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WD 2008/ 068266 PCT/ EP2007/ 063312 -1 ANTI BACTERI AL
QUI NOLI NE DERI VATI VES The present invention relates to

wmoosloesebst i t ut ed qui nol i ne derivatives usef ubctT/@pP200hes3312

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?%ﬂé%f%élk%&?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@rosnef2eget her; the bacterial burden is greatP@I/EP2007/063312

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
multi-drug resistant TB strains WO 2008/ 068266

wEOnsae2607/ 063312 -3 (MDR-TB). The reacti vat PONVEP$007/063312

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 2008/068266 espond to treatnment, resulting in predDEE®A7/063312

illness and greater risk of death. Treatnment failures
also lead to | onger periods of infectivity, which WO
2008/ 068266 PCT/ EP2007/ 063312 -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(D()&/@7Q‘M4H OV ODE) SAETOU IRt BE02005/075428 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
WO02006/035051.

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@anss266 ant i bi otic resistant infections and PEI/EP2007/063312

W00/ 34265 to inhibit the WO 2008/ 068266

PCT/ EP2007/ 063312 -5- growth of bacteri al

m croorgani sns. The purpose of the present invention

is to provide novel conpounds, in particular

Sdsthi df bhedrigluhidorf@isiey | vat i ves, having the property
of inhibiting bacterial growh 5 especially of
Streptococci, Staphylococci or nycobacteria and

tTHne mefimse ofithe fpudseritanvdniien it togaowean ol chapéwrdsah particular
sﬁi@lﬁgé qulﬂ ﬁé &éﬂfvgﬁlféé ﬂeﬁ@%‘chgtpﬁgﬁﬁg%f ‘&ﬁﬁﬁﬁg Bé(cterlal §rowth

pat eni'c ac eria suc coccus

SERASHYIY 9 Steptecenst Saphglocpgd ob mytc@l?qctﬂma ang @@rr@ferwﬁﬂ for the

(tcB@hdhdbMehctdiRl HRERRS, pdﬁl%ﬁﬂt%? RO diddadcd dhirdd By Wathogenic
resi st ancﬁ(yl M _ t uber cul osi s

S M bovi s;
IbéﬁtP%’(% SUCKy as Rl XicHS RECHnaich L‘?afﬂpr)’ﬂ?cqq?és gdirHd %Mgwb““er tum
agleocdosig(ihduding tkmle&ﬁndlseascvemt inoludagairah sssedne M. zdrculosis
b itngq[\f)rbesen/ﬁ[el ﬁ/lunsat ur d car bon chain
gﬁ?a o° eémpe()s,l 181 6 he qw'ﬁol i ne nucl eus
dihd compsundsageordingitd ﬂ@rmmenbmsmmsltar@ chanzaterizgd bighe presence of
%Llin%hf 'ﬂsgl GeSonV@bin ta%%cﬁje%st‘é ”cﬁebjago%]ﬁoﬁ &ethéﬁﬁl Bline nucle and thus

ment i onead priar ar ocunent s e co S accor

thave ﬁélffﬁf@% SAtIC pEHETQ Hic quifioliae é?lé"él’ﬁlé(%d?sﬁ’éb%’dméhfi %@é
tnli@iftloh&gyn&ra@t @RLfche. fras %ﬁlpwds @&@ﬁa&mg HRthS -prkbf idention

SRERGHR i MO SOEThe S QRO SRl s o

lampoundsrod echrasht inveyticaghbwstot onllyealctlhayc agninsainycobacterial

trgll%%,yntisﬁ’t theegrgi?s%' }%%Jlﬁmg%ﬁ tak@%‘ﬁ%il%h?gﬁg/ sfthins, especially

pevseitreptogesd podor Slankdscacei. novel substit ut ed

qui nol i ne derivatives accor ding to fornula (la) or

(1b): (R )P R7 (la PR7 (lb N RO R$

i ncl udi ng any ste aﬁS}f JFH)%WMI Nrm t her eof ,

wher ein WD 2008/ 068266 PCT/ EP2007/ 063312 -6- Q
%rp?essgrrgttnsivea}ltlro% (iir!clgtgls toOI];oJePsu%gtlit%ted quinoline derivatives according to

formula (Ia) or (Ib):

R, R’
l\\ XY
(Ia)
P N/ =2
R"), R’
Q
N N
|\ (Ib)
P l}l 9
RS

including any stereochemically isomeric form thereof, wherein
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RER6RE R4 41 RA \ (CH2)qg NI1 RS or (CH2)g MRS or
(CH2)gN~R5 R R3 R3 R3a (a-1) (a-2) (a-3) pis an

w0 niosges26equal to 1, 2, 3 or 4; g is an integePCEERENT/063312

to zero, 1, 2, 3 or 4; 5 R is hydrogen, cyan,
fornyl, car boxyl , hal o, alkyl, Cz_6al kenyl,

C2. 6al kynyl, hal oal kyl, hydroxy, al kyl oxy, alkylthio,
al kyl thioal kyl, -C=N-OR 1, am no, nobno or

@) fopkdsyhty amadienl ofiforana kyl, nono or

di Gal kyl)am noal kyl, al kyLgar bonyl am noal kyl,

an1nocarbony“$fﬁnno or di aIkyI)amnogarbonyIli1 N/R4
Fgarbonyly - (CH) ~R®
i ayl)alk%r, aryl, RsaR4aN , @é ﬁ-C( =0) - Het :

R2 i S hydrogen, al kyI oxy, a'?’yl aryl oxy, hydroxy R3a
mer gapt o, al kyl oxyal kyl 0XY.p) aI kyl t hi o, nono og-3)

di (al kyl )am no, pyrrolidi no or a N Y radical of

foor mul a whdy @ Hteger equele2 1.8, 39r 4NH or Nealkyl ; R3 is

q kyl, aryhsadkat ogeBéqbt @Rtk Y| 2, Béyd - al kyl - 0-al kyl ,

Vi t-0-al kY1,
iy ey cb%a@%/ﬂlz%enoPyaﬁﬂef??Wﬁ%afﬁ%ﬁyéalﬁﬁlfYAg%fﬁah@ .
al kyl, ar yl(al6kl§(ynylah[ayd>all€)ylall1§kdyd>xy, alkyloxal Kyyléie allkythioalkyl,
I | - He I
Het - al kyl - 66 i i o SY it kEhardind | dioa U1 mono or
hydr ogen: @u@w umitiop ko kpdibarstapbipp sy, st eEadap R mono or

mono- or d 'd?da leﬂ?)@ﬁlb&ﬂll’ a@la‘l‘fl&/ﬁ | Q{Il%at%oﬂ}lhﬁdeaﬂgﬁ t;

aryl; 20 of O .and ogether wi t'h
the nitr ogéiﬁ(a Hﬁytl &rXI’EhRf:ﬁ* lNTe§S Br &5 Té\)ch%rcﬁﬁf torm a

madi cal  seliehfd6gdn; olftyloRe, Gy hl]@ll(ﬁ@/nﬁyd?rbkﬂgn@fsapto
pyrroliding zi no

2t i onor pdi RS e sy B GROE MtiRiBRRw Birotidino or

azetidinyl, 2,3-dihydr oR\s,q [ -1-yl,
t hi azol i di n- 3- yl, 1,2,3,6[25 etrahydropyr|dyl

hexahydr o- lrﬂh@eﬁ ORI Huta NE rv&%elré'h vlis ﬁ{ngaé eIQHrBle alkyl ;

hgxah dr o- - 0xazepl ny
R2, 3, 4- tetlfr dhyld awﬂaél@du@rﬁbprqikﬁ ary|-alkyl-O-alkyl, aryl, aryl-aryl, Het,

2, 5-di azabi cycl o[ 2. 2. 1] hept yI, pyrrollnyl § olyz,

i m dazol i di nyl Eiﬁéazol i di nyI i m daon§ yl,

2-pyr azol i mt-alkyhiFriAialkyl, Wﬂgﬁ&@ﬂlkﬂ Qi azotyl,

‘F:RW' di ny: » iPNYdr@l Bydno, AXY1, BiySHIRM | ary POLARYINMY 1-ARGI-O-alkyl,
riazinyl, aryl, aryl-aryl, Het, Het-alkyl, Het-O-alkyl, or Het-alkyl-O-alkyl;
R*and R’ cach independently is hydrogen; alkyl; alkyloxyalkyl; arylalkyl;

A

phen yI.

Het-alkyl; mono- or dialkylaminoalkyl; bicyclo[2.2.1]heptyl; Het; aryl;
or —C(=NH)-NH;; or

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, 1,1-dioxide-thiomorpholinyl,
azetidinyl, 2,3-dihydroisoindol-1-yl, thiazolidin-3-yl, 1,2,3,6-
tetrahydropyridyl, hexahydro-1H-azepinyl, hexahydro-1H-1,4-
diazepinyl, hexahydro-1,4-oxazepinyl, 1,2,3,4-tetrahydroisoquinolin-2-
yl, 2,5-diazabicyclo[2.2.1]heptyl, pyrrolinyl, pyrrolyl, imidazolidinyl,
pyrazolidinyl, 2-imidazolinyl, 2-pyrazolinyl, imidazolyl, pyrazolyl,
triazolyl, pyridinyl, pyridazinyl, pyrimidinyl, pyrazinyl and triazinyl,
cach radical optionally substituted with 1, 2, 3 or 4 substituents, each

substituent independently selected from alkyl, haloalkyl, alkylcarbonyl,
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30 each radical optionally substituted with 1, 2, 3 or
4 substituents, each substituent independently

waeedosot®ds f rom al kyl , hal oal kyl , al kyl car bonyl pCEP2007/063312

2008/ 068266 PCT/ EP2007/ 0633125_-7 halo, arylalkyl,
hydroxy, al kyl oxy, ami no, rmno- or di al kyl am no,

am noal kyl , nono- or dial kyl am noal kyl, al kylthio,

al kyl t hi oal kyl, aryl, pyridyl, pyrimdinyl,

pi peri di nylhaptiytiniyl] lyydsests kiklylotxgdainbhmahdydr didlkylamino,

oyt o119 SR AT RS LT S, .

t hey are atpyadylegyrimrdmyd, pipadlicglopsehaiytsatistitntedwithealkyl or
group CO”S'p%JoH { %BE@ étﬁ)smted%ﬂf&kpalm

pi per azi no,
g lﬁgydr é@@tﬁeﬁ c\mhtlne Wrogem hﬁoalzf@wlaph]thsywe attached form a

% 2, ﬁ g t eltrii;l_diél‘é{%lg&}édl kil thle & r&Sﬁ&ﬁhﬂ 'llﬂﬁﬁb; plperldlno

exahydr o- | azepi nyl exa ze
o 4 30 NIy aRET R Habpomylino fy’ﬁ Ay RindoL 1yl
pyrrolyl, ithiagtdiziod-B-dil,ny2,3 6-t|6§tﬁlﬁziﬁd)pyd1ld§w lhexahydro-1H-azepinyl,
2-i ni dazol i,n a azol razol.y
triazolyl, hs%arhyg P%{Vr I E %13.2 nYI hﬁ:xaﬁ%&r}) 13[%1 BXQ%PmyE l,i 3.4-
pyrazi nyl amhhwdnoaqunmbhn-2e3dc1wrr@1mb ayrropy, |1uma12bgrd1ny1

substi t uent ™t aRnaa, 2oL SO APEER pyracol
hal oal kyl , tHao&y, e)frxﬂnaa}f kRMﬂ aaleylhwm@wyny aIPX%’%l@}kl)ﬂnd triazinyl,
a:mknlo hrmnleac}fafadféhpd)ﬂ%ham Sdsti@tddwliti @, 3 or 4 substituents, each

al kyl t hi oa

aryl' or ll%/ stiggenf gdﬁg’/%ﬁvd%tg%sel?%ﬂdoa{mﬁ% %MR? chalso arylalkyl,
Het; R8 i siylisodyodleylooy, aaliky,Imond0 0R91all§'1ajlmno, a:b]{yltﬂa&b and

RO together d R’

hydrogen or ]ﬁafiﬂﬁﬂ 1@? W #ﬁﬁigl R%cygp? sel ect ed from

fhenyl naﬁhﬂhyDrHﬁbenaphthyl or tetrahydronaphthyl,

gdach belnglgg%kggﬁjhMOsMgﬁt$&p5@gdmnth 1, 2 or 3 25

substituents,” each su st1tuent bel ng |ndependently
el ect ed f%tm Lal 0, cyano, nitro, am no,
mgno- or dhsad,ﬂ@ybam no al kyl, C2_6al kenyl optionally

LI B ot P DT

nocarbonwlhydrmmphalklyhyl or nono-

PhAL L am MOERERANKS seR A phinA o JABH%Y Gbéhafith§died

m phenyl, acena

t et rahydr orﬁ%trﬂbmr;wnapfélasdhe%b |bﬁ@1g@@tlpmibn Jupstguitsd tvithuk, @cpr 3
With 1, 2 Qubsdituents, each substituent being independently selected from

hydroxy, halo, cyano, nitro, amino, mono- or dialkylamino, alkyl,
C,salkenyl optionally substituted with phenyl, haloalkyl, alkyloxy,
haloalkyloxy, carboxyl, alkyloxycarbonyl, aminocarbonyl, morpholinyl
or mono- or dialkylaminocarbonyl;

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, alkylthio, haloalkyloxy, carboxyl,
alkyloxycarbonyl, aminocarbonyl, morpholinyl, Het or mono- or

dialkylaminocarbonyl;
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substituents, each substituent being independently
sel ected from hydroxy, halo, cyano, nitro, am no,

woe/es2se di al kyl am no, al kyl, hal oal kyl , al kpd DER2007/063312

al kyl t hi o, hal oal kyl oxy, carbgxyl, 35

al kyl oxycar bonyl , am nocar bonyl, norpholinyl, Het or
nmono- or dial kyl am nocar bonyl ; WO 2008/ 068266

PCT/ EP2007/ 063312 -8 Het is a nonocyclic heterocycle

TRt eclt efl f ﬁ@mhiﬁnpmmow@g@@ﬂ:e @éleytfbd from' N@ihbﬂd)@)éip,erldlnyl

rrol yl, ra. azo
oxazol §| - Toing B@H%ﬂ’?f* ol iP5ty imifliziy ﬁﬁgn}” oxazolyl,
pyridinyl, 1$yanﬂybﬂmybbdpwmhmsz1pgnmnpymydaumnylpwannyhn
a bicyclic )Pp/ﬁha?zﬁ@ﬁy& aeblgfélﬁ%tef‘egoc&%f%@eﬁe%a?llo'n{]gllun l$rryl

qui noxal i n nzimd % enzox
benzi soxaz Glﬂlwoxalllb’éﬁﬁdﬁlhﬁ Bonsigidazely i’ﬁ%@?ihloézlobf‘;ﬂmoxazo lyl,

benzof ur an)b%nzo@lﬁﬁ] lhb&fﬂ/sbthlazol 1, benzofuranyl, benzothieny l

L bt o

optionally aﬁw biyytlicheeonyddbding Bpm)"naﬂy sebsbiaited w&htlsZ or3
each substi tuen ndepe nt | S ec from 0
hydr oxy, s bﬁ%tuen saFekc% 861& itu nin degtq se%l% er({]e fg ml%aﬁoé
pharnaceutmwékky,@bﬁepﬁ&bkaysalts thereof or the

$R NakGRs tﬁe'i‘?ﬁf?t‘(l}% %Wﬁ?%&all#‘ %?%B?Sf Saflg RS B?%@sol]\%tes

conpounds 0 conpounds
é@ﬁ@?dlng to the invention" is neant to al so include
their pharmaceutically acceptable salts or their

de f | vat Th , of.

MBS Pl s e Byt scbamompEs o PR OL BT & gompounds
aoegrdingdo thedaamdbnistrocahotonalicinCludy them fhiarRccetely dcocptable
%él?scﬁ”nt e ?7 %&Jealtonglgop%gg%gﬁfgtesl s the 20 tautoneric

equi va a conpound according to fornmula (1a)
MAth R2 equal to hydroxy (keto-enol tautonerism. In

e He Ipb@ﬁ&s'o?@or‘ﬁ{ulé'ﬁﬁ) arldt (fns)saryﬁ@a{éeléts’d hmaht@g aadohlﬂotlﬁd

possi b SONerj c het egocy
aﬁ%qrglﬁg do f W?f ol Wét@er rqqg%'sto PEP BY¢ Ro F?‘Fa? iy drogen is the
Zzi'lltt@Méﬂi@éqdlvaléiﬁ ofheo EMllnd Reyldingab foletuld (18§ @dh iRA el to
t he substituents of the conpounds of

f t
?FP%%$£L¥?5§° W“?Fﬁ?“?iee for instance R) as mentioned

herei nbefore or hereinafter may be attached to the

rlﬁr S5 ﬁ‘ﬁftlo%foftﬁb? 1%' n%llﬂl[ fo 19£1Hee? 51M6$0g§191)3 i¥md ctﬁ)rms of the

Hy ng on or er oatom as afgropr
|hpteﬁwcl@§, er isgacs p@l@@lfy eanprTyes  H-myaroldxeads pyrgﬂyk/vhen
Het is |n1dazolyl it may be 1-im dazolyl,

2I:hle rarl]ry % OJ ylr Het hstgc]i glatﬁg ldgftlm‘?iggs ofh[ﬁe substkltuents 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.

Lines drawn from substituents into ring systems indicate that the bond may be attached

to any of the suitable ring atoms.

The pharmaceutically acceptable salts as mentioned hereinbefore or hereinafter are

meant to comprise the therapeutically active non-toxic acid addition salt forms which
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Li nes drawn from substituents into ring systens
i ndicate that the bond may be attached to any of the

waeiosakdzes ri ng atons. 35 The pharnmaceuti cal |y PCT/EP2007/063312

acceptabl e salts as nentionedgherei nbefore or

hereinafter are nmeant to conprl se the therapeutically
active non-toxic acid addition salt fornms which WO

2008/ 068266 PCT/ EP2007/ 063312 -9 the conpounds
ah‘e:wrﬂbdmgdi sccbatimgiodofrhalh (1) of rAtulaa(1)lddg alble @ fine Jakl acid

t |t t
efillon SHS6E S R0t ] GRER e By B S angY pesording to
ffommud Ha) drafpronlaf(tr mithsapprdpyiaw dcidsafoprespnplatisorgaiidsgids, for
f
Bl BB R0 By b AR N T G
aéiddmtrsw@ amctp@sah@rd: acj}; tOF g R aiEp. ﬁm@xmﬂn et cid,
@1 ufd»( Metidtid, fopsivic 4Qd, 184RMMRIE p?ﬁl‘%{d deiBokslic a01d malonic acid,

rox acet i acl. anoic acid, lactic.acid
6§?WP éc cﬁnafel e ee1d i pced. fafagic acidy eiiqacid,
amthhneﬁcafoanmacmgledlanésmmfemomcai; b%zeﬁ@ulfama@brdi, pitelutdssuléonic

aci.d |tr| . acid hanesul foni c
Ak E S Sl i B RBP4 iy pamoic acia

p-t ol uenesul fonl c acid, cyclamc acid, salicyclic

Al Lond o@rfﬂsrb‘??@tlni&iy ghf?ta(‘fﬁ)cicoﬁ?qbg\?%&% é)?&tbﬁjs mw bJ B@nverted into

COITpOU cont al ni ng aci d
Rt Hespaicalbe a@b\w@mt@@c it or pRRG addy, y[ tyeatrnent
it a@rmﬁté &hific BRd Rlorgihi ABHs & "ﬂ@dphfafrﬂz[beﬁﬁ&dllyfa@ééﬁa‘t@é’salts as

; reglgig d;]ﬁeéel\éh%tjfgﬁ‘aﬁgﬁf{) ¥ aetr greg{l’%é]{) g%f?oggogrléﬁ;}?srg(‘%@estherapeutlcally

retitd e x tanatbindrehoneadiitidresadt foahg @nrasea;tdahtlrceﬁsatt foins) which the

S S Baf DIAPRLE R b ARSI IRTSARIL
flommsgomptiise.Hor ereampie poumaionain sabisnthe alkeliand earth 4lisyline metal

ALk, ARl feli@niliRy, %dlﬁﬁpﬁ&%ﬁiﬂ ende§uRdeiidiLAaf@hdd the like, salts
forns conprise, for exanple, the anm)nlumsalts t he

AN Hhgrganis §asesy s & PANKEY | %%Omiéfyaé}nd teriipysalipbatic andygomatic amines

Isuﬂhamth§1@dmmbth9mnﬁﬁ§ lptﬂdspylme a%yapylaaixﬁl thefsa! Busylamine
r | mary,

Aot Sy B SR Hiegbihe S R RSTaAR o Fiprey fniB Mo
2Aisepropyl amingedivbatryl angne, qiyh;ohémm;mperphnmyrhc&phoim,e

g %g{hﬁ%ﬁ]@ﬁlg&hggﬂﬁhef I%Hgﬁ{ CIil%e lﬂlglhcol dgt%fwt’?‘dlne quinoline and
d&qgm@ ineythenzadirics pm@tbylrlarﬁlm@mlm,2narmu@3}-’| @irflspxymethyl)-1,3-

@)Yéﬂaﬁbdhgl AdrabURAE sAltsN8nd SIG RN drfiBe acills bRt RY IR Bk Eple,
triethylamne, trijpr opyI am ne, quinuclidine, pyridine,

&Eﬁlﬂl&ﬁlﬁﬁn%\%dﬁ@él&& nol i ne, the benzat hi ne,

N- net hyl - D- gI ucam ne, 2- _arri no- 2- (hydr oxyrret hyl)-1, 3-
?ﬁnﬁgrsgg? Sglg %c&% A Ba %gg %E@E lﬁ_&rrns can of]n%lﬁlttesd ntot
dmdreatpecnit Wi, an@pprogrigtel base staaqdd aci d or base add| tion
salt fornms can be converted into the free forns by

treatnent with an appropriate base or acid.
The term pharmaceutically acceptable salt also comprises the quaternary ammonium

Hlﬁ free forms

salts (quaternary amines) which the compounds of formula (Ia) or (Ib) are able to form
by reaction between a basic nitrogen of a compound of formula (Ia) or (Ib) and an
appropriate quaternizing agent, such as, for example, an optionally substituted
Cialkylhalide, arylC, salkylhalide, C;salkylcarbonylhalide, arylcarbonylhalide,
HetC,salkylhalide or Hetcarbonylhalide, e.g. methyliodide or benzyliodide.

Preferably, Het represents a monocyclic heterocycle selected from furanyl or thienyl; or
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30 The term pharnmaceutically acceptable salt al so
conprises the quaternary amonium salts (quaternary

wa@eoosesRemhi ch t he conpounds of fornula (1a) opCtl/EPY007/063312

are able to form by reactionjhetween a basic nitrogen
of a conpound of formula (la) or (Ib) and an
appropriate quaternizing agent, such as, for exanple,
an optionally substituted 35 Cl. 6al kyl hal i de,

arityclic badeladybtialstidacd ﬁbnﬁl@én&&i{uﬁ@?ﬁ@ﬁ&dmﬁ@ﬂhieﬂ?k each monocyclic
a

b li,de, t G | i d ,
A DS BHary he o op Oy AR et By pivul e, cach
Buledttwcab indepdrdenthepl@senten shagoop yhile, dietlendesyt| Breferably,

S eSS e ARl SN R Pl ef? %E%e?tgf%}lps

fonaynalisebp et dr el bs or-sabiem sofl wﬂremyu hangspdonaiesn 6cyad
aidh e folnk s U &Y, Q81 ﬁtdf@éﬁe@ﬂfdn@fé@' Ay, daee aﬁlhﬁetﬁa@q

subs uents, |tuen
|Pﬁﬂlélﬁémﬁ?ﬁgf“§/n’§r@g%%t SATRIC A @ﬁ% DfOURLArigns Hegyde chloro,
drchmariydo, tﬂ?ﬂﬁfreaic&bitfy, ,acethfaetriglasas, aﬂfﬂtalsﬂlgﬁorm@ nIPref@ably, the
%%%I@[%Il‘lg {sqg dfh Fenoré 8 ¢ 06}(2 ! c:sanvﬁeé&tr%ﬁll%gd ]l.lSelgé/ 10ngexchange
tredifid. uor orret hanesul fonates, Cl. 6al kyl

nmet hanesul f onates, and CL. 6a| kyl p-tol uenesul fonates. A
% uat ernary am ne has a positively charged nitrogen.

ths teraE Y ate somMRprisge 8@&%3’&154@ wduntient asidgianfermgywhich the
&bt b@nds olflf&{’fﬁﬂ% {190, (lm)ralré hsie Ecgmt Qéﬁlell acet ahIs thereof.
ate, su ona re ra
il 5 Ao e S B Bt A G rng e TS can be

i ntroduced using ion exchange 10 resins. The term

b 'theaf"re\%&x‘?cﬁl%r of BfiSa cﬁod"l%am dé%:‘}?‘?’f’ ﬁ%&ldegdt;o tﬁ‘é’ﬁw('vf—:ﬂgfdﬁ is

alaheéetttky intgneqd t9§0mrllse als stmeclmnlt:adlﬁ penendd formgdngsife § he term
?Etﬁ?éé@ﬁbéﬁl@ﬁlﬂﬁls@tﬁ@n@ f@msMY iRl %%renﬁ)'e?d?@ 8t ﬁér@ﬁaﬁ&%eﬁh@s all the

Inthe framework of this application
@eﬁ%@e Rigreeiestaicdgmiovhige therﬁpamov%s Sidormmylh dkas e (Jb), and their

INlbﬁﬁélsﬁ %h&@a@@[’fﬁfallﬁ @c@biabfetst@rt@ achers eaphyidle€oaIy fanctional
stere

ally i iC .
B TRi e G dhtpetor dt Rk b3 kBt har bl e
tdesignpossifcbmpsetetselonstosrtheintix fune ofalipossibld siecodwpocatiss
%de?fcrﬁihﬁs (la) and (Ib), and their 20 N oxides,

armaceutically acceptable salts, solvates or
éh paitishlegisteataggnic warteisanal havgdhg Raen Sreenfigyatisns substituents on

Wa@eﬁﬁ c?élf&%wtlﬁﬁ )%ﬂfrét@dﬂ%@h&[s ﬂlﬁ‘;dhé%ﬂ'éte%ﬂer thh @zscbﬁffhr%a|
des i on_ of ounds denoéﬂ&lqge m xt re of

[589, %Pté)nst%?r% REQIIRFSSING ondg can | a\ierfm E ?entgegen) orZ
marshm@wnarstersd@emm@nit Said @otiele ondyTheateams bis, tRnsOR, S, E and Z

nlfli(ﬁura '%5?{?%1}%315%& u§nt s.on 25 bivalent cyclic

i caﬁls may have either the
@t@eoqhﬁnmqaam ssongawieffoguy eff tho nrom@Bamds ohGsmetcdapad Ingre

dBuRLEy RABHR 1G5 Be RAYEacBA wWhh{ME IEHRIDF tAL irfention.
Of special interest are those compounds of formula (Ia) or (Ib) which are

stereochemically pure.

Following CAS-nomenclature conventions, when two stereogenic centers of known
absolute configuration are present in a molecule, an R or S descriptor is assigned (based
on Cahn-Ingold-Prelog sequence rule) to the lowest-numbered chiral center, the

reference center. The configuration of the second stereogenic center is indicated using
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(zusamren) -stereochem stry at said double bond. The
terns cis, trans, R, S, Eand Z are well known to a

w@eososs2ski | | ed in the art. Stereochem cally iBOIEP2007/063312

forms of the conpounds of fotggla (1a) and (1b) are

30 obviously intended to be enbraced within the scope

of this invention. O special interest are those
conmpounds of fornula (la) or (Ib) which are
séleﬁe@@d@eﬂipteﬁl [RY ROUr&®.[R F@*] QVHCROR %&mme&ﬁw i€the reference

ty t 35
T TR e Sy SR P e P 5 Rof L2 P2 P
@BntSrSdJésmhkepd:lmaht}s B sixgmpld, (filasled estemimbered chiral center in the
%&uﬁ@% r%g k”gﬁraﬁgllq Hﬁ&‘ﬁl% sewna)ceﬁt%r {spg the stereo descrlptor would

owest - nu renc

'bﬁép@cefhﬁfd fg%uS-H%’T o &f “o h?élds é’>c @rﬁjusetieﬂ@d@émoe Oé élm leghgsgpriority
isOekt B@neon U Jégm%tr?co&%&lﬁeﬁ&ﬁ@n E@H@P@@@ﬁ{ @%{‘{ge 1avael~,t t ring
A

reI tive esc tors F
Flaety s §f& 3 g Qstﬁ? h% P%%“]é%?]fége H%?é%PLaP tam[u@ed by the

*rmlg swtemnmhemﬁﬁomheh@hm bhotlf}ﬁsubﬁ[f’&em loh 1tled dthyr a;mhmemc
[ealrbﬁp Iathm 1nft %%1%% lesgstern e atelxrr{PthQIle IL)JOQ L 10n fctHe Lestt %nmgﬁf substituent

e red I ral” cente
woltee tfacitesiten iSlanonfinaged i, ont s thteansesidndf themeen plane

'd% Bnmteﬁ%fstﬁeel][lﬁé) g@{feﬁ&? wgf)nf 3oud fihe o:ﬁfer ﬁeesﬂﬂeeﬁeﬁspl ne

are used position o
@ﬁ “ﬁﬂ@ﬁ@§ﬁb%mm&ﬁﬁﬁ%n substituent on the asymetric
carbon atomin the ring system having the | owest ring

SHE e BieRiecetaria RER o oicnBe. rmeiy Spint et
pobtdritatly éfce f itee agvogibed twifr leor thity 5@ Uh ptdferablytlesnhdnz) %, more
gatr%}gl{abgslgm%r{]i(? % 8 bﬁgregég?gtalbﬂl lteg% r% 89, Sfﬁf?tflef“r?refelrably less
dhenst ¥t angdrmost @rafwablbfée&s élfiaar eticef the @tdireli’ eomeﬁﬁ@mTrhas exchen a

"Bropohild bit fohﬁulg '@Ia§ BF(Iﬁﬁﬁ?oﬁhgt@n&f spEélﬁe@E@{E hi¥Y8eans that the
detern1ned by ring.system or , is on the

GPH@PW%1@éu%ﬁmﬁﬁgyﬁ@ﬁﬁfﬁﬁéﬁewoﬂﬁfern1ned by the ring
system When a specific stere0|soner|c formis

di ted, thi i 1 ..
1 B n oo TRE PR Pl S BPab Ry S g qrlly cggrain in
Smbgpitehe Qedd lgasi deuttldhbond? thed¢omponeds qandbes abE)cohﬁgHatlon at that
t [0)
83l M P GG DL€ PERESGANLY ol G PRI Y UL
e OBk 8d ZHenBenaiion aichedouhle bmh@sPrafmbiydhe compound of
Cf@trﬁﬁﬂér’ nd) @tf (b chsrli'éhﬁec{ hedinBéfoke! &)heire?nafﬂef hadwpaA&QRar configuration

| the. conmpound is
@Eﬁ@% eh %‘3?%91 (ﬁlﬂt&aﬂaﬁﬁx & 9%1 Pgt?ﬁé?n figygation)-
[@nigotdssf, formuld i(RWoofIb ) WhertMmaD id haidicahef foemplaynds oofa-3) also
f gﬁtwl lé&lsfa %I}e Ch%)r%fn Oe)nte;frg gt Con L n sourgzln hlillgé]guéoé%ltétent Q to the
@@ﬁb&g@nmmmnnThmwmhamowububhbabbhdpnﬁ$gyumanﬂhavabanzmnlS

%Bﬂﬁ @1% dt Qﬁ’aat %%rb%ﬂ %Ion? 81utlﬂ|e§ B, ﬁﬁxt& C}i@é‘gq $ @tb at carbon

con ur atl on at t
pﬁqgi eP‘@@rﬁbIY{ the ceny ggmula (Ia) or (Ib) as deﬁned herelnbefore or

hereinafter has a particular configuration at that carbon atom (substantially free of the
other configuration).

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
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25 fornmula (la) or (Ib) as defined hereinbefore or
hereinafter has a particular configuration at that

waloaobloes2bond (substantially free of the other PCI/EP2007/063312

configuration). Conpounds of formula (la) or (Ib)
wherein Qis a radical of formula (a-2) or (a-3) also
contain at |east one chiral center, i.e. the carbon
atom attachi ng substituent Qto the quinoline noiety.

ThBseoamin elan dsd Qaﬁmh?%é chhveend irgol eat doﬁfés@gtdgaﬁastereomeric
onf.j guration.atgt car bon at or
SRLhs B eSS B PR G 5 Rlap CRERR R SUE R are
Bubﬂequabllywppa;rhred cdonpaumde,dfy stloctind @ ffdctipnadreryskddjzagion and the
r#tﬂ)%gerb glre%b@&‘?gdochgreﬁBm l{}pa{lﬁélp a};ﬁ ﬁerEQ%veam@rﬁ{ bf:#:pglratlng the
con I'a

uration at st ant
@flarttweler@tfﬁens efgh¢ rejupaindp af citles forrﬁel cdmpodily i uaﬁo Ives liquid

%hﬁdh@artogr Hptusﬁlg(d Sira® Bdtiér By pRRY. B@ldﬁ)\(ﬁ’é her%bae%lwlytlhtﬁnem

f orm of res, I‘tICU|aI‘ racem c m.xtur

P PRI ﬁaﬁ?%‘ﬁdéjaqm Quisshonding Hﬂf%ﬁ?resﬂenawg%&meﬂc
fiotnhsool tﬂ@a@r@pﬂ@ﬁ@mmmgsmtettam prorideietaurtts readtien s@0sM C
%%ﬁoglpjencfl aﬁlﬁl \QO? E]%I éﬁﬁg}%eiﬁcgf C sct;Ter/eoE]gozr(I)ngl{%\%gs?{f’e dsa.lci %‘ozm]t)%und will
bosy b poredi g%@£@$teﬁeowﬂKMSofpamamﬁ@mnihﬁvnﬁﬁanbwoﬂ

it Dheuctlly é%gg;eggwm&eaﬁ SR dhrfhastergareric salt

forns are tly sepa Pate r exanpl e, by
selective or fractional crystallization and the

e R4 UtOHBH & fo§ of ﬂﬁ%ﬁ{p@dndsrtﬁ'f feifnf a1 o@dIK)adré moAfit to comprise
a%ternat|ve ner o& sepﬂg % the antioneri ¢

RPFSOBPOYH o GRTRHEHn bk RLPP EFapp A RemErgg into o
Ikmo@ruqs(kletaqmail tautdmaisat)o Jraapimyeriesomgs @ thétorapounds of formula

?fa?tahc? ﬂagﬁr (ﬁhﬁt%ﬁﬁ cg éjoip ﬁg ?re%grﬁr ﬁ\pe%hgﬁnal%E}£ e}{%édstg%% hl%raced by

eri ve om the correspon
shearabit petiscavényionsoneric  fornms of the appropriate
starting materials, provided that the reaction occurs

stereospe ifically. Preferably if a ecific
JiheP\erid frspsiod thrarirscaficomapguyd &mmgt%qmpr@e thgecompounds of

SMrﬂﬁLhe ga)z@otlmywlsdreh @05 PESIvEit teiBiattsogeh apyn@Pat akidoRd to the

ods will advantageously enpl oy
éﬂéﬁﬁ?ﬂﬁé’ {Cally pure starting materials. The
tautoneric forns of the conpounds of fornmula (la) or

(T'h'B)coﬂlﬁoS ﬁ%@&%ﬁxﬁl&ﬁ%{dﬁ%& Ih%pﬁeieco(hggﬂ%qﬁe 9c§rrefs?§r[8gﬁ£

roup Is conve
(Nw@de forns Rléwmg @ﬁd@%mrQC@ﬁms ft)fac‘uqn@gmng grijivalent nitrogen into

T@W SXBE K&in, OS‘ar@Nocle&aﬁﬁnQ@Jm@H RS RherhBy BYL@ricd 8dt BNGacting
or of inte he present I nventi.on are
ﬁ[algg nfa(gerhai é% (Ib§ Wéthmppro(gpa‘iemr%amc or inorganic

ipﬁktﬁditiei approphietehharghute pémnxms ecﬁmpﬂg@ &rresaﬂplepbmogamq&romde,

e Lo L OuE | se the compounds

ey BN i RBRl S Pk LhesRRBG S Fodflap s, R

peumedeangpromiiadé peinicctdyedes supycminipetie Newxy deids Juvd as, for

%Egﬁqgl nﬁje?lzgﬁecfl Qm& La g O?F\glo(s'up%u d bQ&eﬁ%thor Etecg;okoamd
orrespon N- Ox|

orns OWI n art - kKnown
ro3d re'genfzetre% pePKeiggeid, perpxellenpicrictdsogygrporeogestic acid,

alkylhydroperoxides, e.g. t.butyl hydro-peroxide. Suitable solvents are, for example,
water, lower alcohols, e.g. ethanol and the like, hydrocarbons, ¢.g. toluene, ketones,
¢.g. 2-butanone, halogenated hydrocarbons, ¢.g. dichloromethane, and mixtures of such
solvents.

