﬁ %Hﬂé(rfdlt?@%egmowl Wmmture was stirred

r omat 0 over Si
@98@ Bhio% OIS e gy ie e ek Glere A donme e adderl. The

tsbl?tlﬁﬁ kS Bilirr VRS ho@Y apPQU°at 18eh atfoemdemp exétuge &Fernight. The mixture
I nter

PP BARGE g e i e s i B ORE W%L@Praana%a%was waghed with

GrdBer therrinel diiedibidr MgR @y, filtcicataad évporacdiill dBukss. (TheGdidue
(G35 3R Rrnge oo dnPerno il SRS REFEH GO AT tuen:
ﬂ{ﬁlz/WZQHMHMH3%/%/Q 10. ghe gue fraetibis were CTISHIEWdéami the solvent
'Hza)s evapbRatfd. XYEErl@ U‘@é %%tf '1ﬁt@?ﬂe&ﬁ5e gdwoyss at -70C then

dry ice was ad he resulting mxture was stirred
lhour at -70Cthen wat er was added. The

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
intermediate 9 (52 %).

e conpound 3
nor phol i ne (0. 644
st one) pal | adi um

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
compound 12 of W02004/011436 (0.25 g, 0.45 mmol) in THF (3 ml) cooled at —70°C
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precipitate was filtered off, washed with water, CH3OH
then CH3CH2OH and dried under vacuum Yield: 0.8 g of

w0 ndosne2ei ate 7 (17 %9 . 20 A second fracti on WeSI/EP2007/063313

obtained fromthe filtrate. Yigld: 1.3 g of
internmediate 7 (28 % . WO 2008/ 068267

PCT/ EP2007/ 063313 -51- b. Preparation of
internediates 8 and 9 HcOH 1l H3 1-13C, ON/ \ N

'élSdM‘_ X, @hﬁsl%ﬁetfe. CHz: @x@lré g\ias \s‘girréd fdcH3hour 4t 1€ g ticatassolution
| a er | e | a .
& St honge SHEIATE B B Gpbing]) iEBHE (0.5 30l yesaddeg slowly.

Vidis reatienl ntixtuee €& Wiriedrfonf hournt e7 0iétiand encit dfiptod pattedater at —
P0G AP S Bt oy TR Wl psied wigyrine
moxt. (ihdieuganic davsyamns Aredy Mg nfikerad andweancsntratededlte gude
%Q(Qufcpg).ﬂ HoMEsSHUATRA be-chidnh B ySdleY bilied BaANP5-40Rmb30 ¢,

Kl G e dR B ¥ g o Blesai A (IR 29)

m xture was poured into water and extracted with
Ehfofmedibii€ 1 D(HaA)) CvispteparvdsccoRBiethe Whhb protddgt at itBrmediate

ine, dri S ' . d.till .
3, B RUSal T oL RRSE 5800 SV RPRT et
dAr(34r&¢)ogr aphy over silica gel (Si0215-40m eluent: 10
CH2C12/ CH3OH/ NHAOH: 98/2/0.1). The pure fractions were

0 Iee(a:u; 1d a dtt heds%l nt was evaporated. Yield: 0.46
Mﬁgﬁ%?g—% " % . Internmediate 9 (dia B) was
prepared accordi ng fhe sane procedure as internedi ate
8 (dia A, but s ing fromconpound 15 of WD
2004/ 011436. Yieltl: g.70 g of 15 internediate 9 (52
9 . . Preparat§¢idn of intermediate 16 and

L& nt ernediate 16 (Al)
BuLi“™. 6 M in hexane (0.563
drop wise to a solution of

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
intermediate 18 (36 %).
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20 conmpound 12 of W2004/011436 (0.25 g, 0.45 mml) in
THE (3 m) cooled at -70C WD 2008/ 068267

wEOnsae2607/ 063313 -52 under N2 at nosphere. TPEI/EP2007/063313

m xture was stirred for 1 hougyat -70C and then a
solution of 3-bronobenzal dehyde (0.105 m, 0.90 mol)
in THE (0.5 m) was added slowy. The reaction
m xture was stirred for 1 hour at -70C, and then
B, [PridpRehtioh lolf theefirell c@hpourddC. The organic | ayer was
Eééfa?t with ethyl acetate, and washed with brine. 5

; organic |layer was dried (MgSO4), filtered
andPrepareteont ofatoeghouiidsel. Orandd 0 pr oduct (0.34 g) was
purified by c wat ography over silica gel (15-40m 30
g, : HAOH 97:3:0.1). Yield: 0.11 g of
i nternmedi ate 16 1%128) Internmediate 17 (dia A
was prepared adgor @Hng the sane procedure as

14 st@iting from conpound 14 of

¥=11 g of internediate 17(34%.
b. Prepafat i™Mn pf pdiate 18 C1 OH OH I H3 \ /
| \ NNCH3 NHXBr \CHZ~Vntermedi ate 18 (di a B)
Accordingly, internediate 18 (dia B) was prepared
according to the sae procedure as internediate 16,
but st arti mfp?liﬁ‘ ound 36 of W2004/011436. Yield:
0.13 of % %)ate 18 (36 % . WD 2008/068267
PCT/ EP2007/0 231 -5 B. Preparation of the final
dompouredy cEmpapide 14301 WA) 2084&pldA 36 (bm Ao misturepefiktiendSRY (0.1 g,

@nﬁk r%ﬁl)ol)ltr@dtﬁwh?ltm'ﬂ? 12 g'\b %‘%m%lpaﬁd chﬂg@@h @otng Bo1s

rnrnol) mnbhy, N—dlnn?ethylformamlde @3 rnl) was heated n t%e rnlcrowave (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
over silica gel (eluent: CH,Cl,: 100 to CH,CL/CH3;0OH/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
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
compound 10 (dia B; yield: 31 %, mp: 185 °C).



A m xture of conpound 14 of WO 2004/011436 (dia A,
m xture of RS and SR;) (0.1 g, 0.18 mmol),
wo pooBos82bvi nyl tin (0.114 g, 0.36 nmol) and PdGiC(/BP8)/@3313
(0.013 g, 0.018 5 nmol) in N_bdinethylformam de (3
m) was heated in the mcrowave (80 C, 10 m nutes,
100 W. The m xture was cool ed down, poured into an
aqueous solution of KF (10 %ww, extracted with
B, @Agpaddtidnidf b@pechdevrand 18hort pad of Celite. The
organic |ayer was washed wth water then brine and
was dried over , filtered and evaporated til
dryness. The re g) was purified by colum
%h onatograph i‘ca gel (eluent: CH2C12: 100
R \ijg 2). The pure fractions
vent was evaporated. Yield:
. f ¢ a A yield: 45 % np: 164
C) . Conpound Yfas \r epafed according to the sane
procedure, but starting from 15 conpound 12 of WO

2004/ 011436 :&éR?E‘L‘ 43663 66-1]). Yield: 0.060 g of
1 ia

compound 9 ( ield: 45 % . Conpound 10 was

prepared accord Ing t e same procedure, but starting
{Ganpowshbowasiprepared aomrdm@m/ e pagsdyrdifer ®@mpoiurd §r butaing the

%Bpl%ﬁgatgglkoyn¥bz%egs SQGIQS'@S 96 ab %é%ggggﬂéwd 10 (dia B;

ryeeerﬂaared serorcbng o @p RroseigR o compyBiABsbut gsing

anglapbfopriatdhikyiBreabfs. Wicldi3 1 N (Qa B3 @p: CGoppoynd 13 (dia

A) Conpound 14 (dia B) Conpound 13 was prepared

according to the procedure for conmpound 8, but using

therepaptiopl dompeuadkly and 2agens. Yiel d: 45 % (dia A

np: 100 C) Co und 14 was prepared according to the

procedure for cappound 10, but using the appropriate

al kyn reagens.l d: 51 % (dia B, np: 202 C. 5 c.

Preparation ofNgotpounds 1 and 2 Cl1L |IH3 N

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).
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HZC~-CH3 ANO Conpound 1 (dia A) Conpound 2 (dia B)
Conpound 1 was prepared according to the procedure for

W@ oomposs2d7 8, but starting from conmpound 37 of PANDEP2007/063313

2004/ 011436 (dia A). Yield: 25 % (dia A, mp.: 184 O).
Compound 2 was prepared according to the procedure for
conpound 10, but starting from conpound 36 of WD
2004/ 011436 (dia B). Yield: 23 % (dia B, mp.: 187 O).
d. Priffr- 20 06836 dRTT/aP2007/ 063313 - 55- d.

Preparation of gpounds 11 and 12 OH CH3 H3C N -CH3
NO/ \ \ H3C ound 11 (dia A) Conpound 12 (dia
B) Conmpound 11 W prepargg according to the procedure
for conpound 8. Yjelat 657% (dia A (E); np: 190 C )

RoARGAT R edared %{sglqrdi ng to the procedure
for co w ' 47 0XS(dia B, (E): np: 189 O.
5 e Pr e at INdh '

ds 6 and 7 OHjH3 N H2C,
CH3 N O H3C Fu,cto € (dia A Conpound 7 (dia B)
A solution of inter

ediate 1 (0.2 g, 0.00036 nol),
tributyl(vinyl)tin (0.21 m, 0.000725 nol) and
di chl or obi s(¢minptrddy [dshosphi ne) pal | adi um (0. 025 g,
0. 000036 nol §ompoppd i) n ) was stirred for 10

T dipafdt1 R cPardd BEGEANBYELE PR Mre fIN@Mpind 8. Yield: 65 %
(dia A, (E); mp: 190 °C; )

Compound 12 was prepared according to the procedure for compound 10. Yield:

47 % (dia B, (E): mp: 189 °C).

e.Preparation of compounds 6 and 7

Compound 6 (dia A)
Compound 7 (dia B)

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
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,
dried over MgSOQs,, filtered, and the solvent was evaporated. The residue was purified
by column chromatography over silica gel (eluent: CH,Cl,/CH3:OH/NH4OH; from
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extra portion of tributyl(vinyl)tin (1 equivalent) and
10 di chl orobi s(tri phenyl phosphi ne) pal | adi um (0. 05

weouswedzent ) were added and the nixture was SPCT/ERIN07/063313

again for 10 mnutes at 80C ik the mcrowave (100 W.
Then the m xture was cooled to room tenperature,
poured out into a solution of KF 10 % and diluted in
Et OAc. The m xture was stirred for 1 hour at room

1100104 @t o x0.3f Shifae sduoy Ghe plel friceioandetsasliededbidithe solvent

wat er ani c | rwas r
B Reror S, FE MCar g st By PR i BT RE R i ot
waspeuad 6r(@f &d¢.mgh85r€si due was puri f| ed by col umm
chr omat ogr aphy over silica gel (eluent:
CH2C12/ CH3OH NHAOH; from WD 2008/ 068267
PerrEpip vompgend 7 was erepgoudaroordmedy tgy 9mg; prespdpiey butsstarting
Mom termétiftely @rbpaea a\éﬁﬁﬂu?)‘d AEbpdyRnd ddmepsfidvERD %; m.p:
\ggéEsvaporat ed. Then the product was crystallized from
)i el d: 0.067 g of conmpound 6 (37 % np: 135 C).
5 Accordingly conpound 7 was prepared according to the
1rr)[oc:edfur %Hctis ig‘”j g frominternediate 2
ATD). Yield: Compound 7 (20 %
parat| on’ of compounds 34 and 35 HO
Conmpound 34 ia A) Conpound 35
:- interrre iate 14 (prepared
Sp ) 10 tributyl (vinyl)tin

m) was heat ed under mcrovvaves
(80C, 30‘ ?‘ gl m xture was cool ed down and

pour ed out intd an aqueous solution of KF (10% w w) .
Et CAc vaspaddeddamg the m xture was filtered over a
short padpendgeldiatBe. The filtrate was decanted and

t I t t e,

R QLRAE kAP AR L LB ET oL 03] rihp ™
drirpiéeiny e (- Yemnmj)aanda%dfﬁz(PPha)e@ By mmal) ip XAV di ne
‘Ei%&ﬂ?lfor%{a‘ﬂﬁﬂé {4 @%Weﬂ%ﬁ@é&ﬁﬁ&%v@?(%g@/ 20! Pod). The

pur e gﬁ{lons were col l.ected and the So'%I(F
é%i%? Afeepolsd g ons e ot 18 s aolitipmonkF (147w
BOALQvdsepalnd B nﬂﬂ&rep\lv@:)ﬁlllte&é’d acearstom@ad of &die. The filtrate
Ry a3 %ggal’rllrteed aIn "thé 8rrga)1mc rfayelr vaas Qvashed with water then brine, dried over
MgSOQ,, filtered and evaporated till dryness. The residue was purified by SFC
(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 %).