In the framework of this application, a compound according to the invention is
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25 its N-oxide form Said N oxidation reaction may
generally be carried out by reacting the starting

wodosnsszbe of forrmula (la) or (Ib) with an apprp@I/EPR1087/063312

organi c or inorganic peroxidF} Appropriate inorganic
per oxi des conprise, for exanple, hydrogen peroxide,

al kali netal or earth al kaline netal peroxides, e.g.
sodi um per oxi de, potassi um peroxide; appropriate

Qﬂil@b@é’ﬂt@ @t@ﬁ@@d tde:sm@sﬁye @lDfﬁpfolp&ﬁcomﬂﬁﬁB)ty)nﬁlﬁg s clfeutibal @%cments. In
Ol C, acCl or

30 b
e T BB BT A A rraRE! SRk, A Pagigiar Wheh mentioncd in
3elatvotochemzened acdvogeg ox mirnukdia,or pbl),moqurﬂsamﬂ isotopes and

%‘dt&{ﬁc mb tgre Bﬁﬁgg(gl@ﬁl%ﬁﬂ &t%‘f 'ngtg ?I%Xﬁmsgg#; ﬁ{h%ﬁ&qu/ﬁ)roduced

r 0- per Oxi
feﬁ ere*walhmtbra alyadance qrdmer lsatO@mBy snrighed forgp. hEnpArtigar, when

thlg}grol KB mEM BhO& af RANGers@od to fPris Mg, 2FK éH%asmm@es%ereof
but anone, hal. o gnat ed h{ﬂO@ car bons,,

d’fhc?HICSIEbBPré% Hgpgon tpeterfon &35Csoi3veﬁta§d njixtures
ttheedfr, awhmlkrogén s mantiapgl, itdatihdmstoed wasfeotndN, '*N, "N and

SESREEL 965 AR MOLEDN RO bR CORRLORE Ry 5. L. 0
aT(D ' Q eho piixtucss tirert; iand svhefi ﬂluoms mmmmai itgh gndarstgod Ionfefer to

lq‘Frm s&%eﬁeﬂfs application, a chemcal elenent,
|n ‘particular when nentioned in relation to a

OPRAAHdACERTR g"i& tHeOn{ iU tRerétb D 1nﬁéreﬁt|1}béom1§1%’§’ I c%%ﬁ)ound
all isotopes.an oto(ﬁrlc m Xt ures

SV UL G ApQTF éﬁolt%P%B oS e eéimﬁnﬁélpﬁ @%muyesg}ﬁ % Hifluding a
eadlhae:ltwwcbﬂnpaatdu b camdnddm abeltsd dompinnd,Soticegih ©at bymore non-

rac'{l?actlﬁg 8Iomsrﬂas llsaeetp %gfag? o;aor% V¥h§f (}10%0‘%1% &Fot%ﬁs ?ﬁ the ‘Egrrn
fradialatesled hempadnd!' is mhen aoacbwpoursl aveerdingrte dorniula (Is) or (Ib), a
;ﬁﬁgﬂ&%&%\l\}; %cée?{a%[e Lf thé;eof]&gnl”\sgx é%&nﬁfﬂgregf éjgcﬁ%te

roenls msnlone I S under st ood
ttereals whichgontas ag b&ﬁt oS KRCHPRS VARt r%§ ef‘ﬁ@?’@o@ compgywd can be

Qagjoéﬂ@dﬂl\édgﬁ ﬁfgﬂﬁbh@ﬂ agnhsgghmserﬁmegt ﬁﬂfb@@’tﬁte%dtf@lﬁe%r Pbgra\ﬂle\ihﬁqlgand-
and m xtur reo e

Hiine Rhnidtesbrent redt Bty My LT BR PG oF te ‘Bl SofgR the

h8Fm afichaitextbbeasplidedr elfdr.imAgibgntho wndt emtmodynged posithen

[ [ e i.nher.ent onprl §e C

O T U S RN A

ricselernies prodeeesioind hiame hallivgs ef 20; 400.Jeandi Weminwtep aesneitively.

i@ tﬁ@hallﬁﬁvésa(q‘ tRest 2RBbdcEide ?s%ff%%‘ QI@’SOVQJH&E el’[ ) o‘ﬁgﬁfe%lble to use

nore non_ 15 radi.oactive ataons been rep ace
srem pigingtiigtionscrhigh h@@m@@lera‘@g opﬁge i thsir productlon thus hrnltlng

‘thadisel abelmadwidnpeeadr thae arafe, “ay, Yonpaund]l. The handhng of

dj to.f a.(la r (1b),. a har maceut i cal
et Qi R ke R R PR TRRE R blofecute
arskiovat © th¢ slell@bfersomhi ch cont ai ns at | east one
radi oactive atom For exanple, a conpound can be
Ifapeiticelr, wha tadiestiverasemas sakotd! fgembe enitp of hydrogen, carbon,
A RACLINE dx§§é@£ﬁ%alfg‘%ﬁ pRGLAbly 9B FaddBadPivB dtois selected from

t echni ques rane receptor asSay), the 3Hatom or
tthF‘egrﬂ?QBPflé&‘g%qnsc%rh%n ang RPEN- choi ce to be repl aced.

t.he nost connon ositro
In partlrg?l%r tl?e radioactive 1sotope 18 selegte(llI % ¢ group of °H, ''C, "°F, "1, 171,
1251 Bl By, "Br, ""Br and **Br. Preferably, the radioactive isotope is selected from

the group of °H, ''C and '°F.
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emtting (PET) radioactive isotopes are 11C, 18F, 150
and 13N, all of which are accelerator produced and

whanos/obs2bd -1 i ves of 20, 100, 2 and 10 mi nutes PCT/EP2007/063312

respectively. Since the half;jives of these

radi oactive isotopes are so short it is only feasible
to use 25 themat institutions which have an

accel erator on site for their production, thus

ITh Eﬁlets ﬂlr:engegwdrla off thésjl. ;SI;I?)hca_ﬁgjtﬁl g atst 1s\4uhﬁlaihght gs&dnafedtsb@wed

an e an l
P foshenr Thfoal BOORe M | & tapdbiiefRont 1 Sarli sy
ihyd@cpbpatidral haviag frohet to @ carboreatkmewor tsa ¢yr¢hc sitiitatodd
Fﬂgpﬁ)ggrbaﬁ ?ad?@aﬁ hh\‘f‘l{f% fro u H)e6 E&ﬁ‘gbr&) QtSHs‘éﬁaé%& ) h§t6a1ght or branched

ecte rom -t ydr ogen
rpfuradesbhydreqaryasrrad @&l;lg@mgaffmn hdp Bgerpon FatOémSe,r\alaﬂr@n cpglecarbon

fa@sth OALHd ¥ 1oammmuﬁleéde&&@@lyafnbomdr& Qlé;ﬂoﬁ’%or 0XO0.

ar bon al oge icu )
5’%%#@3&41% 13 %é&r?&@g qr?ﬁ ﬁ%cﬂfaé ﬁ%ﬁfﬁ@ﬁ@ gp &%Caiba‘é% from 1
%@6 cabbon afo2dl;, ori3 El:ychcilsﬁﬁlia?eecV Eyyd}&a?t?oﬂradiial Hayvirgr fror33, to 6
and, Br.. Pref.erahl radl

ﬁbgl(‘:l tate%n% o Irlﬁrelfl eac %af(r)‘tl)'lon ) ?msﬁé_lin aCt 10n dl'y%ﬁés?f%%gc‘i \\XBh hydroxyl
2@@85@5382@6 PCT/ EP2007/ 063312 - 14 I n the framework of
tﬂ?éf%raﬁgpglk‘gzﬁﬁ é%ihyla%d&%ﬂ orle cl@hfa&ﬁﬁétﬂ i ng)tr E{e?é?%l?%ethyl or ethyl.

saturate rocar |ca havi

e%?’é‘@ﬁ*ie%ltnéﬁﬁl odigpent gf %ikwe o} @eﬁmﬂen%w&sé crjRhesuaPpBereinafter is

r@@alﬁf;\l wmtau ké}?esgﬁt@@sgaigﬂt &b&aﬁ&@g s&hﬁtﬁﬁi hiy d@dcaﬂﬁm&adlcal having
a rate rocar pon .r adi C Vln

) R e R e o 6ol PSR < B PRKG PdeBy Shyl

gahtyt, diceyl any dircoldlar. b prafadidcabgtoay iofi @ falloyhid Ct_all6/1 which

s rE’soeﬂts"”a]t s‘?ﬁ?%hbsi“’ﬁ'&[@ e s‘iﬁfﬁe&@ﬂ?&ﬁboﬁt r%&“c&ﬂ{bvﬁl% from 1 to 4

@arb@alamswuyh o% fagxmamplpmedteylagshyl, atdpyl 2rrgethyls¢thﬂ| aghtthe like.
or branched saturated hydrocarbon radi cal having from
to 6 carbon atons or |saccllcsturate

H9 dheosupeprerkoadie éppl}?a\%i’lhgz FASBIS potTBEnE el Bapehad Girdrocarbon
e £ ihaviaa ElonC 2 kDO Bardbe anoa@rtob@nﬁ@g h aoa1é Yorsdash iab biheslyl,

R N A IS e L
rhgtiiwhrbon ratiday havin@froimn mr(esa:rbmgatems cdntamntg aafrlpdyd lkgdd. such as
Bl pHRVRDL bhORS HAEAAISIRRShATR, 8. CELGIRAILPT d e

saiuated éai wmcradls@imam@.fm S Gicheyon proom imdripegerc o cyclo-

Ny @loBE 1, SY68p@sy I eYclsnayppl e nethyl, ethyl,
%’?“ﬂé& YRy Syl hexyl and the |ike.
A preferred subgr oup of C _6al kyl is G _4al kyl which

ne pheefsandévora o tigugphicatdsn, halaric hleﬁbsﬁaietlf @leetd from the group of
I?Klgaoo ésfo?og E)rorengg e {Odﬁé%llili] ﬂ%loaﬁ(%]n 2 s%rallgﬁt ?/rcbranc%ed %atlt&m%ed
dydechnpbn etdagal ha‘nnlg fiom 1 tok@ carbd)matbtn@ of rapeworekiratd hjrdrecarbon

51‘9(5.1:&1 %@@1@% Mrofr? 3806 KEBYH alofnstr Sidyali O urRled RS ARS8 radical

rocar
havmg from 3 to 6 carbon atoms attached to a straight or branched saturated

hydrocarbon radical having from 1 to 6 carbon atoms; wherein one or more carbon
atoms are substituted with one or more halo atoms. Preferably, halo is bromo, fluoro or
chloro; in particular chloro or bromo. Preferably, haloalkyl is polyhaloC;.salkyl which
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
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20 radical having from2 to 6 carbon atons containing
a doubl e bond such as ethenyl, propenyl, butenyl,

w@eosesseh¢ hexenyl and the |ike; Cz_6al kynyl iBCHEP2007/063312

strai ght or branched hydrocajdon radical having from
2 to 6 carbon atons containing a triple bond such as
et hynyl, propynyl, butynyl, pentynyl, hexynyl and the
l'ike; C3.60yc|oa|ky| is a cyclic sat ur at ed
Wﬂﬁ@thardaﬁﬁltbadifchalloalh@w’)mlﬁfaml%alkgal, theganbobe tht @afbc or

?¢gr . generic to cyclo 25 propyl, cyclobutyl,
'8 entyl cycl ohexyl In the franemork of this

application, halo is a substituent selected fromthe

?gﬁgs'? 1ﬂ£restf4ﬁ%%%dg§§lr‘% gﬂgtg EH;;\ ?Eﬁr%naﬁﬂﬁgnd OE(#%P% g@a(grc(ﬁ;)%erem

radlébﬁpﬁéwﬁﬁgf$M@/ forgul carbon atons or a cyclic

sat urak®ed hydrocarhon 30 radﬁcal havi ng fron13 R% 6 .
car bo ﬁg or @k%yclwc saturated hyq¢6taraon al N:RS
haV| om ®Hplp BR°car bon a 0 attaghe®°to a s |gh£mhh R
or anc d saturated hydrocaebon radi cal haV|ng r.Om

1 to 6 carbon atons; wherein one or nore carbon %ﬁbns

are sub¥fituted with one or ffo¥e hal o atons.

Prefgﬁggiyuﬁﬁahgwlﬁ)pooggr4fluoro or chloro; in
particul ar chlorg or Prefeﬁably hal oal kyl is

pol yfAal oG slaﬁwte%w&w?&%zqf% ket mono- or
pol yRal osubsis hydiogeh, Cyarfoa Fdeyrly], chrioxgd amlpl dkylres bwkenyl,

th |
G 11 uor ot rA sy HAPSIF G o R8RS o elylihipatiot,
and the |i keC%OBas@nmm eanoan diakky hammoaewmmopkkyl, mono or
attached to g %31?1 Zjﬁ)&lm&ﬂkﬁ a@;ﬁ!:&%émﬂ&rﬁﬁheaﬂé@ 2RHRYRBB8RPG mono

PCT/ EP2007/ 06 definjtion of
hal oal kyl orosi Qﬁ@@ocerépk bawf oy, srilpabanyln R Raialkyl,

or differ erttl(arﬂ)aﬂltﬂsatrrl mSmr‘em; RIYR ‘endopdoyest Heel at es

t d,of f | | b
ropr Boents. 4 Patteesh "o tpor fldriens, ek rgeilon

4 (CH2g N*|dS/loryalky@hz glkiRbioomohe or diCHky]) RS pyﬁolﬁamo ora
R3a (a-1) (a-2) (a-3) pJ4s i nteger equal to 1, 2,

3 or 4, qis an integer €q éanﬁo zero, 1, 2, 3 or 4 ;

Ri is hydrogen, cyan for gar boxyl , halo Kﬁl

C2- 6al keny! ,radigalcd femmulynyl |, “hal waargpY, isHyid &(»S; or N-alkyl ;
al kyRéxy, allwiktyhlagdam 1kxMJm SRLK Yyl alky@%jshlgj{ aifyl Het Het-

am no, nono or di(al kyl)am no, am noal kyl,

dl(alkyl)an1noalkyl al kyl car bonyl am noa (AN
amm nocar bonyljyIMACO-alkyl, Het-alkyl-O-alkyl or phenyl,
R* is hydrogen, cyano, alkyl, arylalkyl, aryl-O-alkyl, aryl-alkyl-O-alkyl,

aryl, Het, Het-alkyl, Het-O-alkyl, or Het-alkyl-O-alkyl;

R*and R® each independently is hydrogen; alkyl; alkyloxyalkyl; arylalkyl;
Het-alkyl; mono- or dialkylaminoalkyl; Het; aryl; or -C(=NH)-NH;
or

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, 2,5-diazabicyclo[2.2.1]heptyl, pyrrolinyl,
pyrrolyl, imidazolidinyl, pyrazolidinyl, 2-imidazolinyl, 2-pyrazolinyl,
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or di (al kyl)am nocarbonyl, aryl al kyl, aryl carbonyl,
R5aR4aNal kyl, di(aryl)al kyl, aryl, RsaR4aN-,

whRs@BdeddedC(=0) -, or Het; 15 R2 is hydrogen, alkgt/ar3007/063312

aryl, aryloxy, hydroxy, mercapio, alkyloxyalkyl oxy,

al kyl thi o, nono or di(al kyl)amno, pyrrolidino or a Y
radical of fornmula wherein Yis CH2, 0, S, NH or

N-al kyl ; R3 is alkyl, arylalkyl, aryl-0-alkyl,

aryl Oal Ikil Qnﬁdia&)blyl @ﬁéﬂolylﬂﬁhzolﬁ?by@dlnﬁﬂ byﬁdazmyl pyrimidinyl,
Het - 0- al kY1,

hydr ogen, Cwaﬁ%zmy IaRé Frlazg]ryyl %Fkkgﬂdl‘:%g?é}%/onﬁﬂ%lswgﬁ%teds with 1, 2, 3
aryl - al kyI Oorafl slujvl;t;ltuerm,)phqh Hbstitublgtinddpkydently selected from alkyl

L A o A S .

aryl al kyl ; m@ma-axr lleylgraime. albyltku@,aaﬂfoghhm éa@}rxl,/pyrldyl

Het; aryl; M-DpiNH iny IQf%ﬁ%lﬁ‘ﬂnﬁB gtibmmlll Qa8 R@Ed with
with the nltro @g’ atomto whi ch they "are attached form

a radical Ed from the group consisting of
pyr r & a:hdera tqgeper wtthnis nitrpp@eatemi to evhicithpi adeiattached form a

fr hlt 2'2 gm)(rjlpﬂorlgldlcf?l se%b%dgrogy &e?glrrsm ndgllstmg é% libyrrohdlno piperidino,
hexahydr o- | *‘Plﬁzf@@n‘mym?fphﬁmoa Hybpwmilndfliiiaizle@dmwmdo I-1-yl,
hexahydr o- 1, tﬂlage)(lﬁﬁfﬁ' ﬁyi 2 3]6 '?etl%h}%iéég}rr dgl hex?hgdfo lH-az:?_pmyl

t et rahydr oi soqui nol i i'cyc
] heptyl, py rheesrllilsﬁiw-lH- bflrdi%ﬂepllnyl, igFadadeor| arqafwepmyl, 1,2,3,4-
pyrazol i di nytktraldd Zin D, pAT@HYR ZEHOM' HmWQohdlnyl

2008/ 068266 PCT/ 5P20 /063%1%ﬁ9}’1 %6 I m n&?%/ldazolyl pyrazolyl,

pyrazol yl, tBF&20Ap. 254 PYFZ0 A%
pyri m di nyl trlamylapynn@&hylapﬂldalzmaz ipgyimidiaglc pymaidiycald triazinyl,

optionally S Qﬁ\‘Hdﬁ] %%’Ma[lg &l%stlgut%jgvvltﬁéé n’ﬂ ord bstltuelgs each

substituent s - eac P8¢t
from al kyl , Suhﬁlt@mtmdepelaiewy seedderhiyrbm dﬂmldlaloalkyl halo,

aryl al kyl, ha)l’?l'é ¥ éllo&ylé:ﬂ% oxRHi1Ro, réoﬂmﬂpdla%lamlno alkylthio,
di al kyl am no, tyhl 0; (%{I t hi oal k(}/l ary

pyridyl, pyarHFXﬁ arié]i E@rrl iokppriggdi rroI | di nyl
opti @hal |y agbgﬂll drqq@d with arylal kyI R4a and Rya

t oget her W|tht g tomt |chthey are
att abhed forif'd rog%{]dl 3]% e@@ﬁg]@'ll%ﬁf’ bom t he gr oup
consRét | ng af hpgmopal ordilkyd; pi peri di no, 10 pi perazino,

nor phel i no, nnrphollno
2, 3- gihydrglgo%%éb , thiazolidin-3-yl,

1,2, B end B rtaﬁf‘iihﬁfcfﬂw iwdlcﬂa@ﬁy@lﬂdﬁﬂ azepi nyl ,

hexawldr o- | Hsh}@hﬂ) gﬁ@zaqpﬁnyl

hexah%,(ilr o-1, 1s a )églzo(ce&:lg )s/elected E‘om p%enyl 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;

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, alkylthio, haloalkyloxy, carboxyl,
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t etrahydroi soqui nolin-2-yl, pyrrolinyl, pyrrolyl,
i m dazolidinyl, pyrazolidinyl, 2-imdazolinyl,

wa@z2ggoeszed i nyl , imdazolyl, pyrazolyl, 15 tri aeoi/gP2007/063312

pyridinyl, pyridazinyl, pyrimnminyl, pyrazinyl and
triazinyl, each radical optionally substituted with

1, 2, 3 or 4 substituents, each substituent

i ndependent |y sel ect ed from al kyl, hal oal kyl, hal o,

aryl al kyl, @)X}M:arb@hbib{ hﬁmmcaﬁﬁhﬂpmofmﬂﬁnyl@Het or mono- or

di al kyl am no .t hi | Kyl t hi oal kyI aryl,
pyridyl or ?1? é % bﬁRG is aryl' or Het; R7 is

hydr élgen, h als ) mtaiokycth,c heteydeyole selected fiRBn Nsphepdxypgemidoryl,

al kyl; RO n f

radi cal Cl—lipéﬁg R&nﬁ @550@ %@%l&@%ﬁfgﬁ%@ ﬁ{ EA))’ 1 htﬁlen; oxazolyl,
is a horrocyclﬁ@(aé@ll}’bélﬂlé@lﬂs @mhpm 1 pyridapthyyimidinyl, pyrazinyl or
acenapht hyl @ridatig§r ahmfczaﬁpmw& yel€atdtddekdif quinolinyl,

optionally substl ut ed substi t uents,
ehch_subst | ! gaply gﬁ%a@ TdsPdopetivh poR oxaoly,

hydr oxy, halmanz@thﬁla@lyl Ibbﬁzrlmthlamlﬂlobemﬁﬁanﬂl benzothienyl,

di al kyl am n al .k aI Kk

hal oal kyl ox;z, 3% rdbepzo[li@i 10100 lcdal{r ozt:l gﬁﬁ)xolyl each

ani nocar bonyhonqnyclp.hmd b1,yychg ﬂletq:mwcledqemg optionally substituted with
i al Kyt am nog ardarnharin iy acll S8 GTRRAGR1HY 89S from
from phenyl, nap acena

t et r ahydr ondit ﬁlyﬂroxéa%wl%iaﬁﬁ logyt i onal I'y substi tuted

with 1, 2 or 3 substituents, each substituent being

| ndege(? Hﬁ? %}{1 sl e }rggntgélgtpm%m%g?ﬁrﬁﬁu% |)6|12 rrnu(l)a (Ig)yor?ﬂo) wherein
I@fe@edskmkaradl&ybtﬁﬁymw kyl t hi o, hal oal ky I oxy,
caboxyl, WO 2008/ 068266 RCT/ EP2007/ 063312 - K7

al Lloxycar bonyr?, aji nocaf bonyl, nor pRbl i nyl

quaﬁwl am nocaf]} d;lgs}/Nhﬁs a o
het e ecycl e qsel ected from qohenoxﬂpl peri di nyl,
pi peridinyl, pyrrolyl, pyrazolyl, imdazolyl, fu Ayl ,
t hi gnyl , oxazol yl, 5 isoxagplyl, thiazolyl, (a3
|soth|azolyl ridin |nyI pyrazi nyl or
Byri dazi nyIls albﬁ‘){%eb?%ifq: fo ﬁ)éhgtoér ocycl e selected from
qui nol i nyl js angiutegexajuahtyl zerd, N0 ybr, 4 penzi m dazol yl,
nzoxazol nzi soxaz enzo I

Egn2| sot hi éSh (ngenbe%ano f%n%ﬁylcarl% @?}1 fla??f ?f(y L g,zéalke‘nyl’
- di hydr obe rfzz@alkynylAl}altaE 1ol kyys Ihydroxlye z@ll{yld_lzqfe, Cjsalkylthio,
di oxol yl ; @%Qkylthiocl_6all<yl, -C=N-OR'', amino, mono or di(C_salkyl)amino,

aminoC, ealkyl, mono or di(C, salkyl)aminoC; salkyl,

CisalkylcarbonylaminoC; salkyl, aminocarbonyl, mono or
di(C_salkyl)aminocarbonyl, arylC; salkyl, arylcarbonyl, R**R*NC;_
salkyl, di(aryl)Cyalkyl, aryl, R*R*N-, R*R*™N-C(=0)-, or Het;
R’ is hydrogen, C;salkyloxy, aryl, aryloxy, hydroxy, mercapto,
CisalkyloxyCi salkyloxy, C;salkylthio, mono or di(C,; salkyl)amino,
?\Nﬁ
Y
pyrrolidino or a radical of formula K/ wherein Y is CH,, O, S,
NH or N—C1_6alkyl N
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10 nmonocyclic and bicyclic heterocycle being
optionally substituted with 1, 2 or 3 substituents,

weamis/062bst | t uent | ndependently sel ected from PeTEEP2007/063312

hydroxy, al kyl or alkyloxy. Ajgecond interesting
enbodi nent relates to a conmpound of fornula (la) or
(I'b) wherein 15 Qrepresents a radical of fornula R6
R R6 R4 4i R4 Nor \ (CHR)g RS ~/ (CH)g NNR5 or

R’ (CH2) ghLC; Ryl R3yIR3 4387, ax(yaoml &aacﬁ) ar{la€ 3Jal Ky 140 Cagulkyl,

I nt eger equal 19 r |nte er equal
to zero, 1, l%l)lylii %ﬁq@sﬁh@ ’, fornyl,
car boxyl , haI o C _6al kyI 2 6 en I

C2. 6al kyny hal od _6al kyI hya y, gw‘ oxy,

G _6al kyl t H-CrogiyBatGayrte o0
@it no, NDNQs By dré’%e(noc |Kyéa)l®lln Cl 6:@113911”%;1 06@| A@M&yl
nono or
Cl. 6al k Icgf‘éo(g F@l? éL‘FW&Eﬁtb% t1eafigho
or I di (é ﬁlﬁit@% aalkﬁomﬂhe@hydalkyﬁi)fdigaﬂ%| ki’ﬁy o
4 on
AR, ?\?_6 Bﬁ%ﬁ%ﬁ%ﬁé éﬁ;&?gg d 6%55%’?‘@’ E@glﬁyﬁg éénlzyll
hyd , @rylead ey l; naeng-ox ¢1C 1 hyldy oCsalky
er capt o b%%ibxpéty;@um&ygx @%@hkgﬁhlo
nmgno or, di (C| 6al k ol i di no or
|Rad1|’ﬂ€§l of 19gsThes Math{he pisiogeryatog feprzhlcl@t epare yfackgd form a
|N:¢, CICl 6 glalk)lé |radlcél\&13&@@ :ﬁ@:ﬁlﬁtﬁé Grdie E/oﬁﬁé’tﬂ%%%%@r%hamo BiferBno,
L B gl -5 il - i dggpiomorphotingl.
Het - C1. 6al ky¢ttidityds 2, G}dﬁmdﬁmbdqydiql-l—yl @hiazolidin-3-yl, 1,2,3,6-
Het - C1. 6al
=15 R S R e
aryl - _c1. 6aIdR@ZIBP1@1(;1I!e>63§Mi13®I-1 4-&Piweplla/rl,yll 2 éﬁytletralﬁl@lfolsoqumohn-}

Het - C1. 6al lesd{d%b 263l kyityl linyl lyl, imidazolidinyl
Het - C1. 6al ? |- l%&;[ éléﬁ ydﬁgro myl, pyrroy imidazolidinyl,

i ndependen tplyg;lng lﬁifld ?t}@é(klzo ylﬁ%pwgohny(l: imidazolyl, pyrazolyl,
Cl. 6al kyl oxy&dol@abyeidinyl, pyridazinyl, pyrimidinyl, pyrazinyl and triazinyl,

cach radical optionally substituted with 1, 2, 3 or 4 substituents, each
substituent independently selected from alkyl, haloC,salkyl,
Cialkylcarbonyl, halo, arylC,salkyl, hydroxy, C;salkyloxy, amino,
mono- or diC; salkylamino, aminoC, salkyl, mono- or

diCy salkylaminoC,salkyl, C;salkylthio, C;salkylthioC,salkyl, aryl,
pyridyl, pyrimidinyl, piperidinyl optionally substituted with C;_¢alkyl or
pyrrolidinyl optionally substituted with arylC, calkyl;

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

substituent independently selected from C,;galkyl, haloC, salkyl, halo,
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aryl d _6al kyl ; Het-Cl. 6al kyl; nmono- or diCl
6al kyl am nod _6al kyl; bicyclo[2.2.1] heptyl; Het;

w@eoos/ 068266 - C(=NH) - NH2; or 10 R4 and R5 toget hepCTEP1907/063312

the nitrogen atomto which they are attached forma

radi cal selected fromthe group consisting of

pyrrolidino, piperidino, piperazino, norpholino,

4-t hi onor pholino, 1, 1 -dioxide-thionorpholinyl,

aﬁ eti d: nél ,ar%CSsdﬂliﬁMWd@é@mgmkyI&x% |am1no,_rnon|o- or diC;_alkylamino,
thi azol i di ro ri.
hexahydr o- | l%g%lillﬂy‘ﬁl 6aH<é’>lzg}?$’gPagp 1%%1 dr pyrimidinyl;
diazepl nyl is drght ahyldt,o0- 1, 4- oxazepi nyI

72,3,4-te [
%{,5 di azabltl% Q%% gﬁ%u% %h&)ﬁ %%yrro inyl, pyrrolyl,
iFri dazol | dilsnlw TOgGEWé:zofFH(ﬂb nyl, 2-imdazolinyl,
°pyrazol i Rydxo; bfn dazol yl, pyr azol yl, triazolyl,

iRyl , r|d di pyrazi nyl and

ﬁ%aa |Rnyl tg@ Eé‘f&%?ﬁi’nﬁ “substituted with
R'"2, 3 or 1s4h}&ih:kﬁgﬁlldrldﬁlailsyl each 20 substituent
IégﬁggFESFQ s %hgr%%)c%%L quelefc egrﬂr al k){%ﬂgl,hal Rt%{ g?elnﬁéflthyl or
Cl. 6al kyl ngtrahadnon@phthy“mmh b@mgdxp(mneala'l mwtamed@wthl 2or3

1. Gl ki 1y g PRIy SRREARAAR S0 o

pyri mi di nylhydigiidial @.%{940 BP9, SR, _\}?ﬂogleb@lt q){lfiuﬁ lginine,
Cl. 6al kyl ar, ;alR9I, ngaﬂl@éﬂ yibpYdna Pk aaledwak ?ﬁ&ﬂy‘l Wa® | salkyl,

KRR S L LA a@lﬁg@ygﬁga%%ﬁ%gﬁ sl ony

r adi cal selaenmc&ndr‘tfonplmrtdnphogmwm roomsios ditgalddylaminocarbonyl;
rolidin i

PA ot PR O A PO o

thi azol i di tetghygironaphphyd, @Ch@@mmdﬁmﬁwﬁ stituted with 1,2 or 3

hexahydr o- |sﬁbs‘?‘1¥@e‘ﬁ'tsn ¥ioh s?iQstRﬁ‘é%ﬁ Bé{ﬂg Gideberddefte Hsd2aal ¥
hexahydro-1 3,4

oxaz
tetrahydr o.hgér@ef i? r?y@nvy lmtropmrtﬂ » PP ofdity gallgylamino,
i m dazol i dl(méhlk L, BMb@ZQﬂk}dl@Néalkyl’oxly[TCdétﬁquﬂhﬁt)ﬂhalocl salkyloxy,

2- | |, .t |
oyriaimyl ”%5'99%1"}2 R bR Ronocibphyt Romhaliay. Het o
triazi nyl , momaebr difdsdkylamptoicarbahyly substituted with
.naépeﬁdgm“@%“?@cﬁlyﬁ@% iy ER5AedtPy BHRPAEN pineridiny
hal o, WD 208t wﬁmrrpty’r/mdm %Q@pty fugapyl, ‘hlenyl oxazolyl,

aryl d _6al Kédxazdlyldﬂﬁa% Q!}otﬁﬁ%])jz PX¥didinITpPRmidTBNOpyr@Finyl or
di d _6al kyl ani no,

Cl. 6al kyl t RHes21Bd) %ﬂ bl%ﬁ%lhet%%YPWFbBﬁed BT arine il
R6 is aryl suboxidéty], ikloliyls berysinagesiyl, fbah@,xa@lylﬁaéﬂzysbxazolyl,

aryl or HeT‘bénzo%hlaRzSo13'11 ber}élsoﬁt(%azolyqrbenzof6 ranyY benzothlenyl
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.

A third interesting embodiment relates to a compound of formula (Ia) or (Ib) wherein
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RO is oxo; or R8 and RO together formthe radical
-CH=CH N=; R' is hydrogen or Cl.6alkyl; aryl is a

whormsoyebe sel ected from phenyl, naphthyl, acepepirivgt/oc33i2

or 10 tetrahydronapht hyl, eackybeing optionally

substituted with 1, 2 or 3 substituents, each

substituent being i ndependently selected from

hydr oxy, halo, cyano, nitro, am no, nono- or
fdpré3antk ¥ ratitarof forfablHal kyl , C2_6al kenyl optionally

su stltut ed wth phenyl, %aal od _6al kyl, Cl.6gkkyl oxy,

IoCI 6al kyl QR&/ car box Cl. 6al k)URexycarb nyl N/R4
W N~ m)rp hol u‘&j?\[ﬁ\r(gﬁ \Qgs /"L, | (CH2)q
roal kyl am nocar bonyl ;' laryl s a honocycl

sel ected from phenyl , naphtRh acenapht hyl or ‘R
t et @ahydr onapht hyl , each {gezl)ng optional |y sub&t3)t uted
with 1, 2 or 3. substl ue ph substi tuent being
|pndependent1§§/nl§léqg8f:?% g Rydr oxy, hal o, cyano,

i tro, am Mogn iMGOE eqmaltdlzefo éal, kydnemj no, 20 C, 6al kyl,

| ol _6al 6 k
El o0 ~ea Ey+ydr§:élen A g bf%%%%yl g%rbg I 13{415 e Qal L Gpelkenyl
am no car b@ayﬁlk}’mﬂrlpﬂimakv@ﬂ 6a1kb‘lbthydIrOXYn6n@lkydﬂXYd Cgdalkylthio,
6al kyl ani n@%&ﬁﬁ?ﬁx&cl 1'@1 6@11(?9919@ ek, mﬁ@{r%@%&ﬂ&l

sel ected fro enoxypi perid g piperid
pyrrolyl, pyrhz@ ylaamr% a@%ppfh( reila mmq,ﬁmgﬁl salkyl, mono
oxazol yl', o2%i(Cs: gaﬂagmlrmhoc tdaikgs, (ﬂl)éhlkylc&%bﬁylaﬂmidﬂl,6alkyl

di nyi di 4
YL Gyel i ¢ ety siooBoL L qﬂfﬁiﬁnaﬁ%%m%%w&cl iy,
qU| noxal i n;akylcarhmyllyRsaR‘BN(fzmikyjad@ryl)Cl b oocplz BFRYN-,

benzi soxazq% nglzol yl, benzi sot hi azol yl ,
bgnzof uranyl, benzo |eny

21 3- di hydr abbydregen, 4} cillsxoxy laryby arplomy Iy @yd mexasbiph ;
each nonocxcql6A1k¥1%Qy@p&u®u&ayc ¢} gautgﬁth% Qo] & @1, RAkyl)amino,

optionally substituted with 2 or subst i uents

each substituent independent] y sel d>f,rom hal o,

hydr oxy, Cl.6al kyl or C1. 6al kyl oxy. t hi,rd

i nteresti ng)yﬁﬂhdldb oeBtadiel af @smiuty a compounderfn Y is CH,, O, S,

formula (I b erein WO 2008/ 068266
o755 TR

PCT/ EP2007 Q represents a radical of
fRor mul a R6 iR61 fRbkyLk .oy fdalkyd, dry{GHadkyl, e -6h {42 N

R RS or ~ (arﬁtiz a‘ﬂkﬂ%ﬁcmalkyl, aryl, Het, Het-C,salkyl, Het-O-C;salkyl or

(O
HetC,alkyl-O-C, salkyl, or % phenyl :

R* is hydrogen, cyano, C;salkyl, Csscycloalkyl, arylC,salkyl,
aryl-O-C, galkyl, arylC;salkyl-O-C;salkyl, aryl, Het, Het-C;salkyl,
Het-O-C,salkyl or HetCysalkyl-O-C;galkyl;

R*and R’ each independently is hydrogen, C;salkyl, C;salkyloxyC;_ salkyl,

arylC, galkyl, HetC; galkyl, mono- or di(C;.salkyl)aminoC, salkyl, Het,
aryl, or -C(=NH)-NH, or

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, 2,5-diazabicyclo[2.2.1]heptyl, pyrrolinyl,
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R3 R3a (a-1) (a-2) (a-3) p is an integer equal to 1,
2, 3 or 4, qis an integer equal to zero, 1, 2, 3 or 4

w0 28868266 hydr ogen, cyan, fornyl, carboxyl, hedDEP2007/063312

Cl. 6al kyl, C2-6al kenyl, C2.6& kynyl,

pol yhal od _6al kyl , hydroxy, Cl. 6al kyl oxy,

Cl. 6al kyl t hi o, Cl 6al kyl oxyd _6al kyl ,

Cl. 6al kyI t hi oCI _6al kyl , hydroxyd _6al kyI -C=NOR",

am no, llﬁffdazﬁﬁdillﬁ 1, bﬁﬂ&@l@dmﬁ[’@ﬂﬁﬁazﬁﬁiyﬂgﬂ pyrazohnyl

IR TR e A ————

mono or  di (rEiaz6yll kyd Yrmmingb cachb@dichl, orsionblG subatitydd, with 1, 2, 3 or
aryl car bony o FRAGIENGh AN iR Ee0aLkHom C,

I R5 R4
hydr bgen. bRy kakyl, Casylcabaybsialo. AR oyyl, hydroxy,
mer capt o, c@%alﬁgaiolgy' @1)%ﬁﬁ3ylo§@bk¥dl yaml% Bhddrt hi o,

mono or ' (8 Sl Ve g L has il idino or @

N- Cl . 6al klel alRBIthis CChllba deyll, pyridB;1 Geyahidalyk yiperidinyl or
aryl Cl - 6al ky|

aryl - O ClL, 6al kyl - .
ry1 o1 sal VoYt o e ey gy
et ard KX 6adgeyticr ovith thien@ogembioy to@viGth Gl kid gttached form a

phenyl . 20 |

C3. 6eycl oal Kyl ary 5“%%%%%@@%3“&?‘ fRRLPfigino. piperidino,
aryl Cl. 6al Wjiterazing) Mesphaino, 4ntlipmopgaplingey 3- éﬁye&la@g«ndol-l -yL,
Het - O- CL. 6ahilyd1idei- 313let102,3%&le‘sfyﬁyd@; idGR Ihkydhydidd1 Age Ry,

2 A PSRN, St Ve ey

nDno- or dit¢thybmlidoylinalim-2ed pyeadlinyl, pytdetyl, im2dazalidihyl,

r - N80y 4 A 35 G108 i . s

radi cal seltéezodd, pyr@imﬂh}@rgiﬂzmml opigidinylngyraginyl and tﬂaZlnyl

pyrrolidi nQgcipiaRRLI éﬂtﬁﬁall ﬁib@%?e%i'vﬁ% 1 @@QJ?QJ JuBQituents, each
4-t hi onor phol i no, Tfr ol soi ndol -

t hi azol i di fuastijyent H!ldgpﬁr;ldsn SetcloetRrdr ﬁ116%l§iyl polyhaloC; salkyl,
hexahydr o- |hhio§l§1§rmlrk‘ﬁlkyl mdf&&a@mﬂ@dd# T, falieyl8:28Pi BNy, amino,

? 2;( ?Q%S[ﬂo OII‘% ﬁﬁfﬁéﬁ@#n}ég%ammd %1 salkylthio, C)salkyloxyC salkyl,

2, 5- di azabi(ayakpiBoQ, &jkydpiryl, pympdyd oo bimmidinghD
3008/ 068266, ROT/FFRQ07/ 063312 - 21

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

R® is hydrogen or Cyalkyl;

R’ 1S 0X0; or

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

R" is hydrogen or C;salkyl;

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 di(C,;salkyl)amino,
Cisalkyl, polyhaloCisalkyl, C;salkyloxy, haloC;¢alkyloxy, carboxyl,
Cisalkyloxycarbonyl, aminocarbonyl, morpholinyl or mono- or
di(C;_ealkyl)aminocarbonyl;

aryl' is a homocycle selected from phenyl, naphthyl, acenaphthyl or
tetrahydronaphthyl, each being optionally substituted with 1, 2 or 3
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pyrrolyl, imdazolidinyl, pyrazolidinyl,
2-imdazolinyl, 2-pyrazolinyl, imdazolyl, pyrazolyl,

wo pooamed2gs , pyridinyl, pyridazinyl, pyrim di nyPCT/EP2007/063312

pyrazinyl and triazinyl, eachypyadical optionally
substituted with 1, 2, 3 or 4 substituents, each
substituent independently selected from Cl. 6al kyl, 5
pol yhal oG _6al kyl, G _6al kyl carbonyl, hal o,

aryl OI E6|<':l| lsyﬂ)stitwld;r, Selicﬁ,subﬁitueﬁﬁbkmg @xdépendently selected from
G _6 i 6 i N0, - : :

di (Oa_Ggl E@%ﬁﬁbﬁ& éilargorar:n%oﬂ, flﬁ]l?tgo? Mono- or di(Cysalkyl)amino,
C _6al kyl o@@lkﬁ]apklyhalocc&ﬂlﬁa Kiydatkyloo@i Coallikyithjo,ar yl ,
pyridyl, p dj I

ot i onai 1 aisBePlIRYb ey R ECRAIARy Mchh fhabonyl
Rya toget hérorppalipyt. rlréet AF 088eR ch%w%l)mn@ﬁarbﬂ@gl are
Hdrached f @f MiRnoéRUt Glersz9tie %&1@&&1 oM ARefb:88eridinyl,

consi sting of ol i dj no, di.no i pe i naq,
mor phol i ng plngr{c)iﬁ}y k’é’l I?yﬁgzorfy 1rn1dazo’lyl ereﬁly[ aﬁlenﬁ oxazolyl,
2, 3-di hydr (Bso&@zdlylloﬂna]zoyjl isothfak@lz IplyddmyB-pyhmldlnyl pyrazinyl or

%e)z(aﬁy g r gefprﬂal rral ‘t%érdhcl'fl RS thIdfe seie'c_teg %Fo% n1¥1n0 linyl,

hexahydr o- :qumoaa(lapyé,pndgl}y banz2mRladolyk benzoxazolyl, benzisoxazolyl,
tetrahydr o'b%%lQﬁHl#lnb 1z)e th&?éﬁﬁ%én@é/ ran%}/ rb%ﬁ%dﬂluenyl

i m dazol i di £a20| -|m
2- pyrazol | r%ﬁv dihygiogenzel Lf]d 193‘9/1%3’6\2)6!39420[1 #Mioxpbilygach monocyclic
pyridinyl, apybicgad mat&mcmé béﬁlgigj"t)/dnall?)éﬁmlhﬂéfd wahd, 2 or 3

‘B

LS D suSEals o TR R B S RO AR,

[ ndependenﬁllyyrosy (épaaﬁ«jrl br 6matliyl®al. kyl ,

pol yhal oG _6al kyl, 20 hal o, aryl G 6al kyl, hydroxy,

G _6al kyl oxy, G 6a| kyl oxyGi _6al kyl, am no, nono- or

o foairthgtereyiingmembrsdiment relaldeyd & lipmpound of formula (Ia) or (Ib) or any

Gk @Jl Mooy & m@ﬁ‘ﬂl&iéh hereggbe@(ﬁ% l:’15/ Hté}bé%ﬁ;g_e%olﬂﬁﬁent ¥h¥tein R is

yl'
Eye%s%r?ya%)ﬁafom ﬁﬁlreﬁzhkyl av%oxzsraﬂﬂé?xy, a&qltba@ plicyloxyalkyl

hl]{l@lltﬁﬁﬁﬂ(y‘l) rar}@ilkﬁﬁ kﬁ(yﬂyl)a@l IaSyIO(XICI—iletOTn Iﬁ&l@m RR9s hydrogen halo,
her (/)r mthe ra

CHGA O IorsForE T & siplac o PR SSR. is
ﬂ”'fmw | Or Rapértreehts famey aginbdyl, (br6a136nyl Cyealkynyl, -C=N-OR"!

taﬁhﬁ@fl}}{%%%?@ﬁ&)sf)la 1&39&1&% 1&9 n? ahem SHBa E@g&“ ed

ent ent
.aﬂ@@@mmlpo%@rlem@acaurb@m? noer @rx@;(aufwaaﬂnwmyl
Ry léaﬁ‘boﬁﬂn IUS@RTNQIR?I ROTR “ehy ( QPR I-0Mfdee inpar®@i)d, salkenyl,

| , 6al kyl oxy al 0 C 6al kyl ox
éﬁ%‘g %ﬁ I ml%%%%rﬁi}(qalky AR & 'I mdiio or
ME(ﬁIklyt)hﬂnmdalel altpMerbadyladminekilkd, aminocarbonyl, mono or

LK BT ARSI PR MR Nalkyl, RFR*N-, R¥R*N-C(=0)-; even more in

particular C, salkenyl, C,salkynyl, -C=N-OR'', R*R*Nalkyl, R**R*N-, R**R*N-
C(=0)-; even further in particular C,.galkenyl or -C=N-OR'".

A fifth interesting embodiment relates to a compound of formula (Ia) or (Ib) or any
subgroup thereof as mentioned hereinbefore as interesting embodiment wherein p is

equal to 1.

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

subgroup thereof as mentioned hereinbefore as interesting embodiment wherein R is
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aryl' is a honocycle selected from phenyl, naphthyl,
acenapht hyl or tetrahydronaphthyl, each being

wWOpiososs2ké y substituted with 1, 2 or 3 WO 2008POB8EHE7/063312

PCT/ EP2007/ 063312 -22 substijients, each substituent

bei ng i ndependently selected from hydroxy, halo,

cyano, nitro, am no, nono- or di (G _6al kyl)am no,

Cl. 6al kyl, pol yhal oG _6al kyl, G _6al kyl oxy,

@ydﬁ@bﬂmﬂl{;ﬂm@ or alll@lm‘ia i’ pﬁﬂﬁyulﬁﬁ(yydrﬁg'tlhb@mdﬂ{yloxy or Cy_galkylthio.