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 %).
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starting frominternediate 15 (prepared according to
Al.c). Yield: 0.045 g of conpound 35 (dia B) (25 %.

wO\e»0R0R60D68267 PCT/ EP2007/ 063313 -57- Exanpl BCBEP®07/063313

Preparation of conpounds 32 apd 33 HOIH3 HO N N, CH3
N I1OHIC\ Conmpound 33 (dia A) Conpound 32 (dia B) A
solution of internediate 4 (prepared according to
A2.a-1) (0.38 mmol) and hydroxyl am ne hydrochl ori de
(Bamplo®d! ) in pyridine (2 nl) was stirred at room
teera ure for 18h Jhe m xture was poured out
it 5 B 52t & whth 5 Et OAc. The organic
washed with brine, dried over
MSO4, filteredfang/the solvent was evaporated. The
resi due (O 4 g) way }Ryrl fied b)?H@oI umm  chr omat ogr aphy
RCLN. OH/ NHAOH 96/ 4/ 0. 4

5“7 & pure fractions

ed”a sol vent was evaporated. Yield:
0.044 g of con‘p%ggé 21 % mp.180C). 10 Conpound
32 was prepared cordin to the sane procedure, but
starting from intermadi dte 5 (prepared according to
A2.a-1). Yield: 0.1 g of conmpound 32 (dia B) 33 % b.
Pr epar atb@puaf3zgaampund 3 HOITH3 N HOi NCH3 NIO1
H3C ConpoumadndB2((d@iB) B) 15 Conpound 3 was prepared

%So‘iltm%{‘@f #19 rhﬂ:ﬁl £e ?f@gﬁ% q E:gc%((glﬁggog}#g. -1336(): 3 ?gémol) pnd
mdmzbamlm leycmoclrborﬂiré(o@oﬁmobmpm‘ﬁn@ 2 b \aassﬁmte aggoom

temperature for 18 hours. The mixture was poured out into water and extracted with

to é‘é/l A .SI
wer e col

EtOAc. The organic layer was separated, washed with brine, dried over MgSQy,
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).

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)

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 %.



WD 2008/ 068267 PCT/ EP2007/ 063313 -58- c. Preparation
of conmpound 4 HOITH3 H3C ON5;1 1 NCH3 NIO1 H3C
w@oomposs2d7 4 (di a B) Conpound 4 was prepared aceBOT/@P1997/063313
to the procedure for conpoundsg3, but starting from
internedi ate 3 (prepared according to A2.a-1) and
nmet hoxyl am ne hydrochloride. Yield: 0.082 g of
compound 4 (dia B) 48 % d. Preparation of conpounds
23. Pwparzdon dHImpdehdd! N~CH3 &H ~~:-' N Com pound 23
(dia A) Conpound 24 (ja B) 5 A mxture of
internmedi ate 10 (di (prepared according to A2.a-3)
(0.15 g, 0.297 nmmol )~&Ad hydroxyl gg_ne hydrochl ori de
(0.031 g, 0.446 nmol) |i pyriding (2 m) was stirred
aty,co0m T Enpers : l ght”] “poured,i nto water and

extracted . The _organi c | ayer was washed
with water thén bIrin?, @- over MSOM, filtered and
evaporated till drypnesss the residue (0.17 g) was

purified by 10 col um chromat ography over silica gel
(Sunfire 5m el vemipour@H2EABY CH3OH NHAOH  99/1/0.1 to

%—(ﬁg%gl{ : . r ag} (=
col ' ctnﬁ%w%dgg%@%g t(\?/v%lhs? pg\;/bgﬁ)i%lréaf?%% | gggg %ﬁ&%ﬂmg
droa indeirpesliatg Prqpasdouccordpe-te 820)-1) ardonpiboxdamine( di a

Bl dNRRIPHEPRISS (RER0S 8f Anpsudd e (BaBF4Prpcedure as
compound 15 23, but starting frominternmediate 11 (dia

B) (prepared according to A2.a-3). Yield: 0.064 g of
clompuindo? 4f (etilpdindsPPand BF¥C) . WO 2008/ 068267

PCT/ EP2007/ 06331 59- e. Preparation of conpounds 25
and 26 cOH CH3 O,N/ N CH3

%

~

HO<
N7 CH,4

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

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
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
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).



NOCH3 \ I / Conmpound 26 (dia A) Conpound 25 (dia B)
Conpound 26 was prepared according to the procedure
wo ooosoeszpound 23, but starting frominternedi BCPERD07/063313
(prepared according to A2.a-3jg.and net hoxyl am ne
hydrochl oride. Yield: 0.083 g of conpound 26 (dia A)
(39 % mp.=170C). 5 Conpound 25 was prepared
according to the procedure for conmpound 23, but
&t RPichhafiol 6POnpuadaeslat 26 11 (prepared according to
A2.a-3) and net hoxylagi ne hydrochloride. Yield: 0.115
g of conpound 25 (¢ B) (54 % mp.=228C). Exanple
B3 a. Preparation okzZonpoungdg 5 and 36 | H3 O AONO N
Ngxga Conpound 36 (dia) Cog]péund 5 (dia B) 10 nBuLi
i, N hreéane” T\ 27 7360~ ) was added slowly
at -20C ungd N2 {1 ow osolution of
di i sopropylam ng” (005 .60 mrol) in THE (8 m).
The m xture was Stéﬁ3\ S 20C for 20 m nutes, and
then cooled at -70C. A solution of internediate 6
(prepared &ceeead Hyded) A3) (1.0 g, 3.0 mol) in THE
(10 m) wad mBYaed €r8W y. The m xture was stirred at
-(dapéunid 2630s prpsod uédoadingto the pPocedure for compound 23, but

I et hyl am no) -l - | -1 -propaponge , 3.6 :
e P § N LY naie B RRER A o d ol wiPe hine
siyilrocklgride. YizRIC0f088 g fleompound 2ar(diayddo &t; m.BC70iG)h
ice water, and extracted with Et OAc. The organic
| ayer was separated, dried over MgpSO4, filtered, and

5 tGrmpyImibt Winrrepyrap a¢rding torhe precsiyg dor compagmndyg3s but

@taﬁrﬂ'iﬁzg' ?gmtiﬁtei?ﬁﬂeﬂﬁ‘ﬁe 1 £ {propméPaicaring VAT a-3) hidme@8kylamine

S5ppraionric Vi TS il ComBOHRT 28 (e L) P b2t 8P 2728 (R

sol vent was evaporated. Products WO 2008/ 068267

F]Eg];é 5@ ?7/ 063313 -60 were crystallized from net hanol

0.087 g of compound 36 (6 % m p.=190C)
adPrepiptiomdf @mRBInds HEnddbrpound 5 (6 % m p. =140C)
(dia B). b. Prepargti on of conmpound 30 O ANOI H3 N
NCH3 Conpound 3P (dia B) Conmpound 30 was prepared

accoydi ng to theNgrocedurenf or conmpound 5, but
i{fﬁ i ng OH |

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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5 frominternediate 6 (prepared according to A3) and
3-(di net hyl am no) - 1- (1- napht hal enyl ) -1 - propanone as

w0 noopoeszetiur e of conpound 5. Yield: 0.087 g of PCT/EP2007/063313

conpound 30 (dia B) (5 % m pg;210C). Exanple B4
Preparation of conpound 15 and 16 cOH CH3 HZN N CH 3
Conmpound 15 (dia A) Conpound 16 (dia B) 10

Tet r abut yl ammoni um bromide (TBAB 1Min THF, 1.45 m,

Ivedd ciysial lize Vs nashdibiano 1d affvddSEROSH g OcdnppaurRodaitd %nmqf 190°C)

3 rﬁ‘?g R £ it g 2io @iasﬁit T ed for
2 hours at roon1tenperature then poured i nto NaHCGO3

hracted with Et OAc. The organic
) h water then brine, dried over

MySOH4, flltered

evaporated till 15 dryness. The
idue (0.45 g% was purifijed by colum chromat ography
ie§?15|llca gel (ﬁgnflre| el uent:
MR OHIN\E4 s ngﬁ. The pure fractions were
col |l ec B he Su|Ve t was evaporated. Yield: 0.014
g of com 2 .= 205C). WD 2008/ 068267

PCT/ EP2007/ 06 j pound 16 was prepared

according to the sane procedure as conmpound 15, but
starting frominternmediate 9 (prepared according to

A4. b). Yietrogddsiiagiof  conpound 16 (7 % . 5 Exanple
ESorp @pal 30 wedprepare® arudify o/the bfoced@edmtcotdpouri@ 3, iHdt starting

d
B T O S Al g
(neplathalexyipd -pA@janone 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)

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
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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A solution of internediate 13 (prepared according to
A2.a-3) (enantio A2, 2.0 g, 3.96 mmol) in NH3/ MeCH

W@ Zddg/0d261r1 ) was stirred at room tenperature fPeT/EB2007/063313

hours then Pd/C (10%dry, 2.£.9) was added. The
resul ti ng suspensi on was placed under 4 bars of H2
and stirred for 24 hours. The m xture was filtered on
a short pad of celite and the 10 sol vents were

onppyuaiderh iak prapasedessordibgao ﬂ%&laﬂié@r&c%d@reg])s cﬂﬂﬁ)ound 15, but

B e B S R B b o

Tompound 16(aét) ons were coll ected and the sol vent was
evaporated. Yield: 0.40 g of conpound 19 (A2; 1S, 2R;
20 % . 15 Conpound 17 (dia A) was prepared according
thxamiple Bane as conpound 19, but starting from
ipa¢ R ARA Alc8mpOuddPIZn8r Bracgprding to A2.a-3). Yield:
0.083 g of conpeynd 17 (8 % m p.=180C). Conpound 20
(dia B) was pre ¢d according to the sane procedure
as conpound 20 but starting frominternediate 11
(prepared accorql - a- 3) Yield: 0.06 g of

‘ 2 ’ Conpound 18 (Al; 1R S2)

conmpoun® 19N "bud §
(prepared accqréll g te A2.a-3). 25 Yield: 0.73 g of
conpound 18 (1§ % . WD 2008/ 068267 PCT/ EP2007/ 063313
-62- P@dBB(dPrAéparatl on of conpound 29 HO IH3 C,
c%@?o \ H3C Conpound 29 (dia A) A

%enan e ) :
mxtureCO 3:‘% ﬁ? é%%g 10 (prepared according to

A3. a- 3) and et hyl pi perazi ne
@osﬂm Miqtenmemmﬁ (p@pmre)i acquHing 30 Mi2)a-Jr{dnameiorh 2, 2.0 g, 3.96

(n(&né-ﬁ if™NH '_lé)‘T@eQOH??N r 4@&1)&%5%@%%@%%{ Rhideiti®Ford 8 hours then
hour s. (pol ymer suppor t) (0.0003.1mol), then

éd&ﬁ%dwéé) #oyds addee & tl%@sm%%@awgceetqnﬂ?re‘abars of
EHZ dn@Qirt@ fReraoufse Thermitire Ravfifterc@oH agHo@ phd bNtditdt(d the

PE RS e bR R il T D SR hurRRg B Bl
ahohnpdiegrspiyvert sies gﬂ\(S@rlétMm clilvat: &$HiChIEHWaE/NH,OH:
D48 P RS U YT BHROLARNY gRUBHvALbE Audftated, wield:

P pof wmpand BHABdS2R0%tt ed 10 and the sol vent
was evaporated. Yield: 0.021 g of conpound 29 (12 %.

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
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).
Yield: 0.73 g of compound 18 (19 %).
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Exanpl e B7 Preparation of conpound 21 and 22 / HO
IH3 HBC.N\ N. CH3 CH3 NO/ \ HC\ I / Conpound 21
w@ doos/osgeeConpound 22 (dia B) Sodi um cyanobor ohpdr/ER®07/063313
(0.056 g, 8.9 mmol) was addedgfo a sol ution of
compound 17 (prepared according to B5) (0.15 g, 0.30
mol ), formal dehyde 30 %in water (0.24 15 m, 3.0
nmol ) and acetic acid (0.15 m) in acetonitrile (3
HxhmpldB6 r eaction m xture was stirred at room
t eraturfe for 4 dwours and poured out into water.
m—@&%@%&ms extract ed wwth AcOEt and washed
with brine, dried oV WS04, filtered and evaporated
till dryness. The regjdue (0.18 g) was purified by
col umm chromat ogr aphy | eyer siffea gel (Sunfire 5m
el ue R CIA CHRQHL NN 9N2/ .2 to 20

CI—|2N1£L?—I3 ‘pure fractions were
%oézl d a

aS evaporated. Yield: 0.07
g of conmpound 21 (4

14[6{) ', N8/ 068267
PCT/ EP2007/ 063313 pound 22 (dia B) was

pr epar ed accmoﬁlbdmgd toqdisape procedure for conpound 21,

but .startd.n n C ound 20 i.a B r r

bty i gredine WRRRR bl op ALBREBEAE 55 090pmoD and
HWeth\pipanink €0.B80 Pmepan &H;0N (GfmprtIrIE i ehl RahdOA &QH (0 K3 ml) was

SBret e ieuBilbin B s SRS eheiotodepn g e

@‘h(@‘] (]{)5@%@1) werrcastdgd @n@xtu@em(so;tmi apfoonytenpgrature for 48
%&ﬂ'gd bl 1§tbhﬂ(ﬁ£ﬂcf@ct&9te@ AtntoAQ. it JFpRid 1aly& was washed
gte %@OH{, illam?;réékl{/l{gg%)e @lt{e%?i?nzi (te}grepseol\gjletn‘lcJ \r)vgs 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
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
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
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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wat er and extracted with CH2Cl2. The organic | ayer was
washed with water, dried over MSOH, filtered and

weyaposated till dryness. The residue (0.14 g)P@BEP2007/063313

purified by colum chronatoggaphy over silica gel
(Sunfire 5m eluent: CH2C12/CH3OH/ NH4OH 98/2/0.2 to
CH2C12/ CH3OH/ NH4OH: 94/6/0.6). The pure fractions were
coll ected and 15 the sol vent was evaporated. Yield:
0.084 g of compound 27 (97 % mp.= 203C). Exanple B9

Prer oofco ound 28 | H3 .
234600 P PR etk B! tosure (b Fompapnd 21,
d»ﬁlt stauttmg reahi eﬂmpt?ul((m(b(mer Bil (racmvedagugrding 8B 3). Yi€ld16.063 g of
9, di met hyl am ne hydrochl oride (0.047 g,
%f)g&gaﬁglzﬁh%){c}r oxybenzotriazole (0.047 g, 20 0.346
nmol ), 1-(3-dinethylam nopropyl)-3-ethyl carbodiimde

hvdreehgori de (0.066 g, 0.346 nol), triethylamne
m 0. 576 @!)In THE (2 M) and CH2C12 (2 m)
ar tenperature for 18 hours, and

then poured out in wat er. The organic WO 2008/ 068267
PCT/ EP2007/ 063313 | ayer was extracted with CH2Cl12
and shed with watef,  ri edC(I)ider MpSO4, filtered and
ev 3 88 9. hN\eSI due (0.15 g) was

Befri fited B chromat ogr &by over silica gel
(Kromasi | & 2} CH3OH NHAOH:  99/1/0.1).
The pure fractions we ¢cted and the sol vent was
evaporat ed. Yiel df:¢5 %01 of conmpound 28 (64 % .

b. Prepar atdoglpo,ﬁﬁzﬁ(glg]ggund 31/ OHOIH3 N\ NCH3
H3CNJ N O/ | H3C \ / Conpound 31 (dia A) Conpound
31 was prepared according to the procedure for

dorRlutitioofxempoynd 20 (arappiegd apeasding ie B NEW mg.. 158 mmol), acetyl
(cRICBRB{ @01 PEE Q. HNEmoD od-tAdthABshidk (WERBYHIPD @S 8%hd1in CH,CL,

(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
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,
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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Yield: 0.039 g of conmpound 31 (dia A (39 %
m p. =195C). 10 Exanple B 10 a. Preparation of conpound

W@Z008084467 ~~- IH3 \ / | N CH3 Conpound 37 (diBCHEP2007/063313

nBuLi 1.6 Min hexane (1.4 m_ g4 0.018 nol) was added to

a solution of 6-brono-a-[2-

(di met hyl am no) et hyl ] - 2- net hoxy- cL- | - napht hal enyl - (3-p
henyl - 3- qui nol i neet hanol(dia 15 A, m xture of RS and
ier mﬂﬁﬂw’cﬂed]sﬁitlotmzaﬁ@‘@dam%ﬁ) whler, Arigd o@erOM%S(Dm filtered

TH 0 | at
e Smet R M gbme R fiye OIS 8 rufhicd SERSHARY ©e.
ahsohaiegraphyodveNsihed pell (Kome gy, kfélmarﬂldﬁi_ 1{/OH304/NB,QB:
B Tl T S s,
t0HE9 oofj empundi2$ @Afek . The organic | ayer was dried
(MgS™), filtered 20 and concentrated. The crude

@rpggﬁgltanmgfp&ﬁbgdngglby SFC chiral chromat ography
(ChiTal PakADH 5m el ueqt: CO02/ MeOH 10/i PA: 92/8/0.5).

Yield: 63 ng of 37 (13 % . WD 2008/ 068267
PCT/ EP2007/ 063313 Ok . Pr e?ﬁr ation of conmpound 38
and 39 O F\ NOI I Br H3C
Con'pleﬁhqh SQ (‘Idbﬁ A) Manganese oxi de
(Oé\élg) ise to a solution of

(8100 di ate prding to As.a) (0.11 g,

Kpr
0.166 mmol) in CHZCQI?C( and the reaction
m xture was stirred at roomtenperature for 5 hours.
The resul tingosplued flddiahas filtered over celite, and

W Zf’] f;\évgﬁ%%gre%l &h% td @k ?r&@&m@q &f?ﬁgﬁ%% but
ztaﬁtmao@i%untewn@ﬂﬂte %éprﬁgar@ﬁ a@@fﬁp@gijés) o) t-methypperazine.
(Y181d%0.089 B -of TorhpBusd 31 g«amqw@%’%% Pasgo cgpar ed

according to the procedure for conpound 8, but

starting frominternediate 17 (prepared according to
A5.a). Yield: 0.030 g of

Exarnple 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
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
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 conpound 39 (dia A) (34 %9. c. Preparation of
conpound 40 C1 OHOI CH3\ / I \ N\NCH3 N O Br H3C

w@Eoomposs2d7 40 (dia B) Conmpound 40 was prepar ed PC/BPTOTIQ3313

to the procedure for conpoundgg8, but starting from
internedi ate 18 (prepared accordl ng to A5.b). Yield:
0.13 g of conpound 40 (dia B) (36 % mp.=185C). 15
Tables 1 to 3 list conpounds of forrmula (la) which
WwePeppfadpRbLebmsaaddisngd3o one of the above
procedures (Ex. For a number of conpounds,
melting points we obtai ned with a Kofler hot bench,
20 copsisting of s

Jded eeéCBi;eI sius. WD 2008/ 068267
able 1: R6 OH R (CH2)n. N CH3
Ex. nr. RR RR" ii

Stwr cochcm st ryH;;(n Iting points 1 Bl.c Hzc~

--ad 2 dlC%mpdun(i]‘%L](AS
......... Comp()undag.(diaA).................................

éprelz)ared le_llccgo[{ldmg |t_? 125 al) (aO %1 §|40 P66H§1fn ol 1h@H2€1ﬁ'5 fi‘nlﬁaanagﬂe Iogactlon
T Xgse was stjgresl & jrepm temppgatgre f%r 5 hours The resulting sol%tlon was filtered
over celite, and washed with CH,ClL,. The filtrate was concentrated until dryness. The
product was crystallized from 2-propanol. Yield: 82 mg of compound 38 (Al; 1R,2S)

(75 %, m.p. = 118 °C).

Compound 39 was prepared according to the procedure for compound 38, but
starting from intermediate 17 (prepared according to AS5.a). Yield: 0.030 g of
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).

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,
consisting of a heated plate with linear temperature gradient, a sliding pointer and a

temperature scale in degrees Celsius.



WO 2008068267 . . . . . o o e PCT/EP2007/063313

.................... 5 B3.a_ggH 2 dia B; 140 C 6 Bl.e
Hzc~ --H2 dia A, 135 C 7 Bl.e Hzc~ --H 2 dia B; 156
C 8Bl.a HC --H2 dia A, 164 C

able L9 Bl.aHC --H2 A; 1R 2S; 152

C WD 2008/ 068267 PCT/ EP2007/ 0p3313 -67 Conmp Ex. nr. R
RR ii Stercochem stry and _-®g. nelting points 10

Bl.a H2C~---- --H 2 dia B; C H3Q -. 11 BIl. dE
--H2 dia A 190 'C

.................... D - I o = A
.................... ~of Bl.dE--H2 dia B
189 C 13 Bl .b H3c~.. --H 2 Hia A 100 C 14 Bl.b

H3c~.. --H2 dia B 202 C 15 B4 H2N.. --H 2 dia A
205 C

...... Co.mp Ex. nr |- - - .Rl. B R3 il R6 e Stereochemis{r.y.and

..................................

nr. || melting points

................ ... 16 B4 H2N.. |--H|2 dja B 17 B5 H2N
--H 2 |dih ABL8Q Cucfs B5 -H-ZIAI2 1R 2B A1BRBX
H2N --|H 2 A2: 11S. 2R |2 |

................ .... 20 B H2N --H 2 |dial B; 184 C
H3C, 1|. 21 |BR.b3c -2 di a 3C--1+.|.422 B7 HdaB-H 2
dia B|23 B2.d HO NE ' --H|2¢a A, 187 G 24 B2.d

HO --H 2 dija B; |167 C 25|B2..e H3C 'N --H 2 dia B; 228

C WO 2008/ 068261 BQF;‘IEPZOOW@MS_H- 68 dia B
36 | B3a| () @ ~H |2 | diaA;190°C
5 | B3a G @ ~H |2 dia B; 140 °C
6 |Ble| w”™ E; ~H |2 | diaA;135°C
e
7 |Ble| we”™ E; ~H|2 | diaB;156°C
F

9 |Bla| m”™ ~H |2 | Al;1R2S;152°C




Comp Ex. nr. RR RR' ii Stercochem stry and nr.
nmelting points 26 B2.e HC --H 2 dia A, 170 C O 27
w®Booso6s267 N . --H 2 dia B; 203 C 3 H PCT/EP2007/063313

|l --H2 dia A
SeeredohMisEy-aad

melting points

dia B; 185 °C

H3C Nv 32 B2. a
- - Hdak A BDOAC
: § = 20 Y S a. HC- --H 4
dia A WD 2008/ 068267 PCT/ EP2007/063313 F69- Table 2:
R6 OH|[IH3 [B1d\|\ N5 ™ Cf N-®11 2 CH3 dEoRpl8IBC
nr. Ri| R R[Stcraochcm stry rl. melting Points

dia A; 100 °C

g R

0 | Bs | mx ~H |2 dia B; 184 °C
H3Co .
N ™ .
21 | B7 el ~H |2 dia A

23 | B2.d | HOS _H |2 dia A: 187 °C
24 | B2.d | HON- ~H |2 dia B; 167 °C




O 37 Bl0.a --Hdia A, 202 C COO00

------- Comcg Ex..nr R .. .R*...|.R® .|.n.| Stereochemistry.and
....... o 39 B1O. b CO -- -I dl a A 170C melting points
26 Bre | me O | .. diaA;170°C |
.................. 0}40.-B10.c --Cl di-
(@]
........ 27. | BS. HSCJ.L.E/ . dia B; 203.°C .
ceeoJoooi]. . |5 Tablle 3] GH D |F VAV NNO I
CH3 Cdnpe8 niBEX. cchch(: | nel t diagA
pointg 3413l.f |dia & .. |85 ...l ..~BLlL f.
................ baBl. i . o W
2008/ 068267 BGT/|EPZQ07/ 06 Bmﬂ):H ¢.2 Anal yti gala
met hods A |LCVB |Tfie Tass phsoat comgounds was_ ...
recorded wifth LEVS i qui d ¢hr omdt ogrlaphy nass
spect rjomet Y331 The (et hods @@ dreq descl i begh Bed @wC
Generdl proacedurie A™ "IN |
(@] .
31 |BOb| [N “ _H |2 dia A; 195 °C
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, S S e