6al k I hol I
730 DRIRIEE B TS R T FaRP RO oRy  * et s

nonocycli c heter ocycl e selected from

DY Qélzgﬂt;ﬂ)i?{t%fegﬁﬁ% 1Flenﬂ'epa‘?ers t? hl}xﬁllpeny 5foﬂo}ﬂmla (IaP or (Ib) or any

pyraz furany oxazo

ﬁgbg(glﬂb%/h)ereof g;hmglzmtyzﬂ hefeg,r&:tefprg 2% m}ﬁprestléhgrqndqoﬁynent wherein R? is
arﬂydraﬁét aﬁ[cula@ﬂl 6@!@;1! G, AlkyR aby ICUICﬂ{étCmore in

heter cle sel ecte om noxal i nyi
iPAEHSH % ﬁaﬁlﬁ&lr ot a%%@y wbstlB@?dzﬂ;?a%loPpﬁwnaﬂégﬁ? fiyl,
h@ﬂ@g&dﬂt}abﬂiewm albidé Fepirsontl Iopﬂ@daﬂ{lly subﬁﬂhﬁ@cﬂ phayy br optlonally

SERERHE! b e LN ROEGH N CLAI D bRl ooty
hetler. @élsodIVélebem aﬂg'l oqpmsenian)hw}é obsaphtthnl,etﬂ th\uenjri i’refzrablry R%is

h e
§é16ilg§§g4 I%eirfgml%*arin@tﬁ(ﬂ gﬁ% &X;Hﬁ'g)foph&gﬁtg (im%%{ ¥aphthylCy ealkyl;
@org QFQf‘;‘llabl)?(yR ) Gigakyh i mr@@églt magvh @b@afl msRbthykpat es
tpge@lgpggmgund of formula (la) or (Ib) or any subgroup
t hereof as nentioned hereinbefore as interesting
enbodi mrent wherein Rl is hydrogen, cyano, halo,
A rksighth hateratitkgy¢mbddmiemylatea ltdcy Icompoumil dfytbtdnila) (Ia) or (Ib) or any

ghtlgélogﬁgﬁ% e@f %s m%gtlcﬁ’lehw&eweb%%rlé yl 1nt6}tre§{ %l elﬁytloﬁhfnent wherein R* is
ﬁtydmg@wyammlt“o 63«11(}3]5 giyICHetkyl, atrydyHetmr Rdtiyplealkyl; imparticylar
Q%ﬁd eyl akyIRL abyvic Pc?alﬂgfl &{Qr%tm ﬁﬁi‘cﬁfaﬁgzéhgldﬁ]aal@l br ono.

represents orryl, car oxy , kenyl ,
CZ_6aI kynyl, -C=N ORi i , amno, nono or
gﬁ:L ﬁi@lﬂtmwr@dﬁiing @mbadint B@ﬁfeta/cbs tof mdb Ui)np@fund of forrnulla (Ia) or (Ib) or any
i(a am.noa rbonyl ami no .
bt PERY A Riitoted B SRy B iRy imens g hrein
aqyzilcttaﬂbfbny]i M@E@Mﬁd‘@jlymxs cRsadR4AN-, RsaR4aN- C( =0 -
nore in particular C2_6al kenyl, C2_6al kynyl, _C=N- OR'
1, amino, nono or di(al kyl)am no, am noal kyl, nono or
eﬁ ‘(eath«bpte)r%sﬁna smbr§imentiekajescia asompotnd ﬁ%@m@yla (Ia) or (Ib) or any
g ﬂfl%{kaay bs m@HﬂRt% eﬁl_rhere‘i%‘tfeglrg ¥l )Iﬁéfboﬁfﬂ%%mﬂﬁﬁent wherein R* and
a aR4a a
garelaé}bN% gn@ntggﬁepg‘ﬁ%t hyér@ge%p{(ghgﬂlky)l 1@9&}:‘[@321%1 6alf<3ll] more in
RaaR4aNalckiyll or RagRAANerabRsRR4&NR’ 3@ nitD) - ; even
further in particular C2.6alkenyl or -CGNOR' 1 A

fifth interesting enbodiment relates to a conpound of
fAor clevatl{ Ingresding ehibpdiorens rafatestobgromypunt ef omubs(la) or (Ib) or

:;\éﬁg :Sul:%?&g) {ABrBt APRE A @ BelcHoRFES L ﬁ)lgermg Ab{BBBiment wherein R?
and R together w1th the nitrogen atom to which they are attached form a radical

selected from the group consisting of piperidino, piperazino, morpholino, imidazolyl,
triazolyl, each of said rings optionally substituted with C;.alkyl; more in particular
piperidino, piperazino or morpholino, each of said rings optionally substituted with
Cialkyl; even more in particular piperidino, piperazino optionally substituted with
C4alkyl, or morpholino; or R* and R’ together with the nitrogen atom to which they

are attached form a radical selected from the group consisting of 1,1-dioxide-
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equal to 1. 35 A sixth interesting enbodi nent rel ates
to a conmpound of formula (la) or (Ib) or any subgroup

wo b@seef26@s nenti oned herei nbefore as interestPODEP2007/063312

enmbodi ment wherein R2 is WO 2§08/ 068266

PCT/ EP2007/ 063312 -23 hydrogen, al kyl oxy or

al kylthio, in particular hydrogen, Cl.6alkyl oxy or
Cl. 6al kylthio. Mre in particular, R2 is

@htoﬁﬁlrﬂﬁ%()ﬂlﬁﬂy azrﬁlgiﬂﬁfyﬁfﬁ?ﬂﬂlyﬂﬁfd@yﬂdbxyrylﬁhﬁeuﬁiﬁhh-yl, 1,2,3,6-
Oy RO 5 s et BT e uBings oxehyro-
rtehokaznpidyhé2ed, befabydroae quinb Bu-sitlj ho-dearbbidy ctedt2. 1Theptyl, cach
WrELig 'r%]géa??p@agg lsﬁtys:tltut@({ ‘Xl}t@?( %Al{(}}/(lac{rﬁtylclofralmt il erin particular

partlc
ReXeafirp- | Hakb-deagbiny or 2emiRgibioxsinte ridhdnyy seishof i eines
RpasNIly saBdtiteRaklith GUBKYI §iuired, RaRKL hyl
aryl Cl. 6a kyl wherein aryl represents optlonally
substituted phenyl or optionally substituted
naphdl Ry interostindaimbogiieent ielaes tna panpiutidlod !forﬁﬂ.ﬂaﬁﬁh)«)fl (Ib) or any
I%Q%ﬂ’éé%%ht%g 0? Xllefltloonredn Yeht% ]éf(?Grg ak}/ntefr\é\g%%rﬁ;e:m 0%1{ er alllgfem R’ is
RBeiyd op@na@lm sngrstltuthzh wprarhaioc ayemo aréiihylkylophanyiarticular phenyl
Q@g?ﬁ %gubgﬁggggg%JQﬁjkyl or naphthyl d 6al kyl; nore

is Cl.o6alkyl, in particular methyl,
phenyl naphthyl or phenyIC i _6alkyl. 15 An eighth

LAtk &stt ﬁlﬂ:r@lﬁflﬁ @hmam&n&le%@ét@ﬁtota%o@lpb@ﬁ@ eEREmafa (1a) or (Ib) or

for (Ib n t her eof

kot tsnaty Bhiedf ppplicdea B inogiahy Wb benont whercin R
wheydogenR3a is hydrogen, cyan, Cl.6alkyl,

aryl Cl. 6al kyl , aryl, Het or Het-Cl.6alkyl; in

particul ar cyan, Cl 6al kyl or aryl Cl. 6a|fy nore in
dafauireenth intpigsting anbakmpyiirelaes toa admpounidrfderala Hg) or (Ib) or
% QU IBHY thEl%bPﬁse&eﬁt%n%d ﬁ@t@ﬁ@)‘éﬂﬁie 0 inf @EMHE 3rfob@Ine@f wherein the

(I'b) or any subg there as nentione
ﬁ@?’@Pijelﬁ@rC@mé’Quﬁl%? sapka{fp errbodl ment wherein g is
equal to 1, 2 or 3. More preferably, g is equal to 1.

O Bgb L B R Sl L85G %R or ey

melogromm éxdrdmé pemehedred deasntichire e stté¢ragingrdotadidmeentt wherein the

PSR 5% Aoy o AR ARAR UMY 1) RANRRR nd R isoxo
|n particular nmethyl or ethyl. Preferably R4 and RS
CL ﬁxfé@ﬁtﬁ)ihtere@ﬁn$érﬁy@diﬁ1€nﬂ 1Bfafs %ﬁ 'c8191 SUROSH (OB 1a (R) 8f @6) or any

to a co

f or 30. a
SHbgPHR efeﬁg ﬁ%@ﬁ%@i@@ﬁf%ﬂ&?@%@ e Fé?rﬁ @s&ﬂém&gnﬂy wherein the
icotr@o@sd is ra@omﬁotmu offimuheTy)] in pRéicubun dviREeit BJ & 41kyl, more

en a to which they are attached form
gﬁ#§;BE on 3?% ?Ln1the group consisting of

plperldlno plpera2|no nor phol i no, im dazolyl,

Yy kéﬁ% ¥111th 11@@1%&1%6@%&5&'}9@&9% 4 9&?1*) i Isdgkﬁltrﬁdlé’ Elg)jor (Ib) or

re 1n particular

ﬁnb é%ﬁ?%th@i%ﬁﬁ@ﬁ@mnﬁ@ creHbRiase a%@iedeﬁtma ggbodiment wherein Q
@P kRNAl by fosbRi(h11ybeth-y. t h

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

naphthyl or phenyl, more preferably phenyl, each optionally substituted with one or
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35 Cl. 4al kyl; even nore in particular piperidino,
pi perazino optionally substituted with C1.4al kyl, or

woneopled2zseo; or R4 and R5 together with the niPeDER07/063312

atomto which they are attachgd forma radical
selected fromthe group consisting of 1,1-dioxide WO
2008/ 068266 PCT/ EP2007/ 063312 -24 thionorpholinyl,
azetidinyl, 2,3-dihydroisoindol-1-yl,
E{% aﬂl@éi'mﬁnlt’s-sal'eﬂed fﬂo,nizhﬁ% Bfor bﬁegﬁlﬂé‘l lylﬂlbﬂﬁfﬁ’élg)y bikyl for ei(arnple
e ydr o- | H azepin exa ro-1H -1, 4-di azepi nyl ,
ESEENly S i G H S RS
1,2,3,4-tetrahydroi soqui nol i n-2-yl, _ _
O e FIMERAR FuRdh O R s (ARl Bref RO or (b or
any sebErel uklylfe’of aﬁ)mgntpqmeé Seteinbgfose aginteresting embodiment wherein R
he 1@%5&%%8_5%%&04;@ (ﬁ%ﬁﬁin@)f‘lnﬁpr b of said o
ﬁﬁf _eoéqaépaz%ﬂolrgﬁgggé ﬂéﬁ@agi%e,%y "q@%%g%% oéﬁl?el congﬁoqlgas of formula
qray dEUb PR lnkiyrbered asiglidwidr: | nt er esti ng enbodi nent
relates to s coapound of formula (la) or (Ib) or any
subgr oup gt e as menti oned herei nbefore as
I nteresti @ ment wherein R6 is 10 phenyl
opt i onal FisuB dted with hal o, cyano or
Cl. 6al kyl oxy; i'% particul ar phenyl optionally
substituted with halo. Athirteenth interesting
enbodi nent relates to a conmpound of fornula (la) or

h(plmqn@igthfiaﬁyesﬁﬂg %?bkﬁnfeﬁ?i@@l@us@%éﬁ%ﬁﬁ%p@ﬁw@of f,om}%% (Ia) or (Ib) or
ereinperore as rnteres ng. odl men erern

i28Y AR egethere F Pt aRg HOTHOERESEY BT gMbesment forthe
mednatesurt of ameditpouitcfootheftehtmdng of & d)cterial (dfbgticwr witladgram-
AR 4Ry PRIl BB ign with o g
posipwe hectotunf.ormul a (1a). 20 A fifteenth interesting

enbodi nent relates to a conmpound of fornula (la) or

(I'b) or _any subgroup thereof as nentioned

He Feinin Bfsh fracrasing ppeod 4penh & tBaeripirsrmRgved of forpméa (Ia) or (Ib)
©9 ﬁﬁ@gﬂ%rdlﬁ) tﬁer@@ﬂ%@s@ﬁ&ﬂioﬁéd Eg’giﬁﬁbi@r& zisbihtet?éh%dng\’t@ﬁb&li?;eﬁﬁfor the
'S ogen ang. 1 S. 0X0. SLXT een . erestin
STOGeHE DT BredicaRer R RSO DRaR ey e the
(cbmpowid @fifprmsla iy ou@db) hesraddl, ad 5 pintliagmest at least one bacterium,

ber oi. ) : : Cein.

ISRESERE PLAPRoUMEREMAD pFIBRG TR, S1BLET, hOF, preferably a

oun nparti
whered HU/RS; the IGdokypluec betngalctosmetedrealdrseriogd Berciapfter. e. g.
nmet hyl. 30 A seventeenth interesting enbodi ment
relates to a. conpound of formula (la) or (1b). or  any
BERIENPECPRG g esting crhedingeid delptey & hpmmrsyad 3% formula (12) or any

ifsﬁlb@biﬁlﬁtﬂeﬁ@f eqiealiicRa thewhtic&ira ﬁQntérSSﬁi’ﬁgreﬁﬁio@ﬁhetfﬁfwherein one or
or mu = 1).. or - 2)..An eighteenth interesting

s et 40 3 TSGR BRRSRE 1 ) or (1) or

&lyis Bdregitng haloparyh élee afkydsr atploixpniadatteutir higedogere hab, aryl,

| caliDg: eThagidEn e Rodflald, BrefdaR) bRdho 0"

P e’ﬁéll'6 &#D?reélﬁfr g%?er bfmo\{%ﬁep%%ku eac hd’ éfoet %%ﬁgb% ©

Rips gyclrgg@d alfgylorry @R glk@;[\;hlo, in particular hydrogen, Csalkyloxy or
Cisalkylthio; more in particular C;salkyloxy, preferably methyloxy;

R’ is alkyl, arylalkyl, aryl, or Het; in particular C\_salkyl, arylC;_salkyl, aryl, or Het;
more in particular C;salkyl, in particular methyl, phenyl, naphthyl or phenylC, salkyl;
R* and R’ are C;galkyl; in particular methyl; or R* and R’ together with the nitrogen

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



WD 2008/ 068266 PCT/ EP2007/063312 -25 two substituents
sel ected from hal o, for exanple chloro; cyano; alkyl
wo ososessaepl e  net hyl ; or al kyl oxy, for exanpl ePCT/EP2007/063312
met hyl oxy. A nineteenth intergsting enbodi ment rel ates
to a conmpound of forrmula (1a) or (1b) or 5 any
subgroup thereof as nentioned herei nbefore as
i nteresting enbodi nent wherein RL is placed in
@q&jrﬂ(ﬁr@fl p@eﬁ&mb hﬁloqﬂlio[lﬁb | ifRdazb B4, trihadl§ 1 hRexfahpd WG -k 4odiazepinyl

o3 PRS2 R LS b b Gheb R SARGHEC o
02 arylN _@1Ky1; oreAn patintliaepiperiidinerppdrazigo eptivoed|Llyrswltstitiged with

alﬂgle nﬁﬁ%lﬁ)hﬁQ %‘%HMrQ N .9 ﬁgﬁ"%ﬁﬁpﬁl}ﬁ%% ?Hnaﬁyl BdbsBfuteMMh

ereof as ‘nention

|G1t6@ge'|k¥15,t31“ Ag-dansbigy ekt 2. 11Blﬁpﬁyh@ptlﬁmilyfsabstuu@dd%rlthaarylcl salkyl; in
ﬁicﬁ&mﬁtancﬂ RF af@ Ik E@sﬁabgﬂ’m@thplact erial infection

S|t|ve a amn . .
i BIP?"S{L?P%“@ %F%PS}“%EP W help; Sanp @ef%ﬁl@ﬁow; dhpagticular
@hamy ojbﬁorp@lslshbstﬁutbcawﬁtﬁMawn A twenty first
Tpt E%? %9 enbodi ment is the use of a conpound of
formy a a) or (1b) or any subgroup thereof as
mestli doed herei nbefore as interesting enbodi nent for
?hg manuf acture of a nedi canent for the treatnent of
acterial_ infection wherein the 20 conpound of
fQisragicl ofyfompulg (45)). kad) er (la@om@a![tscuiaffm Lagrelierdt  at

| east one bacterium in particular a grampositive

acterjum preferably | C90 1 il ; re

DBl B SSinpagHis os Typate AT Y o iy SNigEpnghereof as
adedneipnediegtciabe fdessrintosdtiige crabohne et theAertrm/éa‘lkyl” sgresedts

n e

(rmnr Oy RERA T CuRL S b RUFIER IS | oned
wetybrlobesdke. as interesting enbodlnent wherei n one or
nor e, preferably all, of the follow ng definitions

apply is h drogen hal o , Het, alkyl or
sy norﬁfwed wmmmldw.ﬁ fRFmuy &MFBG%) #5IcaMPEyRgs sclegigd from
Cl. 6a|ky| 0 1. 6a|ky|oxy norje in partlcukar halo
preferably no; R2 is hydrog
al kylthio, ™Y particul ar hydrd 30
Gt 6al k 0. DRI enin particu
pr ef g1 oxy;“R3 is al & ‘or
Het ;>nyfaryi cukar CL. 6al kyl , "o
Het; nore ¢m palticul ar CL. 6
nethyl phenyl apht hyl or ph
( .
b ST Iy
x \CH3 N Z \CH3
éH3 CH;

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

The invention also further relates to a compound of formula
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R4 and R5 are Cl.6al kyl; in particular nmethyl; or R4
and R5 together with the nitrogen atomto which they

wae@sat2ached form a radical selected from t hepQr/@RW07/063312

consi sting of WO 2008/ 068266 p£LT/ EP2007/ 063312 - 26
pi peridi no, piperazino, norpholino, imdazolyl,
trlazolyl hexahydro- 1H 1, 4- di azepi nyl or
dlazablcyclo[z 2. 1] heptyl, each of said rings
fobonaIIyRsub fituted with CL. 6al kyl or
in paﬁﬁlcular pi peri di no,
Csifstituted with Cl.4al kyl,
nmor plol Lho, _hexaRydro-1 H--1, 4-di azepi nyl optionally
subst | g2h 5 Cl-6al kyl, or 2,5 -diazabicyclo
[2.2. 1 ]heptyl, optionally substituted with arylC |
-6al kyl§llld)n particular R4 and R5 are Cl. 6al kyl ,
;
R pqﬁ%ﬁﬁ%r%{éﬂcarﬁggﬁ%{épg} dlﬁh@%&{‘ a ﬁj%?(%d%r}g%ﬂ% ?’t}:ez(%b*?% Lo ed
6ﬁéﬁ¥i optionally substltuted mnth halo R7 is
hydrogen; 10 gis 1, 2 or 3; pis 1; Qis a radica

f.or mu a-2 - n particular (a-1)
e (tegyioR abs aalhis oy Omipuph & ibimpbinge. of f oyl a
(RY). and ( b) B ~any subgroup thereof as 15 nentioned

her e ef gk e resti enbodi nent, the term
"al k epr¥senys C Cﬁaﬂkyl, nor e preferably
Cl. 4Rl k d tRe term hal oal kyl represents

pol yh ' | kyl . Most preferred conpounds of

fornula IaRmF I b are conpounds selected from Cl H3
Br N, (B}, 3 CH3 Br N NOI CH3 CH3/ NO/

8@1 %m&'_ht%y a%ce%tab% satt theradF o™ xRl Dm tHher&rGHa sHvRe

thereof.

PHARMACOLOGY
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. 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 thercof or the solvates thercof, 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
solvates thereof, as well as any of the pharmaceutical compositions thereof as described
hereinafter for the manufacture of a medicament for the treatment of a bacterial

infection including a mycobacterial infection.

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

suffering from, or at risk of, a bacterial infection, including a mycobacterial infection,
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CH3 CH3 20 a pharnmaceutically acceptable salt thereof
or a Noxide formthereof or a solvate thereof. The

w0 noosnss2en al so further relates to a conmpound BET/EP2007/063312

formul a WO 2008/ 068266 PCT/ EP2007/063312 -27- (R p R7
R6 \~\ (CH2)gWw. | / ~ RB NR2 (1l1l1a) a

phar maceutically acceptable salt thereof or a N oxide
formthereof or a solvate thereof. 5 The invention

altfch ¢Rh@ies adraindstE&IERo Windp Bienf DthetpautidaRy pfEAivBGmount of a

CH2 W. / RS RB.RO (ILllb .ph t I
someht ALt ey soprop o tscofi B BB AN EREREor o a
sol vate thereof. 10 PHARMACOLOGY The conpounds

qﬁ GoLiHLA Ebbtrhglr ta@t?\flwgﬂ%f ﬁ?cﬂﬂ&%n& YhOES rﬁbcﬂgjd}{ a c%?&in

own to be suit t'r €at nent act e
iipfeaten are dlyecictits ﬁ@auast fipebbetere: lalgeneinle bagterinl pathogens may be
Rafstiticd hasithér Lhas osqﬂl@ee@f SMOGRESEBR fiYhdehd) 08RMistic compounds

ﬁgbacterl a s Cg‘t I\%ﬁo act r| um tuberctgl 0Si S
n("fy 1GIR gAY DOLY FAR-BASHIVE A0E SFESTERALE PRIgP§RnS are generally
tryer dxif g, haMng adxos), sphttra o mtwlx@ Mhe |c6mlpaﬁncﬁmﬂ tiMd present

Venﬂon N rggargef‘(g a?srer%%%lve ?%/a%?s Ig?arrllt P%%l anéig rr%%alugtn%gatwe bacterial

Ip@ﬂlegﬂabmmrtumh@ aghiastnegremtostive Ibyctalcédepptlm)gbla dalpadicular, the
?E&%ﬁtocfonﬂ}'ouﬁ&kearé\ka&ﬁleda%afng{ meatsp@l{eeé}gmgfosfﬂ*\‘i@ b§&b‘ff egreferably

r eof use as | Cl he ticul ar
ALaigstPETal FAMFROSIIVE dagten miR ﬂ)ff‘(f?raBIYB‘@élﬁlétr qng|or more gram-

I']_;aﬁlﬁe& b&fAeri i dusHong ofmoidy sakasdeafiv@badtdtfacct i on. 20
urther, the present invention also relates to the use

of acorrpound of formula (la) or (Ib), the
dta pinese etidoingelihgs leve épttafididal valbhactidseateaikctioity.t he
N-oxide forns thereof or the solvates thereof, as

wel | as any of the pharmaceutical conpositions thereof
dxxanpls of geagn-positive and gram-negative acrobic and anacrobic bacteria, include

Staphylococci, for example S. aureus; Enterococci, for example E. faecalis;
Streptococci, for example S. pneumoniae, S. mutans, S. pyogens; Bacilli, for example
Bacillus subtilis; Listeria, for example Listeria monocytogenes; Haemophilus, for
example H. influenza; Moraxella, for example M. catarrhalis; Pseudomonas, for
example Pseudomonas aeruginosa; and Escherichia, for example E. coli.
Gram-positive pathogens, for example Staphylococci, Enterococci and Streptococci are
particularly important because of the development of resistant strains which are both
difficult to treat and difficult to eradicate from for example a hospital environment once
established. Examples of such strains are methicillin resistant Staphylococcus aureus
(MRSA), methicillin resistant coagulase negative staphylococci (MRCNS), penicillin

resistant Streptococcus pneumoniae and multiple resistant Enterococcus faecium.

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

strains.

The compounds of the present invention are especially active against Streptococcus
preumoniae and Staphylococcus aureus, including resistant Staphylococcus aureus

such as for example methicillin resistant Staphylococcus aureus (MRSA).
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herei nafter for the manufacture of a nedi canent for
the treatnent of a bacterial 25 infection including a

wopeeheszter i al i nfection. Accordingly, in anotbPer/EP2007/063312

aspect, the invention providesga nethod of treating a
patient suffering from or at risk of, a bacterial
i nfection, including a nycobacterial i nf ection, WD
2008/ 068266 PCT/ EP2007/ 063312 -28 which conrpri ses

athdtaidret @t ipRGeitdnidh€iopalsb eslateaitd the uapeid ¢arapduid of formula (Ia) or

U P aRCRRap S beEre BRIREY Mgk o bR MRRE R igreqfgr the
tshlyates derdof] dsywalyai angtof theqihavse@niical composompaberdsf as described
AERANALDR L. BB R DEL e IR ACKRE A9UDSH

acterla eneral . bacterla pat ns nay
anfaetigrfinglyding a@ul@ﬁ@@taongckaam Plaspephpdoenecimaiar gatoPQest.
pat hogens. Antibiotic conpounds w t h act ivity agai nst

bot h ositive and ram negati v

'ngﬁ‘ﬁ}{f ! P’é‘&g\i’ro"éaecé’sth %O%PTB?’ g?%r‘ﬁ ﬁﬁeéffmg a patient
aaffervngt fromJbreateisk o) Larhi&teﬁﬁl mhsetlpm aﬁcincﬁmg lan v[ﬁbctttocnrbaasfed by
rS?%)%& o%g% ?%n(?/%{)g%{’%petg glfnn Sé Ogsl a% rnnr}ls peélp ?0 tqe 6Patlent a
a@faapmltlcgﬂyaﬁffqguse: &mvmltlmé@tcempaﬂmqjatph@gemutlwh composition

RatdrisY ke ibNGitioRr €SENt conpounds are active agai nst
at | eaSt one grampositive bacterium preferably

agai nst several grampositive bacteria, nore
FW%l/ﬁ(ﬂIt abiny bdGRAd SdnyAR@TP[it m&@hﬂﬂﬁmhte REGVity ¥RhE Efds&{tl a
and/ or e or r.e cteria.
P ReRHR I b orEy AT BTG Bt it a ipitition of
alod FO/ cdmpleEmﬁmplFéﬁo HANTRysyanhapashdre e panidulgr thmimebjaib h W subunit
' ' ingci

orf?lgé foc OC%IQQ 8? {h%l%II%O %‘]ﬁig’éﬂ%g% rlgehaﬂéﬁédté ktllhn% of the bactferla by

eiﬂalnpcl)IasOEhe fcelal A“s"P le srad phobastaia, Tﬁl@ref@ﬂalﬁmaélcslar the

RBRWOTURR theSprefBit ASntio: ar@){&%rlﬁl thE@&akdetia of %wh the viability
exanpl e 20 Bacil |l us subtil Listeria, for exanple

@FB?@FP&PFRB’?E) Hounes! F%MEW thase. f or  exanpl e H.
i nfluenza; I\/br axel la, for exarrpl e M cat arrhalis;

R R A ony Bhich R oG R PRy SPGBt for
paampkgemtraf mrvcmsassrﬂbm 1Sfea1pdrt;sl @dcma]l gar irfe@roas,aofectiamsdf the
%ﬁ&lgte%c gﬁéﬂ asaa.rcﬁte IR trﬁe%iw ﬁ{fgéﬁo'nErBP{hte \l\/ﬁﬂ{n‘ﬁ%ar gésb )%ngegtlons

vél opnent resi stant stralns
difeetiang|of tltecpr@lrc‘@atty,asn@h & imfgctiong ofi the gckligums end mygoaoupper

@é@)ﬂmo@y ﬁaé’i‘i’ﬁﬁbt‘i(ﬁis ROl FRPRRBy tERE &fe&ﬁh@ @ehﬁchtﬁﬂra{y infections,
in resistan

npl e5s. OLH‘% strains, are thicill
@%&W%‘& cligps, e;géfga“?@l%ﬂé Infeetipps, SEAtIGERIY bepgingjpint
dofegridng sekimeghdkiy ershap Iityfbaivme Cbac(eMMbcarﬂﬁm eirhd, iafitibacterial
re0S Ih la@c?to {18 tOC antq;fsa erla on%sgg apndm%lﬁol E%peres d tients,
PE AN O et P dOTENS §ecu PR e CoBa of Y PHE
pndsamaticnty egrcivarg ednser clhowthectpyyvort grgaygaamgiant paticstsant

bacterial strains. The conpounds of the present

i nvention are espeC| al | active Tgal nst St rept ococcus
pheeneser used Aergingetophe l%f‘é%}é%fﬁ, thatrtBe §ompewdg grhcat a bacterial

R LEIANTs rabtaaP ot B QRERIPSURIL @H $reat an infection with one or more

bacterial strains.

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

according to the invention. The compounds according to the invention may be
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35 such as for exanple nethicillin resistant
St aphyl ococcus aureus (MRSA). WO 2008/ 068266

wEOsaE2607/ 063312 -29 Therefore, the presentPCI/EP2007/063312

invention also relates to theyjise of a conpound of

formula (la) or (Ib), the pharmaceutically acceptable
salts thereof or the N-oxide forns thereof or the

sol vates thereof, as well as any of the pharmaceuti cal
dorositd irde Safidis phefmasutiies erinddsk adnanBirbed @irpdses. Abe
manuf actture of...a nthi camatPt { ﬁr llt he tr.gat m=:nt1 of & f
BRRPBFHIS COBPPSHAN g B UHICAG! SRMPRYIERRS B batrarigyeg for
Systphicaby edminigerdigodruSt. rBppepac the phasveaudcal gbyppositions of this
%‘i’s%{l&'i aﬂ%gﬁve ehﬂc?uﬂt B?&%ﬁdaﬁ{buﬁﬁr Qé{ﬂnﬂ&%dao EQ f&ddltlon salt

treatlng a a I ent rom- or at'ris
Heven, ép ith aqu Beredaent iy epantivdg iptimptsfadeiiteis wiluged by

ME&%Q Iac@@%wcaﬁﬁ&e%faﬁ%ﬁier ik itad ap@fa@maﬁ@@ of forms
|ster|n to atie 0 therapeuti
EPaiia/g bigert obareat Wi i PR RO g pharmaceutical

eonpositibnsadie dasmblredn ngitiry dbhr%elfﬁﬁtﬁﬁlﬁltdb[b iVpdrtiowlar, Bei ng
bundt an taught-that t eact|v1ty of
SRR Db ok el EHS bbb
A?Fmpggahorksas@rahdnsa}ga roring, g0 f th@sisuaimhbrmaoont_l@ﬂ medf minebe

e Ipt A GRREh 4 f&@?ﬁrﬁgﬂ:%@fgﬁ sh s 'alc%H{)l? ahﬁ the like in the case of

l'ar the in flon subuni’t
@é%irdﬂésd RFEPAFHEONS SR X PPSREPHOARSHIUDP é‘éleﬁrﬁgemléswﬂ J1ydrig lutions; or

l@Bh& Pﬁn@?%?ﬁ{ bsﬁst&%hesdﬁiglaﬁt k&ﬂlnoﬁllﬁdih% Glrilchihtarbiniers,
evels 0

t |
it S RauRO LB in ECRRE B afta Nl FeuES apl D
Beciee iofl thair eulsn mi‘adlnhmwatam tabteys ardieqapndss @prepen e most

faH??ﬁltt%%%th& éé: &1@% %v??cﬁecgsezﬁlﬁ%%gﬁﬁa{c tical carriers are

ons
oDl (stﬁlpll%@ldu der patr@mteraémnmsetlon@eth@ p@ﬂfleh‘@ﬂl/@fﬂl@ﬂy comprise

%ié%tlee%ﬂef‘ fa? FetaétCiﬁ‘ far @fﬁr@ It gh @Rer i KFrEREAOTSr claRfpRCtd QRS
e ear such ?S acute OtItIS nedi a,

SH‘I"%EEY’%%Y by inglyded: rlaygeiablassolyions, fopgrannle.apay Rrrepared in
iwHi€iCth @BSico torhPise® kalineGaWitiom, glawsb sélatibmbes tiiaose ofsaline and

t t 5 t t t

R TR0 TSRS SRP Pl B ARG dhe

@ppiopoate iliqardycaindre ctispending agass amwl the dike inmglbe ernployed Also

1ﬁU11‘?cfetd' S0 lld%ﬂﬁ:ﬁ?%a%ﬁ%h{cﬂfa?&ﬁﬂe géd ksﬁeoédng%da shortly before
one and | ctions, skin an In stru

|uﬁ¢ é@ﬂlﬂ@lﬁ@%a@ﬂ?éﬁﬁt@ﬂs endocarditis, burns,

anti bacterial prophylaxis of surgery, and

PR on 1 ERI PSR LG CRHL pmpositon will

q;hﬁlaﬂablyafoaqmse ﬁbnoo galtbf 09 %prvgfght mir? pfﬁfﬁrab@@rom 0 1 to 70 % by
ver used er o or, el naft,te

S R MR b0 s b o 50 b iy S il b Mdfegine)

tahdtfrarhd te OBPO N by veaghtt melatprafnralblryf f?e@ltm 30rto WP OH o byevaght, even

'HiHr@ pra?@abr ?rﬂcﬁh 568 99 9%, bg %zelTéH? agaltﬁ%ﬂ?)pacrc%f)t%fﬂ%%arrier,

a COﬁpO Ition conpri si ? ceutlca
éi&ld)@meg@g@% being based on the total weig t of the composition.

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

colorant.
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carrier and, as active ingredient, a therapeutically
ef fective anount of a conmpound according to the

WO poosnss2e6n. The conmpounds according to the i nvEEL/ERI007/063312

may be WO 2008/ 068266 PCT/ EP29Q7/ 063312 -30

formul ated into various pharmaceutical forns for

adm ni stration purposes. As appropriate conpositions
there nay be cited all conpositions usually enpl oyed

fIOi@ esl&weulemdczﬁitégeoaﬁm foirpilefei thgafdrdgsition &l paepasatitdle

SPRBRTIOR DU APSTE ToRb R AR TGRS A Tor iy of dosage.
dptif dusagd fprinras adai fidron refarstto phyvcatly dasrdthenigctuitalle as unitary
LRSS M AR Sy T S P
ttera@ dycepibg dleyiradi thergpaiticicHiesisn agrosafion Hethdhe tqqelr%r m of

PheRaicabti N cA4asi. r@&n{prés ARt St a@tag@ﬂmm&&sbrets (including
phar maceuti c ns ar i rabl unrta&%

&B%TS% 8r ¢Qste( ta ﬁ'{%[ﬂa ?qsnp rRGWAST gfilcie?sowapers suppositori
aﬁjmtulbls 1) latwmmajelnyro@sr artatythp fikening rsagregamg:demultrpres th@tof.

g%re dally Fi%sral%e BE ﬁl%acéi;nn ?Hn({] accoggm%)tﬁ)ar fnlaf: Igrcl)t?os | 1?1 rQnsc&oulrsel,'gary with
Iplec cmtmﬂuosi @mpmrh the mokdo of edmampitafiondhetreatgicytodsssed and the

%}Lc%ba@éﬁ:a@ RRkseandcdle iﬁb%@vér Mipt ﬁetﬁla§@us?afctor8 E-&ults will be

preparatrons such as suspensi ons

@r ra%rquw cBrih¢ sBPRINgRacyBingte mnvqﬁlongwdr@ne&rrrd #ragdaily

He6dpeddt SLREGNES grEHIRE Sn thea@hddfrordli 110468 $ag/kg body weight.

| ubricants, binders, disintegrating agents and the

like in the case of powders, pills, capsules and

tGabtreths fact Hmt Bmmumcﬂs dfffermule &lag ot Foradi (ibkire attiverpgainst

tb%pqeﬁggsinf%gtqon%aﬁlt% lfjfreesﬁntr C%B{rp% Wﬁ(ﬁkt IH&)D fe E&ﬁlglflecf‘g/‘ftﬁ %tﬂ?eg 40 hcterial

pﬁerrtrrm:@dcﬂ toafTeetivaly eqrsbaipactenlvnisetaing. enpl oyed. For

parenteral conpositions, the carrier will usually
nprise. sterile water, at | east in |arge part,

tT%srrérreo@ﬁ BFeSEHdRetian ko r¢laies i easnkination OAP(@) a compound

20¢0i8ink itd Yhe iIR3ALIBR, dndqbYsietbr hétk @icabhitbasetil dens, for

exanpl e, may be prepared in 20 which the carrier

conprises saline solution, glucose solution or a

Ak tpuesentahvadion pisoaeldtes ¢t acaskingitdofi (eha compaotiaiot@ding to the

FHIRABSLABTH TR AR1Re BHPLERAERH] Rl £PEARS: medicine.

appropri at Iquid carriers, suspe |ng agents an

Irke may be enployed. Also included are solid form

s@ﬁt‘ 19%?1‘[%'&1?56 r@lﬁ%s 't(mh% rﬂl@@ gri QOIﬁﬁth‘iHhV&r hﬁﬁnaceutlcal

shortl bef form atlo
ﬁéﬁgﬂﬂy%a%%ffnﬁg %ﬁ%{y tﬁe geq,t%}pﬁtoq{p 6‘%aﬁ‘@rlaf]mfectlon
pharnaceutical conposrtron will preferably conprrse

I())%TI]&Q 2tk tlca v&é)m O/%I?X% \98rn 1] %m% gg)ile alrpgl%r%re bl %cmp{jl%@ ctamer and,
5@ a%xt@ymgredlght a(blﬁerametlaaibfr af&ctivrgaredme of (aé)a comgodnd fgoording to
Jché ﬁ’iv?r%by an (gz oﬁ\@blgrl%re dmérecrnﬂf)eﬁsft %%]]tsf Esoam&g&rﬁdﬂlsed by the

wel . even mor e pr y from
Wgﬂng@B?HWBrght of a pharnaceutlcally accept abl e
carrier, aII percentages bei ng based on the total

Vﬁll %velght ratlo of (a) the %grlntpound according to the invention and (b) the other

antibacterial agent(s) when given as a combination may be determined by the person
skilled in the art. Said ratio and the exact dosage and frequency of administration
depends on the particular compound according to the invention and the other

antibacterial agent(s) used, the particular condition being treated, the severity of the
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The pharmaceutical conposition may additionally
contain various other ingredients known in the art,

wo ososessaepl e, a | ubricant, stabilising agent, bcf/ERI00Tg3312

agent, 35 enulsifying agent, _yjscosity-regulating
agent, surfactant, preservative, flavouring or
colorant. WD 2008/ 068266 PCT/ EP2007/063312 -31 It is
especi al | y advantageous to formnmul ate the

abadigo® B&m@ ﬁe@ke@ hag a@eg Wﬂgh@ agend@prme@ $indel crﬂaamuﬁ?mroh and
upl 1Torm

d t
SR8 o RS e PO g o b Riog b Gripl s v
Rk }bﬁlec aieﬂycamrsﬂme edvidnaltrsayshs takinkeasas waHiknawy to those skilled in

(é?éﬁg EBurtiREGHreY g Iid esﬁ&’é?ltt ﬁia‘i‘ Pi%% % ﬁ{éee&’afffyea&ﬁﬂéﬂ?%ag w8 dr¥d or
active i1ngrée calcu
desspased @md@gmtth@:reém@é of the t@@déubrﬁctmdm‘r ﬂhpqnﬁélg on the

re%lﬁhtﬁcﬁﬁofﬁﬁ@bﬁ%?&éﬂ ]bb1|§§dtr1b thé l@dirél p&XATBI &% iBftart qmnuaﬂl ta
ets I NCl udl n

a for are t oa
tpaﬁrcgfawelé@&m gE he gy erar copaiied OpGewe @5@3 R0 gné another
Slﬁﬁb@ﬁdrtabﬁg@SmaylrﬁngCftcﬁb 1402011011, ase Drpastitsike fnOnS to 5/1,
and the |i %kgf ggggghed nultlples t hereof. The

ggafnmrdg'a und according to the
i nvention mnll of course vary with 10 the conpound
| B gguncfgrb%%&ﬁﬁ{%gfﬂb HVéllrﬂfoﬁtaB@methe dr o E Bﬁﬁf %ﬁﬂ)tacterlal
esire acterial di sease indicate

RESEY B2y be gogbHed Al a sugla rerpEtimnyor teeyimis bofqrmufaged in separate
PRéakaRds vhent thee c&pmmﬂls&e@@rlﬂmngndogslyh@paﬁv&ﬁ bt on

SRy, SRS e o B B oioniiRB TG BE HBRREisgRHIn (o) a
weinphiind dcsofdingeto thhmvE@ddn, hindilb) ohe onmm'fmihdsanabactenal agents, as
focro lir?ed( r aﬂfo Ff81[ %hﬁﬁr(éogg s%éa%%t% sé’c@reﬁt%qlugg’ tge treatment of

Bac ions
@dnbmﬁehnﬁmﬁhnother antlbacterlal agents in order to
effectively conbat bacteri al |nfections Ther ef or e,
the present invention also r e 0 a nmbi nati on qf
(Ty ofhes gRingHaal az&rn%reféla%mw%ﬁ mﬁ Fiﬁi‘(}@ﬁg? SHNPYHYS egformula
qgra@ 0P (Ib)m‘x% Qoﬁéﬂaﬁfplléﬂz[ﬁtibbaéﬁzﬁralgarhts SN tharlaﬁ he Sa&reat

o relates.t.o.a

SBHER R aieb et B0 TR MRS Brefi b asthergpl
rpameﬂh:mdw scmiayrith&tacpeardilins agamslssephadosposes, asmaynthetic

%@a@ésﬂgrln%g%pﬂégl SSE BIzacLEIY eril éef&%lﬁhﬁ%%{ﬁ n%:tngﬁlgtc%rﬁa Enems,

Ion’ or utica
@éﬁard@demé@halcVn&bW@cyc@m&, lpBhydretgtragytingss anthracyclines;

k&ﬁﬁﬁ(%ljlc@md'eﬁfrﬁr@lfebﬁﬂes ek B@{V{}R&%&H@@bﬁ&l@ﬁ%& I@fbocy. chc
npri a.pharaceutj ca e e carrier
2ackpsidese bt fasts i iSe acto, ld?%wﬁaéig f]@%ﬁrereder%w%g
am.ttlmlb@f:d ﬁﬁg nﬁtcfdhﬂﬁ@llﬁdn@ﬁb@écﬁhﬂ@ nia@roha@s tah@mycins; peptides
entlon £13 e or, nore antlbacterla
g a lﬁ%

glécé h#5d bleqrhy mSS%OC}y%l?/]X]tane a01 81n%, flr%e Ag hep ﬁi]e antibiotics
fhetamggllatton@tuﬂ@gm acanormy@ns errlpbmny101awpra¢nwglm distdngycin,

Mﬁgélhf?@ ﬁﬁgnﬁé n%&% Iﬁ)%{atlnaﬁé ﬁlr 'VR) gﬁ%ljgﬁlé]amycm

en at, ven as atil on rray et er m
(s8¢ lebfximgk; %lrae@aeﬂwl@% sarliomysm R maiob@cah aﬂﬁw@l vin,

RKREAMHIRSAGE rdifsn{ iR wanesilaf mddsisiss hyrdblh@hn; fosfomycin; fusidic
acid; D-(p-hydroxyphenyl)glycine; D-phenylglycine; enediynes.