32 | B2a | "N ~H | 4 dia B; 218 °C

33 | B2a | "N ~H | 4 dia A; 180 °C

41 | Bla B,c” B P

42 | Bla B,c” i "t




The HPLC neasurenment was performed using an Alliance
HT 2795 (Waters) system conprising a quaternary punp
wowdls/oagasser, an autosanpl er, a di ode-array Pet/ge1007/063313
5 (DAD) and a col umm as speC|§1 4ed in the respective
met hods below, the colum is hold at a tenperature of
30C. Flow fromthe colum was split to a M5
spectroneter. The NS detector was configured with an
dlaBrt2:ospray ioni zati on source. The capillary needle
vol tage was 3 kV and the sourcgg tenperature was
mai ntai ned at 100 C on the LOr (Tinme of Flight
ZsprayTM mass spectroneter f ™NWat ers - for nethods
1, 2, 3 and 10 4), and 3.15 110 C on the ZQTM
(SI n’pl e quadrupol e Zspr ayTM Oﬁpectzﬂg)rreter from
Waters - for methods 5 2 . |t|fl,ogen was used as
t he nebul i zer gas. wasHper f or med
with a Waters-M cronmass Masshyn®R®Openl ynx data system
General procedure B 15 TheNLC freasurenent was
perfornmed using a UPLC (U tra ®rformance Liquid
Chr omat ogr aphy) Acquity (Waters) system corrprl sing a

bi nar 5uup with gdbbeli a o tosa rd:;l €er,
a

di ode-|ate@yp. |det @stlor R DAD aRd a [cBI era@,d@peﬁmanéd
intheg pespective nethods bel ow,| fhe cohdlithg hsinfio! d

at a tfempergtrure 400 Fow fram tie c0|urm was
brought §# 3 d\@'g t@gn. det ect Yia WAS(2 °C
configured wi an | ect ay |on|zat|6n source

The cgpillarly needl e vgltage was |3 kY and the source
t enper|at ned at <30 DN

(triplle g%ac @E é%el ﬁoﬁ%’%t tligr

Ni t rogen.was.used.jas®t.he.. ebul izer AAAAAA as...Data..........
acqui gition ers- M cronass
MassLynxsépern D8/ 06826 170°C

addition to
~HPLC was carried
4.6 x 150 mMm
with g f#ow > nbbiB; d8pHases
(mobi | e phag acetate; nobile

PCT/ ER2007/ @
gener gt-proge
out on a Kr

formc aC|d + 99.8 %ultra- pure Water) were errpl oyed

tlableth a gradient condition from30 %A, 40 % B and 30
% C (hold for 1 minute) to 106x% B in 4 mnutes, 100 %
B for 5 mnutes and reequili
conditions for 3 mnutes.
was used. Cone vol
i oni zati on noded,cFWaSH :
scanning from 10 100 Jr8\seconds using an

9 @

i nterscan delay of 0.08 séton@s. od 2 : In

addition to general procedurech; Reversed phase HPLC
was carried out on a Xterra- M5 C18 colum (5 gm 4.6
x 150 nm with a—ftlewrate of 1.0 m/mn _Two nobile
Comp. ni Ex. | Stercochemistry and

nr. melting points
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15 phases (nobile phase A- 100 % 7 nM amoni um
acetate; nobile phase B: 100 % acetonitrile; were

werpsoyd’ t o run a gradi ent condition from 85 PEHEPLNE7/063313

B (hold for 3 mnutes) to 2070 A, 80 %Bin 5

m nutes, hold at 20 % A and 80 % B for 6 mnutes and
reequilibrated with initial conditions for 3 m nutes.
An injection volune of 20 1| was used. Cone voltage
A0/t Malfaethpdsi tive ioni zati on node. Mass spectra

gggg#ég acqui red by scanning from 100 to 900 in 0.8
using an interscan delay of 0.08 seconds.

e maegds 8f sorhacaadighiundowat wegeled math I ESgtignid cAromatography mass

h [ na Xterra- 25 M5
%ﬁ%&@gﬁm ?@eerél'rénﬁ loﬁ:s @&2 agg{i)gsnﬁge d\?\ﬁ%?%vg'a flow rate of
1.0 M/mn. Two nobile phases (nobile phase A. 100 %
GaMamnpiwp acet at e; nobil e phase B: 100 %

e 1 friTe;, were enployed to run a. gradi
%%éﬂleﬂ%?ﬂl% wmﬁrfi%“% e faﬁlﬂg?e&%%ﬁ (Pateys)sgstem
20mpriding QuiteBharypdmpriwritht degasstio kil adtbsa2th18h, A dévid-Bky detdctor
g%mta{ﬁg Elgcto u%r;n ansdr%e%iulg gﬂ %hk?és%%c?tgve%ettﬂods Ieiolv&? ltl(lﬁ coibmp is hold

ection volune
30a yagperaant. of GOMe Klowtfege theeoe lin Wa$ split pos MS spectrometer. The

NS IZRLLP RSO ARG with Y El%&tr&ggﬁtibﬂﬁaﬁdn%h&%t TR capillary
node. Mass spectra were acquir by scanning from fQO
mgedpgoltageovae 3 ke aphths sauica derapsratpicayasdngin@aicgyt 490 °C on the
Q,ctolﬁ(ﬁﬁ&wﬂ?ﬁﬁght\/%}jp&g@@_ ﬁ?%@@é&&%ﬁéﬁ?&ﬁ@%@ﬁ%&ﬁgm&as 1,d2, 3 and
. n 1 0 ner rocequre . everse
e i e BB o By B TRRE ol Bt £ B trometer

(feong Wateks 6 for M@hodw, Hwintl I7).aNitdogen wad esedfas Thetheblilizdr gas. Data

I T LS O AR e s o e

acetonitrile; nobile phase C 0.2 %formc acid + 99.8

Gt d drRelgMpt er) were enployed to run a gradient
crﬁ%gdltlon from30 %A 40 %B and 30 % C (hold for, 1

dtCenepyrenagnt grag pprfommes; ysinges UPho abl it Pgforgapse,Lidaid
ﬂlﬂoﬁl@t@tﬂphil)bﬁ@juﬂ?_(“ﬁdtéis)l dyBfehd cﬂingﬁrf%ﬁ@l 4 biaas pudlp With degasser,
m Nul es. I N Cltl on ol U S used. . ne
TartteSaoihe ByRGtghaRiatTBal) e s ohket Setea RS &t s
nmpectiw&ths@h@cbdretava theecduima quilalé @t by:_rﬂ;&ra;maruﬁ “AYLC fHlownfrom the
42, 30RO U5 OO Sioapkavpl

secon
plestesuineionizatey srused ThhgawliMpinecdlagobzgervasd bYitndhegource
_%m_%é_ratare Casl@aia ittt (30 5C g,mthélQﬁgrtﬁo %%mmadwotb @Bss
|

nitial flow rate of 0.8 m/mn nmobi | e_phases . .
CREAYOMEtSs ﬁ%?é’éw.teré)sﬁ‘%r%@@rﬂﬁséﬁﬁ%?ﬁ fgoﬁwnﬁ {25t @s4+Dafg agguisition
aestperfbinidd with a VBGteKo Nk dfhgss ddasgL {1i2k-Obédlynx dmbiyseem.
phase B: 100 % acetonitrile) were enployed to run a
gradi ent condition from 100 %A (hold for 1 mnute) to
100% B in 4 mnutes, hold at
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25

30

100 % B at a flowrate of 1.2 m/mn for 4 mnutes and
reequilibrated with initial conditions for 3 m nutes.

w26t i on vol ume of 10 | was used. Cone voPCHER20WA663313

20 20 V for positive and negafive ionization node.
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
Rexpssed phase HPLC was carried out on a Sunfire 25 C

IR aG0UHTE sy kedlind 4 REOS T Bnatt LB RO AN o

KIOBESWC@S Sofvihanoomi,uht ad &0 atre) witl30 fRovaeet ali.Q millen Three
:ﬁob%e % %m)gﬁlléj}gl{a%e . /léé ‘V AT ﬁm’fmﬁl&ﬁ e&at%olglog/ﬁe phase B:

acetoni t loyed to run

déRdr tw%@nﬂﬂ% G pi?@w CHdE do qumlclacmi ﬁ?ﬂ%‘% Yot dtra-pong \Bater) were

iefh y@urﬂ(vhﬁﬁa ﬂa@ﬂeﬂt @ﬁldltigg%o& Boat A 4{0' 93\@ 5ﬁ &) %fg z-holzd for
yes and r rated wi injtia

Tdnwar?a %or?% it o8 gﬂﬁrfmf E PaRtiPHIAEEdrated yGth

Llnlvmﬁcouﬂgﬁﬁns RS thinviess) zlém iirg adtioﬁWolmml@f mswmmd V@ drie voltage

our eren t cone. vol t age 50, 55
2 A ngfor P%l Ve 10nlzat18%i nb@gslglgé] m éltre% w(e)t’e af@%t/)eid byﬁ%lbmn% from
OOQ te 8Qbmds 8 scsqongs eang art etesan ddlslymﬁ 0®8 se@nds.seconds.
WO 2008/ 068267 PCT/ EP2007/ 063313 -73- Method 7: In

addi tion to general procedure A: Reversed phase HPLC
‘ied out on a Sunfire C 18 colum (3.5 gm 4.6

Xn 28@tioMo Yénthul Brdcbdiirt Al: Rick@ved et PIPLY Wad@dalfiddlout DR Xterra-

;ﬁgd&géo %%3 o4 {}E? 6r4%9pha§w§§ f@%fﬁf%ﬂ-@%lawwo mobile

(pBadbs hhpbﬂm@alseAp héd & BmM @hmiérawre aostates imbeije pleseB: 100 %

?ﬁ%@rﬁ helch % A6 EORORAPLU IR T 108 T8 Ay ot for
BOOINYCB) T@t20aA>fA AW ‘%pdd @ ominutes, holdri A0 oA adlldr&()r%nBe@r ameinutes

R§ %qhﬂl%fﬁé(?@lt%ﬁlﬂall dohditiBhs fof ANHintiic@Ngn fiféctBn volume of 20 pl
mnutes). An jnjection volune of 10 | was used. Cone

VBB Usgfe Gﬁag ngage\W%So?p Y6 nopijire a%zaﬁ@aamctﬁeMaéwpfaﬁ vire

ogErcdSBasREL froR MBI 960 ¢ Reeeddids 86ia8 h Rerd@nfde@iof 0.08
100 to 1000 in 0.4 seconds using an interscan del ay of

%99 &conds. Method 8: In addition to general
procedure B: Reversed phase UPLC was carried out on a

$3 . Acquity bridged ethylsiloxane/silica hybrid
@%—618 colum (1.7 gm 2.1 x 15 100 nmm) with a
fln d¢litien ko gamel progpdure rﬁ\ Rewerseophiase Hith&swas qaniest gus on a Xterra-
m@g/ S/éolu%gp 5% rﬁ1 mqmwlnﬁfaqtﬁ Rite moo hﬁ/rﬁha@@o Briobile

oace | ri e oyed to run
EBR (POMIST %/8 % b s ngn{l REFEIC BPYE @hase - 800 %
rzlibcﬁuﬁlﬁ‘ﬂ): Were bﬁﬁﬁo%redm@inﬁﬂa §adBni @nagtﬁ)_nﬁ’_rdmtuﬁﬁ!% éhdlSd%fB)(hold for

at e t

PDHS PR A L SRV e BB vy b 20 B op300h ELARS minutes

@od] eeeqoihfo@@isvwm nrat@l@:on@l@pnsd,&r 360inytes. An injection Volurne of 20 ul

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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acqui red by scanning from 100 to 1000 in 0.2 seconds

waeig008gesan7 i nt erscan del ay of 0.1 seconds. \WhenP&I/EP2007/063313

conmpound is a mxture of isomeys which give different
peaks in the LCM5S nethod, only the retention tinme of
the main conponent is given in the LCMS table. 25
Table 4 : LCVMS: (MH), protonated nnlecular ion (of
tnandd ge base) and retention tine in ninutes)

487
TR G, o GEref Bk, AL Rellbsq 08 gl&?%awﬁﬂg S ong”
Kra9Qsilt CI8 colnmt (499n,4.02 1MDNRD0S1tD 6 F26/7rate of 1.0 ml/min. Three
PCH-EP / ; = 14 : | : ' )
B e
590 % agcgonitrie; gnapile phagsC: 0.3 Ysfamac &id ¢ 99:470p11Ba-pure, Water) were
%%1(%)103/&820 ﬁm59 ra&i@nﬂcﬁa&o% ffom 389, A 5@6%93 8 3014, 3 (1%@@ for
3 rg@&teé tosﬁo 1n 4 rmnutes %08 6B §0r]5 rmnutes ang reequﬂl%rate(g 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