Specific antibiotics which may be combined with the present compounds of formula
(Ia) or (Ib) are for example benzylpenicillin (potassium, procaine, benzathine),

phenoxymethylpenicillin (potassium), phenethicillin potassium, propicillin,
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depends on the particular conmpound according to the
invention and the other antibacterial agent(s) used,

wo b@spes2té cul ar condition being treated, the SBOPEP10¢7/063312

of the WO 2008/068266 PCT/EP2§Q7/ 063312 -32 condition
being treated, the age, weight, gender, diet, tinme of
adm ni stration and general physical condition of the
particul ar patient, the node of adm nistration as well
asrbehieffin (mmd@lﬁhl heny i@ diung iivd st Bdodivay), b bérmllng tic@sillin

|1 I he,. ) ) s
ot B SdhEy S sfiyhtbiatasiiodive. digloxgeittin,
dlwlontcitiyy ampicilbwemerdo oHin5 pipaecilas swlive penakicifing nictaedlin,
ESRONTE Ol hAAL B ANEEh RO Bha BRER Ao

evaluati o SI CI an prescribing 't
ﬁw@hhaée,dﬁvmp@l inAsy eﬁnha cipe Atfpdar, cephatpglydie getpdroxil,

\@@ hIgBding, a;tefr@xafo@ﬁe thhapirBSRatunt %@ﬁmﬂm%dfug{ bRt sodium,
ant i %tct eria ent

d anot
%}(Jrf ??nl@g{l&sn fﬁpliﬁorh%% PRI iCERPS; et SRS C?%H’S‘P‘?LOIG
ez‘esﬁimaﬁﬂ’i}&lr(bdhlcn&ret tafadodin sbdiom, ¢éf8zé>dma/sbdiuil) cdib@axime sodium,
n%r ee%%gﬂ:r%g ﬁg?crlborl(g:é? aﬁtopf é Q’\ﬁ/ %}éo%g s% elglré%heftazugme cefox1t1n
sifgterope, eplatcadn, Mamoxetfhégivuhayc bced flgnpnmlem; egrdonam, tetracychne

gﬂ)"i‘treﬂ%@ychﬂé ﬁﬁﬁBﬁflbl‘?&bs déﬁfﬂlg}ﬁhloﬁ'ﬂ%ﬁ&ﬁ?ﬁe lQﬁy‘[etlracychne

m ni stered si nul t aneous separat’e

eireneling dgxyersling, rqlﬁ@rw@lg@nmm%v@lmq, éwn@r%cm dydioghloride,
td@x@ruﬁfcﬁij u@mmcbmﬁ adaﬁarﬁgmﬁ SlfAe, ek SRAMPBRU) G R&E ¢l ftdtdnB/cin

MG R A O AT
?pﬂﬁﬂ]ﬂ(&hﬁ:lm sulbegyeattbalycinselfato, dihgdrbsteptanydin, afestomycin A,
\%&g}oﬁﬁ}%ﬁl Bb rgrﬁ%%g nmsgmgltn ﬁe{%ﬁﬁnc%‘ gﬁlpa?ec gg&ltlgh?nggﬁrhgﬁrochlonde

e Co ur
28tr¢migjn mlfa(el, l3lidamey cing kassigamptia, Imimmladtl@sﬁmiun Sgamthgomycin,
kpANR R é&?olﬁ%toleeﬂd@ ?Ellﬂq{hoslﬁﬁ’ée' Qﬁ%ﬁﬁle@ﬁd&%ﬁ 91(1tasamyc1n

conprise antibiotics o - act am. gr such as
ARDAIN. SRIERDCIT (YLD, %@m@ﬁlﬁtrﬁ PANYSdh| qnllﬁcﬁ%sul ate,

ﬁb@f)l@ﬁf}’lcnﬁsﬁlm@l g)@ﬁﬁdhdiﬁss pSSiﬂﬂ}S(YrDBthdltﬁacng ephalnosipfatel ns,
| avul. @nl c.aci.ds

PR RBRIPRRET Khrerivofi BB SRR Rpgomyein

amlﬁzytd r\od)layma;:e;lwllommn vantdmyuy,eeiim@syci? B, neocarzinostatin, bestatin,

%h%ic éos {ésgr?slasa £, S o&’r%ﬁclé %ﬁ@OSI E\fn@ﬂyﬁgﬁh ql%,g;l’mr?lcm

o ey c nuc ast
Gricheawicy!, mjtheargyeim | womcm plinstaayycin plindemyeil nagragate

dﬂ%fﬁ%gﬁ@%arvbﬁl%sﬁﬁ&[&h' EBscrte; PRABENCRdchAlvin
1.aes anycl ns ep I des . suc S ci.n
SRR oL SBEYyTyBane! PHRURIS RitoRy ey ﬂ@/ém‘fm% fostomyecin,

rfegidhbdeldahlbbiungtcnmslanmﬁﬁtmoammg | act one | i nkages,

acti nonyci ns, anphonycin, capreonycin, distanycin, 30
endur aci di ns, m kamyci n, neocarzi nostatin,

thﬂdﬂwmanteriwh aggayts iwhichvinay becembioed withaghe tarhpounds deformula

gYaﬁ g?f in'él?%r &éhﬁ?%llrlgﬁ%a k’?ﬁéﬁl‘p&) soﬂl%@?@ﬂ&%lﬁ‘amlde amikacin;
thriemsinife: rethaménl sStreptoTRYAIT: GlRF @m1nﬁsallf0?zsg<f efigcayRloserine;

fch!ﬁﬂegﬂnfjcm, kanamycin; thioacetazone; PA-824; quinolones/fluoroquinolones such as
for example moxifloxacin, gatifloxacin, ofloxacin, ciprofloxacin, sparfloxacin;
macrolides such as for example clarithromycin, clofazimine, amoxycillin with
clavulanic acid; rifamycins; rifabutin; rifapentine; the compounds disclosed in
W02004/011436.



aci d; D-(p-hydroxyphenyl)glycine; D phenyl gl yci ne;
enedi ynes. 35 Specific antibiotics which may be

W@ oovBioss2de Wi t h t he present conpounds of fornul BCT/EPA)7/063312
or (Ib) are for exanple benzytpenicillin (potassium
procai ne, benzathine), phenoxynethylpenicillin
(potassiun), phenethicillin potassium propicillin, WO
2008/ 068266 PCT/ EP2007/ 063312 -33 carbenicillin
(di sodi um phenyl sOGEMERANEREPARSOHIONY) ,
sulbenicillin, ticarcillin disodium nethicillin
sodium oxacillin sodium cloxacillin sodium
dibhe lcompoindsiancordingue texaedntionean genpirdlyl bd prepared by a succession

' r cillin,
SRS el LR AR b I A RS um
talanp|C|IIin hydrochl oride, bacampicillin 5

f@(ﬁlﬁ RYPsf REmulRIMYBE(TD], wh@fem BRb&d Hrade@f apfo%ula (a-1),

Earpfar%nﬁ@wﬁgo%g%ﬁ%%m g@s@g& E&m&'iﬂp{{%.mf% (Ib-1),

$Ibdiz)u (ha-3) @e {I5Ld) pelinrbeg@eianed bycepttal godn idieR@ediate of formula (11-a),
TBF LI A0 Bk RB GE0E P Mo EERIRP 2R i

sodlun1 cef ot axi ne sodlun1 cefnendﬁﬂ hydr ochl ori de, _gre
cefuroxi me, ceftriaxone sodi um ceftazk®h X

cefoxitin, 10 cefnetazol e, cefotetan, /;
cl avul ani ¢ aci d, |n1penen1“Hztr nam D&t racygki ne,
chlortetr?cycllne hydr ochl orrte,

I

Qﬁtracycluge oxytetracycli ne, (ta-1)
M4£e rolitetracycline,

laun 7 &b &i n driochl ori de, doxor ubi ci n,

acl a i Rzkananycm sul fa bekagpanyci ng7 g ,
tobramycin, gentanycin sulfate; di beKacj n, |am kacin, NG
m crononj ¢in, ribostanycin, neonyctn sak exY15Y “(CH)p R
paronony0|n sul fate, streptomycin sulf R®

di hydr ostrept onmyci n, destomycin A, hygronyylnRE
apranycin, sisomcin, netilmcin sulfate, (1a-2)
specti nonyci n hydrochl ori de, astrqucln sut f afee,

val i danyci n, kasugamycin, pol yoxin, astididil S R

erythromycin, erythronycin estol ate, | N >(CHyY; R

phosphate, tracetyl ol eandopycin, xita [

j osamyci n, spiranycin, tyI05| I ver mec |ny R

ni decamycj n, bl eomycin sul f 20 peplony6|@b$plfate

§f& i opol yrmyxi Jr*B, baC|traC|n colistin

sul f ' t esul f onat e sod|un1 enr anyci n,

m k V|@g|n|any0|n F%ony0|n sul f at e,

Vi o vi onycin, vanco aqk%nonyCRh "

neocarZ|Rbstat|n bestati n, pep atin, N,

| asal oci @) sal i nonycin, anphotericin B/ \ny[st af i n, (CHo)q R

nat amyci n, trichomycin, mthramycin, Ii

clindanycin, clindanmycin palmtate 25 hydrgghlorlde

fl avophosphol i pol, cycloserine, pecilocin, (Ib-2)
1seofuhV|nﬁ chloranphenlcol chl gk npheanoI#

gﬁa:) 8y ci n ,(,}R pyr r8fnitri g ? fo /N:Rz

f usi a\c d i Cetafyain, tamotn,  sifioc nl?r er (CHzJg R

Myc ?ents whi ch may be conbi the
conpound oﬁ f&'mula 30 (la) or (lb) are for §xaﬁp
rifanmpicin (=rifanpin); isoniazid; pyrazinam de3s

am kaci nfl-c)
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et hi onam de; et hanbutol; streptonycin;
para-am nosalicylic acid; cycloserine; capreonycin;

whavanyese; thi oacetazone; PA-824; PCT/EP2007/063312

qui nol ones/ fl uor oqui nol ones syech as for exanpl e

noxi f | oxaci n, gatifloxacin, ofloxacin, ciprofloxacin,

sparfloxacin; macrolides such as for exanple

cl arlthrorryc:| n, clofazimne, amoxycillin with 35

ak'avul anRke 'o‘{i| ri fanmygi ns®% i fabut®™: rif Bperffi ne:

cl oseC |n__VWZUUﬂ/011

/ EP36B7/63312 - 34 GEN PREPARQTI &2 R

ccording to the i nvent i oOnFtan merg—;,lly

be prepaged byF% succession of steps, eachjof whitch

I's known tg t he skilled person 5 Compounds oﬂbﬁornula

(la) or wher ei n resents a radical of

fQﬂnmspruadS(@ﬁ oymula (- D) (1912)( b-3) or {dbrdy eancadsrplouprdparbé by geacting

raﬁ@ﬁt@ﬁﬁ‘é’&ﬁeﬁé’ opfbnfnﬁfa"(w (ﬂ %) Jvlth gd@lz g})the pFdRedek-of a suitable

Ia%‘) H%ﬂ ared b){ react i.ng |

VF% @Fﬁa\@a f‘é‘aB‘ﬂ’ eflafr eatr(qﬂw Fyine, @wopa?p Emince ﬂll%ﬂpropy

@Hbﬂdﬂunem th a suitable acid, such as for exanple

pol yphosphoric acid. (Rp R7 R6 Rd gyl \ \ gt (£Hz)(q

NR5 R NRz (R) R7R64aC|d(Ia1) \\

(CH2)g NRS acid R2 R3 (R p R7T R6 R4

NERs (11-a) R3 NR z 105&'0?'2) (R

\ (CHz)q N‘R5 acid N9 R 2

(R’ )p
SOCl,
\ R",
I
(I1-a) W(CHQ

(Ia 2)

R
SOC|2

R, (Ib 1)
W(CHM SOCI
2
R
I
(I1-b) W(CHQ

(Ib 2)

The reaction in the presence of a suitable acid such as for example polyphosphoric acid,
is preferred for the preparation of compounds of formula (Ia-1) and (Ib-1), especially
(Ia-1). The reaction in the presence of SOCI, is preferred for the preparation of
compounds of formula (Ia-2) and (Ib-2), especially (Ia-2).

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

which are well-known to the skilled person.
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20

R (RpR7T R6 OH4 (Ib-1) Rs (CH)gq Racid R3 RO
(Rp R R6 4 R$ NCR (11 b) ti~-N (CH2)g "Rs R3 R 9

wR0globs22) 7 R6 R~ R7 R6 (R)p R OH R4 acid (PQPERbDOMG3312

\'\ (CH2)g N-RS TV \ A (CH2) g Rs N R2 R3a N R2 R3a
(la-3) (11-c) WO 2008/ 068266 PCT/ EP2007/063312 -35
(RN R7 R6 4 acid (R)p R R6 4 OH, RR\\ \
(CH2)gN'R5 \\ \ \ (CH2)g N'R5 NR9 R3a N RO R3a R$ R$

(HI %cdﬁsuﬂdr&i Fjthfaahp udwlieded off the Brilled kA td ¢xplére &he’lapproprlate

n_al.so. .be ar ed
o Wb s G RPLSY el SRR SpriitReckdd rpffions in
tolt@rpwelstem(}?edasfreécmpmmﬂl e solvent, such as for
exanpl e pyridi ne, tri et hyl am' ne, di i sopropyl am ne,
di i sopropyl 5 eth am ne. % RT R R4 \ \ \
(MmO nIRS, fognlg@ﬁjazl)@ (Fp- 1)(qa)1r§1 RbCRECI@Fdby Teactmg an intermediate

of formula (IITa) or (IlIb) wherein W, represents a suitable leaving group, such as for
example halo, e.g. chloro, with an intermediate of formula (IV) in the presence of a
suitable base, such as for example Na,COs, and a suitable solvent, such as for example
an alcohol, e. g methanol.

GN R R

R4
N N
\\ X CH 1+ HNRR® |\\ ~ (CHJ7 R°
AN, 2 R
N R2
(V)
(la) (Ia-1)
GUR R" R ”
N N s
W, \\ AN k|/\(c:H2) R
N R®
s
Ib-1
(IIIb (V) (Ib-1)

Compounds of formula (Ia) wherein Q represents a radical of formula (a-3) and
wherein R™ represents cyano, said compounds being represented by formula (Ia-4), can
be prepared by reacting an intermediate of formula (VII) with diethyl

cyanomethylacetate in the presence of sodium hydride and a suitable solvent, such as
for exarnple tetrahydroﬁlran

Ry

(la-4)
VI

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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R\ \ CH25'q NRS R3 ( SOCI2 R (Rp R- R6 R4 \\ \
(I1-a) / (CH2)g NR5 R 3 2R (la-2) (Rp R7T R6 R4 i

w0 200806268H2) g N RS SOC12 N RO R R8 (R p R7 ReCTEP2007/063312

(Ib-1) ,R\\ \ (CH2)gN-RS R3;50C12 N R9 (R)p R7 R6 4
RER it \ (CH2)gN'R5 (Il1-b) / RBNRO R8 (Ib-2) The
reaction in the presence of a suitable acid such as

for exanpl e pol yphosphoric acid, 1is preferred for the

Athe Rampbiy ddfore@P ANt 1fmdyobadnaeitddtokhe edtebspddatidg N-oxide
%%%%%i ﬂl ly 10 %I a- 1%r. The rfeacti olg. i n ttr'hel presence of.t

° %Wﬁﬂge SR P'OFCAUR I8t PR FaBS ISP e BB 1S
df-ofide farlra. JdidN)xidaton (Edvtidh magppeonly by cdriiad Bt by reacting the
DSt fia KPPy (P o D BT i oTolr Y
R B O A AP R SRR Ukl o 1Rk,
tREOxEde: PPBEPPaICIBITZaMOP2EBICO 6BRBES P /CEMPDIY NTBggIperoxide,
B8 liltheth[SorCRAR hHBL&SmWMal Eérﬂxf%@ clonovdigdgRraxfidd Ptassium
ski | l'(fd man to explore t .(fq%g&)roml ate te .Srat res
TV o ARPTORIC PEARICIRSHPX Y] %nmfﬁepe%ygﬁ b et 108
akavipler Barti@mboperoxoic acid or halo substituted benzenecarboperoxoic acid,
¢.g. 3-chlorobenzenecarboperoxoic acid, peroxoalkanoic acids, e.g. peroxoacetic acid,
alkylhydroperoxides, e.g. tert.butyl hydro-peroxide. Suitable solvents are, for example,
water, lower alcohols, e.g. ethanol and the like, hydrocarbons, ¢.g. toluene, ketones,
¢.g. 2-butanone, halogenated hydrocarbons, ¢.g. dichloromethane, and mixtures of such

solvents.

Compounds of formula (Ia) or (Ib) wherein R' represents halo, e.g. bromo, can be
converted into a compound of formula (Ia) or (Ib) wherein R' represents Het, by
reaction with Het-B(OH), in the presence of a suitable catalyst, such as for example
Pd(OAc); or Pd(PPhs)., in the presence of a suitable base, such as for example KsPO4
or Na,COs, and a suitable solvent, such as for example toluene or 1,2-dimethoxyethane
(DME).

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

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

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

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

N,N-dimethylformamide in the presence of #BulLi and a suitable solvent, such as for
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order to obtain a desired conmpound. 5 Conpounds of
formula (la-1) or (lb-1) can al so be prepared by

WO e@sss266 an i nternmedi ate of fornula (111a) opCtl/EP100)/063312

wherein W represents a suitabie |eaving group, such
as for exanple halo, e.g. chloro, with an

internmedi ate of formula (IV) in the presence of a

sui tabl e base, such as for exanple Na2CO3, and a
suhrhplelteragtrodintn. su@da cam B@ﬂidsemmmlnefurtm bl o@ﬁb@ted 1nto a

Eorhppid e () pr 5@5@&%’ 1R & 5 pefIH o wiea yuiable
e dRRingl agpntRsych kg dor e(;damplle) NaBIR) ai7inRbe piRpencRef RuiRble $@lvent,
\ RRR R
Nt KPR oo R N Py e o
formJIa (la) wherein Q represents a radical of fornula
Gmdouddsof fBhBNIRI1A) B3aDLY %ﬁél@ﬁle[@tr% fé)!@fﬂ@C Syl can be grepared

nds bein esent fo mul can
%wggwﬁaagwnﬁegﬁ ?ﬁr{e@wﬁﬁ 8F ﬁléhw FEMgR (lﬁgﬁh’uF & lzrvmand the
\hkg hwidl ﬁtﬂglyﬁgczgymmﬁmm ylhacstfat eainipld MuM(ﬁMﬁmlglf t;le presence
i um ri suit nt...such as
SR AT SIS, SRB AR A PRT REPEE g R YRR ot Yllle
4olvN@, such as f@r@e@@ptp RY-dimethylfof1@rip)dy. HRes 1Ract Nk pEferably
&igﬁ‘oéﬁed %g[el\,%teglg&n nppunds of fornula (la) or (Ib)

furt e prepared by converting conpounds of
fornula (la) or (Ib) into each other according to

Admponadd o FoaHRa (L) 3PEbPwABLINR' ffRSEItORFRN-, can be prepared
from a compound of formula (Ia) or (Ib) wherein R' is halo, ¢.g. bromo and the like, by
reaction with R**R*™NH in the presence of a suitable catalyst, such as for example
tris(dibenzylideneacetone)palladium, a suitable ligand, such as for example
2-(di-#-butylphosphino)biphenyl, a suitable base, such as for example sodium

t-butoxide, and a suitable solvent, such as for example toluene.

Compounds of formula (Ia) or (Ib) wherein R' represents -C=N-OR"!, can be prepared
from a compound of formula (Ia) or (Ib) wherein R' is formyl, by reaction with
hydroxylamine hydrochloride or C;salkoxylamine hydrochloride in the presence of a

suitable solvent, such as for example pyridine.

Compounds of formula (Ia) or (Ib) wherein R' represents —CH,-NH,, can be prepared
from a compound of formula (Ia) or (Ib) wherein R' is formyl, by reduction in the
presence of Hy, a suitable catalyst, such as for example palladium on charcoal, and a
suitable solvent, such as for example NHs/alcohol, e.g. NHs/methanol. Compounds of
formula (Ia) or (Ib) wherein R' represents ~CH,-NH; can be converted into a
compound of formula (Ia) or (Ib) wherein R' represents —CH,-N(C_salkyl), 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.

Compounds of formula (Ia) or (Ib) wherein R' represents R>*R**N-CH,-, can be
prepared by reacting a compound of formula (Ia) or (Ib) wherein R' is formyl, with a

suitable reagent of formula R**R™N-H in the presence of a suitable reducing agent,
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20 WD 2008/ 068266 PCT/ EP2007/063312 -37 The conpounds
of formula (la) or (Ib) may be converted to the

waeoroseseendi ng N-oxi de forms foll owi ng art - knp@aEP2007/063312

procedures for converting a tdgval ent nitrogen into
its Noxide form Said N oxidation reaction my
generally be carried out by reacting the starting
material of formula (la) or (Ib) with an appropriate

Qugady for Oxanile BQE(IN(;? @m&sﬂm&m sﬁapamf bﬁdrﬁplé a@ag@aﬁﬂ@ and
S ris or. ,exa X1l ge
BTGB Bl S AR R frsr i RIFIPEL™ %

sodi um per oxi de, potaSS|un1 per oxi de; approprlate

o‘?ﬁﬂ%hﬁdso@flr f%h‘glﬁ 31212@}’ g éljeﬁleR]pL%@ éht@&rhﬁil% §arh°d% ptSpared by

for = exa oper oxoi ¢ acl d
$eAsEng 8 @@@@ow&&fefﬁ@@da 161@@ er drbwvherge, 1%3|l is éal@oxyl with a suitable

%zfael QR RERARAGAK m?h%ﬁb@ha@ﬂ&ideqmma&mglﬁble base, such
aci.d XQacetl C

&b I WW%&QF‘E‘XFHE’%G l%aault% lolg. yhhitiop syErRig fddeene. The
%tatu&ldl rodet vedirgocs heC urfigy reedtmphe] by ydligy trinhcdhysilylethanol a
&%Q@%l lhteeﬁ%gdlﬁtg gﬁ gr%led af]nda Itlehxg Lea,[ i olnedr Ofi&L ki)so rne%c%tg(a with
hgtch’ootyéerrmmnslunebrgmuth (dllﬁﬁeﬁ)an@t sudalds seinchtmlwh as ézr eghmple

itﬁ[ dDAAE Y Sotaih M %L&féﬂéat?sfe formula (la) or (1b)
er |n R represents halo, e.g. bronop, can be
converted into a conpound of formula (la) or (IDb)

\GiRiuRdSOf forRiI. SRS (Ibeivheloi R R pfkERNaMinbBarbonyl, mono or

Bk dlort TR Ay B B RSy 55t compound of

;fmemﬂm de) af (Il8) whartiati'ds babexyl swith a asitdbir araanpéistakisBROdpling

IRy A SR, S Rc
dongreummds],bf- Cfﬁb@%ﬂl‘lham(dlaé)le or N(Y Hicyato haky ke hrbRdiimalerpa| 1e(3-
fdheth ?@%@r@ﬂj@%tby‘[@%o@ﬁnﬁ%ﬂé%ﬁftﬁ% bﬁ%%d&ﬁ'&?%@&mﬁfe

farm i n whi

dsigthpp @H}?etmfw Sm@}?let %\é?phémh % foh e’%@%ﬁ){ﬁ‘%&ﬂ%ﬁ@“ and
ahdeyylatdchpridgent such as CH3B(OH)2 or (CH3)4Sn in the
presence of a suitable catal yst, such as for exanple
Pd(PPh3)4, in a 25 suitable solvent such as for

Scanplueds of fosnea (QIa) oy dbylivhetindk \repreaens gipMEbonyl, can be prepared

I%ﬁr}pa&lﬁﬂ? $n Pt g{egxlfa édnﬂ)ogﬁ& of tdthnu M]@zgedr EIIJEWHG?@HK‘R'I & hcflo e.g.

ar b conver
é)lrorfl@ ﬂﬁdjth@ likeayithp qutqb)le gyt dahsidRin the prepence 9é ﬁBubyand a suitable
Is6REAt QUth A4ifbihexk r&f’ﬁ&np MeseReQidA s gr&é%hﬁ@ k15%1‘3?01*med at

atal yst such as for ex | adi um o cha

N AP HEHER ahtos cgpmple mﬁn@ St %Pm?b) PFoGyCt. %wned in
8P i oafdizkdcaod sulﬁbE ox1dmts haoiohs foTbEarﬁlﬂmamgmﬁ% oKide, in
g ndltlons can ert a,co

nd .
a4 Br &SR PR AR TR b BTN BE Blricen o
a conmpound of forrmula (la) or (Ib) wherein R4 or R5
%@%ﬁn@ﬁ BAShak a{Hd'I@& e il Boict
&ﬁ) el n IS %pﬂgpﬁgartlgh ar n% %%nr&# (n%g
substituted with alkylcarbonyl, can be prepared frorn the corresponding compound
wherein the ring moiety is unsubstituted by reaction with an appropriate acyl chloride,
¢.g. acetyl chloride, in the presence of a suitable base, such as for example

triethylamine, and a suitable solvent, such as for example methylene chloride.

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

moiety, can be prepared from the corresponding compound wherein the ring moiety is
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converted into a conmpound wherein R is fornyl by
reaction with N, N-di nethylformam de in the presence

wobtomBed2be and a suitabl e sol vent, such as for REX/EP2007/063312

2008/ 068266 PCT/ EP2007/ 0633124(_- 38 exanpl e
tetrahydrofuran. These conpounds can then further be
converted into a conpound of fornmula (la) or (IDb)
wherein RL is -CH2-OH by reaction with a suitable
rs@ktEhtog w&@%ﬁ}lalk?l,l oh r@,‘&tldc)@i}vuﬁ)aaﬁﬁétﬁurhla“&hﬂat@ﬁdhé pretsﬂﬁbe ofa

pr abl e s h as

SHESFESHPS. Sf® KamaR B patt Sy @R ptl anttgh Sivent,
Goctpoufiod sxapiplé em alablzol( ¢. g,)rncihar(dl b) wherein Rl

represents Cz_6al kenyl, can be prepared by reacting a
compound of forrrula(la or (Ib) wherein Rl is halo
é?ognpqyp@mf fgraula i) of {IkbwheemR” represents phenyl substltuted with halo,

Icfu'l Eé'tEUﬂ\[e@gd_ﬁﬁd) koMb b%ﬂdtfbf foHflla &%) Bloméf gé'f@ﬁﬁ} reﬁ)resents phenyl
1 DU Vv J SUul
by M vsieion P BRS pan i Siehcs sl sufable catayst,

BuEs&NOL cfmse Qd{Hchb)h €in ik mrotenendt a suitabledsmsd, Gtcheasaopb-eample
I}{Ta:;bgl M hz;sltu{te rleé \s/%nﬂtveeng %ué:n‘pg rfo%?e%%rtrli)f%g%l&gné) 5ref 5! rdanqlct){oxyethane
f(EMEx)I aand(alnaijCObol fartgxamhkerre¢tharRl. r epr esent s RsaR4aN ,

can be prepared froma conpound of fornmula (la) or

(I'b) wherein RL is halo, e.g. bromo and the |ike, by
PRI SN ok BahwhelRin R TTepisecnsy msbages cap by converted into the

goirtadh&ing abpYSid ofSBANI b)‘\ﬁ’lﬁer@mfﬁ?ﬂk ﬁydrogen and R’ is oxo, by
thp' di. beﬂﬁ?v]l [ deneatf‘et onaa? adi.um sul
| 8%? 15 10 HRHPIASCED P %Q‘&Pﬂ%

, such as fof example Ey(?rochlorlc acid, and

Zs(udablé sddutnt] plbaplirreeidplehiorane. a suitabl e base, such
as for exanple sodium t-butoxide, and a suitable
sol vent, such as for exarrEI e to]Juene. 20 Conpounds of

fGommouady ¢ffprroula (lap pr @heweeminR” anddy care taken tageieoRrith the

GRRRE (P HVERAMES, arb raaseh%d @& mwnﬂ dexufth‘hfﬂ%ﬁ(ﬁpﬂélﬁl)yl Qhn be
(I'b)” wherein reaction wth

WWF%t%CW%%’@m&%W@%@@f deEyaixe\pygrachien with an

hl)bpﬁfo@ﬁhlﬂe @&ga@l@ d)IfinE)ﬂg@nlb I’p%fj‘o&ﬁfée Aqur@nwinb?ahﬁ Redxi@Rtcomprise,
ILne of

Co
v Estefipic Rhg SRLPerpwBke i Reeoh SPTRBTRE gl pRfofiel e
poélpa)rpmiomder (p)ﬂtaasmmrmmmd:b epprbpriatooezafilcaperaniddsitdy comprise

\}ﬁg?d’x 'a&dﬁ% > R a%xmgl*%yb T u%%&% erbRoit B&d oPBSl%%PBsglt&Ed

or exanp
n@ﬁ&@%@merowcad e@ |3t0é1b1reb%w@mbop@f9mic agldf pgroxoalkanoic

%éﬁgpé &€ ﬂé‘l"&/o@é&@ Q@id% al® mydllﬂlp@oﬂﬁfeb hert, QQW%F._H‘%? efb&lde

f or fein ents

n@s S%lefﬁ% fufeeEPr cKFgP @@t%é%ﬁﬁ% > $-8r THANR emglsi cdike,
(hlybjocudvens lerg Félud’n@plﬁe&@r&@l@g Z(;biztaﬁéﬁﬁlhzﬁagdﬁwe)izlybmarbons e.g.
X tion SU|ta? q de or ketone reagent,

a
suc Orgmeg%?e ex%mlf%reﬁa Sr?aYegeshyde or fornmal dehyde,
in the presence of sodi um cyanobor ohydri de, acetic

Hhi @ t?ék%‘ﬂ f £ @J(Hq
ggdg?pgn??sr@ﬁt% ‘% kda?or gg ec/@ or nu aed 0) @9‘ @Yamme by
VipRsStan withp w@gblégéﬁ?@lmmwmas Qfa?ﬁa%‘éle 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
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prepared by reacting a conpound of fornmula (la) or
(I'b) wherein RL is fornyl, with a suitable reagent of

wo ooosbrelksaR4aN-H i n t he presence of a suit abP@r/EP2007/063312

reduci ng agent, WO 2008/ 06826f; PCT/ EP2007/ 063312 -39
such as for exanple BH3CN, a suitable solvent, such as
for exanple acetonitrile and tetrahydrofuran, and a
suitabl e acid, such as for exanple acetic acid.

@m@o&nﬁfo of; 6efuay1ranh aryll 8hidafuafetdry m‘ﬂﬁfeg lafe Bpresented by the below
S.a can r ea
SIS SR TR R SR el PR s g B8 TG Ay

cayltaokgry], Katt @y eall@horc Bl erbayl arel whercin Aigeprosenesxanpl e
[ base,

R AP A B i e AR o B B g

sol vent, such as for exanple tol uene. The obtai ned

dergoes a Curtius reaction, and by adding

et hanol a carbamate lnternedlate IS

ut yl ammoni um brom de (TBAB) in a
suitabl e sol¥ent, such as for exanple tetrahydrofuran
to obtain the am no derivative. Conpounds of formnula

(I@Q or (kb) wherein R represents am nocarbonyl, nono
of i ylh§n1nocarbonyl or RbaR4aN-C(=0) -, can be

prep eacting a conpound of 15 for mul a (la) or
(1b) R Ais carboxyl, with a suitable am ne, a

I ng reagent such as for exanpl e
hydr oxyberZotri azol e, a suitable activating reagent
%Ififepelﬁ\%g re 1%5% Mmlm%l & fbrm@ifyr bonyl di i m dazol e or

exyl carbodii mde or 1-(3-
dlnethylanInopropyI) 3-ethyl carbodiimde, a suitable

bagé, such asﬂ?qr exanpl er® tri et hyl ami ne, andRi $m
abl e soI , Sdsdch as)for exanp%eRfet&ah of +N R
a%d Chy(]eméchlorlde"i1 Wl OR° f or mu |Ia)(@H2q

(I'b) Rherein R represents yl carbonyl, can be

prepared by reacting in a first step (a) a compdrifd

of eddmula (la) or (lb) wieeein R is halo, e.§3

bromo and the like, with a suitable aryl al dehyde in

t he presence of nBuLi and a suitable 25 solvent, such

dtis feyidertihafgn éha feragamgdndfin therfo llqwing reacsions, die jegction products

RhSS werl@&hr%s% %%MI fhe rf@ééua{l melRith aﬁr@ﬁtie%ma ﬁdﬁﬂﬁt ﬁﬁr&ﬁéﬂracgordlng

exa - n ext s e praduc ai ne
nﬁw@aloeae)s spnctafy Eoruyhe Fﬂgtagug}& Pt Sl g a2 And

&ﬁrd‘n@fto@ﬁlﬂ{yp I Ielslfaﬂ@éil’wﬁﬁnﬂhaﬂeactioﬁ prédiRtth&SKBE & Mbrexthan one

| vent,. suc

I hyl . .
i PReEic T Bt NG Bt e BRRIEp VPOV B i i
R4rtanbir REprepre skomagography, swohes prepsrabse HPULCe dhiwilt h
I f
%h#o\ﬁlla‘f@%gﬁ% Ind&?dﬁaﬁ&aﬁ&%gl%ﬁgrs 0?‘?1{81@71'3&311%& bltforey! gér{:egso be

titut
BB SperFTisRe PRy BESSEODY (SFFor | do, . o

acetyl chlorlde |n the presence of a suitabl e base,
ch as for e éﬁ%r | am ne, and, a SUItaqle

Jufine ShcRAsand G i ChieyMeRB Mg aethess
commercially available or may be prepared according to conventional reaction
procedures generally known in the art. For example, the intermediates of formula (Ila)
to (IId) can be prepared according to the methods described in W02004/011436,
W02005/070924, W0O2005/070430 or WO2005/075428, the contents of which are
incorporated herein by reference.



Compounds of fornula (la) or (Ib) wherein R4 and R5

represent an unsubstituted ring noiety, can be
w@e@paseds f rom t he correspondi ng conpound wher BCTYEP1967/063312

ring noiety is WO 2008/ 0682664CT/ EP2007/ 063312 -40

substituted with arylal kyl, by reaction wth ammoni um

formate in the presence of a suitable catalyst, such

as for exanple palladiumon charcoal, and a suitable

0 b¥eidtilar, thdidferasdibRl oefaiplalRn add W) @hn b&€p@pared by reacting an

net hanol, . Conmpounds ,of fornmul.a (| or, in .
e ob RN e Rp TR By Y2 A PR Recording
¢otheebilewingmtastian schepwud: of fornula (la) or (Ib)

wherein R6 represents phenyl substituted with Het, by
reaction with Het-B(OH)2 in the presence of a suitable

catal yst, such as for examshemed(pPPh3)4, in the
pres ﬁ9§ of R suitable base, such as for exanple

Na2 and suitabl e solvent, such as for exanple

t ol uen - g~qef hoxyet hang 10 (DMVE) and an

al cohof] anple met h \ Cﬁqu@dﬁd_ni_garnuhaa)
(la) represents met hoxy, cafRbe converted

into the coWreéﬁonding compound of fonula (1b)

wherein R8 is hydrogen and R9 (V6aloxo, by hydrolysis

in the presefd of a suitable acid, such as for

exanpl e hydrochloric acid, and 15 a suitable sol vent,

such as forgexanpl e di oxane. Conpounds of fornula (la)

or (R whefein R4 and R5 are taken together with the

nitrogen tol whi ch %hey are attached to;ﬁorn11, 1

- di ox{ rpROl i nyl, c prepared from the )
t hi onor plpdkﬁaﬁg;pia v (d&%'%y reactPon (O

apriate organic or inorganic peroxide.

Appropriate inorganic peroxi dé4Péonprise, for

exanpl e, h{Mdrogen peroxide, alkali metal or earth

al kal i ne nmetal peroxides, e.g. sodium peroxide,

e Rl RL I G AR U Rl R

henzisaeaa bRl X0 fematd daprStitdh@nsyRahdrcy tiedate of the reaction.

b ' id,.e. :
AT b7 O R ERBEaP G ar 55150 B BPBRBEFCag tetygen 20 and
adDd€, e.g. peroxoacetic acid, alkylhydroperoxides,
T 'saling Edachbll n%ﬁlocg(}ltﬁlé QaP6d 1195)&1 dg sy tl‘%ékzte %Qhﬁo&ﬁis%??ﬁﬁmla[ (IIb) or
are, for exanple, water, Iower -alcohols, e.g. ethano
aHd) staréing iflean ntaipgdiotes obdnaula(Mg). t ol uene, ket ones,

e.g. 2-butanone, hal ogenated hydrocarbons, e.g.

i chl oronet hane, and mi xtures of such sol vents,. 30, :
%&B@a%%%a?s 2idpriifla <?1P DY BF PrapBied@grPTdIng o pe following reaction
Golvney 2¢d into a quaternary amine by reaction with a
sui tabl e quaterni zing agent, such as, for exanple, an
optionally substituted CL. 6al kyl hal i de,
aryl Cl. 6al kyl hal i de, C1. 6al kyl carbonyl hal i de,
aryl carbonyl hal i de, Het' Cl. 6al kyl hal i de or Het'
carbonyl halide, e.g. nethyliodide or benzyliodide, in
the presence of a suitable solvent, such as for
exanpl e acetone wherein 35 Het' represents furanyl or
thienyl; or a bicyclic heterocycle selected from
benzof ur anyl
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or benzot hi enyl; each nonocyclic and bicyclic
heterocycle nmay optionally be substituted with 1, 2

wW@R008/0682b6t i t uent s, each substituent i ndependepd1/EP2007/063312

sel ected fromthe WO 2008/ 068266 PCT/ EP2007/ 063312

-41 group of halo, Cl-6alkyl and aryl. Said quaternary
am nes are represented by the below fornula wherein
R10 represents Cl-6al kyl, Ci1-6al kyl carbonyl,
aryl Cl- 6al kyl , aryl car bon\§cherlep1C1- 6al kyl or

Het | cardgnyl and wherein A- represent srg,

phar mac utipah%y acceptableocountqg i ony _such as for

exanpl e e.” 5 (R o\ VN R2| )R R7 A-
RO R$ |er/e n Q r'epresents a radical of U§ Ri o
R6 Rio 104 +1 ,RAor +1 ,RA or *NRN( CHZ)

~qN, R (CH)g NRS (cHZR5 R3 R3 R3a (a-1) (a-2)
(a-3) 1®"Ht is evident that in the foregoing gnd in
the fol | §wi ng reactions, the reaction productg ®may be
i sol at edh\r e Reacti on_medi um and, @'f, nec&ssary,

further L accordi ng @pef hodol ogi es general |y
known in the SrtocCisalch as extr ion, cr ZatR’on
and chronatograghy. It s FuttHer~evi deqt_th

reaction produ¢fs that exist in nore 4an oné' 15°
enantioneric form nay be isolated fromaghelr m xture
by lggwn techni ques, i R"),particul ar préparajive

chr onat ogr aphy, such as epar at j ve LC, chicial
chro VRO | ndiyi dyd N di a3yt erfBoi somer s or
i ndi | _enanti onerg capzs be obtainef by

Super cfi t Ncas-cBhni d Chronato@ra@hy (SCF). 2D The (c-4)
starting materials and the intermdiates arg conpoun
that are éVther comrercially availxble or nmay be

prepared accordi ng to conventi onal | | R®
A &
N 2a
N(R“%)(alkyl)
(V-c)
R
| XY RS
P Z
N R2b
(V-d)

wherein all variables are defined as in formula (Ia). Reaction scheme (2) comprises
step (a) in which an appropriately substituted aniline is reacted with an appropriate
acylchloride such as for example 3-phenylpropionyl chloride,
3-fluorobenzenepropionyl chloride or p-chlorobenzenepropionyl chloride, in the
presence of a suitable base, such as triethylamine, and a suitable reaction-inert solvent,
such as methylene chloride or ethylene dichloride. The reaction may conveniently be
carried out at a temperature ranging between room temperature and reflux temperature.
In a next step (b) the adduct obtained in step (a) is reacted with phosphoryl chloride
(POCl3) in the presence of N,N-dimethylformamide (Vilsmeier-Haack formylation
followed by cyclization). The reaction may conveniently be carried out at a
temperature ranging between room temperature and reflux temperature. In a next step

(c-1), a specific R*-group, wherein R” is for example a C;_galkyloxy radical is



procedures generally known in the art. For exanpl e,

the internediates of fornmula (Ila) to (l11d) can be
w@e@paseds accordi ng to the met hods descri bed i PCT/EP2007/063312

W2004/ 011436, W2005/07092444 W2005/ 070430 or

W)2005/ 075428, the contents of which are 25

i ncorporated herein by reference. WD 2008/ 068266

PCT/ EP2007/ 063312 -42 In particular, the

iiﬂittcﬁruaagbygteasmcg‘ tht iteimedlidtd tehpaund obtdigdd i]g arp h{}s) with

reactin ternedl ate o or
POTREAES) tnf RRSineP B §Puipa SRSy Tor bty fr0-Orcatiopt.
dde omtdnn@hatt obtaimed firobtbp (h)rrgn rBa bt icomvestet ente af Itermdsliate
N 0 Pretmoto (i el s s
p(@m)ecp freuNplle scplye}t sugh pe fqrgxapple ap\gjcoligl. - ptBangl. ¢rrpn
%dg}leéwat@r ﬁhﬁxtﬁ‘ﬂg'r §@gﬁ1@ Y tn tﬁ%fb?,e%gg)ftg%hft@d]y gisef wcﬁ Rs for

| \/ | | S

SEpPple ﬂ@gﬁa@ei‘eﬁﬁ%ﬁ%éﬁw@ TSPCt{Oﬁé“Fhegb?aﬁS’ &% pf%ﬂ@nce of
rasatible bastpyuch@n }f@mxempleﬁ(;_tm)mﬂrai s@ttaldd o l&éntasuch as for example

r%ernaotnleJ [(Jseegr eagldﬂg "I%et V%B edlage ?‘t‘?[amed %nnsq%p (Zbé can %,5 aonverted
olﬁtofanmummaed(iatt bhexsin Ri isl Eﬂ)(Rs)(aH(m) n@erenmi& | lrsthefdmdm at dkyl, by
%acftlgﬁ MEVCY sﬁl}{al) s#Po lgﬁrgkné(gﬂ(?ﬁ% ?E%?es%flcef & a'@ﬂllltgbl(: Yhse, such as

repare accor [ owm n reacti on
i@w@@pﬁezgotam%wm 266 2 PaRLEREOERL @e@gqsz or cyggnple

Q6k6A®i1E (step (c-3)). The intermediate obtained in step (b) can also be converted
into an intermediate wherein R” is C;_salkyloxyC)_salkyloxy optionally substituted with
C1ealkyloxy, said R? being represented by R™, by reaction with
CisalkyloxyC;_syalkylOH optionally substituted with C; salkyloxy, in the presence of
NaH and a suitable solvent, such as for example tetrahydrofuran (step (c-4)).