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
mobile phases (mobile phase A: 35 % 6.5mM ammonium acetate + 30 % acetonitrile +
35 % formic acid (2 ml/l); mobile phase B: 100 % acetonitrile) were employed to run a
gradient condition from 100 % A (hold for 1 minute) to 100% B in 4 minutes, hold at
100 % B at a flow rate of 1.2 ml/min for 4 minutes and reequilibrated with initial
conditions for 3 minutes. An injection volume of 10 pl was used. Cone voltage was 20
V for positive and negative ionization mode. Mass spectra were acquired by scanning

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

Method 6 :

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
mobile phases (mobile phase A: 35 % 6.5mM ammonium acetate + 30 % acetonitrile +
35 % formic acid (2 ml/l); mobile phase B: 100 % acetonitrile) were employed to run a
gradient condition from 100 % A (hold for 1 minute) to 100% B in 4 minutes, hold at
100 % B at a flow rate of 1.2 ml/min for 4 minutes and reequilibrated with initial
conditions for 3 minutes. An injection volume of 10 pl was used. Positive ionization
mode was used with four different cone voltages (20,40,50,55 V). Mass spectra were
acquired by scanning from 100 to 1000 in 0.4 seconds using an interscan delay of

0.1 seconds.
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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

wo 20088682653 31 3 603 9.18 32 3 548 8.94 33 BCH#B2007/063313

9.20 34 5521 5.00 35 5 52174.92 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 WD 2008/ 068267 PCT/ EP2007/ 063313
-75 Conp. No. LCMS (M+) Rr (min) nethod 42 8 531 4.29
Biekpt 7 cal  Rot ati on The optical rotation was msasured

15 ol RPe el Bl tauh N Refsbd g T o or B Rt ppa Sunfire
118 codunod (D dimy m6(>58(91) mm) vath & 1nﬁaltfmvpmt<aom 8 ndfmia0Cwo mobile
;rpﬁgseg g(lﬂbbl ﬂysgﬁgﬁg % g’rn%/{ gl%}noﬁﬁ{ilﬁ Q%t&t@g R, lé@é:t\ol\%lﬁjilﬁ 825 %

cen ation and e solution
vergnig geid (2@l hemebilephase Bopd dapcetangrity)iveic gimployed to run a

MidR08sHitidRRb & F00:% DtHotdtor rl%ﬁhtegfb s @ l@ﬁmpmlnutes hold at

B]OP ég%a Centy 6113]83 Qh\é(% %g@%w\;égz rated with initial
conditions for 3 rmnutes). An injection volume of 10 pl was used. Cone voltage was 20
V for positive and negative ionization mode. Mass spectra were acquired by scanning

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

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

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
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.

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

(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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15 Hopkinton, MA). Pipette tips were changed after
every 3 dilutions to mnimze pipetting errors with
whe@is/obszdr ophobi ¢ conmpounds. Untreat ed contr ol P6ERP106%063313
with (colum 1) and w t hout _fg:_ol um 12) inocul um were
included in each mcrotiter plate. Approximtely 250
CFU per well of bacteria inoculum in a volunme of 100
1 in2 8x Mieller-Hnton broth nedium was added to
hecsausoA tlo HCMRcepnt ¢ 12, The( ,g,q sare vol unme
of _broth nmedi uMe®edhoyt i nocul um mas addpd ta col um
12 ingsow Ajto g Thg cul sares were igmgubat ed at 37C
or 48 hours in a humdified 5% C0Z at nosphere
(i ncubator with open air valve and conti nuous
B @jticat Reétajon At t he end of incubati on, two days
S O84 S0 shaRs PR bl BRI e i
(rqta(mu) mgasireldelishl light althe wellglgthwofeth@a limeeo b dizen @89 gim) at a
@ﬂﬁpé}btﬁieeéf Hee erﬁ@&éﬂ%‘ﬂﬁé’n%ﬂ? s P&l‘ﬂt B&ind tHAOKASI @éluer’@l@

fl uorescence was read onmput er - contr ol
fCPugsnE AN ol¥cat Piibe solBtl@s@awémas uged ‘@rfn%%@éﬁetth? Ppﬁpal
weade g te@bon&B0 nm and an em ssion wavel ength of 590
nm (gain 30). The percentage growth inhibition
achi eved by the conpounds was cal cul ated 30 according
tlabkt anCOptichl nedtimddtand expressed as 1C9o (g/ m) which

efines he 90 % inhibitorv concentration for

ba€om a| giwnth. [See Taisesiratiom 3. || n-vit r oSHEtHod
flor Nrest | ng conpounds for anti-bactegrial activity
agai 9ist yvar2duBl® npn- KycbBaBwerPal dtrai ns 35DMF

Prepar at | omoztoPact er iCat 0SUSpENS, ong for DMF
SUSCeptibiTity testing:. WO 20087 068267

PCT/ EP2007/ 063313 -77 The bacteria used in this study
were grown overnight in flasks containing 100 m

Mlqihhﬁﬁacﬁld’gﬁ@[le&mﬂé‘g (Becton D cki nson - cat. no.

vg t hlshakl ng, at
3 ‘ - CY-C untii |
13:%: 8 boBaml; etbtlht 96t-thlt glastmmmmmﬂtter ]pie1reﬁ ornefllddwith 0@ dfer

R/Iﬁldﬁﬁroo Sgﬁj%h‘tﬁS%L +£1ﬁur£OSQEQequétﬁ \)y\@ﬂo(c‘f]? s&lﬂt?or% T&%(%Qll est

represen 1 on
@p@wﬁaﬁm)@(ﬁ comppunds rmswchieédn et mlegles tOna greiee phflupligate wells

fug r@&uhﬁ(r:@eg&eaégb albw @paﬁ%nrmttﬁéllye%ﬁ?s &%%ﬂg@% &¢brial five-
Sus | |

derddelytiony W?rwn%d@&re?@' ny tg@ prigratitsy ﬁiaﬁﬂét Togh colyma e 1l using a

mhab@u@a $6Hot Ejrs’iérn b@?ﬁl@ﬂlﬂ Céip [ HobEm&ﬁr Wed ). PQJe&S tibSwere changed

duFoicbba R alpfier e Ehe Srb 6s T BgBhStL Smpounds
SHm@etqd enttirof, salslpbas kvithdlcoluimonly apd w8theut (fcohlam 123 smoculurn were

- t.

R R g R R O
Mygabagtgrumn fubgssudosis@Eaigi HE&V )y n hivelhwewl d PO u tneMiddlebrook
RIatesthfrh@iim, 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

—t

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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colum 2 to reach colum 11. Untreated control sanples
wth (colum 1) and without (colum 12) inoculum were

WO naiBloa267 i n each microtiter plate. Dependi ng POT/EP®07/063313

bacteria type, approximately 480 to 60 CFU per well of
bacteria inoculum (100 TCI D50), in a volune of 100 gl

in 2.8x Mieller-H nton broth nedium was added to 20

the rows Ato H except colum 12. The sane vol une of
hrhetffuoraselindenwak kduduh a conpatet-dontydkd dideshmdter (Spbafmma:;l;z;emini

H.. Th |t 37C .f
M GulP RE e R T VB et PP St Sha i Finishh
openleagth of ab¥ emaritheqentcntago geowth émtibitiat iacmyvedAty thheompounds
%@ cgfcu %ﬂ%%ﬂdﬁ% to RRd AR AR rag& ??@‘gés@& LOTG,, gl[tgml) which

terial "gro was quantitate rometric
ﬂﬁﬁn@ftb@ 80 Pe Bdipitorn cquuclraign P bagtesiah eigadh. ﬁeeaTaé%e 6.
vol une of 20 gl to all wells 3 hours after
i nocul ation, and the plates were re-incubated
QY2 TaLdid mefhodangetindcoiedoduds for anti-Dhaeteridlactivitkagainst strain M.
Lsndi cat.e gr owt h of bacteria. The fluorescence was
IS er-control l ed fluorometer (Cytofluor
Bilgdedowhyteate dawelk piastat namotwew plhen gice Dilcdb8h h8d aha sterile
%@lﬁﬁ[?eﬁ %\}a?é} ?5%1%3@(1@/19{10 599, B L’B?eqséélgt ayp\gfogk solgtlons (7.8 x
I'tion achieve 2 conpoun
dwebled; QQQCQU@aBW)SIf&ﬁ@QPWW%@ dddedndS ubgolumes pr e setad of
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-pYaﬁSes fAgalcolintn? toonl gmﬂigm dustd\ﬂn@&Broba{ ysten( (Ayenark Qiorm)
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R B A e PR e T st MBS lominimisie
spumttm atrong with diighuyidoep hobichothreoods. wnttgated ooerl:LSnples with
%E(ﬂ{i&ﬁlﬁﬁ%nd Wﬂﬁ{)@t' (@olhﬂlﬁ l@? %oeuﬁiﬁ\efé eleNMdIHELSin each mi éotlt dr plate.
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COCCUs aure
nmuﬂ:ramn, Itwqm dmssaf“@r am:ulstwla uhebastqrivRemwth wae qeaniitatidg

ITRBFh& Ay, @het@fb&é‘gﬁn@d}%l B %aégcﬁie@'%&al’l wills | hpa volume of 20
Mul' | er Hi nt on. broth, The i bacterial conpounds are

m%éad akatetsméer%ﬁe@ﬁ%dr%w%?fh@f2 bours #2086- ¢ oS the M C
i.e. 1C90 as determned in mcrotitre plate assay).

tv?ﬁs RSt granen Baeranicr g R Rera B S aoscarch)
it en eantgaon savaegth bS53 ws tind empmisscs veavelenpitud 08 dnafgain

%6% cf‘[“heﬁo Fc%étag gfbgvtg $nifgn éﬁn% b?lfth% P&H]g(ﬁﬁld? Qzag AIRliRd

eterm nati on @ty
Seedrding do ptandeasd metlpds apgexesyd pnl(sp grg/md wipgsdefs the 90 %

Qﬂﬂﬁbﬂt&? coBQBtrhiiorPfor M@k Tord W Mt R a9BIk 6. The plates are
i ncubated at 37 C for

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

non-mycobacterial strains

Preparation of bacterial suspensions for susceptibility testing:
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24 hrs and the nunber of colonies are determ ned.
Killing curves can be constructed by 20 plotting the

waogio&key per m versus tine. A bactericidal ePdPEP200%063313

commonly defined as 3-1o0gio_ggcrease in nunber of CFU
per m as conpared to untreated inoculum The

potential carryover effect of the drugs is renoved by
serial dilutions and counting the colonies at highest
Ctlhle Whttona useddn fids sﬁaﬂyﬂWG‘r’tg rodvn AV ERINK® ifX1fsks @bntaining 100 ml

sy Pl Bk G T pRhar ?919%%121;133&%@* PRAS0Rn PRI doxfeBized waer
@’lth’niltlhmg, at40,°C8S9cul®.J 198dy) welest@rdhndtl ‘6unil use. Bacteria
Qﬁjahb'ﬂsa&?ﬁggﬁP#féﬁeithbt@& Rlied @ A f(é efdlbso, g{}gﬂgﬁ dhd

concentration
Hi(dP3Rirprrsrcaticbe KlilutioRghahaives Hastgyhactgrial gfawt iad0o@tof by
gﬁ&\(y[am@i @lfetdst ure of S, aureus 30 (ATCC29213) stock
in 100 I\/Ueller H nt.on fl ask incubate i
IR 4RI S BOGHR 19H © %apm%mgﬁé‘g%&@é@ Waﬁmﬁef o qusgrriibility
@4ag. nm and cal culate the CFU . Dilute the
cultures to 1 x 106 CFU m (final concentration for
ATP neasurenent: 1 x 105 CFU/ 100 gl per well) and add
gt baveariyd Smsceptibiinitestangt GChi deegmitvgion C (i.e. |1C90

Zc%k,eer %?sd n mcrotitre plate assay). |ncubate
ese t ry 0, 30 and 60 m nutes 35 _at 300 %&m and

e botsem. g gl welk plapti amicseidipeplaion i ore Biisd wigh dApl elagierile
tdefoascandhtdddippletnontcdavitt?0 b /e BEANdRbEedubRes stobldolQtibns (7.8 x

S| S

?ﬁég‘i?s%[‘r?&&f“ﬁréﬂétﬁt SPpbuidiomi addin A FPufiss ibpapn 2. Serial
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ens w
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stem Measure the um nescence for secC. 6
QI%@ il U@%m{egqfrhoj) ul epdpx My elfrHsmp Erqt}meiwwsmaf added to
8E1Ee°r66 808%’%8%5 8t d&g%nngig Zﬂhg sem%o hﬁﬂé?%:f bT&ﬁﬁﬁe?z @93 lzﬁth??ut
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53 Bih@Rs @¥der 2 ndBnal aimdsphert (8B8ubBorlwitR ofpend@r Valte Fndedhtinuous
. . : 31.Q. :
S A e 5 P40 gl i o
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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1. @inicad labogatory sfandadgngitgteg2003 Methpds dorgdilptipn Aggimicrpbial

Lueptithlit stg- f& b%ct@rla- th%t %ﬁﬁvs]zé\&oﬂigalﬁr hp rové’d ﬁaﬁdailcp‘s%(th edition
1.6 41 1. : 1.57°36 .

51.2 40.6 51. 2 ECO 35218 means Escheri ch| a coI [
(he®abaskidys EFA 29212 means Enterococcus faecalis

%%%%é%gt%acgﬁgstggcg asc%ivﬁ?%?ﬁle%%%]p%%ﬁsnﬁgy BE ﬁé{%'mr}%é“’d"‘ in a time
kill assay using the broth microdilution method *. In a time kill assay on
Staphylococcus aureus and methicillin resistant S. aureus (MRSA), the starting
inoculum of S. aurues and MRSA is 10° CFU / ml in Muller Hinton broth. The
antibacterial compounds are used at the concentration of 0.1 to 10 times the MIC (i.e.
ICyg as determined in microtitre plate assay). Wells receiving no antibacterial agent
constitute the culture growth control. The plates containing the microorganism and the
test compounds are incubated at 37 °C. After 0, 4, 24, and 48 hrs of incubation samples
are removed for determination of viable counts by serial dilution (10™ to 10°) in sterile
PBS and plating (200 pul) on Mueller Hinton agar. The plates are incubated at 37 °C for
24 hrs and the number of colonies are determined. Killing curves can be constructed by
plotting the log;oCFU per ml versus time. A bactericidal effect is commonly defined as
3-logo decrease in number of CFU per ml as compared to untreated inoculum. The
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
oxazolidinone antibacterial agents. Antimicrob. Agents Chemother. 40, 839-845 (1996).

Determination of cellular ATP levels

In order to analyse the change in the total cellular ATP concentration ( using ATP
bioluminescence Kit, Roche), assays are carried out by growing a culture of S. aureus
(ATCC29213) stock in 100 ml Mueller Hinton flasks and incubate in a shaker-
incubator for 24 hrs at 37 °C (300 rpm). Measure 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
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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rbonyl RRaRAaNal kyl —R53RAaN | 5aR4aN- C(=0) -;

|SFdrigGEN, 1 [MTB/1| MM 1aBFA | SBY Y PARY EC8}dr oxy,

to, _al kg/l oxyal k¥l OXYl, al kg/l hi o,] nono or

Be3223y 030> HOTRVAAT 0029212 866812783333288| of fornul a
N9 i|s1@Ha, O, |S,2.8H jor Nalkyl ;| 15 R3 is
e e R SRR 0 ki
n§3.4 .| R49 dn@.5R3 e@déh PhiePeiitsniq|§3.3fle hydrogen,
Ojg henzyl ;| or R4 and &Sﬁg gggi her |and |i ncl udi ng

t o wWHich-tthey gdre atta by—fgrm-g radical

etB.7 rlorh He gr qup?-8f |pyrroli dinyl|, 2

-lpyrrolinyl,
olginyl 1.6 23
23 6.5 0.3 7.3 0.3 |18.44|8.24 | 8.24 |51.97
21 | 107 | 13.4 0.7
2 | 95 | 213 18.9
13 515 | 0.3 0.003 (51.47(51.47
14 | 459 15 0.3 [51.47/40.88
1 517 07 0.3 [51.67|51.67
10 50.3 | 20.0 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




20 pyrrolyl, imdazolidinyl, pyrazolidinyl,
2-imdazolinyl, 2-pyrazolinyl, imdazolyl, pyrazolyl,

wo pooamed2gt , pi peridinyl, pyridinyl, piperazi nyPCT/EP2007/063313
i m dazol i di nyl, pyrlda2|nyl ﬁyrlnidinyl pyrazi nyl ,
triazinyl, norpholinyl and thionorpholinyl, each
radi cal optionally substituted wth al kyl, halo,
hal oal kyl , hydroxy, al kyl oxy, am no, nono- or 25
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hydr oxy, hal o, cyano, nitro, am no, nono- or
di al kyl am no, al kyl, hal oal kyl, al kyl oxy, al kylthio,

whadosabdeyt oxy, carboxyl, al kyl oxycarbonyl, PCT/EP2007/063313

anmi nocar bonyl, rmorpholinyl, Hef or nono- or

di al kyl am nocarbonyl; 30 Het Is a nonocyclic

het erocycl e sel ected from N-phenoxypi peri di nyl

pi peridinyl, pyrrolyl, pyrazolyl, imdazolyl, furanyl,
tcttiemys oxazolyl i soxazol yl, thiazolyl,

I sot hi azol yl , pyrldinyl, pyri mdinyl, pyrazinyl or
nyriGaahmymndofﬁnmhkﬂ&@kﬂ(ﬂheterocycle sel ected from
qui nol i nyl, q@gpoxallnyf igfdol ylI , ben@4n1dazolyl,
benzoxazol yl , en :|soxazolyl 35 benz hlaz b

benzi sot hi azol yI , A 2 nyI

2, 3-di hydr obenzo[ enzo[f 3]d|oonyI
each nonocyclic . % Ret erocycl e bei ng
optional ly substltuted mnthR 2 or 3 WD 2008/ 068267
PCT/ EP2007/ 063®R'}, nts, {ch substituent
i ndependent |y sel hydroxy (el kyl or
al kyl oxy; a N oxi plttacedt i cal | y
acceptable salt t | vate thereof. 5 2. A
conmpound accor di ng 9 wherein Ris

C2 _6al kenyl , Cz 6a|kynyh, -C=N-OR 11, am no, nono or
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%r arsaner kg o A AREFIE R ok Y R
drogen GEMBQDRVWQWW1 §r§$0Rar9mﬁxynmmy@rdXWkYDmﬂﬂw
mer capt o, a@n(ﬁdﬁiﬁ Ih@ffdl & dl@ﬁlk}@’alnﬁﬁé/alk@ alRAL&BbAARinoalkyl,

mono or di (G, _6al’k am no I N0 or a
radi cal of aflala%rb&n aroapRr ¢i( P%‘Yéﬂ?m@r bonyl, agcgrbonyl,
N- Cl _6al kyIR*R*1Nalk3l, RSREN-GRIRYIN-CE0Beycl oal kyl ,
2yl G _6al k aryl -0 G 6al kyl
Y1 G ~oal &y hulsh sy R Yoo bycrpy rereapsguy
Het - O Cl. 6alkyydxyalkylogt €kyléad kapdrddeGli(abailJeyrino, gryrrolidino or a
phenyl . R4 and R5 each jndependently are hydrogen,

C _6al kyl or benzyl; or and R5 together and
including the N to mhlch theyvare attached may form a

20 radi cal raétdef E&gnmiom t he gr@@@“@¥Y§9F¥bl@d$H§HCWA7ﬂkyl
&pyrrolinyd alkyl3a1RIY ch r?ubrauaww Ay 1- Ofﬁﬂ%ﬁlzé}&l WHeWot-alkyl,
azo

pyrazol i di nyl, i nyl,
H A
Het-O-alkyl, Het-alkyl-O-alkyl or phenyl.

R*and R’ cach independently are hydrogen, alkyl or benzyl; or

1'

R* and R’ together and including the N to which they are attached may form a radical
selected from the group of pyrrolidinyl, 2-pyrrolinyl, 3-pyrrolinyl,
pyrrolyl, imidazolidinyl, pyrazolidinyl, 2-imidazolinyl, 2-pyrazolinyl,
imidazolyl, pyrazolyl, triazolyl, piperidinyl, pyridinyl, piperazinyl,
imidazolidinyl, pyridazinyl, pyrimidinyl, pyrazinyl, triazinyl,
morpholinyl and thiomorpholinyl, each radical optionally substituted
with alkyl, halo, haloalkyl, hydroxy, alkyloxy, amino, mono- or
dialkylamino, alkylthio, alkyloxyalkyl, alkylthioalkyl 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,



10

15

20

25

30

35

2-pyrazolinyl, imdazolyl, pyrazolyl, triazolyl,
pi peridinyl, pyridinyl, piperazinyl, imdazolidinyl,

w@yoosdeszsnyl , pyrimdinyl, pyrazinyl, triazi ngdT/EP2007/063313

nmor phol i nyl and t hi onor phol i nﬁi_, each radi cal

optionally 25 substituted wth G _6al kyl, hal o,

hal oG _6al kyl, hydroxy, C1.6al kyl oxy, am no, nono- or

di (G _6al kyI )am no, C _6alkylthio, C i _6alkyloxyC i
_6al kyl , ereﬁﬁﬁd(yﬂdrﬁhdlﬁoj 4-tlfiambssphoHn6l Zpyﬂihlyﬂﬂils&yﬂdo;l-l -yl,

f ﬁi‘yagfeRa??g%ﬁ@ P A SEREE ST isR Heny.

group consihskihygreet Hply4-doizeplnylohexahpdot Id#-oeazepd@l, 1,2,3,4-
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1,2,3,6-t etpmzyhdlaply ilTlagdamh@sla%rymrraéo freil, alzwzaw pyrazolyl,
E:igﬂgg{g !‘{Hiz'olyl e {%ﬁﬁd'azm%l Hyrlrmdlnyl pyrazinyl and triazinyl,
tetrahydr oF%éq‘ii‘ﬁ F‘?Hﬁloéa@ﬂ Subﬁ%u GV 1, 2. gy Folubstituents, cach

i m dazol i disabstituenpitidagaidectiynydlectadt ﬂrcmldﬂ@thlhah))alkyl halo, arylalkyl,
2 B2t Ml TRGE] ARV R SRR

pyri dazi nylalkyihioiaHiylianyll pyrpip alzpwhldarydi, tr| azi nyl,

gach radi C"i’éa&l@tokﬁi%@' |y substituted with 1, 2, 3 or 4

substituents, ~eac subst i tuent independently selected
R om O _ealikhydrogss; hala) deyl. gzl Riklet; hal o,

Ryl G _6al kyhydrépedropXikyl,C _6al kyl oxy,
% 6al kyl ox 6al kyl , 5 am no, nono- or
(O _eal kﬁ‘)x&ﬁ%o G _6al kyl t hi o,
aBARRY | omgetheﬁﬁdrkyﬂhw(alcaﬁa(:[dytlafhmo 6al kyl , aryl,
rldyl orhs@ﬁré%n%' g}’ﬁﬁ’l R6 is aryl' or Het; R7 is

hydrogen , aryl or Het; 10 R8 is
lydr ogen oris ThoBa¢kld sequQ:d. feoro phenybrnapBthgh dogaphthyl or

t oget her f%tfeh&&%naﬁﬁhﬁaéach% Bemally%ubétﬁuﬂ&{%@lgﬁlz or 3
or C _6al kyl; y onocy g?e sel éct ed

phenyl, n aﬁﬁ@qﬁ%entsa%@ﬁéﬁhqtﬁwnt ing andependently selected from
t et L ahydr2 om@ml?a:&pyﬁa,lo 961y, BRig) gnmmﬁ mgt bﬂ/dlﬁl@tpﬁﬁmfld){taﬂ@l,
wth 1, r uhst 1t uent eac ubs
i ndependen?]Iag?agfé'ﬁ élgiyi%yf Egﬂfﬁkm@{’&? Oxﬁglagq' Y 8?{50113%
ni tro, am pRoinaerionylomodpictnyber kyho- mﬂmdigylarﬁmoﬁeabmwl
yhal oG .