Intermediates of formula (V) wherein R” and R” represent hydrogen , said intermediates
being represented by formula (V-¢), 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.

Scheme 3
1 R O, H
Ny I o
XN (@) XOXYRS
S o 2 ™ 2 ey
A N A~
\ N
(V-e)

Intermediates of formula (V) wherein R° represents Het, said intermediates being
represented by formula (V-f), can be prepared according to the following reaction
scheme 3a.
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(RP 1I0IL (RP N (a) O +R6 C ~~~ 6 NR H(Rp
(by /\R6 (Rp N(c 1) 6 OCL 6alkyl I R Od -6alkyl

w@ Yoapesdecl (c-2) (Rp (RP\ (c-3) \\ ~ RGPET/EPI00RB63312

N (d) NS-Cl_6alkyl HS (c-4)45(RL)P (V-b) R6 N
N(R2a) (al kyl) (V-c¢) (RP \\ ~~ R6 N R2b (V-d)
wherein all variables are defined as in fornmula (la).
Reaction schene (2) conprises step (a) in which an
appropriately substituted gtihdnd® i s reacted with an
Rpropriate 5 acylchloridgnsuch 7aaof or exanpl e

a . . £

3\phenyii propi onyl chl ori de,\'3- f | fior'abenzenepr@pi ony’

C i or p- chl or oben2enep ' Loripde, WAt PN
prlesghceloft ateser®dbl e bhsell “such jas tri ethykgmin 1 Het
and”a Ui trébl e reaction-i nert”solvem, such asP\F g2

nmet hyl ene chl oride or ethylene dichloride. The v
reacti on nmay conveniently be carried out at a

CETPSr LA LA, Sl Lo R sk i oy
obtcaddneth Hot-€(e@)-Hajkings:Budaat @ chivutehofprsogplbiobyde, such as for
%Qllrﬂﬁlie%,6,6-tetrarnethylpiperidine, 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-f) 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’), in particular (V’-a) or (V’-b), can be prepared according

to the following reaction scheme (4).

Scheme 4
1
(R )p (R‘l)p y
NN @ i
IV RS \ N (b)
| A — | S R a XY R
N cl o |
N e P
H o
V-a) R®

(V'-b)
Reaction scheme (4) comprises step (a) in which the quinoline moiety is converted in
the quinolinone moiety by reaction with a suitable acid, such as for example
hydrochloric acid. In a next step (b), a R® substituent is introduced by reacting the
intermediate obtained in step (a) with a suitable alkylating agent, such as for example
alkyliodide, e.g. methyliodide, in the presence of a suitable base, such as for example
NaOH or benzyltriethylammonium chloride, a suitable solvent, such as for example
tetrahydrofuran.

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

prepared according to the following reaction scheme (5).



(POC13) in the presence of N, N-di net hyl f or mam de
(Vil snmei er-Haack fornylation followed by
W@ yaiiogsaté on) . The reaction may conveni ently beECT/EPINBW3312
out at a tenperature rangingghetween room tenperature
and reflux tenperature. In a next step (c-1), a
specific R2-group, wherein R2 is for exanple a
Cl - 6al kyl oxy radical is WD 2008/ 068266
PCT/ EP2007/ 063312 -44 introduced by reacting the
i nternedi ate conpound obtained in step (b) wth
-0- Cl. 6al kyl in the presenégﬁgg—g sui tabl e sol vent,
ém as for exanple HQ Cl. 6al kyl. The |nternpd|ate
an al so be converted iRpo an

obf\gihe n-st ep (b)(R
iikﬁr di ngRaH rein fgp\g%anpmb a \\2 N R
C1! i o radr cal o Wi +H—S=€( NHI\S R
i oIvent such as N
ethandof, or an al coho /métg&ﬂ

the 5 presefice of a s

exanpl e an al cohol, e.g.

m xture, optionally in the pre oe—of a suitable

base, such as for exanple KOH, )(see step (c-2)) (v
foll owed by reaction with Cl.6alkyl-1 in the presence
deactipnsghenp (D waPEiscssTIn(ay i Vhich dicainisrucdpicasroasigd avith

NHJ—@HE@IK@G&%‘)} InSURt §8p (B) rth@mhrﬁldazolprﬁsﬁgofg formed by
he i nterned tained in s

see s

S50t SaOLbIRIL I 0 POTOR a6 AT SHHat W RGeS RDL
R¥lens. - N(R2a) (al kyl ) wherein R2a is hydrogen or al kyl,

by reaction with a suitable salt of NH(R2a)(al kyl) in
the presence of a suitable base, such as for exanple
ddcastsingdiaey ¢fdnamda (Khd) are soinpaiids thaslageegither seromerpsally
faQLil BYEEMhE b 204 taédolr(ﬁné & &RvEftiohh) reaajcm% bprocedures generally

i nternedi at’e o@£ ined in s

(b). .can

KIAVBIR B4 AT 08 AHMPIR BiHRERAES O?Amnélar( Vikzt) gy be prepared
@&ccﬁalhgyd) eheyellobimkskydcais sediiecqBl |y substituted with
15 G _b6al kyl oxy, said R2 being represented by R2b, by
reaction with CI1. 6a|ky|oxyCI_6yaIkyICH optionally
substituted with Cl. 6al kyl ¢&ciemeh t he presence of NaH
and a suitabl e solvent, such for exanple

t et rahydrof ur \ (st (c 4)), (en di ates of

ﬂ%rnﬁldCﬁV§ £i n@ Eg and R7 repreégﬁt ydrog@ﬁﬂ\v/@H”q/w

sai d i“ht er nedi ates 20 ei ng represented by ?ornula

(V-e), may be prepared according to the fO||0MAng

reaction schene (3), mherein ina first step (@)a)a
bstitu [ dole 2, 3-di i acte an

SRR o0s DB ARy Tioh 5 naristlsh da Prropsiasety

pubgmlt_c@ attyl ngors i patibear hawrw@tﬁljasu@odmﬂmﬁwmln oxieatsed by

(F?feﬂél% 48EadiBAGH @%Qﬁpg?dyrﬁ é@glcﬁﬂ)rf‘dg @u&@e[s@‘o Blloﬁchﬁ)(i"(hgll

nmpoun () ecar next
tCél?ﬁlélf: at dredlarebytyryl ghl@rs@qq dethgresenss %fu'ﬂ wabblé ewis acid, such as

fea&ahPle AL, FeEB), s&oL, B orEn ) M@@Mllﬁbfé%actloﬁqﬂ@mwent
?suél\R'\:lLs) rpet%z_lge% chloné}I cor e@ylene dlcwllgrlzie "["he reactlogl I%ay—convgmeRGﬂtly be

carried out at a temperature ranging between room temperature and reflux temperature.

RS

In a next step (b), an amino group (-NR'R”) is introduced by reacting the intermediate

obtained in step (a) with a primary or secondary amine (HNR'R’).

The intermediates of formula (VI-a) may also be prepared according to the following
reaction Scheme (7) :
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N O (V-e) Internediates of fornmula (V) wherein R6
represents Het, said internedi ates being 30

wo egsesnt ed by fornula (V-f), can be prepar edPCT/EP2007/063312

according to the followi ng reggtion schene 3a. WO
2008/ 068266 PCT/ EP2007/063312 -45 Schenme 3a (R p R7
(Rp R71 I HO(Rp R7 \\ \ (a) \\ \ Het (b) /\ +
Het-C(=O)-H~ 1 ~\\ Het NRZ NRz NR(V-t)
Reaction schene (3a) conprises step (a) in which an
appropri ate qui noline noi et reacted with
Het C( =0 -H using nBuglE |n—séhﬂ1@?tgure of a T?,Dyltabl e
SUChB S OrH)q e —_— R3\”/\ /Cl
2J& 6-t et ramat hytqi peri di ne leaq sui t abl e sol Vvént ;(CHa)
such ds for exanple 5 tetrahydrofuran Stirring may
enhance the rate of the reaction. The reaction may (©)
conveniently be carried out at a tenperature rangyn
between -20 and -70 C. In a next step (b), thaem)J\/(CH)
product obtained in step (a) is converted in a SNPAS
internmedi ate of fornmula (V-f) by reaction with a \
suitabl e acid, such as for exanple trifluoroacetic R
acid, and trii sopr opyl silane, in the presence (¢f)a
[ I
b Ena: LA bp R AR BRI G-I ORERE g,
(@ppropyiatgly substityted apdearbexaliclpdg: @wra&mmﬁq an @pfqvélately
f%ét@uvb&l Phdr a6t ﬁéibﬂtlﬁfm%afdéﬁydelﬁ rSEREIRith ak %@&é p

5

~ o~ o~

Hptergs 1%)[9-00@?0% sug example|1:' brm(no 4- chloro%utane n the presence
of Grignard reagent and a sultable solvent, such as for example diethyl ether,
tetrahydrofuran. The reaction may conveniently be carried out at a low temperature for
instance 5°C. In a next step (b), an oxidation is performed in the presence of
Jones’reagent in a suitable solvent, such as for example acetone. In a next step (c), an
amino group (-NR4Rs) is introduced by reacting the intermediate compound obtained in
step (b) with a primary or secondary amine HNR4Rs in the presence of a suitable
solvent, such as for example acetonitrile, and a suitable base, such as for example
K,CO:s.

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

following reaction scheme (8):

Scheme §

0
b)
o (@ o s 0 © A
RALoH — RN — R -4 > E RN
N

Yo— (CHa)q

RS

(VlI-a)

Reaction scheme (8) comprises step (a) in which for instance a suitable acid is reacted
with NH(CH3)(OCH3) in the presence of 1,1°-carbonyldiimidazole and a suitable
solvent, such as for example CH,Cl,. In a next step (b), the product obtained in step (a)
is reacted with a suitable Grignard reagens, e.g. 4-chlorobutyl magnesium bromide, in
the presence of a suitable solvent, such as for example tetrahydrofuran. In a next step
(c), an amino group (-NR4Rs) is introduced by reacting the intermediate obtained in

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
gui noline noiety is converted in the quinolinone

WO0shys2y reaction with a suitable acid, suchre@EEPDNT063312

exanpl e hydrochloric acid. lgpga next step (b), a R8
substituent is introduced by reacting the 20
internmedi ate obtained in step (a) with a suitable

al kyl ati ng agent, such as for exanpl e 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 25 Internediates of fornmula (V')

AR nd i HE RRRERVRD Pal 36 @g@gﬁ;ﬁg& ittt O8RSty

raéﬁi lablcprtraay byPiepirad pecording &) conygmficmeal remtp@larr@@dures generally
AR6RNh Gh B 40 Ho@xiBplb OMRR cHigRS b RIImSENENE, (\xﬁl)erenv\@represents 1,
2008/ 068266 PCT/ EP2007/.0 g % -4&HStNhems %3 Q%L

P (112_1&%6 1gtes qup%re@gﬁselztﬁ Xigmulg 1\ may._ el_p_Fp T acc:\)/rdmg
46 }heReRoWwing restibe Behep) (9F.0onpri ses step (a) in which

the internmediate is reacted with 5 NH2- CH2- CH( OCH3) 2.

In a next step (b), the fused imdazolyl noiety is

formed by reaction with adshéme8cid in the presence

of a suitaple soIvenL( sblch as foro exanpl e xyl eng. .
The ™Mr8imedi e 8FNf ormmra gvt>d} are—corpoandslihag A"
are either commercial Py 10 avail able or may be R
prepared according to conventional reaction proceﬁu%gs
Renettical dchiem (ﬂjvmmplmsdzsfmepa(rab in which éxanghme a suitable acid is reacted

Ig@% glﬁgfﬁhabgﬁépgf in tﬁ{ #;%Le%cé }ﬂrb 1622: g%ﬁn)gglﬁrﬁ[a% é%ﬁd %s%ltable
golyeny, guc Fa:s far qx@mple GH¢G. Rea LGSR db), B)e IRe t(o@pmaupedem step (a)
& realtbd wAthMgrighird fealBRis C#%MQ@I 1ﬁ)thé:i?t@ﬁ1b98f £ GHRBR bfknt, such

t |
;g r%gglg{ezp‘;fhy(dro)ﬁlran In a next step (c) alq %Lﬁlllocgroglg (-?\Iq{ R’) is

introduced by reacting the intermediate obtained in step (b) with a primary or
secondary amine HNR'R® in the presence of CHx(=0), a suitable acid, such as for
example hydrochloric acid and the like, and a suitable solvent, such as for example an
alcohol, e.g. ethanol.

Intermediates of formula (VI-b) wherein R**-CH,-, represents R** -CH,-CH,- (which is
possible for those intermediates of formula (VI-b) wherein R* represents alkyl,
arylalkyl, aryl-O-alkyl or aryl-alkyl-O-alkyl and R* is the same as R** but with 1
carbon atom less in the alkyl chain attached to CH;) and wherein q represents 1, said
intermediates being represented by formula (VI-b-2), can be prepared according to the
following reaction scheme (10):

Scheme 10
0]
R —> R —>R3a'/\)l\/\N’ —> 33/\)']\/\ R
H SRS R N\R5

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

next step (b), the product obtained in step (a) is reacted with a primary or secondary



10

15

20

25

30

35

substituted aryl, nore in particular an appropriately
substituted phenyl, is reacted by Friedel-Craft

WO e@sss2ne Wi t h an appropriate acyl chl ori de suchCBEEP2007/063312

3-chl oropropi onyl chloride qQfg4-chlorobutyryl
chloride, in the presence of a suitable Lew s acid,
such as 20 for exanple Al1Cl3, FeCl3, SnCl4, Ti Cl4 or
ZnCl2 and a suitable reaction-inert solvent, such as
ety HRIRER € i e pet8erak o UM(-aDg aduiedl©sdidauc iefor example

t b | ed
PRSP PR AT DBt s PR et Phompte an lcohol,
ree. kethenale dp e maktustep. (¢), lthe prodeottobgﬁ@d ifilsiep (lnis amilmogenated (Hy) in

gﬁ@lgr@ aygﬁ Balta%fe da'fgl%s‘? dsld&? gs g&?ﬁ]&l}i ;pﬁﬂacfulﬁﬁ on charcoal and a

i nt Iate tal ne ry
seikaeisalyendriugle ay faxReEREp L A \%er?n af ﬁk@h@ﬂe@tga@h@%f
formula (VI-a) may al so be prepared according to the

B 79 0baala [V g5GEh dhborcisht § {OR BRIy phgnyl may be
lcOerfe@lint6 ah uﬁlelﬁﬁedlateof ﬁrmuHE(PV )l'whérei\n Rl%/r\ef)l@lsﬂl)tﬂphélnyl
éclﬁsggr%tg(& 3?1)1 b3) %eaelcglos \g{th '(ué@aoromc mg ﬁrg éﬁ_p&seae ﬁt sfuntable
ibass, amp&]slsefnr ﬁcaamiﬁ mpassamplyosgh&tg,ta suitabld catalyst, such as for example
Mécﬁéﬁlt%l@%(t%: d@l{w&j itaPRfgahd s Ea{ 5,% fo! E)@efmﬁ@2 dicyclohexylphosphino-

pproprlate stitute
R hﬂﬁmt%%ynbmbsnﬁdeweapp@m@ase{@at whehrasHRr espidpfaluane.

i nt ermedi ate conpound such as for exanple

:h
TahRaac ot R et S e v oo s iEsicast, may
disettieydonedriverinto ahéhtcanydiste bfifamulalie) whactn Riveprgents phenyl
t
%glgkl 1212{%(2 ﬁ/gté)%égk%ﬂﬁ aobﬁgt;(a?llfl S%l%ltl?ﬁg%i Wh r?%%ﬂt& I%ragtlgno&zlth an
peptooriate d zisplketve lpﬂhe?éefﬂlt@(aﬁfple Jpieas'in é@g@rmeni:m%a sultable base,
sHéd /bl e%‘lﬁ‘[@ methﬁélrﬁﬂlea@sdlﬁf)le% ﬁ%lt %151@9% 3P Exarhfle Balladium

next step m no group ( i's introduced

BgCtrEatd wlt@hl@ Tieand Serion CREPRIG uﬁe-tabi%hpw G f an

Epﬂ@pﬁbt): seiveRt, suchras f& dkafipleSBRMdary am ne HNR4ARS in
e presence of a suitable sol vent, such as for
exanple acetonitrile, and a SU|tabIe base, such as for
dn aagpelie tHeSabd2 BB ction schernes the suitable amine HNR'R” represents

substituted 2,5-diazabicyclo[2.2.1]heptyl, said amine can be prepared according to the
following reaction scheme (11):

Scheme 11

<i > (@) (b)
P—N N—H > p—N SN—R‘ —» H—N SN—R‘

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

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

the protective group is removed by reaction with a suitable acid, such as for example
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Al ternatively, internediates of fornula (VI-a) may be
prepared according to the follow ng reaction schene

w@ 3)os/0@266Scheme 8 O b) R3~/OH (a) R3 j N~ ( R3PCT/EPZ0E1/063312

(c) RB (CN2g R4 (CH2)g R5 (M.Jl-a ) Reaction schene
(8) conprises step (a) in which for instance a
suitable acid is reacted with NH(CH3)(OCH3) in the
presence of 1,1'-carbonyldiim dazole and a suitable
361l 0icetis el iR thel REscaxadmd iitehid GbRent, Buch a3gut exatr® methylene
&ﬁ% dthe product obtained in step (a) 25 is reacted

& suitable Gignard reagens, e.g. 4-chlorobutyl
magnesi um brom de, in the presence of a suitable

L f . .

R ore Ayl AL a AP L B et R A o g epetion
6Vh@@%é¥$hg the intermediate obtained in step (b)
with a primary or secondary am ne HNR4ARS5 in the
presence of a suitable W 2008/ 068266
PCT/ EP2007/ 063312 - 48 sol 1I° such as for exanple
dBbtonitrRl e, and a suitable base, such as fpr exanple

S L wer megy s of)hprqyjaa? -b) gre
condpundls that are &ithefCHdommerciably
may weApRgPared according to conventiofa
procedures g&nerally known in the art.
i nternedi ates of fornula (VI-b) wherein q represents
1, said internedi ates being repr§§ented by fogggla
(VI-b- 1), may be prepared accordi hgsoHg tihd f lowi ng
reaction schene (9): 10 Schene 9 0 (a) 0/ (o) 0 (c) O
R4 R3a,,,~OH-jw.. R3a,-,/NR3a/~R3a\ 5YO R
(VI-b-1) Reaction schene (9) conprises step (a% in
which for instance a suitable acidr')s reack’ed R'with

NH(CH3) (OCH3) in the presence of N Wy
1,1' -carbonyl dii nmi dazole and a suita . sUEHs
as for exanple CH2C12. In a next ste e fYoduct

obtained in step (a) 15 is reacted wth C}wgng?d

reagens CH3MYCL in the presence of a suijfgbl e sol vent,
such.  as_ for exanple tetrahydrofuran. In a next step,
(Kpfgtloa}-,scg@ﬁlﬁél@ pgi@ﬁrl%&sﬁt@pé@ wherein a suitable quinoline derivative,

wherein W, represents a suitable leaving group, such as for example halo, e.g. bromo,

is reacted with a suitable alkyne derivative wherein W, represents a suitable leaving
group, such as for example halo, e.g. chloro, in the presence of a suitable catalyst, such
as for example PdCl(PhCN),, a suitable ligand, such as for example X-PHOS, a
suitable base, such as for example Cs,COs, and a suitable solvent, such as for example

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

RN
with B(OH)2 and R*-I in the presence of a suitable catalyst, such as for example
PdCL(PhCN),, a suitable base, such as for example KHCOs, and a suitable solvent,
such as for example 1-methyl-2-pyrrolidinone and water.

The same reaction procedure can be used to synthesize compounds of formula (I1Ib).

Intermediates of formula (VII) can be prepared according to reaction scheme 13.
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i ntroduced by reacting the internedi ate obtained in
step (b) with a primary or secondary am ne HNR4RS in

wo b@spssence of CH2(=0), a suitable acid, suchCBEEP{007/063312

exanpl e hydrochloric acid andsf{he like, and a suitable
sol vent, such as for exanple an 20 al cohol, e.g.
et hanol. Internediates of fornmula (VI-b) mherein
R3'-CH2-, represents R3a'-CH2-CH2- (which is possible
for those internedi ates of Sti@niza (VI-b) wherein R3a
(gpresenhs agekyl, —arylal kyl, aryl-Oalkyl or

Ik | - aIKyIW W the sane as R3a but with
1 2 boY atom less in @ﬁé al kyl chain attached to
CH2) erein q represents 1, said internedi ates
bei ng reHre§ented by formula (VI-b 2), can be prepared
according to the folfowi ng reaction schene (10):
Schene 10 |I O(a) o ~ 11 (b) O4 (C 0 4 R3a' AH R3a
\/ 10 RBa’'|RaR N R3a NR5 ~ R5 30 (VI-b-2) Reaction
schene 10 ponprises step (a) wherein a suitable
al dehyde ip reacted with acetone in the presence of a
sui tabl e bwse, such as for exanpl e sodi um hydroxi de.
In a next step (b), the product obtained in step (a)
isyreactgd wsth a primary orwseconqu% WO 2Q08/368266
5 EP20Q7/ Q 12 -4@ am ne HNRARS 1 M\t he gres e of N/W

v SuMf ableaci d, such as for (CHyYy R’
hyd ophc acid and the |ike, and a suitlabl
sol vent, Nsugh as for exanple an al cohol,  eNg. ®
ethanol. In a next step (c), the product obtained in

step (b)Vins hydrogenated (H2) in the preserite of a

ﬁ'réa@m)f séﬁ@fn llgsltn’ st%au(;éy %fgltirg{edﬁm Qg‘{/?]g B Wwith an

arcoa vent SUC

ég@g]fyﬁgdéatq\,af @rmg}@dl)&hw&@r@@hw remsesgnts&qqgﬁtgp leavmg group, such as
E@rlt &L ?m?%?mtrliz@[druh@w teWresehe a@uﬂfab%flegelﬁg ?ﬁﬁ@t Such as for

al o itu onver i N

EAEP i SROTODMHY atooryy atRBRERd SR o pies s as for
pRanyle N-6Lsbethylathy pi2vird punamye, atda sig@blel sotvent, stich as for example
%&)’41198{0%{1’%8 ?‘ﬁ# geaktno 1%%1 %n%ﬁl%ﬁg g%n ﬁﬁ%&“ }%taeﬁ aetergilgerature ranging

datvesh-80 ead af Q/%@ hsmwt a‘@pf(b)r tlmambﬂu@ mttaimleélawmﬁformula
gvm)a& %ac%yaclmal a?Hh{naBJ & Seb@HRAF apdiie Pna' REGh ﬂ@&ﬁ@g@h@e of a

di cycl oh exg hi'no- 2', 6'-di nmet hoxybi ph eny
aHitahpbespriugh as %Ie\’i@ﬁt’ ¢ ngtsH umscahomale, i wiEh eyt such as

Iftnt it lctnitéfe. fornula (1'V) wherein R3 represents a
hal o substituted phenyl, may

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

EXPERIMENTAL PART

Of some compounds or intermediates the absolute stereochemical configuration of the
stereogenic carbon atom(s) therein or the configuration at the double bond was not
experimentally determined. In those cases the stereochemically isomeric form which
was first isolated is designated as “A” and the second as “B”, without further reference
to the actual stereochemical configuration. However, said “A” and “B” isomeric forms

can be unambiguously characterized by a person skilled in the art, using art-known
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15 al so be converted into an intermedi ate of fornul a
(I'V) wherein R3 represents phenyl substituted with

w@2008abseenyl optionally substituted with phenybPCT/B2007/063312

reaction with an appropriates£2 6al kene, such as for
exanpl e styrene, in the presence of a suitable base,

such as for exanple triethylamne, a suitable

catal yst, such as for exanple palladium acetate, and
an@hbdsabtiead, fgarampRyXbraggiffracti@xaMIMR. It is considered to be within

kR0 Siel, & ISR st of e au@P M MR Shishee Siktiacyn
sletvems the dtuad gictaiohenmai cvafipRURD r epresent s
%H@ stg' %u’ta%g “B ’gréjét% gbﬁ%ﬁé HL;%H S ]1%123?11[&0}’1 ar nﬁ?ﬂu{jes %@eﬂ%ﬁltlomers

can prepare accor oW ng reacti on

dledveqen b@f&t}herzaoagﬁh@w@errgy the)regnsytiveptingt fpgtops poute are

ldeéal Mn@ﬁ “ReagkpRavas lzrtgmle aﬁd—ﬁl)etsﬁéﬁﬁﬁraﬂss‘ﬁ?’tr& ec&fvs qﬁz” without
re n an appropriate ro azabicyclo
er g q%ﬁ‘owﬁ SR Sedsn P Etatiign Fobkame gid 2,
a0t abdit Bu quammyﬂc fomaso 111/\petrhCLElzliT @it r‘Arz’eaﬁcB%@Ehs

?‘ie_%%f’enan 10rn?rlc 5 V\ﬂ%rﬂ I n]arn g@l fr:]har?h a?nzed%y a peBson skilled in

dingart, hJ@lnlglakteknoa\ndmvmgd&asunh RS, foewesﬁéfn %ratyhbffractlon
Fapsid r{\ﬂi@% 15@&&1%@%?%@(11 Ej; (ltI I?)? r@r Cgsd?reﬁed)qg 1nalcated asa

Sulta base, suc for exa

tetise Y digsicrroisomes (ﬁub&Bméallmf@?@@fﬁhé‘a@f&?féilawwé?mer@h cly case

agidfiflerm@¥apk I—'brhﬁlar @} my tlumayl(ﬁnamﬁ i(ura) wbé ed Elfval Benters this
SUIta}PF sol vent exanpl e 35 acet.onitr

B @ﬁawﬁvn%wt? X WBiI\érﬁslél RARfICUL ddaceppIc pfjgture 5 b rs)
raed ¢%,RQ onanltio meerdn@xd rasd¢reio njiljure of the (RyFOtard (5,8¢ cgmoiamer.s

RN A G0 2 LRI B i SUED Bl o
tWhéthershomeduieds asliatddmster Brdepends enofhethes ifiis Attt ésolated in the

SPhUEN pro®ieeli %SA§ scded eeB)TeWﬁéh SR8 inteHhQHidtd S indicated as a
Internedlates of tormila be prepared

DEEBHET ApEIgMEeR éﬂubﬁﬁmt&mﬁgee@é éf&et q’tB?r engntigrRel s thig ppans that the
Seben®liake is(thd JR SR{SY8, (BRPoRB,S) dnehizg gl Hetifaftde, ddid particular
%Lém(%iovmveré\l arg?in(hlcal?ézd asRAE(Aq_,g% cgrbl%Z RXVhlether( 51)6 %naRIZ[iol§n66r is indicated as
Al, A2, Bl or B2 depends on whether it is isolated first or second (1 or 2) in the
synthesis protocol and whether it is separated from the A (A1, A2) or B (B1, B2)

diastereoisomer.

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

Whenever this applies, this also counts for the final compound.

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



10

15

(CH2)gl \W \' \ W R3 NR2 (ilia) Reaction schene
(12) conprises step (a) wherein a suitable quinoline

walesoswes2seve, 10 wherein W2 represents a suit abP@Ir/EP2007/063312

| eavi ng group, such as for exaqipl e halo, e.g. brono,
is reacted with a suitable al kyne derivative wherein
W represents a suitable |eaving group, such as for
exanple halo, e.g. chloro, in the presence of a
Riipbabetac@iral yst, such as for exanpl e PdC12( PhCN) 2,
a suitable ligand, such as for exanple X-PHCS, a
Auibrgbirgionagehe mtecincdistefcompexadpl e Cs2CO3, and a
sui tabl e solvent, such as for exanple 15
Nixmglenist hyl f or mani de. In a next step (b), the product
obtained in step (a) is reacted R6 with B(OH 2 and
R3plephidtibR6f REERRIGR Pf a suitable catalyst, such as
for exanple PdCIZ(PhCN)2, a suitable base, such as
f op_exaupl e KHCO3, and a suitable solvent, such as
-2-pyrrolidinone and water. The

2 Ufe can be used to synthesize
conpounds<%f for [11b). 20 Internediates of
formula (VII) can B pared according to reaction
schenme 13. WO 2008/068266 PCT/ EP2007/ 063312 -51

??&;O%P%{%e]ee%r%& lﬁgl?qr%e (? gfg &%Wp%agd%eci éloglggéowtﬂg solution
(0EHDrgmodzenamiftAy3 ERs0 ) R2 ERA (701nhl) hind ¥HLY'1, 1(700 rnl) The
fns:r\ %&l‘i‘ %i %frpe%m? r&o%n térxgpeﬂt?% fgfa l hgu Hﬁb%fdﬁeat(adg& eTl?e precipitate

foens rﬁ!ﬂemd(qff(waﬁh@r mth He anépim@ée ffhs r@dsla ivtaa ey Stel hxddnigom

UM et C hh@grecf?ltgt% WA o ff hPENEO Vi RZ 91 € o oRfifterhediate
r%%5%§%2{§ a Peaving group. such as for

P\

b. Preparation of intermediate 2

Br
=
N Cl Cl

POCl; (192.6 ml) was added slowly at 5°C to DMF (35.4 ml). Intermediate 1
(prepared according to Al.a) (0.296 mol) was added. The mixture was stirred at 80°C

for 12 hours, poured out slowly on ice and extracted with CH,Cl,. The organic layer
was separated, dried (MgSQO,), filtered and the solvent was evaporated. The product
was used without further purification. Yield: 150 g of intermediate 2 .
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exanpl e halo, e.g. chloro, in the presence of nBuLi, a
sui tabl e base, such as for exanple

wok(koeehyl et hyl ) - 2- propanam ne, and a sui t abP@I/EP2007/063312

sol vent, such as for exanpl e _sjetrahydrofuran. The
reacti on may conveniently be carrled out at a
tenperature ranging between -20 and -70 C. In a next
step (b), the resulting internmediate of fornula 10
VLI Ls r a%ted ME%Q a primary or secondary am ne
of a suitable base, such as
fq{ exanple pot assi um car bonate, and a suitable
sol vg Nyr exanpl e acetonitrile. 15 The
xanpl & | ustrate the present invention
wi t hou beNng(?|n1tedCihereto EXPERI MENTAL PART O
sone conpoundsxgr i nternedi ates the absol ute
st ereochem cal configuration of the stereogenic
gAgrrng greﬁgfﬁlggen)ngala?r 1 &I%e oarre hcecprg nl%gd gAI{ gt er r%nrll%l 1n FHgONa
t(hsml)cad 3 10He (%loenléwh emrc(han@/reﬂgmrbﬁor ¢5hown he otixture was
g@ﬁrefd' duBbn ic%%lnéte%q et.e dfh%%r%a@h%ﬁg)gr \Izﬁ%eﬁﬁ%a Airied
ur er re erence
MeSEsb ﬁléﬁ%fe@a?!nd élaﬁﬁqlwt 3P BYRPOFevERS reeéwd(lﬁﬁ g) 3f4g purified by
"cBlunSEH¥Bmb© gfph vercsan;atgel (Hﬂﬂﬁblcgéll@ﬁéia}iemcfl’z@(ﬁm 268470 um).
9%6 g%%%%n ski | gﬁ t%g artr usi ng art- g ﬁﬂ '
gF BN FIcEelisE I ars S 50 Ve%tzw?mseetVﬁB%f% uche &g)due was
feoystabixaddtoan ddthydythdi. fTh[eapI‘BC1pil2atevﬁafaNgRereH¥off eﬁld drlke_dI Fleéd 27 g
t & o+he know edge of the skille
%gﬂgbﬂﬁgggyegg%’/2%£EhHX)E2t appropriate nethod to
detern1ne the actual stereochem cal configuration. In
case "A" and "B" are stereoisoneric mxtures, in
partlcular n1xtures of enantloners 5 they can be
oparation ghnierandigkest 39 he respectlve first
fractlons |soI@ted are designated "Al" respactively
"B1l" and the sgcond as "A2" respectively "B2[', w thout
further refe e to the actual st er eochen

configuratio However, said "A" " A2"

" B2" isoneric i , quartlcuIar said "Al " A2" eH3
a " B epant noneri ¢ f grns can be > Ne
unamni cha acterlggd by a pg i11ed in 10 CHs
the & Ry known net hods stchsas.~for _exanpl e,

X- 1 ay dlffWactT‘ or exanple, an inteF%eth i
formula (11-a)5y -b), (Il-c) or (Il-d) is cat ed

as a partlcular di astereoi soner (substantially free
of the otheddiagdi ast er eoi soner(s)). In cased?8ajd

i nt er nedi at e"gF % hula (11-a), (11-b), PF“%?M%?9
(I'l-d) has two chiral centers this neans that the
intuer iéd €1.@61i reoh wuimtldﬂ'degloxivky 322010l evoletiomad eV le

fy |
%&%@t@yﬁ] égaﬁar{aﬁ% % % %ﬂg& (DT g)r' (gglg‘;l eﬁl‘é@’&{@a&fe vhs stirred at
HeO°i feaBP arnutepandhihgn oo Q& -7 Gn il ingrod dpfeBmediate 3
'(ﬂ@?é&@& e@bo@&ng tAR1Y QY amﬁofﬂel) VT RIE (Eoo mW‘\%JW&fde& %wly The
ure is.indic a
R S it a0 Gafarag Mgy hgs%@“ﬁw? Jdim Fﬁenmﬂy I-
hesgcopdpdrione (0.856 méiein THEH 20 mile waedddeide Ths mixture was stirred
laf 917(5‘0%I f%g 1 %%ur? then hydrolized at —30°C with ice water and extracted with EtOAc.
The organic layer was separated, dried (MgSQO,), filtered and the solvent was

evaporated.
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particul ar enantioner (substantially free of the other

enanti oners),
WO b@s(6826) |

(

Her ei nafter,

i ndicated as Al, A2, Bl or

SR, (RR or (S,S enanti
said particul ar _segnanti one

this neans that the 20 internedi ate is

oner. PCT/EP2007/063312
rs are

B2. \Whet her the enanti oner

is indicated as A, A2, Bl or B2 depends on whet her
it is isolated first or second (1 or 2) in the
smetrM@es@pr ptvas phrifidcbynbtife chiomaitseragiyarvat sitlcd geﬂﬂﬁsluent
t ereoi SO
hb Rl of i?‘ﬁ%f&‘ﬁeéf) 494 TIFRLRE] Fagude w

mamqtecmdmirthdr selverevicsoiveporated. dneldt 6.6 gef fracgon 1, 2.4 g of

%Efé?ll{ % G b thg dfaf%hgﬁ B éc%ng %??éf%gg@?? ﬁi}éa@ctt E)g\@ 1 ture) were
@rysgql]lawgi,fmf@ dicthyl cthap Tigy preggytatp Mgt taeed fmgirdrled ield: 5.19
Wutnigieemelidits4 aRNté@Sisohbi A)D%g?)@) mdg]g %ﬁfé%&gfehﬁté 3oal
'S | S

ﬁﬁ@gﬁ%%w%

t et rahydr of ur an,
di i sopropyl et her,

Hofi

acl

?ggréobh‘unaf t er

" DI PE"

THF i s defined
is defined as
is defined as

as

B B bk e B3H DRSS RIAL o

péed aemdigatedart A, Preparati on of the i nternedi ate

CH2C12 (700
enperature
vas filtered
esi due was
breci pitate

Porsa 3 Bseietof VadBiintia

vafré collwatd add whd dolHdAOvand d

PRI e

intermediate 40 (diastercoisomer A)
(m.p. 160°C) and 0.298 g of
intermediate 41 (diastercoisomer B)
(m.p. 194°C).

conmpounds E-"I%'%E‘{;s@du%' (48 ¢ E’,@;a%?ﬁhﬁgag? internediate 1

Br N H C1 |4-chl orobenzene panoy oride (0.4

ol ) was addé8lugmodirgmatogsehy evy sd %ﬂautl on 5 of e,
1- br onobenzd rg@nqeﬁ%n{ ng/@Hg@Hy}mﬂmﬁN 70 m Nech,

Thepreci pi tat e
ried. The CHs
et her. The
Yi el d: 110ergdiae4o

pintpimaediatedi| ané 0.412 Q%@a@@n@meﬁacnpgd@)ﬂd 10 b. _

PUGRAL 81 i on ‘H‘ach&{ @Wé@ﬁt@lh%ed fromBr "'l ~d ~~G

POC13 (192. € 3:‘ was addéed %%%‘i}l %C to DMF (35.4 cH,
m). Inter & Tfe@mcgps@%eewa PEPHgl to Al . a
0.296 nol) |was deddetticlde3aTixéfure was stirre ’

dia B
Intermediate 41

Example A2

a. Preparation of intermediate 5

ROGAs
N 7S

H

A mixture of 6-bromo-2-chloro-3-(phenylmethyl)-quinoline (prepared according to the
teachings in W02005/070924 of which the content is incorporated herein by reference)
(0.045 mol) and thiourea (0.05 mol) in ethanol (150 ml) was stirred and refluxed for 8
hours and then brought to room temperature. A solution of KOH (0.068 mol) in H,O
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for 12 hours, poured out slowy on ice and extracted
with CH2C12. The organic |ayer was separated, dried

W@ beys@d2e6 fi |l tered and the sol vent was evapor ab@DEPINB063312

product 15 was used w thout _fgirther purification.
Yield: 150 g of internediate 2 . W 2008/ 068266

PCT/ EP2007/ 063312 -54- c. Preparation of internediate
3 Br\\I NC I CH3 Anxture of internediate 2

(5 e &hdaled.OMTHE AdxthR vMs. doifred @ncﬂ&ﬂluﬁedl Yori lglcﬁHaﬁZ\boured out on
1(“%er il Pt RE I ot e BL I Sl B, Tl R of

aéntermediate 11’ CH2C12. The organic Iayer was
separated, dried (MySO4), filtered and the sol vent
was evaporated. The residue (150 g) was purified by 5

@0 PHIFra60F B8R Qa-aRlye Over silica gel (eluent:
cycl ohexane 10; 35-70 gm. The pure

evap . due was crystallized fromdiethyl

et he e [ te was filtered off and dri ed.

Yi el d: 27g gf internediate 3 (18 % (mp. 100C). d.
Preparation ofCH;nternmediate 4 and 39 C1 C1 AON | H3

OHIl H3 Br NCHBr NCH3 3 NOCH3 CH3 dia Adia B
IGH ¢ KO3l mod wias|adtled stedlyatteo®@9 tarGpanButsi to 2. 16iviyre oOBitermediate
%@%ﬁ a@?cgjrﬁﬁllg% awl % (6h33 &9@ 48 @c’%ﬂ'(yb%@ thd T%& gnone

“pr opanam ne

tﬂxeén%%e yes ptireqdl giroom mwﬁreafer ﬁ%e@ouawdout into
&B@aﬂ%&hﬁ&e& emm?@'}q;cw mi SHhip ugg wad &fpﬁﬁ@ﬂdaﬂﬁe (%O SO.),

Rt o g spofeed it P ol gt aLestgtion o7 ppceartof

ftlcms fidttion (2ug)esas cﬁysm:bhzﬁil feom dfettBA éﬂhlerTETlliwlbrampnﬂ): was itered off

B AR5 (0 AR 103, TH 20, v

then hydrolized at -30C with ice water and extracted
W|th Et QAc. The orgam c layer was separated, dried
] sncdistg tand 850l vent was evapor at ed.