gL rboxyl ESGQEKI?]EC & SegegHél Cprﬁ%he‘w fsﬁl:%%bfﬁﬁ%l o
mor phol | ny|tettqhyd1@ﬁ@pht%yl cagh bgmg@ptlonally substltuted with 1,2 or 3
_6al kyl') amgpogmiddaN¥dch substituent being independently selected from

hydroxy, halo, cyano, nitro, amino, mono- or dialkylamino, alkyl,
haloalkyl, alkyloxy, alkylthio, haloalkyloxy, carboxyl,
alkyloxycarbonyl, aminocarbonyl, morpholinyl, Het or mono- or
dialkylaminocarbonyl;

Het is a monocyclic heterocycle selected from N-phenoxypiperidinyl,
piperidinyl, pyrrolyl, pyrazolyl, imidazolyl, furanyl, thienyl, oxazolyl,
isoxazolyl, thiazolyl, isothiazolyl, pyridinyl, pyrimidinyl, pyrazinyl or
pyridazinyl; or a bicyclic heterocycle selected from quinolinyl,
quinoxalinyl, indolyl, benzimidazolyl, benzoxazolyl, benzisoxazolyl,
benzothiazolyl, benzisothiazolyl, benzofuranyl, benzothienyl,
2,3-dihydrobenzo|1,4]dioxinyl or benzo[ 1,3]dioxolyl; each monocyclic
and bicyclic heterocycle being optionally substituted with 1, 2 or 3
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each substituent being indepegglently selected from
hydr oxy, hal o, cyano, nitro, am no, nono- or
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2008/ 068267 98}’, Cigglkylthia, pigpe 8T HEC:-salkylamino,

according to claim1 or 2 wherein Rl s E%Gal kenyl ,
C2_6al kynyl, -CN CRll am no, nono or

di (G _6al k I am non

di g G “6al kgl g@ﬁ:f rigéjca'l oaiJ#(Xnula wherein Y is CH,, O,
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wherein Rl | safﬁﬁclﬁalﬂih(bﬂy@wa@z/l @aylkl;lnyﬁet -G @ill&]ll(ﬁetl@ C1 calkyl

R5aR4aNal kyl , RsaR4aN- or RsaR4aN 10

conpound according to claim4 wherei Rl [

C2_6al kenyl opr HEENADR1-G-(6 salfy G 8FPOU ccor dPiR§Yt o

any e o st he ed cl ai ns,_ wher e | to

187508k o Blip e g ety ClbopT b or

pr ec@diandRé| aijogsthwhaerdaheiuig itlse N &1 whiadhkiidyoary attchedmay form a
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205 A conpolii el g f%Me 406 8 By ThauEeL

cl ai ms wher ei rpR3olinyl, i XZL 1m1d$@|11kly1yl db’f%ipildlnyh@ lrmdaZOllnyl

conpound accos diAgof; laﬂ}{da{%@ 19yrd 28y PEBEAT, Bl Hyridinyl

y yridinyl,

wherein q is equal. to
plperazmyl 1rn1dazo lidinyl, pyridazinyl, pyrimidinyl, pyrazinyl,
triazinyl, morpholinyl and thiomorpholinyl, each radical optionally
substituted with C;_salkyl, halo, haloC,_salkyl, hydroxy,
Cisalkyloxy, amino, mono- or di(C;salkyl)amino, C;salkylthio,
CisalkyloxyCi salkyl, 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,
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,
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25 11. A compound according to any one of the
preceding clainms wherein R4 and R5 represent

w@RooBabdeyt . 12. A compound according to any oneCDEP2007/063313

clainme 1 to 10 wherein R4 andgRS5 are taken 30
together with the nitrogen atomto which they are
attached and form pi peridino. 13. A conpound
according to any one of the preceding clains wherein

R6 is phenyl triaps llyQ @@hhlylyl;‘» ppﬁaazﬁn;ﬂ q@ldﬁhlﬂiﬁyh @lyfazn@"é addiriazinyl,

A conpound acco on r
cl ai 8 wher ei ?]aCElﬁ&KF gal E}%I}%lagﬂbestg% éﬁ’&gﬂﬂgé E gubstltuents, each
PCT/ EP2007/ OG%&@uemﬁﬁdeﬁpﬁndeﬁtlgsﬁlpcmch ﬁoar:@oaaﬁmhg)dixhamw salkyl,

one of the prgaqualrﬂg; Ch@ﬁ%&@% @, 6a1kgl‘éé§%“%9f~kgzﬁ>xab efkyl,

conpound of fornu accor
claim 1 wher e@mlnph@oewdhm?d 6@@%@@@6%&% io, 5

formula (la) @g&lkw%{ RalkH, €5 8108 gAY, aryl, pyridyl or
Cz_6al kynyl , -CN }@1 8%1 no.  "am noGi bkgal %1 Y ono

or di (CL. 6al kW}fBﬂP}Y&o 6al kyl ,
Cl. 6&°kyl caribary! @milapC _6al kyl, mono or

RGBT o

aRda y

al kyRoxy; R3shgdrogenoCieplkybr aryl; R4 and R5 are

G _6abkyl; E%(ﬁmd R5 toget her Wlththe nitrogen 10
atom ov\/nc are attached form piperidino;, R6 is

phen% a@%& dﬁ%ffthf_\}f fop Ptpdigtlet RT¢H-Mal 0; R7 is

hydrlgglen Ehghy&ogy[géro@%rau@[ G _4dalkyl; g is t1hor 3; p
is conpound .ac 0 e
ol g ol iponrc e SISt B8Rty aphtpny! or
conmpound accotraliydepriaphthnly emhldoeufg qit@natby dubkiatuidl Wit 1, 2 or 3

use as a ”Edguﬁétgﬁegt? reaélps%b tlt{l? i :gﬁ‘%tm&gpeﬁ%&l?l&tsgﬁfgt%h ’£rorn

infection inc
phar maceut i daidrexonpasi anom rdeenise.rmgone- or di(Cy.calkylamino,

phar maceut i @ )y R GoRRLARY kAl L) Sllkyiél, AIBC, AfkAGLY, Erboxyl,

i ngr edi ent, t herapeut i ca ect’l ve anDun of
co?rpound as @é’flﬁymcqrfw%wr@ﬁ@wébmkyﬂ dngrphalinyd Owonwr
Use of a corﬁi@qdu@g@rﬁﬁﬁmeﬁ}q any one of cl al m 1to
16 for .the minL}l]BaC ure

P bt TR RO s qro P TR LR DR bRA g BSephihy1 or
accordi ng t aeicataidmn2phtivile emhrbdlﬂmom@ualdar subistiurddeeth b or 3

is an infectdg 1&%*@ egchz%(b%‘hgrﬁsde{ﬂlgﬁ %b ﬁéle%lk%@ect%gfrom

Use accordi ng erein
bact eri um i SSre@phydeowene nitro, amino, mono- or d1(C1 salkyl)amino,

Cialkyl, polyhaloC; salkyl, C;salkyloxy, C;alkylthio,
haloC, salkyloxy, carboxyl, C;.salkyloxycarbonyl, aminocarbonyl,
morpholinyl, Het or mono- or di(C;.salkyl)aminocarbonyl;

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

halo, hydroxy, C;salkyl or Csalkyloxy.
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30 pneunoni ae. 23. Use according to claim21 wherein
the gram positive bacteriumis Staphyl ococcus aureus.

W@ 2008468267 conpound of fornmula WO 2008/ 068267 PCT/EP2007/063313

PCT/ EP2007/ 063313 -87- (Rp_& R6 OH (CH2)g W \\ \

R3 NR2 (VIIl-a) wherein W2 represents a suitable

| eaving group. 25. A conpound of formula (R )p R7 R6
OH(CH2)gW \W\ RB NROI$ R5 (VIII-b) wherein
W2 represents a suitable | eaving group. 26. A process

O prepare a,co un ccor di to.cbaim1

par Acegnipld SERERE o 8RR g AR Rack dthopyt. Cooalimyl
f or mCaN{QR " ajmimp, fhidhe bi) difherbiyhamino; epiresaptlsylamon or
sui t e [ r i i - 6 e ]
R0, R AR S i
sol varno opdiRe-Rékybianmao aephomy], Re iy [Natizy IRB R RI-4R ™8 &-((=0)-.
\' (CH2)gN~RS bc \ (CH2)q NRS R3i R3 NR2 NR2 (I

2 W & R ories B LR Sk RN R, Riyny,

-C=N-OR'!, R**R*Nalkyl, R”R*N- or R*R*N-C(=0)-.

5. A compound according to claim 4 wherein R' is C, salkenyl or -C=N-OR'".

6. A compound according to any one of the preceding claims wherein p is equal
to 1.

7. A compound according to any one of the preceding claims wherein R* is

Ciealkyloxy.
8. A compound according to claim 7 wherein R* is methyloxy.

9. A compound according to any one of the preceding claims wherein R” is

arylC, salkyl or aryl.

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

or 3.

11. A compound according to any one of the preceding claims wherein R* and R’

represent Cy_galkyl.

12. A compound according to any one of claims 1 to 10 wherein R* and R” are taken

together with the nitrogen atom to which they are attached and form piperidino.

13. A compound according to any one of the preceding claims wherein R® is phenyl

optionally substituted with halo.

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

hydrogen.
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\\ \ (CH2)g RbcN\ (CH2)g R R3 R3B NRO RO R38 R$
(I'r-b) (I'b-1) 15 wherein all variables are defined as

w0 noosloes2ar 1; WO 2008/ 068267 PCT/ EP2007/ 063313 peB8P1)7/063313

reacting an internedi ate of tg%nula (11-a) or (I1-b)
wherein W represents a suitable [eaving group with
R5aR4aNH i n the presence of a suitable catalyst, a

suitable ligand, a suitable base and a suitable

96! vandompduRd aBordNRd adRody dié dRGhe prBde ditg FBdimsQhherdin the compound

CH2N~R5\\\ 5 RIR3 NR2ZNR (Il -
i St iy

(la-2) haR5a R7 R6 OH R4 N \\ (CH2)qg
R5 \\ \ (CH2)gNR5R3R3 NRONRS R$ R$ (Il -b)

(1|6b %) conép ‘M]& géo?dlﬁ ko Y@ ?Q&h%? éff‘{h% cgﬁ{p Pr‘?cglsaalsco'n{bound of

tirn anln

( 111f<a’;nuéﬂ I%)I qnld \ﬁ)erwﬂ?h lm%craéis@wlaﬁc‘nn@kwarﬁoé\hp& i §@1no,

or Oamﬁﬂ)ldﬁgaqkylafﬁoﬁs oPMRCOGM ahﬂﬁ’o@lr];a g presence of a

N tH kﬂfpggr{l@@ aa“ggas p@ORﬁr &g aa yazmrzwar%yl
arylcarbonyl R*R*Nalkyl, R**R*™N-, R*R*N-C(=0)-; R? is alkyloxy; R’ is
arylalkyl or aryl; R* and R’ are Calkyl; 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; R"' is hydrogen or C 4alkyl; qis 1 or 3; p

is 1.
17. A compound according to any one of the preceding claims for use as a medicine.

18. A compound according to any one of claims 1 to 16 for use as a medicine for the

treatment of a bacterial infection including a mycobacterial infection.
19. A pharmaceutical composition comprising a pharmaceutically acceptable carrier
and, as active ingredient, a therapeutically effective amount of a compound as

defined in any one of claims 1 to 16.

20. Use of a compound according to any one of claims 1 to 16 for the manufacture of

a medicament for the treatment of a bacterial infection.

21. Use according to claim 20 wherein the bacterial infection is an infection with a

gram-positive bacterium.

22. Use according to claim 21 wherein the gram-positive bacterium is Streptococcus

pneumoniae.

23. Use according to claim 21 wherein the gram-positive bacterium is Staphylococcus

aurcus.

24. A compound of formula



(I'11-a) (la-3) OR7 R6 OH R4 RL10-N __ R7 Re OH ~R4 N

H(CHR)g NRS\ \ (CG12g" R 3 R3 NRNRY RO Rs
WR002065261 1 -b) (1 b-3) wherein all variabl es aper/EP2007/063313

defined as in claim1; d) redgging an internediate of

formula (lIll1-a) or (Ill1-b) in the presence of H2, a

sui tabl e catalyst, and a suitable solvent, WO

2008/ 068267 PCT/ EP2%O7/ 063313 -89 s R~ R6 RT ROHR4

NR5 3 (CH2)g R / ~R3 ~ 1/ N2

RN R R ) s R7 @6 R7 R OH R4 H2N---) OH
NR4 H ( chpB5 3 R3NRNRO | RO
Rs R8 ( b-4)gs wherein all variables are
defined a 9) a'lgal; e) reacting an internedi ate of

formula (111-a) or (lIl11-b) with a suitable reagent of
formul a RoaR4aiNaH in the presence of a suitable
reduci ng,agent, a suitable 5 solvent and a suitable

aci dWheregy WagelpiosaRis-puiaL RGeSO R4 H g N R5 \
(CH2)q ~R5
25. A compound of formula
6
R RT R
W
l\\ A k{/\(CHz)q/ ?
= R’
N 9
oo
5 (VIl-b)

wherein W; represents a suitable leaving group.