CH;
A B
Intermediate 7 Intermediate 8

nBuLi 1.6M in hexane (0.027 mol) was added slowly at —20°C to a solution of
N-(1-methylethyl)-2-propanamine (0.027 mol) in THF (40 ml). The mixture was
cooled again to —70°C. A solution of intermediate 6 (0.024 mol) in THF (100 ml) was
added slowly. The mixture was stirred at —70°C for 30 minutes. A solution of
3-(dimethylamino)-1-phenyl-1-propanone (0.029 mol) in THF (60 ml) was added
slowly. The mixture was stirred at —70°C for 2 hours, hydrolized at —20°C with ice
water and extracted with EtOAc. The organic layer was separated, dried (MgSO,),
filtered and the solvent was evaporated. The residue (13.2 g) was purified by column
chromatography over silica gel (eluent: CH,Cl,/CH;OH/NH4OH 99.25/0.75/0.1; 20-45
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WD 2008/ 068266 PCT/ EP2007/063312 -55 The residue (31
g) was purified by colum chromatography over silica

w@edosed2eent : CH2CL2/ CH3OH NHAOH 99. 5/ 0. 5/ 0. 0BG T/RP2040063312

gm . Three pure fractions vver_$7_ collected and their
sol vents were evaporated. Yield: 6.5 g of fraction 1,
2.4 g of fraction 2 and 2.4 g of fraction 3. Fraction
1 and fraction 2 (fraction 3 is mxture) were 5

y)StTadd pie drattieim W‘érebbﬂ/éct@itdﬁarthelﬂ_ M@nwe@ewpcﬁatws Fraction 1

Giny)S

ﬁ%&%&ﬁaﬁl&egoffog% SicHiyh Ethen YTER ticiBindt? el iteel BB A, ieta: 1
(echfasteemediaso e Y B)Ym(6 20§°C)Fdirdadih Agvasmirgstatbelidafi@s diethyl ether
B DIPLERRE FLCAER L LS, PR OV E10ESEbt i

as 1 ndicate e resid
%ﬁlﬁﬁmll% ®y col utm chromat ogr aphy over silica CH3
gel (eluent: CH2C12/ CH3OH NHAOH OH N, CH3 92/8/0. 2;
15-40m). Two fractions Br~ N -0 were collected and the
%—cgl veEt ﬁas CH3 evaporated. Yield: 0.45 g of fraction
ternediate 40 Internediate and 0.4 g of
fraction 2. Fraction 1 and 40 and 41 fraction 2 were
e Pepatatior eflintaromedliate PE. The precipitate was filtered
of f CH NH3 CH3 and dried. Yield: 0.367 g of Br--~ 40
3 ; N1UH3 (mp. 160C) and 0.298 g
¢ 41 (di astereoi soner B)
N p. 194C). Exanple A2 a.
Preparat| on oﬁ intermediate 5 Br NS o HA mxture
of 6-brono- 2- F]I f or o- 3- (phenyl net hyl ) - qui nol i ne
(PrERASS 6%%0%-@&0%(23-t(ll)"fenylmethyl)-quino line (prepared according to the

teachings in W02005/070924 of which the content is incorporated herein by reference)
(0.233 mol) in CH30ONa 30% in CH3OH (222.32 ml) and CHsOH (776 ml) was stirred
and refluxed overnight, then poured out on ice and extracted with CH,Cl,. The organic
layer was separated, dried (MgSQy), filtered and the solvent was evaporated. The
residue was purified by column chromatography over silica gel (eluent:
CH,Cly/cyclohexane 20/80 and then 100/0; 20-45 um). The pure fractions were
collected and the solvent was evaporated. Yield: 25 g of intermediate 9 (33 %) .

bl. Preparation of intermediate 10 and 11

diaA dia B
Intermediate 10 Intermediate 11

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

teachi ngs in W2005/070924 of which the content is

i ncorporated herein by reference) 15 (0.045 nol) and

o boosioss2a6 (0. 05 nmol ) in ethanol (150 m) was SPCT/ERT07/063312
and refluxed for 8 hours and_ghen brought to room
tenperature. A solution of KOH (0.068 nol) in H20 WO
2008/ 068266 PCT/ EP2007/ 063312 -56 (15 nml) was added.

The m xture was stirred and refluxed for 1 hour and

@@%&%gQMASQi) (0. D@’Bglog}hﬁ IdFIH Fe@YQD :rﬂl’y‘lt)v@s H‘@&d]tsldvﬂ?.r &te afikture was
S an ri.e | e : .qg.

FRET Rachoht SRR BN Sonllatof 3 P Mhifzp kb -abrdspiboyb -
frofBote (0.044imal) §1 THECHB1E) Ch3dded. DBT mintie wssstiaddet—60°C
Sf!)ro%yuraﬁleﬁ ﬁ?ﬁpgh%&p S @bdﬁ G/ltEIQCCaWE@e?(g.M &X%Etesi \/ t8 chg?c The

i nternmedi a according t

maynl%lﬁmermmqur@teé lqdr{MgSQ;) diligreshadche solv% Ovagicyaporated.
The mxtu e was stirred at roomtenperature for

Hégresid o@ VB PUTTRLDY SR SO C R T flﬁcwﬁ@lz.entr
UIEZCD{/GHEH)H/NHM@IH %@so.s,emnapﬁg Tellol Rle frb@ﬁﬁ%)were collected and

l.tered. and th t
Sheit AL e Slghoged o P A p g PR nd LT ik cibidh 2
(FRaqgipnviasasoarysalbtdd zed dﬂatknyhedieet ¢ petipente Wisdiltered off and
Jusst h‘?fgfrof‘rgg)sgér @té&%ﬁ%ﬂ iﬁ {6 (Véjglgméf &h@f‘_t) Elggg&az I%vgéx?g@talhzed
iffpme 2 rpseiianeee dhethyl atha. IIGCIIPBatAZNaS Ifilgqred T ppdoiuiqgy Yield:
G4 SoBinterdhddiatk 1@(@505?(611/{}3 B3obas.er nedi ate 7

Internmedi ate 8 nBulLi in hexane (0.027 nol) was
added slowy at -20C to a sol ution of

Wo(ldwirgtinyhatdiyted wargysropaedudcorlif®iodBd previgus ipfoctttize @4d were
n %f &'he. @ X1 are was 15 cool ed again to -70C. A
RIS UL S

+ or Al r\fnﬁ/n n’) nnl - TRIE /1nn M\
LA LA AL %192 \ . LT ||U| } LIL} L™ \ }

vas added JT(}JMAY?S,IduH’(éOIg‘DWSIpHIﬁ@Bb}StI rred at )
80 mi nut es. CH,
8- (di met hyl ﬁ”rﬁ?g‘ijﬂrgﬁm% JaPpy SYSESICd 16 | 05029 iy
THE (60 nl) |wa&k(e G’étﬂ:H hdaH HW@IITIxture

at - 70C for |39nggi S15- h](yﬂ[ng -20g wi th~icev o ¢
vat er and extracted wit he orgpni c | ayer vg@,§

separat ed, ¢ ﬁ%%%@é@&))”@%&lﬁdl Pered ahd the sol venf
pas evapor at|adivediheasr@apetaed( ¥3eld: Dy gwas purified b

:?Illtlejrrfrrlnediate of fraction 1 and 3.8 g of fraction 2.

Ia)

dlate 42

42 and 43 Fraction 1 was crystallized from
DIPE. The precipitate was filtered off
and dried. Yield: 1.1 g of intermediate
42 (6 %). Fraction 2 was crystallized
from diethyl ether. The precipitate
was filtered off and dried. Yield: 2.2 Intrmediate 43
g of intermediate 43 (12 %).

S
CH,




10

chr omat ogr aphy over silica gel (eluent:
CH2C12/ CH3OH NHAOH 99. 25/ 0. 75/ 0. 1; 20-45 WO

wQ0@8/0e238R266 PCT/ EP2007/ 063312 -57 m). Two PUPET/EP2007/063312

fractions were collected and_their solvents were
evaporated. Fraction 1 was crystallized fromdi ethyl
ether. The precipitate was filtered off and dri ed.

Yield: 1 g of internmediate 7 (8 % (m 208C)
Fraction 2 was crystallized fromdiethy|] ether a
DI PE. The prjecipitate was filtered off and dri ed.

fhe content er by reference) 10
0.233 nol) iWCJE%* gﬁﬁcigﬁ‘ﬁ”éﬁg@(zzz 32 ) and A
CH3OH (776 risplvestswat ievapetatadidY fodd:[2Ugd| over ni ght', ™"

1 e Aied I h CH2C12.
mgjﬂ“ffs d 1988l £, @ggfg%g)%é%%(wsm) cz.

and the sol \énlgméﬁa@mpbr%ﬂ@wnw esi due was

purified by %bﬁ&ﬁlz%@@%@@&@@%mover 51 bikcasgeh N
el uent: CH2C12/ cycl ohexane 20 80(? t hen :

20-45 gm . THIPBurldepresgtiagnyea
{he sol vent \aaadavcapmem:adats Xoel d: 25 g of
Intermediate.9 (33.9 b.1. Preparatipn of

| nt er nedi at 4 “?Ltﬁl("éefgéa{%iz‘félﬁ’)égfi lés gl\?fz NQ ~N OCH3 3 3
dia A dia B|limtensede 46 €8 10. | nternedi atp 11 nBuli agB

erimediate 45
a

Min hexane [(0.04 nol) was added sl ow y| at -20C t6
sol ution of I\l-(1- net hyl et hyl )-?- propan m_ne ((’) 04

Yield: 1.75 |ghefresidredPrgdivas pugficdby 13 EHa
xanpl e A3 4. coB‘irﬁp&fré'ﬁlht%Qra%fly bssigdi at " O “cH,
CH3 A m xturle

6- br ono- 2- ch Igélr@h’@n'( M/ﬁgﬁ(ﬂgmmﬁﬁno i ne {pré&p

accordi ng td 919?5&() 5ﬁoelaqbl4mg§n) TMe2PR%/ 00924 of whi

mol) in THE (60 mM ). The m xture was stirred at - 20C
for 15 m nutes and then cooled to -60C. A solution of
ib2t Prepediion of Btarmedipari@d WO 2008/ 068266

PCT/ EP2007/ 063312 -58

dia A+ dia B: 60/40

nBuLi 1.6 M (0.007 mol) in hexane was added dropwise at —20°C to a solution of N-(1-
methylethyl)-2-propanamine (0.0069 mol) in THF (10 ml) under N, flow. The mixture
was stirred at 80°C for 20 minutes, then cooled to —70°C. A solution of intermediate 9
(prepared according to A3.a) (0.006 mol) in THF (10 ml) was added. The mixture was
stirred at —=70°C for 2 hours. A solution of 3-(4-morpholinyl)-1-phenyl-1-propanone
(0.0091 mol) in THF (10 ml) was added. The mixture was stirred at —70°C for 2 hours,
then brought to —30°C, poured out into H,O at 0°C and extracted with CH,Cl,. The
organic layer was separated, dried (MgSO,), filtered and the solvent was evaporated.

The residue (4.1 g) was purified by column chromatography over silica gel (eluent:
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according to A3.a) (0.037 nol) in THE (120 m ) was
added slowy. The m xture was stirred at -60C for 30

woensneres A sol uti on of PCT/EP2007/063312

3- (I Himdazol -1-yl)-1-phenylgd.- propanone (0.044 nol)
in THE (90 m) was added. The m xture was stirred at
-60C for 1 hour, then hydrolized at -30C with ice
water and extracted with Et OAc. The 5 organi c | ayer

\@E$, 3L 100 ab-ed, urdly. Taelp ﬁﬂm?ams Wétetoalledde bard t_h?l Solgéﬂg\bﬁ@t
esli was urirtil e
R ke D o R BRIRE 1 TE A P rent 0

CH2C12/ CH3OH NH4OH 98/ 2/0 1, 20-45 gm. Two pure
fractions were collected and their solvents were
&laBispaaben ofvingdrapediatedl 7pndf18f r action 1 and 1.9 g of
fraction 2. Fraction 1 was crystallized from diethyl
ether. The p S
Yield: 1.05 ¢

Fraction 2 crystall#zed from 2- propanon and (
dig . Q{E}ate N
dri ey’ “Yyeld” 4 Yy of~nt er nedi a o~
230C nt er medi at es were epacsd acgording

indicated. T due (20 g) was purified

chr omat ogr aphy “ovl ilica OH; H3 gel (eluent:

: N,CH3 99/1/0.1; 15-40 gms

pure No / d fractions were collected agpd3the CH3

soI vent washtewapor &t ed. Vi el d 1.7 g di aAnttmeésteredi at e
Internediate of fraction and38eag of fraction

zzBuhzlérM (Q80%med) indygxanofuas addod drpppiiseed 29 §ntozaqlution of N-(1-
@héﬁ%letﬁ?l@ 2% ﬁz!uﬁdrﬂlﬁ’é msmf)l) lik @H@‘Ctl@hﬂ) unddd NBrloW- G2 mixture

and dri I nt - -
o it 'S s @f‘g}&samep SodleR ) A St iptegmediate
&t (peparcihecqdmgitp A3 at) €007 wbhan W&H? @6 Intle mes addedd. did mixture
ri Yiel.d: di fi. redi at e
FisPed s oSt DhESHE wEyitulonnf e b iER 32
meghthdleny »d-rgdpanase (0P8 mod) ibyT HEH25 ml) was added. The mixture was
stirred at —70°C for 3 hours, then poured out on ice at —30°C and extracted with EtOAc.
The organic layer was separated, dried (MgSQO,), filtered and the solvent was
evaporated.

The residue was purified by column chromatography over silica gel (eluent:
CH,Cl,/CH;OH/NH4OH 98/2/0.1; 15-40 um). Two fractions were collected and the
solvent was evaporated. Yield: 1.8 g of fraction 1 and 0.5 g of fraction 2. Both
fractions were purified by column chromatography over silica gel (eluent:
cyclohexane/EtOAc 70/30; 15-40 um). Two fractions were collected and the solvent
was evaporated. Yield: 0.47 g of fraction A and 0.43 g of fraction B. Both fractions
were crystallized from DIPE/diethyl ether. The precipitate was filtered off and dried.
Yield: 0.32 g intermediate 17 (8.2 %) (m.p.: 134°C) and 0.23 g of intermediate 18
(5 %) (m.p.: 184°C).
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col um chr omat ogr aphy over silica Br
CH2C12/ CH3OH NHAOH 99.5/ 0.5/0.1; 15-40 gn).
wa boosecg2es e HF
A solvent were evaporated. Yj
Internedi ate 44 and 45 of

(el uent:

44

N,

fractions were coll ect ed
| d: 2.8
racti on

CH3 gel

and tPEI/EPTNA063312
g Internmedi ate

1, 3.4 g of

fraction 2 and 2.7 g of fraction 3. Fraction 1 and CH3
OH fraction 2 were crystallized from Br
'Fbﬂowtrtgclh&i’ﬁlédletey\%ref prepeedatcofdindNoahapebvibus @ebcedireladd were

1411‘1 195? ay 1,9.41%5%

n/H: /QOA

internmediate 44 (7

ala D l nt arnmm

N, CH3 Dl PE.
% and 1.55 ¢

| ata AB ho
AT U 4 .

Prepar ati on
A+ dia B: 6(
added dr opwi
met hyl et hyl )
inder N2 fl ow.
m nut es, thq
nt er nedi at 4
ml) in THE
Jmﬁrrné‘élaé% -

B464ndamy phol

———— =

170C for 2 H
nto H20 at
ayer was s€
sol vent was
puri fi ed by
eluent: WO

Y A

fn THE (10

d T t
st dn Eiy e B L1 Soc

100; 15-40 d

of

[/ 40 nBulLi

se

AeRERANAT) 05 (0 ROP8,

T TCCT 1T

|nterrred| ate 12 NJ Br
1.6 M (0.007 nol)
-20C to a solution of
nol )
rred

at

wolowl wom@togm@hy oyerssgicat i o

o

1&1&9{ %HE@Z‘#CFI%HVI@'HR%t 0

added. The m xt

®9. %f 1524@1 ém)s Twa fiasfighs on

ivré pollecRideny khd sopfeapaaone

OnEcamalizx 16 424 % and 019 LD CL

RALAh &t

evapor at &

o7 EAne resi aue

col unmm chr omat ogr aphy over
2008/ 068266 PCT/ EP2007/ 0633

m .

The pure fracti ons were

A3.a) (0.006

dia A

ure was Intermediate 46

of
(0. 0091
As stirred

Si I i ca gel
12 -60 CH2C12

dia B
col | ect egmaR@s

t he sol vent was

evaporated. Yield: 0.9

internmediate 12 (27 9.
b4. Preparation of intermediate 19

g of

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

was stirred at —20°C for 15 minutes, then cooled to —70°C. A solution of intermediate
9 (prepared according to A3.a) (0.0009 mol) in THF (30 ml) was added dropwise. The
mixture was stirred at —70°C for 30 minutes. A solution of 1-(dimethylamino)-5-
phenyl-3-pentanone (0.0128 mol) in THF (15 ml) was added. The mixture was stirred
at —70°C for 2 hours, poured out at —30°C on ice and extracted with CH,Cl,. The

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

The residue (5.5 g) was purified by column chromatography over silica gel (eluent:
CH,Cl,/CH;0H 98/2; 15-40 um). Three fractions were collected and the solvent was
evaporated. Yield: 0.8 g of fraction 1, 0.65 g of fraction 2 and 0.216 g of fraction 3.




W Preparation of internmediate 17 and 18 Br jo Br jO

dia Adia B Internediate 17 Internediate 18 nBuLi 1.6
woL{8/08828; nol ) i n hexane was added dropw se atPeRBER0D063312

a solution of N-(1- 5 methyl eghyl)-2-propanani ne

(0.008 nol) in THE (16 m ) under N2 flow. The m xture

was stirred at -20C for 20 m nutes, then cooled to

-70C. A solution of internediate 9 (prepared

Feaiodi3ngast @yAd1i2dd ftém PREdlcum cthdrN ThElprocgfitatdl WasWeltered off and
d,for 1 hour and 30

AT 200 BB Bl gD LT RON 2 noy -1 (2

napht hal enyl ) -1 - propanone (0.008 nol) in THE (25 m)

EA T O R S
hi th Et OAC. Thﬁée%qh@a(ﬁwg) woepuriieesl byepar at ed, dri ed
MySO4), fil The

tc%ru%ql  fombdgradA) vestiNas eyapor at ed.

fesi due was umm chr omat ogr aphy over
silica gel (&F L@H{em Céi@ﬁ oH 98/ 2/ 0. 1;

15-40 gm. 1\9959([: a0td; Qustswany Tiaté ected| and the 1
$ol vent was Er acti on 1 A

orate | d: 8 g of )
oLvent e ISARRSSsoll Rlflgging 2 off brackion 1
> dtemredatte orablogntapivevepantedi [Yiidd: B8l g (

4] octed and Rarearicu R 8g T

fracti oﬁls

vapor at gd. Yiel d:

10

15

g of fractid

The precipit
D. 32 g inter

Araatigil (diad® dop & efdfeaction
fractions wer @il@B)’SFﬁbﬁan@@vaﬂcsrc%mdﬁH%Ej

ot LR h

B. Both

di et hyl et
ed. 20 Y|
184C) and O.

tered.of f° and dr

?Bgeglpé}@temaﬁs i

he®¥*R*)
‘Qr&edlate 48

medi

WD 2008/ 068266

nf i nter dtlerctbff {ohl Afed( Migdd::25184(C) .
PCT/ EP2007/ 06 | owi n nt er npedi ates were
ptepared m,wl.%g. R dl%tggt%@“rg/: 8u|s pt-o€ dlu. e—ant—were
purified as indi cated CH CH3 Br N~ The residue (6 Q)
was purified by N'01 CH  colum chronat ography over

5| Prepatationpf inkrmedipte OH/ NHUOH dia A

I nt er medi ate 94/ 6/ 0. 2; 15-40 gnm). Two fractions

I nternedi gte 46 46 and 47 wer 0

sol vent evapor ated. Yield
3

Br. OH L
\CH3 Br:

dia A

Intermediate 25 dia B

Intermediate 26

dia A +diaB
Intermediate 27

nBuLi 1.6 M (0.0686 mol) in hexane was added dropwise at —78°C under N, flow to a
solution of N-(1-methylethyl)-2-propanamine (0.0686 mol) in THF (70 ml), and the
mixture was allowed to warm to 0°C. Intermediate 9 (prepared according to A3.a)
(0.624 mol) in THF (205 ml) was added dropwise at —78°C and the mixture was stirred
at —78°C for 1 hour. 3-(Dimethylamino)-1-phenyl-1-propanone (0.0748 mol) in THF
(133 ml) was added, the mixture was stirred at —78°C for one hour and then allowed to
warm to 0°C. The mixture was poured out in a saturated NH4Cl solution, and extracted
with EtOAc. The organic layer was separated, dried (MgSQ,), filtered, and the solvent
was evaporated. The residue was purified by column chromatography over silica gel
(eluent: CH,Cl,/CH;OH/NH4OH 99/1/0.1; 15-40 um). Two pure fractions were

collected and their solvents were evaporated. Fraction 1 (3.56 g) was crystallized from
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OH1l 3 internmediate 46 (26 %9 and 0.9 g of Bry N~CH3
internmediate 47 (19 %9. N' o CH3 dia B Internediate

W@ 7008068268 epar ati on of internediate 19 CH3 BrprdT/©P2007/063312

NNCH3 NO1l CH3 dia BnBuyk. 1.6 M(0.01 nol) in

hexane was added dropwi se at -20C to a sol ution of

N-(1- 5 nmethylethyl)-2-propanamne (0.01 nol) in THE

(15 m) under N2 flow. The m xture was stirred at
228¥opdrdhe 2Bd Hiethyl eder. t TR precpitae wao filtéRE.ofFarsialredi afield: 1.14 g

25 mBBedBI 2 & oleh BEER FoRE Skt tuls(liad 2 npppanone and
mluethylreélevva§hsplrempadteazvas -l d of a@Ddmidn Mield: 2.65 golf integmediate
(% %)dl% Z%}%ﬁnﬁg ofsfrao?%gr%ind WERLBRBIRI 6Qd B28 Ivent was

mxture was stirred
Malf?ﬁfatﬁcyoﬁfl@fl A@&@ﬁﬂ%ﬂ%ﬂé@%ut at -30C on ice and

extracted with CH2C12. The organic |ayer was
separated, dried (MgSO4), filtered, and the sol vent
WasPeyapasabLeterméiaterBsind®® (5.5 g) was purified by
col umm chr omat ogr aphy over silica gel (eluent:
CH2C12/ CH3OH 98{2; 15-40 n). Three fracti ons~w
col | ected an sol vent was evapor at ed.

g of fractiom¥ 0.65 f fraction 2 and
fraction 3 O 2068/ 06 6 PCT/
A ) fro

I%tered of f and . /Jeld ¢
g of T¥ d 9 (5 % . Follow ny i nNernedi a &s
wer e prepared|accord|ng to the previous procedure:
The residue (§§O g) was purified by colum CHs
chromat ogr aphy over silica gel (eluent:
CH2C12/i Pr Qf NHACH H  99.5/0.5/0. 2; 20- 45, qy) Thr ee

ANO Intermediate 28 Intermedlate 29

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

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



fractions were collected and the Br OH, CH,
I nternmedi ate sol vent was evaporated. Yield: 133 g 3

wdB008/06826¢ arti ng materi al
B) and 33 g of fraction CH3 Gf.
crystallized (R*, R¥)
precipitate was (Bi)

25 g of internmediate 48 (Bl).

dia B).

Fraction C was

Intermedi ate 48 from DI PE. The
filtered off and dried. Yield:
5 b5. Preparation of

A, 20.1 g of fracti onCBEPTNE063312
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¢
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varmto OC. |9'9¥1% 'I'Fdl“\% ul% ffRIERAHEL accor _
N3.a) (0.624 go E (205 nml) was pdde TOWD
at -78C and |tA W@(%I\ﬁirtge\?ﬁge@tqur ed 10 ht -78C f or |
holu)r. 3- (DI Metpdrawd Ne)eld - mﬁgﬁfﬁabtﬁmppanone (0.074
Mo in THE 3 s ,adde e Xture was  gaa
STiemed;ad - fééafgo?rp%ai‘f}ég%gu?mﬁﬂ‘gnﬁﬁ”éal’? al | owed t o Mtewadiaryo
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Vas separ at eg) &?l{a%%%glé%é Hff%hﬁ)ﬁﬁ 3 and the O
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CH2 C12/ CH3C} aﬁ% a Two e

lcéyst
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Fraction 2 (
and

o fedductes 8 Xk ltikieey T 1
column chromatography over silica

gel (eluent: CH,Cl,/CH;OH/NH4OH
99/1/0.1). Two pure fractions were
collected and their solvents were

evaporated. Fraction 1 was

om 2- propano

dia

ne

A

Intermediate | crystallized from DIPE. The Intermediate 51

51 and 52 precipitate was filtered off and dried.
Yield: 1.21 g of intermediate 51 (7.3 O IAN/CH3
%) (m.p. 150°C). Fraction 2 was Br ~ Moox
crystallized from EtOAc. The O o
precipitate was filtered off and dried. (LH
Yield: 4.13 g of intermediate 52 (34 e e
%) (m.p. 230°C).

Example A4

a. Preparation of

intermediate 13

F AN
s

N

Cl
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diethyl ether. The precipitate was filtered off and
dried. Yield: 2.65 g of internediate 26 (8 %. The

wondsess2b@yer s of fraction 1 and 2 were conbi nec/aPm07/063312

the solvent was 5 evaporated. gqield: 4.53 g of

internedi ate 27. b6. Prepar atl on of internedi ate 28

and 29 HCH3 Br CH3 OH OBr N CH3 CH3 N CH3 N CH3

CH3 CH3 dia Adia B Internediate 28 Internediate 29

PR (31453 Mb ) vdd4daad slowly dﬁ@x@ltteD\I\ﬁS(laOdﬁld dfepvéraplcht
e W.t0 a

oo hvb Rt dodnifS e B Doves agrse. i Fhormistyrs v

rtijred THRO°Giovemght, thars bioughtgh trodro tédpeantdret dmdrpoord| cation ice.

2AONG 18 gud A I, DAL R b Bl SEBFWAE icd 1 ddod g then
mramwahﬁé%sr d paiorganictpyer Wﬁwmﬂr@ewsg@d yiewih H20, dried
} P IiltbrdAQl theaso?'&ﬁnlﬂt)v'a@ Bvdpbrated. Yield: 80.2 g of intermediate 13
/ net hyl am no) - 2- but anone™ (0.0438 nol) 1n THE (70
Was added. The m xture was stirred at -78C for 1
hour brought to -30C, poured out on ice and
extracted with Et OAc. The organi c | ayer was

$eBeapatatidn ofimtecheditySA) , filtered and the sol vent was

phy over silica gel (eluent:

4 N hOo7/ 3/ 0. 2; 15-40 gm. Two pure
fractionsNwer® coll ected and their solvents were
evapor at ed. resi due was crystallized fron1diethy|

‘e@t rl}ll%gure 0 énterﬁﬁlaP&% iﬁgg)ar?d a{clﬁlggde@etg @% a a(gglgidr IljelnfCH3ONa 30
‘Vnure(EI'ife@Ha(tZéO 29) qud, (ZIH%H (20 ml)vmcsan@@ 80EE C overnlght The
%GI{u'?eD%QQB{oggﬁé& Zoorh @el}nlﬁe‘?ét{lfé"\@&ﬁe& Hﬁte(ﬁf"igg LAt Era ew1th EtOAc.

prep ared acc 1 OUS proce ure an

pleiorgaser lawer was Séﬁ‘%fé'féd Wwéleqi wathd$0, doigd gylewgs), EU?ﬁefi |aa%| the
RYlveRtOl AV apdthRIRTAG FARINY (9V ) wad purffedMy column chromatography

over silica gel (eluent: CH,Cly/cyclohexane 20/80; 20-45 um). The pure fractions were
collected and the solvent was evaporated. Yield: 27 g of intermediate 14 (34 %).

¢. Preparation of intermediate 15 and 16

diaA dia B
Intermediate 15 Intermediate 16

nBuLi 1.6 M (0.067 mol) in hexane was added dropwise at —30°C under N, flow to a
solution of N-(1-methylethyl)-2-propanamine (0.067 mol) in THF (150 ml). The
mixture was stirred at —20°C for 30 minutes and then cooled to —70°C. A solution of
intermediate 14 (prepared according to A4.b) (0.044 mol) in THF (50 ml) was added
dropwise. The mixture was stirred at —70°C for 45 minutes. A solution of 3-
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gel (eluent: CH2C12/ CH3OH NHAOH Br OH NON 99/1/0.1).
Two pure fractions were col lected and the sol vent was

weyaposated. Yield: 2.5 g of fraction 1 CH3 anePCREB2001/063312

fraction 2. Fraction 1 was diggA Internediate

Internedi ate 49 49 and 50 crystallized fromDI PE. The
precipitate was filtered off and dried. Yield: 1.93 g
of internmediate 49 (13 OHI %9 (mp. 180C) . Fraction 2

\Q@l&leﬁlyla&nﬂlo)\l@j&heﬁilylsp@bhmolﬁ({o fos®moft 1QCICHF ﬂ‘lﬁml‘ﬂ vids added
Spvise t Tre was i oqué‘gor ﬁ T, hy rol e w1t% ater and
S5 oP Rt afeSs A7 i ed iy

IemtranﬂiemthﬁéOAG Thhergaewi lalyme Wa@GcBrad, wiaed oMgSOL )k diltoyed and

O Y W SR B Ty 7 RNy P

. Two
ﬁbma@ﬁémhymr fdireseldpivert eH@h@ HAQBTNIEQH, XLy 0Wsf &l ; 15-40
t | | r@ﬁﬁ@klorfrl%ia&& bél[rbcﬂed\/é(ﬁ? ﬂceuasg&elnfst\gr%ga zﬁ(ejd Szheld 4

S a | erne al.e an

cffaﬁﬂ?%i e3d ?trqne?rE uy ﬂf £ oL AT S Fraghon §wag c&yftaglzed
(fr‘orm At@Aoeed &bfhyBéihéﬂ Thepiedipitate Hhs ﬁm:nad off5d)dried. Yield: 2.9 g
%&?C rlggdl‘zitpevﬁgl J/_imHaﬁt e)ré:t a?sloclfrl}ls%a?lﬂ ({ dﬁ)om?t%ﬁ agglalethyl
Yiher. dTheﬂfpmslpgat@fwasrftl@redsﬁf ancedrial. (Biglddil 4B ofrintrmediate 46 (7.7
Sg)‘ % (mp. 230C). Exanple A4

Example A5
a. Preparation of intermediate 20
O H\”/\Q
N
oAl
Benzenepropanoyl chloride (0.53 mol) was added slowly at 5°C under N, flow to a
solution of [1,1’-biphenyl]-4-amine (0.443 mol) and Et;N (0.719 mol) in CH,Cl, (750
ml). After complete addition, the mixture was stirred at 5°C for 1 hour, at room

temperature for 2 hours and poured out into HC1 3N and ice. CH,Cl, was added. The

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

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

b. Preparation of intermediate 21

\ O
=
N Cl

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

overnight, then poured out on ice, stirred for 30 minutes and extracted with EtOAc.
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a. Preparation of internediate 13 F1 \ \ I \ NC1 WO
2008/ 068266 PCT/ EP2007/063312 -65 POC1l3 (3.453 nol)

woamsacsted slowy at 5C to DMF (120 m ). Aft erprCDRPloet/e63312

addi tion, 4'-fluoro-hydrocinngyanilide (0.492 nol) was
added. The mixture was stirred at 80C overni ght, then
brought to room tenperature and poured out on ice.

Et OAc was added. The m xture was stirred for 1 hour
thloegdnwlay@aw@ctapﬁataa ddrlddﬁ(Mg_S(ﬁ)(,tﬂl@Edd@dld\/thé o 1iinOAGs

The o aye ar at.e wice wih o

GoPRoaf rRHERa SRR EEE hy SPRE P ealy over siica
@eh(mhreat €H,CYi/ alctirhe86e 0@3()oQO+4ﬁtmheﬂleadeelrchfrac(tﬁﬁ%Vere

[ t 0
AP A SEITENLE, Tickd 20 ihicrgledlad s
to Ad.a) (0.295 nol) in CH3ONa 30 10 % in CH3OH (250
m ) and CH3 (250. M) was stirred at 80C overni ght.
%&Qﬁw&%@ﬁ&%t to roomtenperature, poured
nice and extracted with Et OAc. The organic
was separated, washed with H20, dried (MySO4),

N wQnt was evaporated. The residue
(57 g) ifi ol um chromat ography over
silica g fieny: SHECL2/ cycl ohexane 20/ 80; 20-45

gnm). The pure fr ions were 15 collected and the

soI vent was evaporated. Yield: 27 g of internediate 14
(Agﬂli)@@lre ofintePmegiatal 1 Guemired arcerdierioat £b)1(D.0488 nid) in ¢Hi3:ONa

DRI o RN 8- By LR o

mgtua@wgsjbmuglptvw §@0rattem1$@@utmn@rreqk|2utfmwft watgr and extracted with

%Qch' Q‘Ee %Ega%&llyémd@% Timéﬁ)vﬁ%a?({e Qf\%ggﬁ?t ﬂﬁe(( @d@@@@zﬁltered

faasi t@ffomq%fvé%e\@ﬁaraf% gl €0 2) ’W@&purﬁf %({)mqaﬁblﬁnof

208ronittefrapdi categ s11n;14a gar(elmaﬂétg dgﬁcgmydlbh@(ahe %Mob:_to -49 u8A4 The
wa a [ OPWM Se ur

TRt yiopeeta ol fyba ST oSSR e PR st ot €5 o

20@8MedBIEE2 FOT/HEP2007/ 063312

d1. Preparation of intermediate 23 and 24

?H3 ?H3
N N
“CH, ~CH,
CH, CH;
diaA dia B
Intermediate 23 Intermediate 24

nBuLi 1.6 M (0.055 mol) in hexane was added dropwise at —30°C under N, flow to a
solution of N-(1-methylethyl)-2-propanamine (0.055 mol) in THF (150 ml). The
mixture was stirred at —20°C for 30 minutes and then cooled to —70°C. A solution of
intermediate 22 (prepared according to A5.c) (0.036 mol) in THF (50 ml) was added
dropwise. The mixture was stirred at —70°C for 45 minutes. A solution of 3-
(dimethylamino)-1-phenyl-1-propanone (0.044 mol) in THF (50 ml) was added
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-66 (di met hyl am no) -1 -phenyl -1 -propanone (0.053 nol)

in THE (5 OM) was added dropw se.
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and
separated, dried (MS04),

extract
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Thggor gani ¢
filtered and

The m xture was

W t h PCRPEPBIN®063312
| ayer was
t he sol vent
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@rzligd. CHaGnxNmd Gris 38rréd 410-705C Jorl2 hdirs, 48 drodizbd withri&ewater and
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Fraction 2 was crystallized from
diethyl ether. The precipitate was
filtered off and dried. Yield: 1.1 g of
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5 c. Preparation of internediate 22 NO 1 CH3 A
m xture of internediate 21 (prepared according to

WA2008)068266 0788 nmol ) in CH3ONa 30% in CH3OH (58cTEP20am0h3312

CH3OH (200 M) was stirred atgg0C overnight. The

m xture was brought to roomtenperature, poured out
into ice water and extracted with EtOAc. The organic
| ayer was separated  washed with H20_ dried (MySO4)

filtered 10 m@rgmquggwtas fi@Mapor at ed. The
fesi due (30 i1 f1ed Y:% col.um chromat ogr aj

) . was .pur

ver silica 81““{%?}&%Wt.og@ﬁ§ W SN ohekane 70/ 30:
20-45 gm . Thel (chune GHatYCHISH®MEOK ol | gcted -a
s$ol vent was |gv. o, 4 : of | I'nternmes
22 (66 % . c%.'ﬁg’?{a(%%?gtﬁso%&%?rwérl{@lel%rredi ate 23 and 2
OH | H3 OH | Hidractions werp cpjlegi@! andjthgir\ N, CH3 N i/ N itn

CH3 CH3  di 4 3fyvEhtd wRre é&?@fa@diﬁﬁﬁioaq I nternedi ate 24
15 nBuLi 1.6 M (O. %35 mol) in h}gxane was added dia A
VO CINF

I BRRCSE lzedngore ds 6thsr- sof ution of "
N5§ hndreé hy | etThigiprecZpipiopaniidra¢off@n@55 pol ) in THE

150 m). The, . o sScstirre t.= ROC for 30
i nut es and |t 18{{.] ﬁ%ﬁ'gldg\%gf-mfﬁ'@e LAt i on of
| nt er medi at & (220)((pr.ep&bed). doedmodi2ngat 0 A5. ¢)o

mol) in THE - \f/fpoﬁﬂ apwi sel Te

pnas stirred gﬁf%%d or g%q%jﬁ%ltgfes A spl ution™0 ’

di met hy| ami|AIVEl Thremsainitatgyepliteedoffol 044 nol) in
THE (50 m) |wag daddedi 12098F 068266 PCT/ EP2007/ 063312

168 dropw se.. The nj xt stirred af -70C for amedatess
NOUrS, hydrr!“.‘tfg'@eaiaf%% &ﬂ&ﬁgﬁ‘l&_l%itﬁe ]

Et OAc. The organic | ayer was separated, dried (MSH),
filtered and the solvent was evaporated. The residue
(d29Pgpamasn plimidrinediate\36cmdBd chr omat ogr aphy over
silica gel (eluent: 5 CH2C12/ CH3OH NH4OH 99.5/0.5/0.1
15-40 gnm). Two_pige fractions were coll ected &

their solvents
ion 1 and 7
fra

g of Epactiop

ed 1OAC %na di & OH |
- ) 1N~c, “CH;
CH, CH;
diaA dia B
Intermediate 36 Intermediate 37

A mixture of N-(1-methylethyl)-2-propanamine hydrochloride (1:1) (0.0102 mol) in
THF (10 ml) was stirred at —20°C. #BuLi 1.6 M in hexane (0.0102 mol) was added
dropwise. The mixture was kept at this temperature for 15 minutes, then cooled to —
70°C. A solution of intermediate 22 (prepared according to A5.c) (0.0092 mol) in THF
(10 ml) was added dropwise at —70°C. The mixture was stirred at this temperature for
30 minutes. A solution of 3-(dimethylamino)-1-(1-naphthalenyl)-1-propanone (0.0111
mol) in THF (10 ml) was added dropwise. The mixture was stirred at —70°C for 3
hours, then poured out into ice water, NaCl and extracted with EtOAc. The organic
layer was separated, dried (MgSOQ,), filtered, and the solvent was evaporated. Yield: 6
g. This fraction was purified by column chromatography over silica gel (eluent:
CH,Cl,/CH;OH/NH4OH 99/1/0.1; 15-40 um). Two fractions were collected and the
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off and dried. Yield: 0.85 g of internediate 23 (4.7
% (mp. 174C). Fraction 2 was crystallized from

waolc@slyd2eet her and DI PE. The precipitate was fPrPeT/EP®A7/063312

off and dried. 10 Yield: 1 g_gf_ intermediate 24 (5.5

%9 (mp. 192C). Follow ng internedi ates were prepared
according to the previous procedure and were purified
as indicated. The residue (21 g) was purified by

colveimv ahyvapahegr apdy: @YEof ﬁradtio(hal andg)ikll (€ Krdeidn 2. Fraction 1

Fils Shati qﬂl@ﬁl@éﬁl%%@ Reghdi e T *’&%163&35 aflfYieg. Yield:

tOhleg N hitaoheddate 36d2 ‘eMappr2aited) (d¥ A).diractio8 2gw@HSystatized from

f [ - g [ .

A B R Moy O SLE bRl P U] Sl Fhfpdince

f3r7dﬁfVE3|(lﬂEP 2i4eChidéacBpi t ate was filtered off and dried.

Yield: 1.7 g of CH3 | internediate 55 (8 % (mp.

148C). H3C N,CH Fraction 2 was crystallized from3

gg ®] gi géhyl ether. The precipitate was 3 filte red
ried. Yield: 1.1 g of dia B Internedi ate 54

internediate 54 (7 %9 (mp. 165C). WD 2008/ 068266

PCIYERRO®T /it63BtPate 359 The residue (23 g) was purified

by columm chromat ography over silica CH3 gel (eluent:

CH2C12/ CH3OH NH40 ' OH NCH 9.5/0.5/0.1; 20-45

gm. Two pure 3 N fractions were collected and

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

Example A7

a. Preparation of intermediate 33

A mixture of intermediate 9 (prepared according to A3.a) (0.0076 mol),
benzo[b]thien-2-ylboronic acid (0.009 mol), K,CO3 (0.02 mol) and Pd(PPhs)4 (0.0003
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Internedi ate was crystallized fromdiethyl ether
Internmediate 55 55 and 56 The precipitate was

wo doses®ds of f and dried. Yield: 1.8 g of interpredEP1087/063312

551 CH3 (8 %9 (mp. 165C3._fﬁaction 2 was o0 HN H3C
CH3 «crystallized fromdiethyl ether and D PE The
precipitate was filtered off NI H and dried. Yield:
1.6 g of dia B internediate 56 (7 %9 (mp. 165C).

Infs 1 e @i OB 62 niPandRokRpas €15l wak stiftt@®anedilakal 36 16 hours,

B AT L b B ol 7 e v

waskedredh adtercd aqieaus Nalil adrefd (MgS0,), filtered, and the solvent was

- h - ' i ; oy
Bt R P AT PR b
feuent: €HeClvicyelobxrana0/70; tFrédumb| Thapuse Gaefians were collected and
RORIN € wad BRapBttd i yGeMaB 4K BRI ifterhBdiatd 33per ature for
15 mnutes, then cooled to 5 70C. A solution of
internmedi ate 22 (prepared according to A5.c) (0.0092

10 aflded dropwi se at -70C. The
s~ tenperature for 30

(10 n) wa L .
stirréd @t - A0 for Jougied T
Tapd, exty A The e,

separated, dried (

organi c 1
filtered, 5
This fraction ma%Hs\ W
over silica gel (eluent: CH2C12/ CH3OH NH4OH 99/1/0. 1;

15-40 gMma Two fractions were coIIectSﬁﬁng the WO
2008/ oaé%‘édla%%r/ EP2007/ 063312 -70 solvent was

]?z‘B%IE?!I at¥dn héF/;ta%E t@o.o@45’i&ogfwafsraa&éd anl7_@)°@\gt¢a Hidug &sz]-(l-
ractl on : racti.on S.Crys r.o
é@%@fl.etgﬁaé-wg@}aml?%\wr 51 @é@i@oéﬁ mabdn ?Fﬁ%@b M. The
Yhietugke waOstlrggl @f-2070 &rimodhiaties. 38 soRith of ntprmedidte)33 (prepared
dia A . Fkracti S [1.ized i | .
ofrfyinkin 373510 0 FbR % SRR Pt} 855 aade B . S mixture was
¥iietdiat 01026 for Dhournt rsobuioatoé 3-(8ingthylémiro){Ir3pluczdphepyl)-1-
(p%ﬁ%n@e (0.0037 mol) in THF (5 ml) was added at —70°C. The mixture was stirred at
—70°C for 3 hours. NH4CI 10 % was added. The mixture was extracted with EtOAc.

The organic layer was separated, dried (MgSO,), filtered, and the solvent was

evaporated. Yield: 3 g. This fraction was purified by column chromatography over
silica gel (eluent: CH,Cl,/CH;OH/NH4OH 99/1/0.1; 15-40um). Two fractions were
collected and the solvent was evaporated. Yield: 0.35 g of fraction 1 and 0.38 g of
fraction 2. Fraction 1 was crystallized from DIPE. The precipitate was filtered off and
dried. Yield: 0.249 g of intermediate 34 (melting point: 225°C). Fraction 2 was
crystallized from DIPE. The precipitate was filtered off and dried. Yield: 0.303 g of
intermediate 35 (melting point: 216°C).
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Exanpl e A6 Preparation of internediate 32 OH |1 H3 S |
\' \ NCH3 H3 Methylbenzene (2 ml) was added to a

wooossR6®©f benzo[ b]thi en-2-yl boronic acid (OrODEB2007/063312

mol ), Pd(QAc)2 (0.002 g), K3Pg#4 (0.0021 nol) and
di cycl ohexyl (2',6" 10
di met hoxy[ 1, 1' - bi phenyl ] - 2-yl ) phosphi ne (0. 008 g)
under N2 flow. The m xture was stirred for 5 m nutes.
Axapbpli A®n of conpound 15 of W2004/011436 (dia B)
(0.00108 nol) in nethyl benzene (1 mM) was added. The
rgiig}euar%tlv\l@gfl e|1,}rn|re teath 100C for 4 hours. The residue
chr omat ogr aphy over kronasi |
(eluent: CH2C12/CH3COH 99/ 1 then CH2C12/ Et OAc/ NHACH
95/5/0.5; 101 Y€ pwre fractions 15 were coll ected
apd S0 nt was evaporated. Yield: 0.125 g of
iate 32 (dia B)(19%. Exanple A7 a.
Preparat#on of internmediate 33 S 1 \ \' I \ NO1 CH3
A mxte of internediate 9 (prepared according to
A3.a) (0.0076 nol), 20 benzo[b]thien-2-ylbo ic acid
(0.009 nol), K2C03 (0.02 nol) and Pd(PPh | 003 WO
2008/ 068266 PCT/ EP2007/ 063312 -71 nol) i, H (2
m) and toluene (25 nl) was stirred apg'r x3ed for
16 hours, then cooled to roomterrperatu and

%t%%gﬁg%eoglr%? &q%elg@g)z g??‘ﬁg’é fi'l ter Zg phos) (0.002
an) aiveCs6104¢01tl 3 wend) méDMﬁc(ﬁéml}dwN flashed smtiil@éz (#Bgymawagnoline
Z Sf ' 6@6?&0@% d‘éJi‘ %%%&%?@%aé’é’tﬁ{edsﬂrork h@ﬁhﬁiﬁés a room

¢

cycl ohexane
fﬁﬁftrﬁtéa‘ﬁ‘s oygbtasodoiaxaag el anyo &mel)squs\ﬂ@fm adggd dropvwse and the

Qfﬁ@ﬁl@é Ahestirred fol @ hodrs 458@ °Of Mot @-Elﬁlﬁfﬂ l’-ﬂl@xﬁ% (O 1§39 mo 1) was
g‘%a %gadt %aoﬁ%{_}% rremv&galsas 11‘1‘6(:1)’ ?‘oraorr]lg rnore our at\80 OCNﬁ%n for 18
hours at room temperature. The mixture was cooled down to room temperature and
diluted with water (100 ml), then extracted with CH,Cl, (3 x 200 ml). The organic
layer was separated, washed with brine, then separated again. The combined organic
layers were dried (MgSQy), filtered and the solvent was evaporated. The residue was
purified by reversed-phase high-performance liquid chromatography (Column: Xterra
Prep MS C18, Length: 10 cm, I.D.: 19 mm, particle size: 5 um; eluent: (0.2 %
NH4HCO; in H,0)/CH;0H (optional)/CH3CN gradient). The product fractions were

combined and the solvent was evaporated to afford intermediate 68 (9 g, 57 %) .

b. Preparation of intermediate 69 and 70

Intermediate 69 Intermediate 70

A mixture of intermediate 68 (prepared according to A8.a) (0.00205 mol), (4-
chlorophenyl)-boronic acid (0.0062 mol, 3 equiv), jodiumbenzene (0.0041 mol, 2
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Intermedi ate 34 I nternedi ate
(0.0045 nol) was added at -70

35 nBulLi
Cto a

1.6
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action 2 was

créstallized fromDI PE. The precipitate was filtered

d dried. Yield: 0.303 g of

i nterne
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MRtdridide!

Ritructhi@C) - WO 2008/ 068266
63312 -72- Exanple A8 a. Pre

par ati on of
A

PCT/ EP2007/ (
LnLeEgédLatc
suspessgi on d
CH3 ( X- phos)
65 m) was
), 0.065 nol
or 10 m nut

68 O CH3 - PQ CH3 H3C'

hCI\I)2 (0.25 g, 0.000
mol ) and Cs2C3B (0.1

f Fush N2.  3- Bronpbqui no
). was ladded and the m xture w
es af r 5 tenperat ure.

65 nol), H3C
3 mol) in DWF
ine (13.5
as stirred

(
1

6-chl oro-I-hexyne (91 g, 0.078 nol) was [hen added
dropwi se and the miXture was stirred for| 6 hours at
80 C. pbre 8- chl or of!l - hexyne (0.039 nol) Was added
and tﬁe reagtion xure was stirred for pne nore hour
at 80 C, then for hours at room tenpefature. The
m xture was |cqgl 0 foom tenperatuye and

di luted with , then extracted with
CH2C12 (3 x |20¢ The organic 10 | ayer| was

separ at ed, washed brine, then separaled again.
The conbi ned organico_| ayers were dried (MS04),
tiltered and The residue
pas 59
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\'' '\ C1 N O CH3 WO 2008/ 068266 PCT/ EP2007/ 063312
-74- Internediate Structure No. 60 CH3 I\ / \ \ \ C

WO 2048064260, CH3 61 CN I\ / NV V' A\ A 1/ N/ |IpCI/EPBR7/063312

OCHB IV / \\\d / N/ 14 63a I\\\\d d
64 ajNd 651 C1 aN

Intermediate | Structure
No.
66

67

Example A9

a. Preparation of intermediate 71

nBuLi 1.6M in hexane (0.0346 mol) was added dropwise at —20°C to a solution of
N-(1-methylethyl)-2-propanamine (0.0346 mol) in THF (70 ml) under N, flow. The
mixture was stirred at —20°C for 20 minutes, then cooled to —70°C. A solution of 6-
bromo-2-methoxy-3-(phenylmethyl)-quinoline (intermediate compound 3 (Ex. A3) of
W02004/011436) (0.029 mol) in THF (90 ml) was added. The mixture was stirred at
—70°C for 1 hour. A solution of 1-(5-chloro-1-oxopentyl)-/H-benzotriazole (0.0576
mol) in THF (100 ml) was added. The mixture was stirred at —70°C for 3 hours. H,O
was added. The mixture was extracted with EtOAc. The organic layer was washed with
H,O, then with saturated aqueous NaCl solution, dried (MgSQy), filtered and the
solvent was evaporated. The residue (19 g) was purified by column chromatography
over silica gel (eluent: Cyclohexane/AcOEt 93/7; 20-45um). The fraction was collected
and the solvent was evaporated. Yield: 3.85 g of crude residue (30%). After
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WD 2008/ 068266 PCT/ EP2007/ 063312 -75- Internedi ate
Structure No. 66 CN\ \ A\ A\ C1 / NACH 67/ AN

wezapspbeCl A9 a. Preparation of internmedi at ePGLEBI00TN63312

NO1l CH3 nBuLi 1.6Min hexﬂ?e (0.0346 nol) was
added dropwi se at -20C to a solution of
N- (I - met hyl et hyl ) - 2- propanam ne (0.0346 nol) in THE
(70 M) under N2 flow. The 5 mxture was stirred at
-c]?}Qéﬁllgﬂhoﬁ Gromi DElTF,She %ﬂé(&i@liqt@t@ G)‘lbﬁ dilﬁﬁﬁbidiofﬂ@d d-iclie‘fiiomiﬁld'i:cmﬁ g of
Q 10D oxy- 3- (phenyl met hyl ) - qui nol i ne
Arisrmeties éfwgnpound 3 (Ex. A3) of \02004/011436)
% P29, %fi -ée m ) was added. The m xture was

' - hour. A solution of

1- (5-chl oro-I-oxopentyl)-]H benzotriazole (0.0576
mol) in THE (109 mM ) was added. The m xture was

stirred at -7 or 3 hours. H20 10 was added. The
m xture was extf i C: organi c | ayer
was  washed $ S at ed aqueous NaCl
sol ut fi ed d the solvent was
evapor he beS|due (19 g) was purified by colum

chronatogré%hyo over silica gel (eluent:
Cycl ohexane/ Ac@Et 93/ 7; 20-45m . The fraction was
collected and the solvent was evaporated. Yield: 3.85

e e U S o
whiazebipy elelt2e’. Wasptand dléyférdb@mﬂ%&ﬂjo%rﬁ reel) and potassim egbgnate

Q(r)] t()g? %g)rlﬁtﬁgétéﬁlﬁﬂg bd 2% as RirrePUBBE BRI 2% hours and was then
cooled to room temperature. H,O was added. The mixture was extracted with EtOAc.
The organic layer was washed with H,O, then with saturated aqueous NaCl solution,
dried (MgSQ,), filtered and the solvent was evaporated. The residue (1.55 g) was
purified by column chromatography over silica gel (eluent: CH,Cl,/CH;OH/NH4sOH
95/5/0.1; 15-40 um). The fraction was collected and the solvent was evaporated. Yield:
1.1 g of intermediate 72 (82%).

Example A10

a. Preparation of intermediate 74

i
O N

b

CH,

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

dried over MgSQ,4 and evaporated till dryness. The residue was purified by column
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Br NS NOI CH3 A mxture of internediate 71
(0.00224 nol), (1 S, 4S)-2-benzyl-2,5-

walc@zakszeg cl o] 2. 2. 1] hept ane di hydr obr oni de (0. POWEPI0D1/)63312

and potassium carbonate 5 (0.909 nol) in acetonitrile
(20 M) was stirred under reflux for 24 hours and was
then cooled to roomtenperature. H20 was added. The
m xture was extracted with Et OAc. The organic |ayer

wapbnm@greﬂlw@swz H2Q0 prh helentt: DTMATLO BN, (319 14§@0%is NaD3/0.1 to

| Ut Lo dri d the sol vent S
381 Bita pOfe B PG cppcesed B g 30F G lea iSarymess.
aGtldmi . i o Himde g digtie y7 406@%0. S|I|ca gel (el uent:

CH2C12/ CH3OH NHACH 10 95/5/0.1; 15-40 m). The fraction

r i t di ol vent was evaporated. Yield:
1.1 g of internediate 72 (82% . Exanple Al O a.
Preparatiopr &f internediate 74 CH3 p N CH3 A
m xt ure of chl or o- | - phenyl - 3- hept anone ( prepared
accordlng t Q ﬁe proHéﬁures of 15 W)2007/000435) (3

. Yetr®l am ne (2.8 nl, 26.6 mml)

) 29.3 nmol) in acetonitrile (30 m)
was ocan- refl uxed overnight. The reaction
m xture mag:co- ed down to room tenperature, poured
out into wate d extracted with Et OAc. The organic
| ayer was sep ed, washed with water and brine,
dri ed over MgSO4 and evaporated till dryness. The
r esilduecdiga ® (avicpfdagergiponen] urm WO 2008/ 068266
PCT/EP2007/063312 - 77 chronatogr éSIOZ 15-40m
et Bl (1:6 Mavhgeaoes: Nidh ol gt @aﬂyds drop wige to a solution of

WDhSrOpydAminE € 6RHI €1 RAGbI) @mm}vqe enlg ol lEﬁCQﬂdéH’lﬂtrbé& The
sol vent mas<£¥ggﬁ%gted |II dryness.. Yie

T PRCHP AU TS ) mppeyang v as ey quﬁf%eqoﬁﬁlo‘io égtc A
‘83lutidn GPBJH&ﬁno-BFﬂlethOthdﬂyhﬁéﬁlyl) quinoline (intermediate compound 3

(Ex. A3) of WO2004/011436) (1.9 g, 5.9 mmol) in THF (10 ml) was added dropwise
and was then stirred for 1 hour at —78 °C. A solution of intermediate 74 (1.9 g, 7.68
mmol) in THF (10 ml) was added dropwise then stirred for 1 hour at —78 °C. Water and

EtOAc were added, the organic layer was separated, washed with water and brine,

dried over MgSQ,4 and evaporated till dryness. The residue was purified by column
chromatography (SiO; 15-40 um, eluent: DCM/MeOH/NH4OH aq: 97/3/0.5). The pure
fractions were collected and the solvent was evaporated till dryness. The second
fraction from the column yielded intermediate 73 (0.22 g, 7 %) as a mixture of

diastereoisomers.

Example All

a. Preparation of intermediate 75
OH

a

A solution of 1-bromo-4-chlorobutane (22.25 ml, 0.19 mol) in diethyl ether (100 ml)
was added dropwise (under N, atmosphere) to a suspension of activated Mg turnings
(4.67 g, 0.19 mol) in diethyl ether (100 ml). Some crystals of iodine were also added.
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Internediate 73 (m xture of diastereoi soners) n-BulLi
(1.6 Min hexanes, 7.4 m, 11.8 mol) was added drop

wownes/nts26@ sol ution of 5 diisopropyl anmi ne (1.BCTEP2007/063312
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tvhae cpelad in amicodsthc db1@d3#185 &n0i40 enolpwthadded and the reaction
%algﬁ@@ggégtﬁ{@lcﬂ rtlpé)?é@ |bgﬁ’1{%fi ¢ hggroan(aQI'l% \%Eéghtrg? Irc():j)rﬁ\@e?np erature.

ropw se as
ke nﬁéfa@@ﬁnmg ﬁw@dﬁl@ne\)\/ﬁ@ow of g0 ﬂ%qqélvahe@t)msr@dfi@ﬂr apd in the

AfBRAEDS agaih &R aldBo M1 %idLRt VNN QY ENCRRE aWnh)v NHIGIL T™Ne mixture

Bot h .phas re separated nic laye
RO TR fa0oRar Be C st M B Rr Bpgiration over
ﬂwllﬁke The pagluctevapirdice dy fTekie chréﬁladig@apl@i{elpuﬂitt hihedareyEtOAc
to : hexane/ Et OAc 20:1).
Qgg?ﬁ@ﬁﬁ g{??%ﬁgh%ggzg g??%bted and the sol vent
was evaporated, yielding intermediate 75. 10 b.

Preparation of internediate 76
c. Preparation of intermediate 77

0]

A mixture of intermediate 76 (1.00 g, 0.00405 mol), 1-methylhomopiperazine (1.01
ml, 0.0081 mol) and K,COs (1.68 g, 0.0081 mol) in CH3CN (12.16 ml) was refluxed at
80 °C over the weekend. Inorganic salts were removed by filtration and the crudes were
purified by flash chromatography (eluent: #-hexane/EtOAc). The desired fractions were
collected and the solvent was evaporated. Yield: 0.26 g of intermediate 77 (20 %).



OC Internmediate 75 (9.97 g, 0.04 nol) was dissol ved
in CH2C12 (120 m) and the flask was cooled in an
w0 c@shes2be Mh02 (34.85 g, 0.40 nol) was added PODEP1967/063312
reaction 15 mixture was stirregl in the ice-bath for 1
hour and then overnight at roomtenperature. The next
nor ni ng, an additional anmount of M102 (10 equival ent)
was added, and in the afternoon again an additiona
AMPLphratibn VhZerint@iaeqis val ent) was added. The mi xture
was stirred overnight at roomtenperature. Then M02
was renovef filtration over Celite. The product
[ mat ogr aphy (el uent:
YiNelCHs 6.91 g of intermediate
2 <$@#of|MeHmmauaT7O ~ ~
of internediate 76 (1.00 g, 0.00405
piperazine (1.01 25 m, 0.0081 nol)
and K2C03 (l}@-— 0081 nol) in CH3CN (12.16 m) was
refluxed at 80 aver the weekend. Inorganic salts
were renoved by filtration and the crudes were
pur i f ilgemighatel’$ @stnratidioratiogeaphy (el uent:
n- hexane/ Et OAc). The desired fractions were collected
dnyiunh diisnprepstemine §1.-64 ap off at2éd solvitien ¢ THFA@pgnes, 0.00288 mol)

'v&hts%'iﬁ@f%@iﬂel" ﬁ? (989 n%%d ryY 2ORBLRRRABRas cooled to -70 °C 6-bromo-
PCT/ P20 07 12 -79:

Preparati on of rmlaw
otk lpguinofipe ﬁlﬁ@&%@a @G?Sm@ﬁ’%é{] %Jf
dvast)@ﬁr/epmemrm) 10,0024 4 1§livias @weanwémfw@s e( §oldt40ﬂ'fﬂn T<HF (7.21

ced) §8 tﬁ%ﬁ'é@véHé%?‘#foaQ?\y}l%é’%%s EatintsiBiaiase 77 078

@ 010624 o)W aBded divpomns-asd solution in THF (7.21 ml; dry) and the reaction

I A R g

n@D follgrsediarg EH0A¢ layergwerg seprrefed @ f OT%EK( fpygriwas washed
R ith 16 dﬁ&fj l\tl M Kk aNPhe %61'V6ﬁta)dasfe§2/ﬁ%&aﬂ3@ Ut @bidoe was

RueGe B SIBW' gégt%g@fay sk %ﬁ%oe%ws@zﬁlggtlaa gy thggolvent

Wi ek greitedrYicld: 81409 @ ofdsteBinediacd78 oy a dittongrof dadstercoldmers.
C. Then H20 (g.s.) was added (quenching at -70 10 O,
foll owed by EtOAc. The | ayers were separated and the

|afatioR YN tho W8S gsW th brine, dried (MySO4),
s evaporated. The residue

wasmpRUs| fi ed by flash chromatography. The desired
FTE%?TBﬁé were coll ected and the sol vent

Preparation of compound 1

Cl
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20

was evaporated. Yield: 0.429 g of internediate 78 as a
m xture of diastereoisoners. 15 B. Preparation of the

wo povalosszesrpounds Exanple B 1 Preparation of copr@DEPmN01063312

Cli CH3 Br NCH3 N O H3 V) 2008/ 068266

PCT/ EP2007/ 063312 -80 A m xture of internmediate 4
(prepared according to Al.d) (0.0003 nol) and PPA

(1.6 g) was stirred at 100C overni ght. H20O and K2C03
wergxtafdd dnterediaked (hrepwesl acesiding ted 1W) (M 00P&6d8.and PPA

j. o d i ed .

Pl e R BB AP FRE S Py G AT The i wes

wagagiert with €3H:6Y.. dbé urgancHayematas gempdtyd, avied (BlgOa)rdisteted, and
%ﬁ%%%&]ji W%h g lg\;%;%f %ﬁ?g% I?}!ognkgs d M\iar%/éjllhﬁF% b% Qo lgﬂ{n@gporﬁato graphy over
éféq)f%ﬂrhlt(eb&ﬁ%t EVREb G &/ NHLE 99/3/01 Btayd4/§/4.6943. 5 umhi The pure
fffa@ﬁ&ésﬁﬂeerﬁ?&l&%d dnidefle Iv&R mgeveg}i@g@;@mglﬁao E;x gqm D). This

u 0

Emc fon Wﬁ%P%ﬁé&@éﬁ% P\S H%a&gf%ﬁlilér OtVﬁ%&i% Kf&?\éﬂ%ﬁ éyﬁfN H,HCO;
evapot st Bd. um ) Tak urediirdeBiogs werecotipatdandlthe 36lvExangslegaporated.

Rr r at f nmpound 2, 3 and 4 CH3 G 3 N Br
el GR3tngfRpBln AP RN &3 FR0 G TP R s N s

[ CH30H3 N, CH3 \ ~\ conpound 2 conpound 3 CH3 CH3

Example B2

Preparation of compound 2, 3 and 4

CH,

N
CH
compound 2 compound 3 3 CHy

compound 4

A mixture of intermediate 7 (prepared according to A2.c) (0.0002 mol) and PPA
(1.3 g) was stirred at 100°C for 18 hours, then cooled down to room temperature,
poured out into H,O, basified with K;COs and extracted with EtOAc. The organic layer
was washed with saturated aqueous NaCl, dried (MgSQy), filtered, and the solvent was
evaporated. The residue was purified by column chromatography over kromasil (eluent:
CH,Cl,/CH;OH/NH4OH 99/1/0.1 to 94/6/0.6; S5um). Two fractions were collected and
the solvent was evaporated. Yield: 0.021 g of fraction 1 and 0.046 g of fraction 2. Each
fraction was purified by column chromatography over C18 (eluent: CH;OH/NH4HCO;
0.5% 85/15 to 80/20; Sum). Fraction 1 gave rise to 0.003 g of compound 3 and 0.008 g
of compound 4, and fraction 2 yielded 0.027 g of compound 2
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conpound 4 A m xture of internediate 7 (prepared
according to A2.c) (0.0002 nol) and PPA (1.3 g) was

wa@tiosneste@at 100C for 18 hours, then cool ed downCT/BPI0DM63312

tenperature, poured out intog20, basified with K2C03
and extracted with Et OAc. The organic | ayer 15 was
washed with saturated aqueous NaCl, dried (MSOH),
filtered, and the solvent was evaporated. The residue
Waampw B3 i ed by col uim chromat ography over Kkronasi
(eluent: CH2C12/ CH3OH/ NH4OH 99/1/0.1 to 94/6/0. 6;
%qziwiwp(;%gctgqp s \\e coll ected and the solvent was
' —0.021 g of fraction 1 and 0.046 ¢
Each fraction was purified RQy colum
over C18 (eluent: CH3OH N A@lc 20 0.5%
¥’ 5m). Ergction 1 gave rise %wg#0. g
] .Qgé,g of cq| [
2 yigl dgd . F~ cénpound 2 W
‘ - 81- Exanpl e B3\Brepar

of fractioh
chr omat ogr af
85/ 15 to 80/

conpound
compound 5 E&nPeund 6 ND A mi xture of intgﬁhedtéke 11
(prepamediaccording to A3.bl) (0. 008@ponmls) and§ A
(1.5 g) was stirred at 100C overni ght, then cool ed

SN S RIBEL T PP it B3B8 e nc
dt g ivas Isared atwdd°G owarsipghd thert dookRiGcanmdtogadmtanpatature, poured
. i ' . d ]

SRR o A A v
sotshethwith HoRetnd griaptisd aivepus Nelrdded (NgbQanfiltered, and the solvent
%g&@%ﬁ!@ﬁ H@%@J@g@é lb;iﬁ_;%j?ﬁ%é& 6{6 IQO ﬁﬁm&'ﬁosmaﬂ@raphy over

. v .
é&%ﬁl%ﬁ@@m%?@?éljéﬂﬁ 9%@@%%49@/0(68“@%- B fractions
Gveldd Boltpcald a@d?ﬁmm&nﬁwg5§va‘iﬁ)gateéﬂgge{&gl30ﬁ @gf mﬁlp%d 5(8 %)
Pr tl c an r N, Br N
épg%)/%ﬁs&n%%poﬁgwﬁi /@HS compound 7 conmpounA m xture
of internediate 19 (0.00037 nol) and PPA (2 g) was
stirred at 100C

Example B4

a. Preparation of compound 7 and §

compound 7 compound 8

A mixture of intermediate 19 (0.00037 mol) and PPA (2 g) was stirred at 100°C
overnight, then brought to room temperature, poured out into H,O, basified with K,COs
10% and extracted with EtOAc. The organic layer was separated, dried (MgSQO,),
filtered and the solvent was evaporated. The residue (0.397 g) was purified by column
chromatography over kromasil (eluent: CH,Cl,/CH3;OH/NH4OH 97/3/0.1; 10um. Two
fractions were collected and the solvent was evaporated. Yield: 0.1 g of compound 7

and 0.006 g of compound 8.
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overni ght, then brought to room tenperature, poured
out into H20, basified with K2C03 10% and extracted

WOwRas/0E2@AC. The organic | ayer was separated, PET/EP2007/063312

(MS™), 15 filtered and the §%Jvent was evapor at ed.
The residue (0.397 g) was purified by colum

chr omat ogr aphy over kromasil (el uent:

CH2C12/ CH3OH/ NH4OH 97/ 3/0.1; 10m Two fractions were
obLect d apd the Q| ve % was evaporated. Yield: 0.1 g
y S A ~<B66—-g of conpound 8. WD

2008/ 068266 PCT/EP2007/063312 -82- b. Preparation of

PN AL o

compound 9 gna10 / H3 / H3 Br | Br N, CH3 NO O
| CH3 CH3 mpound @ compound 10 A m Xt tA CH
inter rredl ate @48 (prepared accorgli ng _to A3. 0. QQ§
nol d PPA (59" ) Wwas stirred 3§ 00T T or hour st
poured ite, ~al kal i zed withK2€03#and act ed

nic |layer was separdie
~~4nd the solvent was %ﬁ?
The restHi4 15 g) was purified by cof R
chromat ography 5 over silica gel (eluent:
@H@@m cCHIDEYNADEI4 8 T(hB/pared ;acdB ding tgiy3.b4) b 003 mol)i a@dsPPA (50

%@#réae&tt 199° é‘%’r 5 rgtﬁxr§ %'oﬁl%ﬁtou w%VaﬁE&l[z%H Sdth K( ! g

raction racilon rac |on

Efactt%fk@ﬁ G- ﬂm@rgmlaﬁferewqoﬁep%@dmﬁsedfGM&%?@oﬁltered and
?hd solvés Rag evapobdicBCTHMREIB6E Ga)RRR puﬁﬁad By @@mﬁﬁlr&lr@ﬁ@kography

Sher St it PO IR RO e’ B, g fractions
(vedrer esltcctetl nCHRGHRY cnPrvad-He Pipd ket dO 7Y 181d0 2 2; o f T 88, anded g of
qﬁ%ﬁ&? ﬂ Pﬁr&‘ﬁ%b %?ﬁ/aé’\ﬁfqgn % l Sﬁﬁae dTh eé}gmpﬁag%: 3/%5] glt%@a of% washed

evapor at ed e was
cmtfpmwdteci @arbomhwr%ﬁamﬂl%andmr@éaNa@ldo(h%g of ewppumld 21

Cﬁ'fﬁ?ctloh A whs }amfiﬁéﬁ %hu{%n cﬁ?’dﬁla%ﬁl (ReLA0 £ éélu

sol utl on of I nterne

fé{z&%z/ %’5@&@8@%@&7@/ g {535emy| The desoediaskany Were Solfecied, the
RYFeal v dvapdthted ahllehceitiul Wad\dseds tiidld €13 g cbfpband 20.
hours, then stirred at roomtenperature overnight,

diluted in H2O and

with cH2C129 The
(MgS™4), fi FItI3e

Example B5

a. Preparation of compound 11

SOCI; (0.0002 mol) was added dropwise at 5°C to a solution of intermediate 24
(prepared according to A5.d1) (0.0002 mol) in pyridine (1 ml). The mixture was stirred
at 5°C for 2 hours, then stirred at room temperature overnight, diluted in H,O and
extracted with EtOAc. The organic layer was washed with saturated aqueous NaCl,
dried (MgSO0,), filtered and the solvent was evaporated. The residue was purified by
column chromatography over kromasil (eluent: CH,Cl,/CH3:OH/NH4OH 99/1/0.1 to
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extracted with Et OAc. The organic | ayer was washed
W th saturated aqueous NaCl, dried (MJSO™4), filtered

wa@nahshb6c 0l vent was evaporated. The resi due WASI/EP2007/063312

purified by colum chronmat og%ﬁphy over kromasil
(eluent: CH2C12/ CH3OH NHAOH 99/1/0.1 to WD 2008/ 068266
PCT/ EP2007/ 063312 -83 94/6/0.6; 5 gm. The pure
fractions were collected and the sol vent was

534@@6;65 gfh). T]E(d': pld: frtiOBO6were Qéll?@ﬁ?@%&v@a@e&i@rated.
.epa on.of co o, Br : )
(%%@Oé‘?%rﬁlo)fc%?oﬁ@(gggg%f/“gc to a solution of

internedi ate 19 (prepared according to A3.b4) (0.0058
reo Pieparatipy of dimpound 84 m ). The mixture was stirred at
OC 5 for 1 hour, poured out into H20 and extracted
with Et QAc. (Thg organic | ayer was washed with
saturated Na dried (MgS™4), filtered and the

sol vent was eyjaporat@d. The residue (2 g) was

pUFiF e g e Nx t ography over silica gel

(elu 2C12/ CH3 NHAOH 97/3/0.1; 15-40m. Yiel d:
1.7g (57N . allization from CH3CN gave rise to
. 38 (40 %9 (nmelting point: 128C). 10
Exanpl e B6 Prepa ion of conpound 12 / iH3 Br \ \ /
N,CH3 N OCH3 S&C12 (0.0011 nol) was added dropw se
at 0Cto a solution of internmediate 46 (prepared

%5 Eﬁ.@tj‘(%r4trﬁo b aac}e!rdceat @@% ttd'@ %)1?%&1 @B’iﬁie@riglgdiatt%ﬁ ggbl)epared
1 Xt u : : urs, ) o
e5qrdigg t%@@%ﬁ@@@#ﬁ@?ﬁﬂ%%lﬂﬁm <4z4mi>o 5?% MR K Bigred at 0°C
ifd%]rt Dhdib, M@lﬁoﬁﬁn&bﬂﬁhmﬁmcﬁ@ d\ﬁMtOS’(bt E’Ee w'gtaﬂicgfi}@ﬁ@&zas
The, o | . t n t
SO IR Gt E P, el % R gyonorc.
tThe readueddte) was pusliepby etlanin clitvenategraphyeoer gllicavasl (eluent:
T63 | N S
CAAL A QeI ey RIEEALBPBLE": £ 8B o fom
EN gaetiseie ke & companedi(487a) rdtingpaiaint 2§vss-

evaporated. The residue (0.15 g) was crystallized from

Example B6

Preparation of compound 12

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

collected and the solvent was evaporated. The residue (0.15 g) was crystallized from
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WD 2008/ 068266 PCT/ EP2007/ 063312 -84 diethyl ether.
The precipitate was filtered off and dried. Yield:

wO20386260f conpound 12 (10 % (nelting poi ntPCLABIO)N7/063312

Exanpl e B7 Preparation of congpund 13 / CH3 Br \ \ /
N,CH3 0 CH3 5 S0OCI2 (0.0108 nol) was added dropw se
to a solution of internediate 27 (prepared according
to A3.b5) (0.0098 nol) in pyridine (50 nml). The
rfiioth ¥ leehewa Th prec Bitauiasdiiterd ot amtldieodt. reietde d.082 tghof compound
E[g(?@ﬁo/ The,. or n| 01415@& r was separated, washed with a
I |?9r§ gfn dried over MgSHA4, filtered
and the sol vent was evaporat ed. The residue (4.5 @)
was purified by colum chromatography over silica gel
(E%Hl?[ktm 10 CH2d 2/ CH3OH/ NHACOH 99/1/0.1). The pure
ractions were collected and the solvent was
evaporat equ Yield: 3.69(73.49% . Part of this fraction
Prepavatignofcompeund {3 64 from DI PE. The precipitate was
filtered off and dried. Yield: 1.6 g of conpound 13.
Exanpl e B8 Freparati on of conmpound 14 and 15/ | H3 /
\ B \\\N/ CH3 CH3 NOCH3 NOCH3I 11

, to a solution of intermediate
J \.,,- acordl ng to A3.b6) (0.0003 nol) in
pyridi ne (108 The m xture was stirred at 5C for
2 hours, thelm3 S{Tred at room tenperature overnight,
diluted in H2O and extracted with Et OAc. The organic

W%@@Iﬁ%}’\%{g@ g\%ﬁ %(iegiéﬁgﬁ\wsg{oeg so%&%%%ﬁ%n%@m%ﬁ%% 9 ’? %;rggared

according to A3.b5) (0.0098 mol) in pyridine (50 ml). The mixture was poured out on
ice and extracted with EtOAc. The organic layer was separated, washed with a solution
of K,CO3 10 %, dried over MgSQy, filtered and the solvent was evaporated. The
residue (4.5 g) was purified by column chromatography over silica gel (eluent:
CH,Cl,/CH;OH/NH4OH 99/1/0.1). The pure fractions were collected and the solvent
was evaporated. Yield: 3.6 g (73.4 %). Part of this fraction (2 g) was crystallized from
DIPE. The precipitate was filtered off and dried. Yield: 1.6 g of compound 13.

Example B8

Preparation of compound 14 and 15

[ CH, [ CH;
Br: N Br: N
O D Z “CH;, O D ™ “CH;
N o CHs & CH,

|
CH, CH,

compound 14 compound 15

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

and extracted with EtOAc. The organic layer was washed with saturated aqueous
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NaCl, dried (MgSO™4), filtered and the sol vent was
evaporated. The residue was purified by colum

w@ boosss26gr aphy over kromasil (el uent: PCT/EP2007/063312

CH2C12/ CH3OH/ NHAOH 99/ 1/0.1 §€ 94/6/0.6; Sm. The

pure fractions were collected and the sol vent was
evaporated. The residue was purified by colum

chr omat ogr aphy over C18 (eluent: 5 CH3OH/ NFHMHCO3 0.5 %
BRI AdriddniMgSTUNG, fiter®l dndabé scitent Wek evairited:t €k @pidué has

LA bR SR APt B O R Ao

PO & P46/0ch; Spomp dia gudsractidnawdrel®ll8cted @HBthSlsBlveBrvas

%?%}ﬁ&” ”ang o P Eunh fonfucdy %ﬁ“’% 81§ (cluent

P %%7 Satym)edT he|nyig fraciions @efebc ected and the

Qﬂv!éﬁt' \m e% rafearm B2 143f c@a{;ﬁma% (zﬂ: @rﬁum%cg of
A3. bl E& g.mol) in pyridine (1.3 . The m xture
Wwagpo P lﬂé &) 5C for 2 hours, then stlrred at room

tenperature overnight. The residue was purified by
col utm chr omat ogr aphy over kromasil (el uent:
%ﬂ%g,ﬂf OH/ NHAOH 97/3/0.1; 10m. Three fractions
ected and the solvent was evaporated. 15
Yleld 0.073 ¢ of fraction A 0.012 g of fraction B
iepagatipnpfgogpoy 2JAandd8(8 9. Fraction A and

C18 (el uent

fractions

PCT 1 EB2Q0A $ 3
conpound 49 Q
il CH; S
compound 16 compound 17

compound 18

® @ @)

SOCI; (0.0003 mol) was added slowly at 5°C to a solution of intermediate 43
(prepared according to A3.b1) (0.0002 mol) in pyridine (1.3 ml). The mixture was
stirred at 5°C for 2 hours, then stirred at room temperature overnight. The residue was
purified by column chromatography over kromasil (eluent: CH,Cl,/CH;OH/NH4OH
97/3/0.1; 10um). Three fractions were collected and the solvent was evaporated.
Yield: 0.073 g of fraction A, 0.012 g of fraction B and 0.012 g of compound 16 (8 %).
Fraction A and fraction B were purified by column chromatography over C18 (eluent:
CH;OH/NH4HCOs3 0.5% 85/15; Sum). Two fractions were collected and the solvent
was evaporated. Yield: 0.048 g of compound 17 (33 %) and 0.01 g of compound 18
(7 %).
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Pi peridine (3 equiv) was added to a suspensi on of
internmedi ate 69 (prepared according to A8.b) (0.0001

wodoB/068266 Na2CO3 (2 equiv) in CH3OH (3 m). TheCT/EP2007/063312

reaction mxture was refluxeggfor 18 hours. The

m xture was then cool ed down. The sol vent was 5
evaporated. CH2C12 (9 m) and H20(l m) were added.
The bi phasic m xture was stirred vigorously for 10
BxathpRsB1d hen filtered through an Isolute HWN filter.
The filter residue was washed with CH2Cl12 (3 x 3ml)

3&9 atrrheonf iflctorrnate g@s evaporated. The residue was
i i (2 M), then purified using a
Sep- Pak Vac _gcc Silica Cartridge (1 g; Waters catal og
# V\AT03691 he col um was pre-wetted with CH2Cl12 10
(5 mM); a Sgoldtion of the sanple in 2 mM of CHO 2 was
| oaded; el ueht: 100/0 (7.5 m), 99/1 (15
. OAL00 m )). The product

coll ected and the sol vent was
ed. Yi,ehd: 0.033 g of conpound 49. Conpound 19
was prepared rdi ng to an anal oguous procedure. 15
Exanple B | 1~ Preparation of conmpound 20 CH3 \ | \
\' / NNCH3 S CH3 A mxture of conpound 4 (prepared
Aemorddien(d etjoivBRps f¢ddeti3d aspipensiph efiintéomaliate 62dpatpared according

; : 0 _ : .
gté]) é%%_ﬁ éggg)/% ]I %ﬁgg%%&%ggh I(ég%cﬂﬁv)% Cl—ﬁgﬁpé 1&18 398 BRYidn mixture
wvas 6'eﬂlgqedré@mk§(lgau1§. 1Thq3mpqﬁlgﬁwas (t]@png@p@dgi)ownn The solvent was
Rhfurhibg@nzenel, (3 mll dnd¥as0 ot mly wéke aHdOOhe Yiphastt MRS
] ot el oS Ay AT st
EHped BieorElyg P S Mnwies. Sishell e B usEh EoM8 for. The
fBer teaidar waa svasieqiawali €8l CHr(B aBnflVaTOM) filfratt tves edapiated. The
BB o ST S PSRy Tyl TR GiIE A EpBRvAc & sitea
Cz@d2¢ CH3OMat@H o 6Y 8T63698 M) the Thimnpuwes pmafcetttie_cl mgth CH,Cl,
1548, Qb lu@i?ih o4 tlfé_';_kﬁ?ly%ﬁ}l 25 SO, IR Y€ YAREY, R Cﬁz@lzq:CSHgOH

.01 %(2 @ action vvasé%rl led by col um
dRPEdIgh ey (bvap, 88 (1&mie At100 CHB LY Nithorsiugigiracions were
208)lectddndrté SolfEmGids @Rgporived ey icRl hDGE ebfabmMpolifd 49.
sol vent was evaporated. Yield: 0.009 g of conmpound 20.