26. A process to prepare a compound according to claim 1 characterized by

a) reacting an intermediate of formula (II-a) or (II-b) wherein W represents a

10 suitable leaving group, with tributyl(C,.salkenyl)tin in the presence of a
suitable catalyst and a suitable solvent,
6 7 6
W RTR OH _R* Cosalkenyl R on N/R4
-~ N\ -~ ~
|\\ X (CHy; “R® | NN (CHyy “R®
A = R® - . P R®
R? N" R?
(I1-a) (la-1)
R" R - R R
W4 OH /R4 Cogalkenyl OH ,R4
~NJ _NZ
|\\ X (CHy)y R® |\\ N (CHp)q R
P R3 . _ R
N R® N R®
e e
(11-b) (Ib-1)

15

wherein all variables are defined as in claim 1;



R3(CH2 NR3NR2R2 (lIll-a) (la-5) s R7 R R7T R

OH /R4 RaR4daN~- OH N4 H (CH2)g N1 51 (CH2g " RS 3
WER2B8Ms26N RO | RO Rs R$ (I11-b) (Ib-5) wheper/mPabht/063313

vari abl es are defined as in g%@i m1l; f) reacting an

internmediate of formula (IV-a) or (IV-b) with

di phenyl phosphoryl azi de (DPPA) and a suitable base in

a suitable solvent, 10 followed by addi ng

t ri mey hgh@inkhehbanaliate dheorinks(TPHL (e iic@dhi OV, depresents a

}c gr tahgtﬁuitg@% e%gfgl\g: g%&ﬁ{ %gtb\%b%élgﬁdn%g%&%@egéeog? ads%it(a‘g-l%%@alyst, a
PCT/ EP20g7810 683113 a suidblcbdRZ aRb a Chitdde J)lvédPPA HzN R7 R6
RR RO N~ TBAB N (CHz)q 2) ~RR*rN R’z R8 2

R4 ) )
gwc}e) CH2CHMM OH N R zRR3 (IV-a) (Ix-6) R7 B854 O R
R7, 1) ACHEBABRH2N OH / NR E\ )Y N RSH); R
| {)/3 Y5 R3 2) Si(CH3)3CH2CHR-oH NAR9 R#N R9

Ra a R NT g2

A2V-b) (I b-6)
(Il-a) (la-2)
7 RS da5a  R7 6
W1 R OH N - R4 NRR X T OH - R4
|\\ = H/\(CHZ)q/ R® | N K{/\(CHZ)Q/ RS
y R’ — y R®
N7 Ngo N7 Nge
I I
R® RS
(I1-b) (Ib-2)
5
wherein all variables are defined as in claim 1;
¢) reacting an intermediate of formula (IlI-a) or (III-b) with hydroxylamine
hydrochloride or C;_salkoxylamine hydrochloride in the presence of a suitable
y Yy p
solvent,
7 6
0 7 R® R R 4
] R o R R11O\N¢\\ § o e
X AN (CHz); \R5 | , (CHZ)q R
D8 LU
= N R2 N R2
(ll-a) (la-3)
R‘I 1 0 R7 R6 OH R4
—_— R
= N N
Re
10 (1N-b) (Ib-3)

wherein all variables are defined as in claim 1;
d) reducing an intermediate of formula (I1I-a) or (III-b) in the presence of Hy, a

suitable catalyst, and a suitable solvent,
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wherein all variables are defined as in claim1; g)
reacting an internediate of formula (IV-a) or (1V-Db)

Wowaos/06826Ui t abl e am ne, hydroxybenzotri azol e, PCT/EP2007/063313

1- (3-di net hyl am nopropyl ) - 3- egdryl carbodiim de, a 5
sui tabl e base and a suitable solvent, OR7 R6 4 7 6 HO
H(,NRE Rb~-NRR OHR4 CHZ) QR N5 NR2/ R3 R2

(IV-a) (la-7) OR7 R6 HOOH "R4 R7 R6 N Rla OH R4

(CHzo0q 'R RRks\ \ \ (CHz)g 'R6 N RO R3 N IR a R
Ry—l V-b) | (1 b} DH wher ei pRRI a r epr 8N ' |, N,
non RvbT ancRglambonyl or  RSRRAYN- O] =OL, afitek R

I ,
wherE[p,aLL ot kgr vari abl es aredeftn 9”§in11;
h) reaCtiNg ‘rh a first step (a) an interneHiaFe of
formul a &11-a) or (Il-b) with a 10 suitabke)
arylaldg ?He in the presence of nBuLi and a suitable
solvent, followed by oxidizing the producg oby ai ned
in step Ra) weth a suitable oxidans int pfeggnce

of bl vent , MO 2008/ 08856 A\~ o Ngs
PCT CHT- 7 R6 W OH f[R4 [a) JoH Ry RE 4k
( 2N, NCR R3 CHOT RO , R
N R? | R
I R®
R8
(li-b) (Ib-4)

wherein all variables are defined as in claim 1;
¢) reacting an intermediate of formula (IlI-a) or (I1I-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,

0 R” R® RR OH R*
i OH _R* RR*N N NG
N
XrXx (CHy); R | , (CHg R
| _ R3 —_— - p R
S N R2 N R2
(ll-a) (la-5)
R R®
R5aR%aN OH N/R4
| X (CHp)y R®
——- / R3
NOR
R8

(ll-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 tetrabutylammonium bromide (TBAB) in a suitable

solvent,
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(
WHRZ00B06826% (CH2rq RS aryl O—I

NRRI / ~RBNR2 (ll-a) (b) OR7 R6 aryl OH /R4 \
T\(CH2)g NR5 N2 R3 la-8) R7 R6 W OH R4 (a) OH
NR4 R3 (CH2rqg | | PREEPMORE63313
R3 RB NRO (b) Rb (I11-Db) 5{7R6aryl()—|R4\
(CH2)gN-R' 5 R3 N RO R$ (Ib-8) wherein all

vari ables are defined as in claiml1; i) reacting an
internmediate of formula (Va) or (Vb) with an,
I nt eyrmedi 7teF*of)HS fornuka (VbprPA n theHRIrese ce

R
n ) g 53u4_t_a,bJ..e D4R, B E:HZ)/ ~R®
sol vdnt | W 2008/ 068267 PCT/ EP2007/ 063 9p- (R1) P™"
R7 O ) (CH2) g\ N' R S(Gra)yCH“hRE N N™ Ng2
(IV-a) (1a-6)
7 6
OH 4+ 1)DPPA TBAB X\ Pl N/R4
Ho—( -R X I\ 55
SN (CHZ)EN\RE’ — — 18 (CHz)g R
2) S|(CH3)3CH20H2-OH / N Rg
N R® Il?s
|8
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,

4 7 6
HO—( R a R R
N Y SRE > R1\ » Yo
3 XY (CHJ7 R®
R | 5 q
R2 Z N/ . R
(IvV-a)
(la-7)
R
HO _[k OH N/R4
X X (CHZ); \R5 —_— R1a\
YN cHyy
| a
(LY /
R
(IV-b)
(Ib-7)

wherein R' represents aminocarbonyl, mono or di(alkyl)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 (1I-b) with a
suitable arylaldehyde in the presence of nBuLi and a suitable solvent,
followed by oxidizing the product obtained in step (a) with a suitable oxidans

in the presence of a suitable solvent,



(Va) (M) (RI)PR7 0 R6 + R3"(CH2)g\N\R4 (Ib) R5N
RO (Vb)) R8 (VI) wherein all variables are defined as
WO poosloes2eT 1; j) reacting an internedi ate of foPOTEPR2007/063313
(M1l-a) or (VIl-b) wherein g'gjs 0, 1 or 2, 5 wtha
primary or secondary amne HNR4ARS in the presence of a
suitable catalyst, optionally in the presence of a
second cgtal st (for the reduction), a suitable
f CO

i SYitable solvept, in the prgsepce
an\'g\ ( £e) 1 -R&7 6 ayROp R MRS R
( ( ) R (CH2 45 \\ AN (CHoYp

RR (VIl-a) (1a-9) (Rl)p &7 4 R1
R7 RR5 ( )p (CH2)NR4RS (CH2 6 OH \\ \ M gz |~ \
\ 3 N'RD RCO H2 NR9 R8 R8 (VII-%?Ab-Q) 10

wherein all variables are defined as jfO claim1. k)

reacting an internmediate of fornula (VIllI-a) or
(MI11-b) wherein W2 repregentsy arsuitable |eaving
group, Wi th a suitabl ey ryl or_lsgcondar y-Bmi ne
HNRARS optionally in thel serce pf acH t8bl e
sol vent A2 R
N R2
(1a-8)
7 6
W4 R R’ OH R4 (@ OH 7 6
\ NZ R R 4
NN (CHpjg YRS — > aryl’< QH NG
| P R3 | T (CHz); RS
N R — R®
RS [}] RQ
(b) R®

wherein all variables are defined as in claim 1;
1) reacting an intermediate of formula (Va) or (Vb) with an intermediate of
formula (VI) in the presence of #BuLi in a mixture of a suitable base and a

suitable solvent,



WD 2008/ 068267 PCT/ EP2007/ 063313 -93 (Rp R7T R6 (R p
R Re OH, R4 OHN (CHR)~W \ ClR2 (VIll-a) (la) (Rp
WHRI0BO6 2R p R7 R6 CHR4 OH N R ~W2 \\ \ ( CH2pbI/EPD07/063313
(CH2) g3 3R RNRs R 9 RH_ (VIII-b) (Ib) wherein
all variables are defined as in claiml. or, if
desired, converting conpounds of forrmula (la) or (IDb)
into each other 5 follow ng art-known
transf@wﬁatloﬁs and further, if desired, converting
of formula (Ia)oor (Ib) into a
e non-to dition salt
nt witfth an acid, gr %‘HMTerapeﬂH—eﬁ-Fyla
XFe\_pase addltlon salt by Rreatment with
a base, or conver%ely, converting the acid addition
salt forfYdnto the free base byMreatnent with alkali,
or converting the 10 base addition salt into the free
acid by treatment with acid; and, if desired,
preparing stereochemcally isonmeric fornms, quaternary
am nes oy N-ox’de forms thereof. 27. A conbination of
(a) a c ffpound according to any,one of clains 1 to 16,

and (b) re other ajptibacterial agents.
28. A pr ing (a)g Udmhd%cor—@—ng—»t ab)
any one sef_%\ai 1 to 16, and (b) one W’ nore ot her

anti bacteri al |age'ﬁ%s as a conbi ned preparation for
si mul t anegys, Rseparate or sequemii al use in the
treatnment of a bacterial infection. 20

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 R6
R’
R RS RY, OH Chy)
X (CHZW |\\ \ NN\ANRR?
A Z R®
CO, H, N g2
RZ
(Vll-a) (1a-9)
1 7 6 _R* R” R°
R )"\ R R on chg HN\Rs (R1)p\ FH (CHo)' NR*R®
NN R . P A
| P R3 F R
N X CO, H, N™ “Re
R s
I ¢
(VIl-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



WO 2008/068267 PCT/EP2007/063313

-93-
1 7 6 R") 7R
(Rp R K on i » /N/R4
\\ S kI/\(CH o i (CHpJg ~R®
2)g | 3
| - R3 = NN\ R
N R2 R
(VIli-a) (12)
R R®
R"), R" R® on ( )p\ L k‘/\ ?
l\\ N k‘/\(CHz); 2 (CH2)q
= R’
NRS
R8
(VINl-b) (Ib)

wherein all variables are defined as in claim 1.

or, if desired, converting compounds of formula (Ia) or (Ib) into each other

5 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

10 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.

27. A combination of (a) a compound according to any one of claims 1 to 16, and (b)

15 one or more other antibacterial agents.

28. A product containing (a) a compound according to any one of claims 1 to 16, 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.
20