IC oniproRpén twa Preplareciairparding t@ hn afdlo Qbu©pNCEd@WeNCH 3 3
&e--, CH3 & ~kll TH3 N conp

Example B11

a. Preparation of compound 20

A mixture of compound 4 (prepared according to B2) (0.154 mol), phenylboronic acid
(0.232 mol), Pd(OAc), (0.0003 g), KsPO4 (0.308 mol) and 2-dicyclohexylphosphino-

2’,6’-dimethoxy-1,1’-biphenyl (0.0013 g) in methylbenzene (1 ml) was stirred at 100°C
for 4 hours under N flow, then diluted in H,O and extracted with CH,Cl,. The organic
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15

ound 21 conpound 22 A m xture of of conpound 10
(prepared according to B4.b) (0.0005 nol), 2-furanyl-

whosensszé@ci d (0. 0011 nol) and Pd(PPh3)4 (0. 002CT/RPL0)7/063312

in Na2CO8 2M (16 m) was stigfed at 80C overnight,
then diluted in H20 and extracted with Et OAc. The
organic 10 | ayer was washed with H2O, dried (MSOH),
filtered and the solvent was evaporated. The residue

(18e3 &; yepaBsicd) ldfi'bii (M@SDW'(,:EIgeCI?g /aﬁ@ Ehér:ﬁ'?lvﬁ&t wms;ag?rgw?y The
ove ronasi el yent . R
T TR et G L s AP Sy et Ra 4k | os

WH £ | ¢GHE @B NI Qi @416/ 6 sl me rifhewase Guetpms atcedlcolMeetand the
%0 vgaspgvapé%gf\l%lgg l‘i’g&id .Of94g 4 %EFE%TS] ]é%gti%hgfgs YAEdd l%)l;holumn

. Fraction uritred o togra ]
sheomaiogrpphy qysr Cl8 (eluent: Cﬁb@é@ﬂ»@@@&%@y Sam). 5ke. pure fractions
Thr€ ol dcfe@Gint AMSsoMe wa O bl p6Fed. andid 0909 %I ofRDinpoaad 20.
evaporated. Yield: 0.041 g of conpound 2T (first
fracti e two %tlhr ractions were m xtures of

ST ULOR [P < AR 2608/ 068266 PCT/ EP2007/ 063312

-88- Exanple Bl2 Preparation of conpound 23 Br

| +- CH3 \ / 3 011 CH3 F A mxture

caupgund 25 (prepared gggcordi ng mol ) cn,
and : Nn CH3- N
Stiqr ey sffper atuse for “CH;

evapor a N A 007 g of conpound
Exanpl e B13 Priep @ of conpound 7 an
CH3 Br , ) \ / NCH 33 NON®Y

compound 21 compound 22

A mixture of of compound 10 (prepared according to B4.b) (0.0005 mol), 2-furanyl-
boronic acid (0.0011 mol) and Pd(PPhs)4 (0.0022 mol) in Na,CO3z 2M (16 ml) was
stirred at 80°C overnight, then diluted in H,O and extracted with EtOAc. The organic
layer was washed with H,O, dried (MgSO,), filtered and the solvent was evaporated.
The residue (0.38 g) was purified twice by column chromatography over kromasil
(eluent: CH,Cl,/CH;OH/NH4OH 97/3/0.1; 10um then CH;CN/NH4HCO3 0.5% 93/7;
Sum). Two fractions were collected and the solvent was evaporated. Yield: 0.013 g of
compound 22 (4 %) and 0.109 g of fraction 1. Fraction 1 was purified by column
chromatography over silica gel (eluent: CH;OH/NH4sHCO3 80/20; Sum). Three
fractions were collected and the solvent was evaporated. Yield: 0.041 g of compound

21 (first fraction) (the two other fractions were mixtures of compound 21 and 22).



CH3 CH3 compound 7 conmpound 8 SOCI2 (0.14 m ) was
added at 0OC to a solution of of internediate 19
w@ poospes2edl according to A3.b4) (0.0016 nol) iPCT/EP2007/063312

pyridine (1.33 m ). The m xtugge was stirred at 0C for

1 hour, then stirred at roomtenperature for 30

m nutes, poured out into H20 and 10 extracted with

Et OAc. The organic | ayer was washed with saturated
MxempleoBizd (MgSH4), filtered and the solvent was

evapor at ed The residue was purified by col um

grr or{%%o r-aphy ov kromasi| (el uent:
%&ééﬁ%ﬁ@%@#—%w 3/0.1; 10m. Three fractions
were col l ected and the sol vent was evaporated. Yield:

. A (69 %, 0.015 g of fraction B and
0.12 g of co ad 7 (14p%9 . Fraction A was 15

crystalllzed friom DI PE/ . The precipitate was

f il : ed,NYield: 0.31 g of conpound 8
(36 7 128%) . See also B4a and B5.b WO
2008 RCT/ 007/ 063312 -89- Exanple Bl4
Preparation of ¢ gund 60 N Br SN~ S W ICNH A

solution of ikt Ty yanongt hyl acetate (0.0005nmol) in
THE (4nml) was stirred and cooled at O0C. Sodi um

AL PTGR g ampaund 28, (i osoleppineds f (08 mS) 554 P

(0 ’09@3’@161)&11 E€HAA (Ho) ey @dnboenrsdirad at @omABmbgratune IdrdE4 hours,

TP B R P IR RER. 200ed e

mxture vvas extracted with Et OAc. The organic | ayer
was washed with H20, then with saturated aqueous NaCl
Whtplogiz3 dried (MyS04), filtered and the solvent was
evaporated. The residue (0.22g) was purified by 10
ol unm. chr onmat ogr aphy. over kromasil (el uent:

RESO8 PRPISY 85 ®/ 0. 2 then CH2C12/ CH3OH NHACH
90/10/1 3-5 gm. The fraction was cgllected and the
sol vent wag evaporated. Yield: 0.0 of conpound 60

(30% . Exa o~ B15 Ay Preparati on ok rrpouncq{ 61 / H3
Bry, N~/ CH3 g [
x NJ ! N_
CH; CH,
compound 7 compound 8

SOCI; (0.14 ml) was added at 0°C to a solution of of intermediate 19 (prepared
according to A3.b4) (0.0016 mol) in pyridine (1.33 ml). The mixture was stirred at 0°C
for 1 hour, then stirred at room temperature for 30 minutes, poured out into H,O and
extracted with EtOAc. The organic layer was washed with saturated NaCl, dried
(MgSO0,), filtered and the solvent was evaporated. The residue was purified by column
chromatography over kromasil (eluent: CH,ClL,/CH3;OH/NH4OH 97/3/0.1; 10um).
Three fractions were collected and the solvent was evaporated. Yield: 0.6 g of fraction
A (69 %), 0.015 g of fraction B and 0.12 g of compound 7 (14 %). Fraction A was
crystallized from DIPE/CH;CN. The precipitate was filtered off and dried. Yield: 0.31
g of compound 8 (36 %) (melting point: 128°C).

See also B4a and B5.b
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N O CH3 15 Thi onyl chl ori de (0.0004 nol) was added
dropwi se at 0OCto a solution of internediate 73

W@ 000808266101 ) in pyridine (0.4ml). The m Xt ur ePQEEP2007/063312

stirred at OC for 1 hour. H2Qgwas added. The m xture
was extracted with Et OAc. The organic | ayer was washed
with H20, then with saturated agqueous NaC sol ution,
dried (MgS04), filtered and the solvent was
evaporated. The residue was purified by colum
chr omat ogr aphy over WO 2008/ 068266 PCT/ EP2007/ 063312
BamptedBBEi | (el uent: CH2Cl2 then CH2C12/ CH3OH NHACH
92 /8/0.8; 3-5 gn). The fraction was collected and
orated. Yield: 0.02 g of conpound
loh ol b. Preparation of conpound 62 H3

[ ~N> 1 (N~/ N i CH3 Conmpound 62 (fumarate salt) 5
Conmpound 6% s prepared accordl ng to Exanple B15. a,
but starti From i ntegmeg 8. The residue was
purlfl ed by ol um chr @a @ over kromasil

( &Mye , f? 3GH NHAOH 94 /6/0.5; 10

gm . \Jwa fctl ons were collected and the sol vent was
evaporaté Ff (0NQ7 g) and F2 (0.084 g). FI was
purlfl ed adgdn by col utm chromat ogr aphy over kromasi |

oot SHEFIZ. Lhen 10 CoCI2) RO NG 041 8/0,61 oy
ebhladl at 0°&t eS@ligm (115&19&) (63Mdln]mﬁqral ofl) fouoasmoaedschdded
t
SRS JHEShul 83T o' Colhh ey Pussdgpeprgine o
g¥9 onpdin@ng? wag 3ddcdmt D%{E) tt@n thd mremicovactided &irt1) hours at room
gaﬁ%er%% 136/%) %9%&%98 ?rg@ n’f’%ééf@g&%‘a%é hith Eto%c Fhe organic

arati on 0] oun 1{1
layer was washed with H,O, then w1th saturated aqueous aCl solutlon dried

(MgS0y), filtered and the solvent was evaporated. The residue (0.22g) was purified by
column chromatography over kromasil (eluent: CH,Cl,/CH3;OH/NH4OH 98/2/0.2 then
CH,Cl,/CH;OH/NH4OH 90/10/1; 3-5 um). The fraction was collected and the solvent
was evaporated. Yield: 0.06 g of compound 60 (30%).

Example B15

a. Preparation of compound 61

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

solvent was evaporated. The residue was purified by column chromatography over
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NConmpound 63 (fumarate salt) Diethylam nosul fur
trifluoride (0.0015 nol) was added dropwi se at 0OCto a

wae odogbssaee of i nternediate 78 (0.0015 nol) i n A¢EEP2007/063312

(90mML). The mixture was stirrggl at room tenperature
for 2 days. The m xture was quenched wth Na2CG3 t hen
extracted with EtQAc. The organic |ayer was dried
(MS™), filtered and the sol vent was evaporated. 5

Kemisels ottt :(OH LG9IheaH, 01 ,AC HYOHMN IO M Y2 ¢D 8OB-5 um). The

A AR s o 5  FBo R YD gl ¥ompound o1
f(Eastman(1300). 63g) was purified by col um
chromat ogr aphy over Xbridge (eluent: gradient of
CH3OH NHMHCO3, 5% 18-5 gn). Fraction 1 (0.08g) was
bR aBoNE Bomsdnael / acetone (5/95) and 1 equival ent
of fumaric acid rn acetone was added at room 10
tenperature. The precipitate was filtered of and
dried. Yield: 0.07 %/UW conpound 63 (Z-isomner;
fumaric acid salt) (6 %9, npC 179. Tables 2 to 9 I|ist
ofg a (la) which were prepared
of the above sanples (Ex. No.) 15
compounds, nelting points were
i of | er hot bench, consisting of a
heat e with Iinear tenperature gradient, a

[ A _ tenperature scale in degrees
0 b6 PCT/ EP2007/ 063312 -92- Table
2rg R N X R3 1 CHs Conp.
Exp. RRF X R6 R3 g R4 R5 Properties No. No. 14 B8 -Br
0 -H -CGR JonddRuntdBeaf or £ 16 B9 -Br 0 -H 1 -CH3
-CHBE S17 B9 -Br 0O -H/ 1 -CH3 -CH3 Z

Compound 62 was prepared according to Example B15.a, but starting from

intermediate 78. The residue was purified by column chromatography over kromasil
(eluent: CH,Cl, then CH,Cl,/CH3OH/NH4OH 94 /6/0.5; 10 um). Two fractions were
collected and the solvent was evaporated F1 (0.07 g) and F2 (0.084 g). F1 was purified
again by column chromatography over kromasil (eluent: CH,Cl, then
CH,Cl,/CH30OH/NH4OH 94 /6/0.6; 250x30mm). F1.1 (0.037g) was taken up with
ethanol/acetone (5/95) and leq. of fumaric acid in acetone was added at room
temperature. The precipitate was filtered of and dried. Yield: 0.019 g of compound 62
(3%; E-isomer; fumaric acid salt), mp°C: 204.



S 24B5-FO0O-H1-CH3 -CH3 Z 13 B7 -Br 0 -H1 -CH3
-CH3 Z mp. 150 C 12 B6 -Br 0 -H3 -CH3 -CH3 E or Z
wore@s/0dstéC 25 B5 -Br 0 -HF 1 -CH3 -CH3 Z 8 BBCHEPB07/063312
-H~j 1 -CH3 -CH3 E mp. 12§ C 61 Bl5.a -Br 0 -H | 3
-CH2CH3 -CH3 E 10 B5.b - BrO H/ 1 -CH3 -CH3 75/ 25
ratio of isonmers 28 B8 -Br O -H/ yj 1 -CH2CH3
-CH2CH3 2 29 B5 -Br 0 -F 1 -CH3 -CH3 Z 4 Bl -Br S -H

1 -CHS -.CHS Z WD 2008/ 068266 PCT/ EP2007/ 063312 -93
g R4 RS Properties No. No. 30

B5 -CH3 O-H1 -CH3 -CH3 Z 31 B5 -OCH3 0 -H 1 - CH3

0 -H1 - H3 Z 32850,C1F-3I/)1-CI—B-CH360/40

rati o of i
. 3 . 4 B50-H1-CH3 -CH3

60/ 4 [ : isoners mp. 122C Table 3 R6 R

Compound 63 (fumarate salt)

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

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

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

temperature scale in degrees Celsius.



wo a8/068206 Z 35 Bl -Br

RNNC\\ ~" R Rs X1 CH3 Conp. Exp. RL X R6 R3

R4 R5 Properties No. No. 15 B8 -Br 0 -H -CH3 -CH3

O -H-CH3 -CH3 -CH3 75PCHEPBDT/063312
of isomers 18 B9 -Br 0 -H -CHgp-CH3 Z WD 2008/ 068266

PCT/ EP2007/ 063312 -94 Conp. Exp. R X R6 R3 R4 RS
Properties No. No. 36 Bl -Br 0 -H-CH3 -CH3 E/Z n.d.
mp. 135C 37 Bl -Br 0 -H CH2CH3 CH2CH3 Zz 38 B1 -Br 0O
diable: _CcH3 -CH3 Z 9 B5.b -Br 0 -H/ -CH3 -CH3 Z I 1
Bl -Br 0 -G &H3 -CH3 Z 3 Bl -Br S-H-CH3 -CH3 E or

Z 2Bl -Br SI-H-CH3 -CH3 Eor Z 39 B1 -FO -H-CH3
-CH3 E or 2BlLb F o O -H/ -CH3 -CH3 m xture of
i soners 40 .a S-HCH3 -CH3 Eor Z 41 BlLb N O
-H/ -CH3 z mp. 176C WO 2008/ 068266

- 95-

Bfe 4 R N.

(CHyy
N™ “x
|
CH3
Comp.| Exp. R' X | R® R} q R* R’ | Properties
No. No.
14 | B8 “Br o | -H -CH; 1| -CH; | -CH, EorZ
16 | B9 -Br O |-H fﬁ 1| -CH; | -CH; E
S
17 | B9 -Br O | -H #~ S 1| -CH; | -CH; zZ
S
24 | B5 -F O |-H f@ 1| -CH; | -CH, z
13 | B7 -Br O |-H f@ 1| -CH; | -CH; z
m.p. 150 °C
12 | B6 “Br O |-H f@ 3| -CH; | -CH; EorZ
m.p. 145°C
25 | B5 -Br O |-H JFUF 1| -CH; | -CH; z
S | B5.a -Br o|-H| 7 w@ 1| -CH; | -CH; E
m.p. 128 °C
61 |Bl5.a -Br ol-w| W@ 3 |-CH,CH;| -CH; E
10 | B5b| -Br O |-H p ‘ 1| -CH; | -CH; [75/25 ratio of
O isomers
28 | BS -Br O |-H P 1 |-CH,CH;|-CH,CH; zZ
29 | B5 -Br O | -F f@ 1| -CH; | -CH; z
4 | BI -Br S | -H f@ 1| -CH; | -CH, z




R NO CH3 Conp. Exp. No R R Properties No. N R 6

B3 -Br NNEor Z ' 5 B3 -Br NNEorZ 42 B8 -Br N N
we2es/0@82bb 43 Bl -Br N ~ Z/E 90/10 44 B8 -Br PEI/EP607/063312

60/40 N CH3 45 Bl -Br N~ Z/EgP0/10 N CH3 46 Bll.a N

Nz ~ ~ WD 2008/ 068266 PCT/ EP2007/ 063312 -96- Table
5RLN \\ RRZI NO1 CH3 Conp Exp. NR R3 R
rope ties No | NRA47 B8 -Br N N E [ 48 B8 - Br
Ncordp.D Bghl| 3 38 B12| 3Br| R®+, CH3 R® |' CH3qgi|odRte [saR® | Properties
No. No.
30 | BS -CH: O |-H f@ 1| -CH; | -CH, z
31 | BS | -OCH; | 0 |-H f@ 1| -CH; | -CH; z
21 [B11b| T 1 O | -H 1| -CH; | -CH; | E/Z 60/40
o w .r"r, O
11 | B5 @(‘H O |-H f@ 1| -CH; | -CH; z
32 | B5 @/‘H O |-H p ‘ 1| -CH; | -CH; |60/40 ratio of
O isomers
20 | Blla @(‘H S | -H f@ 1| -CH; | -CH; 7
33 | BS m ol|H| - F|1| -CcH: | -CH: z
s7 T \©/
34 | B5 m o |-H ‘ 1| -CH; | -CH; [60/40 ratio of]
= ‘i |
1SOMmMers
m.p. 122°C
Table 3
Comp.| Exp.| R! X | R R} R* R’  [Properties
No. No.
15 | BS -Br o | -H -CH: .CH:; | -CH; EorZ
35 | BI -Br o | -H -CH: _CH; | -CH: |75/25 ratio
of isomers
18 | B9 _Br O | -H fﬁ CH; | -CH: z
S




CH3 62 B15.b -Br
Bi15.c -Br Z N j1-0H3 fumarate
WH4008068286 R |

VL

N, RS NO R3 |

E Nj1-0H3 fumarate
mp. 179C 5 Table 6 /
CH3  ConppCEHEP200R63312

m p. 204C 63

R3 R4 R5 Properties No. No. ¢4B5.a -Br -CH3 -CH3 B/ Z
75/ 25 WD 2008/ 068266 PCT/ EP2007/ 063312 -97- Table 7
R6 N N R3 Conp. Exp. R6 R3 Properties No. No. 49 B10
-H 1 J E/Z n d 50 R1 - HE/ Z n d ci 51 Bl O-H
|lf_¢07mﬁ. dExp.CHB HY BIPxd RY Z n. d.R? R* R’  [Properties
No. No.
36 | BI -Br o | -H f@ .CH: | -CH: | E/Znd.
m.p. 135°C
37 | Bl “Br o| -H f@ CH,CH;| -CH,CHs z
38 | BI _Br O | -H JFUF CH; | -CH: z
9 |B5b| -Br o H| CH; | -CH; z
1 | BI _Br o | -c1 f@ CH; | -CH: z
3 | BI -Br S | -H f@ -CH; | -CH; EorZ
2 | BI -Br S | -H f@ CH; | -CH: EorZ
39 | BI F o | -H f@ .CH:; | -CH; EorZ
2 Bus| L1 fo| | | ‘ CH; | -CH; |mixture of
O isomers
40 |Bll.a @(‘H S | -H f@ .CH; | -CH; EorZ
41 |BI11.b NIC(‘H o -H| ‘ CH: | -CH; z
~ O m.p. 176°C
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52 BIO-d E/Zn.d. ci 53 B10 - o E/Z n.d. CH3 54
BPO-CN/ fl EfZ n.d. 55 B10 -CN| E/Z n.d. ci 56

o E£Z n.d. CH3 57 Bl O -0OCH3 E/ Zrar/@r2005863312
BIO-OCH3 E/Z n.d. 59 B10 -G48 | o E#Z n.d. CH3 WO
2008/ 068266 PCT/ EP2007/ 063312 -98- Table 8 R6 R4 \ \

/| (CH2)~N~RS p Br NX R 3 1 CHs Conp. Exp. Rl X R6

R3 g R4 R5 Properties No. No. 26 B8 -Br 0 -H~~ C | 2
JdaptedCcH3 E 27 B8 -Br 0 -H~j 2 -CH3 -CH3 Z 5 when
"E" or "Z" isAndicated in the above Tables this neans
that the co @

d is a pure

CHs
Comp.| Exp. No R R ) Properties
No. P N<
2 R
6 | B3 Br SN EorZ
L/
5 | B3 Br SN EorZ
N
42 | BS Br SN EorZ
N
43 | BI -Br y Z/E 90/10
!
44 | BS -Br f\Nﬁ Z/E 60/40
& N\CH3
45 | BI -Br f\Nﬁ Z/E 90/10
N\CH3
46 | Bll.a @(‘H SN z
L/




i sonmer, but the absolute configuration is not
determned. when "E/Z n.d." is indicated in the above

wa adsmes26hi s means that the configurati on has POL/EP®eN063312

determ ned. 10 Table 9 R N _§£H)g RN OR  CH3
Comp. Exp. RL R3 g R Properties No. No. N R 60 Bl14
-Br -CN 3 YT~ E N WD 2008/ 068266 PCT/ EP2007/ 063312
-99- C. Analytical Part LCMS conditions 5 General
ure A The LC neasurenent was perforned using an

Acquity UPLC (Maters) system conprising a binary
punp, a sanp gani zer, a colum heater (set at 55
C), a diode-NagFay det eQ (DAD) and a colum as
speci fied in t he respecw ve)met hods bel ow. Flow from

S an S sy o aR spectroneter. The M

. Mass spectra were acquired by
scanni ng from 100 to 1000 in 0.18 seconds using a
dwel I time ofM®. 02 seconds. The capillary needl e
vol t age s 3.5 kV and the source tenperature was

bulli zer gas. Data |acqui sition |was perfgﬁl meg withj|a

h@dzﬁxgeﬁlﬂ at ®I0 C.| Nitrpyen was used asa‘:;;e Properties
r
Pens-M cfomass MassLynx- Openllynx datd Sw&tem 1

UT

CGenenal pr bcedure B lThe HPIL C ned med
usdmg a8 All i arge HI 2795 (\Wat er]s) systémgorrpri sing E
a quater nafy punp wijth degasker, an aut oﬁjrpl er, a

tiode=array detectorr—(bDAD—andra—cot 6_,L||| as bpl:bl fHed
i & he Bfespect iBe ndt hods ow,| the is holg¢ 20Z
at a|tenperature of (30C. frlom the hugn was
spiit to_arvS spectroneter.The | M5 detect
8%[.” ce.

cobf il gBléd|wi t Bran €l ect ay i oni z The Z
capilll ary |needl e vql tage as 3 |kV and theCHrce | jodide salt
terrperature was mai nt ai ned at 100 C on t B3 LCT (i me

of rght—ZspraytvMnass—spectroneter—from vul ers—fot
meho d311§)b and-Bi3. 15 k@m ¢ on theZQM(sinple E
quadnupol e|ZsprayTM|mass rgmet ér w fumarate

m.p. 204°C
63 | BiS.c Br ~ N z
g\N N/CH3
K// .fumarate
m.p. 179°C
Table 6
Comp.| Exp. R! R* R* R’ Properties

No. No.

7 | B5a -Br -CH; -CH; E/Z 75/25




25 Waters - for nethods 3 and 4). Nitrogen was used as
the nebulizer gas. Data acquisition was perforned

WOWRa0is/0682¢t er s- M cr omass MassLynx- Qpenl ynx dat BCHYEB108T063312
WD 2008/ 068266 PCT/ EP2007/063g42 -100- Genera

procedure C The LC neasurenent was perfornmed using a
UPLC (U tra Performance Liquid Chromatography)
Acquity (Waters) system conprising a binary punp with

degasser,

Rz

40C. Fl ow fRb

det ect or.

el ectrosp

vol t age 3l kV and t he _sgurce

mai nt ai ned § 155;Eyattro (triple quadrupol e

' rs). N

Data acquisition 10 was perforned
A anfat er s-AVl cronass MassLynx- Openl ynx data system
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was performed with a Waters- Mlcrornass MassLynx-Openlynx data system.

Method 1

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

100 % acetonitrile; mobile phase C: 0.2 % formic acid + 99.8 % ultra-pure Water) were
employed to run a gradient condition from 30 % A , 40 % B and 30 % C (hold for

1 minute) to 100 % B in 4 minutes, 100 % B for 5 minutes and reequilibrated with
initial conditions for 3 minutes. An injection volume of 5 pl was used. Cone voltage
was 20 V for positive ionization mode. Mass spectra were acquired by scanning from

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

Method 2

In addition to general procedure A: Reversed phase UPLC (Ultra Performance Liquid
Chromatography) was carried out on a bridged ethylsiloxane/silica hybrid (BEH) C18
column (1.7 pm, 2.1 x 50 mm; Waters Acquity) with a flow rate of 0.8 ml/min. Two
mobile phases (mobile phase A: 0.1 % formic acid in H,O/methanol 95/5; mobile phase
B: methanol) were used to run a gradient condition from 95 % A and 5% Bto 5 % A
and 95 % B in 1.3 minutes and hold for 0.2 minutes. An injection volume of 0.5 pul was
used. Cone voltage was 10 V for positive ionization mode and 20 V for negative

ionization mode.
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LCVS Conp. R(t) MH(+) Procedure Nr. 44 6.17 542 1 48
6.19 542 1 45 6.14 542 1 43 6.63 529 1 39 5.13 427
15 5.57 425 1 14 5.47 425 BCT/ER2007/063312
.04 559 3 34({.52 439 4 30 5.77 423
20 4.19 501 3 46 7.00 508 1 40
.12 591 3 22 3.65 525 3 21 4.30 525
28 4.60 565 3 37 4.25 565 3 23
Qs3Hob20 1 26 4.12 515 3 27 4.12 515 3 49 1.13 447

in il%(?l&éll gogthg' %%ne%alé%gf%e]iigpegB 34%%6%.66 %K%%é}l%é 3v7as %arrigg out on a

Sunfire C18 column (3.5 um, 4.6 x 100 mm) with an intial flow rate of 0.8 ml/min.

6.49 485 1 33
1 32 4.49 535
4.18 501 3 34
3 41 4.84 536

AP OOITWOIFLO®

Two mobile phases (mobile phase A: 25 % 7mM ammonium acetate + 50 %
acetonitrile +25 % formic acid (2ml/l); mobile phase B: 100 % acetonitrile) were
employed to run a gradient condition from 100 % A (hold for 1 minute) to 100 % B in
4 minutes, hold at 100 % B at a flow rate of 1.2 ml/min for 4 minutes and
reequilibrated with initial conditions for 3 minutes). An injection volume of 10 pl was
used. Cone voltage was 20 V for positive and negative ionization mode. Mass spectra
were acquired by scanning from 100 to 1000 in 0.4 seconds using an interscan delay of
0.3 seconds.

Method 4

In addition to the general procedure B: Reversed phase HPLC was carried out on a
Xterra-MS C18 column (3.5 um, 4.6 x 100 mm) with a flow rate of 0.8 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 , 20 % B
(hold for 0.5 minute) to 10 % A, 90 % B in 4.5 minutes, hold at 10 % A and 90 % B for
4 minutes and reequilibrated with initial conditions for 3 minutes. An injection volume
of 10 ul was used. Cone voltage was 20 V for positive and negative ionization mode.
Mass spectra were acquired by scanning from 100 to 1000 in 0.4 seconds using an

interscan delay of 0.3 seconds.

Method 5

For compound (51) only the mass spectrum was recorded (no R(t)). The MS detector
was configured with an electrospray ionization source. Mass spectra were acquired by
scanning from 100 to 1000 in 1 second using a dwell time of 0.1 second. The capillary
needle voltage was 3 kV and the source temperature was maintained at 140 °C.
Nitrogen was used as the nebulizer gas. Data acquisition was performed with a Waters-
Micromass MassLynx-Openlynx data system. Cone voltage was 10 V for positive

ionization mode.



10

15

20

25

30

58 1.17 511 2 51 n.d. 477 5 53 1.20 511 2 56 1.06
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Method 8

In addition to general procedure B: Reversed phase HPLC was carried out on a Sunfire

C18 column (3.5 um, 4.6 x 100 mm) with an initial flow rate of 0.8 ml/min. Two
mobile phases (mobile phase A: 35 % 6.5mM ammonium acetate + 30 % acetonitrile +
35 % formic acid (2 ml/l); mobile phase B: 100 % acetonitrile) were employed to run a
gradient condition from 100 % A (hold for 1 minute) to 100% B in 4 minutes, hold at
100 % B at a flow rate of 1.2 ml/min for 4 minutes and reequilibrated with initial
conditions for 3 minutes. An injection volume of 10 pl was used. Positive ionization
mode was used with four different cone voltages (20,40,50,55 V). Mass spectra were
acquired by scanning from 100 to 1000 in 0.4 seconds using an interscan delay of

0.1 seconds.
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03 31 a5

LCMS

C;Tp' R(t) MH(+) Procedure
44 6.17 542 1
48 6.19 542 1
45 6.14 542 1
43 6.63 529 1
39 5.13 427 1
35 5.41 425 1
15 5.57 425 1
14 5.47 425 1
11 6.49 485 1
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51 n.d. 477 5
53 1.20 511 2
56 1.06 502 2
59 1.08 507 2
62 6.26 634 6
63 5.68 634 7
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60 5.18 621 9
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D. Pharmacological examples

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

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

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

inhibitory concentration for bacterial growth) values.

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

Flat-bottom, sterile 96-well plastic microtiter plates were filled with 180 ul of sterile

deionized water, supplemented with 0.25 % BSA. Subsequently, stock solutions (7.8 x
final test concentration) of compounds were added in 45 pl volumes to a series of
duplicate wells in column 2 so as to allow evaluation of their effects on bacterial
growth. Serial five-fold dilutions (45 ul in 180 ul) were made directly in the microtiter
plates from column 2 to 11 using a customised robot system (Zymark Corp.,
Hopkinton, MA). Pipette tips were changed after every 3 dilutions to minimize

pipetting errors with high hydrophobic compounds. Untreated control samples with
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D.3. In-vitro method for testing compounds for anti-bacterial activity against various

non-mycobacterial strains

Preparation of bacterial suspensions for susceptibility testing:

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

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

Anti bacterial Susceptibility testing: I1Cyy determination

Microtitre plate assay

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

column 2 to reach column 11. Untreated control samples with (column 1) and without
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S ESFRS ot T b ol
SID56), ihd vdiingf200 29 in B.2x Muclor-Hintd® broBBm@didgh, ¥éis2dded to
We s Uttd IZI éx7cept column 12. The same volume of broth medium without
inoculum was added to column 12 in row A to H. The cultures were incubated at 37°C
for 24 hours under a normal atmosphere (incubator with open air valve and continuous
ventilation). At the end of incubation, one day after inoculation, the bacterial growth
was quantitated fluorometrically. Therefore resazurin (0.6 mg/ml) was added in a
volume of 20 pl to all wells 3 hours after inoculation, and the plates were re-incubated
overnight. A change in colour from blue to pink indicated the growth of bacteria.

The fluorescence was read in a computer-controlled fluorometer (Cytofluor
Biosearch) at an excitation wavelength of 530 nm and an emission wavelength of 590
nm. The % growth inhibition achieved by the compounds was calculated according to
standard methods. The ICq (expressed in ug/ml) was defined as the 90 % inhibitory
concentration for bacterial growth. The results are shown in Table 12.

Agar dilution method.

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

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

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

Time kill assays

Bactericidal or bacteriostatic activity of the compounds may be determined in a time
kill assay using the broth microdilution method *. In a time kill assay on
Staphylococcus aureus and methicillin resistant S. aureus (MRSA), the starting
inoculum of S. aurues and MRSA is 10° CFU / ml in Muller Hinton broth. The
antibacterial compounds are used at the concentration of 0.1 to 10 times the MIC (i.e.
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
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St aphyl ococcus aureus (ATCC29343); SPN 6305 neans

Strept ococcus pneunoni ae (ATCCo3 05); EFA 29212 neans

Ent erococcus faecalis (ATCC29212); SPY 8668 neans

Strept ococcus pyogens (ATCC8668); PAE 27853 neans

Peandenangsvaerisgi oTasad iy $G2M8oe) by sehal Riebis BR@AGunting the

rrefhicilhj etg. [es st ant Sl,tta hyl ococcus aureus ( MRSA)
CRlogi gt bighcs B don IR versi ty of  Antwerp)’
STAURERE S heané ISyaphactivites ofiF- 068U snd BIIO0Z6@268) ¢l

A5 RS R BB RS A5 S ey, 40,039545 190
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Dkerhlinddiol Jj@ellum_r BOrByers ncl udi ng any _
T e SR L BB g LB o
(bictizniheMDcOK it RbcHeQGHR3ay s BkdR@anded out by (giriing MR tufsb B3 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
luminometer warm up to 30°C (Luminoskan Ascent Labsystems with injector). Fill one
column (= 6 wells) with 100 ul of the same sample. Add 100 ul Luciferase reagent to

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

Table 12 : 1Cy values (Lg/ml) determined according to the Microtitre plate assay.

1C90 (ng/ml)

STA SPN EFA SPY PAE STA STA

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

2.69 9.56 10.72 10.72 9.56 3.81 5.38

4.79 12.03 5.38 9.56 214 12.03 4.27

1.53 1.22 15.33 7.68 7.68

8.17 10.29
8.67 12.24 9.73 12.24 10.91
33.79 1.35 37.91 26.84 37.91
33.79 6.74
7.82 1.56
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R3 is al kyl, arylal kyl, aryl- C)alkyl

aryl - al kyl - O-al kyl , amy¢ Fbtl?kbt--~-C al kyl ,

Het - O al kyl , Fbt-alkyl r ®henyl . 30 R3a is

hydr ogen, cyano, al kyl, arng)c>alkyl

aryl -al kyl -G al kyl, arvyl, t-al kyl,

Het - O al kyl, or Het-al kyl AN yINr9R4 and R5 each

independently i s hydrogen; al @ al kyl oxyal kyl ;

ar Het - al .k nono- anlnoalkyl

u‘? 8¢ IFY Stﬁ@“@?"?&%’ IRgponc @i‘még@ P&thk }@.{‘(:‘\‘8@:‘25 t oget her
\@tﬁﬁ&@ﬁsﬁk&h@geﬁﬁﬁhmnito whi ch they are attached form
a geadi cal selected fromthe group consistingroef

pyr|r ol i di no, ,ﬂﬁerldlno 2008/0682&6 N/R4
P glz,qég\@az Y116 .4 &9y s phidl I'ﬁQ (CHJ RS
4-t hileno rphd1|no 2, 3-di hyd plsélﬁdol 1-yl,

thiazolidin-3-yl, 1,2,3,6-t trahydropyrldyl R%
hex@hydr o- IFLazepinyI hqggpydro | H 1, 4- dlaze@BmyI
hexahydr o- 1, 4- oxazepi n 3, 4-
et r ahydr ol SHYGEST ?waﬁtwl 2, Sor 4;

3 5- d|azabh§apmﬂkar&3@1@e@hyn 2py@m@4|nyl 5 pyrrolyl,

dazol i di.ny| ,
égLy?;go:|h§¥fho r%é%@:gFm¥£§W§ %ktﬁkﬁ%é%?p?nﬂ°
pyridinyl, Gyalkgadi mjéalkydynydroxi, aﬂdyloxypg/]kﬁlzhm,ydlkﬁﬁxﬂoalkyl,
triazinyl, ealfioradlao, A3hb AP Riiky SHRAb: ARSI Hind or

2, 3 or 47su uents, each .
i ndependentditglkybpminoetkyl, rbmilearapylamipealisd) #yinocarbonyl, mono or

g!mkxlocar borhicy i thocabihal M%&lkﬂyﬁﬁl‘ééﬁbon@ K ROWIky!,
al kyI t hi oaldlk(?%y ﬁ?ygplar}?lp% @{ﬂ ﬁSaBy,N ﬁ{—o(gxyqr Het;

CH pﬁrl di nylis bydreyont elki/dixpydrylo p)ﬁ;ﬂld)@ahydtosjq hadredpss,ed
Wi t

alkyloxyalkyloxy, alkylthio, mono or di(alkyl)amino, pyrrolidino or a

?\Nﬁ
Y

K/ wherein Y is CH,, O, S, NH or N-alkyl ;

R’ is alkyl, arylalkyl, aryl-O-alkyl, aryl-alkyl-O-alkyl, aryl, aryl-aryl, Het,

radical of formula

O

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

R* is hydrogen, cyano, alkyl, arylalkyl, aryl-O-alkyl, aryl-alkyl-O-alkyl,
aryl, aryl-aryl, Het, Het-alkyl, Het-O-alkyl, or Het-alkyl-O-alkyl;
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aryl al kyl; aryl is a honocycle selected from phenyl,

napht hyl , acenaphthyl or tetrahydronaphthyl, each
wheimges2pd i onal |y substituted with 1, 2 or 3 BEI/EP2007/063312

substituents, each substituentbeing independently

sel ected from hydroxy, halo, cyano, nitro, am no,

mono- or dial kyl am no, al kyl, hal oal kyl, al kyl oxy,

hal oal kyl oxy, carboxyl, al kyl oxycarbonyl,

Rifianaear boryth 1nﬁ'@15dﬁﬁél{t1}il’hy lhy@iogematkyl;alkyloxyalkyl; arylalkyl;

cl ai m 1 or ThaR oz trg B BRRYS P TEE £y 0] oy ary
conpound aecefdiNy)-Nlaoy one of the preceding clains
I e S A
the pr ecedurw@caélsalpﬁﬁd ey P ﬁrq@lpucs)n@&fuw of H}’éfoildln@z piperidino,
\iﬁrrpound Rg@w&h : 1 nddPp mmggmgn@{?ofﬂh@hm aCckdioRfllcCth A pholinyl,
erein i's 0
Cl. 6al kyl t g dig o d,ébyeia%%aai& laxleﬁéyl%ﬁOhamf%ylcﬂa% e
wherein R2 tet&hlyéﬁo@yﬂld)ydyhexahy(ﬁodﬂmmpﬁ@l aee atydirerd At R4-
%degrﬁyf)f dtlar%e 1@?%%?3{?”% L olxazeg y'rl_‘glt b} 3§§Le‘r§§hy&rmsoqumolm-2-
conpound ao«t&rﬁdmgahloym[? debeptﬁ'l piradlmyl, pytrolyt, iwhdazelidinyl,

R3a is cya Kyl
Po0s! Oeosed R ERKh B piRka i %Tg%l%&h Alm\é%am%/l pyrazolyl,

accor di ng 8229k} Brlisl. RRkappek agimliey ali’B%HMélﬁléltlﬁa?anyl

i s equal te@clﬂ-l;aa{%ﬁﬁoptﬁ)nﬂ-lly sdbsﬁt%f&d%ﬂﬂl A GQyr i s BstitQerdd) ¥ach
AN C TS T R CE N T —"
one of cl aihak, ArylakylOhywhetye bikykyamdinBSmane- drakatkylamino,

t oget her wi 0 y

attached an‘c.{hli'1 lﬂ%l;ﬂl I?Izgod%? %gﬂlﬁ]ﬁ ‘w?f gﬁ%y tH% ?]%gﬁhloalkﬁl aryl,
consi st i ng pofidyi peimiind, plp¢rpbmdp|pﬁ@nallymubﬁﬁwiedowt alkyl or

i m dazol yl, yhBh@El%i dﬂtron@l?f&b@ﬂ;ltu&%‘ Wit h&gﬁg@,pt ional l'y

sqpstltgte W th . ound accor dj ng
o afyRone tRgethar ayithgth QY9 \gIoeY HORKCH Es 4iched fortn a
toget her whdibaltsélectsd FoaO@O gaduProohsistitil ¢ftpyildEdindl Siperidino,

SR TN S N

2, 3- di hydr ohismilrdeB-yl,11,3,B,6-tetralazlodpydidpk, Bexdhydro-1H-azepinyl,

1,2,3, 6- t et YA LY ¥l aze NfNARNANQarb T ABERIPM, 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
substituent independently selected from alkyl, haloalkyl, halo, arylalkyl,
hydroxy, alkyloxy, amino, mono- or dialkylamino, alkylthio,

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;
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hexahydro-1 H 1, 4-di azepi nyl, hexahydro-1, 4- oxazepi nyl,
1,2,3,4- tetrahydroi soqui nolin-2-yl,

wQ2&sdee@bi cycl o[ 2. 2. 1] heptyl, each of said rPE@DEP2007/063312

optionally substituted with % 6al kyl or

aryl Cl. 6al kyl . 20 14. A conpound ccording to claim13
wherein R4 and R5 together with the nitrogen atomto
which they are attached forma radical selected from

tahg group e@mﬁb@b&y@ge setdctdaeixah Hérgdlﬂdpﬁnhgr} de@apmhiydr

SLt .Zoﬁafj: ;1 % %&*ﬁ%ﬁmﬁﬂcﬁ %%néé)gp fglosP{)sts’[uteg with 119%r 3
aryl C1. 6al Isylbstltmtsl sachAubsmp@m hdngm[)dld@gtly sclecigd Hom

of the pre .
option a|p| y(ﬁgg‘t)gl? | 1%!&? ﬁ 11{%6 Iﬂo‘?‘lopgre@i)ﬂkylamlno alkyl,

Cl. 6al kyl o¥ysalkenyl Apaw;blwn‘estla@@@mr%rp@emd kegallgrieallsyloxy,

the preceding@afklyRIxyBcMb&ye akyixycarbod, Qmﬁfo@ﬂ%nyll&omﬁohnyl

conmpound accordin 0 one of the preceding clains
wher ei n th@rgﬁﬁﬁogﬁw‘i}alk?]gxg NQCEFRBYRd of formula (1a).

aﬁymsd A ca?mhomdcmmmddg&dm paayyl anphibfl, Tah@aphthlyl or
(D) o SuBLT B oRkRuchbSel pBRyIR o Ry s £2 0r3

conpound a@ulaﬂtmmg% tahanpstowant being lidependently sdlFcted from

wherein Q iy ? épqggl& %lyarf)cr nltfooﬁ\qvﬁloan{d’ﬁoz& dlgﬂﬁlaﬁnlno alkyl

conpound ac aimi rein roge

hal 0, aryl, a#qék yl, @hkyl@weahkxkvhl%bal@i 3é<am;¢a@se§y, Ris

hydr ogen, yRsdyk b ey ﬁﬁm@@arﬁ&h}{yﬂl&gg&mﬂa{étsor mono- or
Cl. 6al kyl Cl 6aE%IY o ar yl R4 and R5 are
Cl. 6al kyl ; Xogether with the nitrogen

#om t o whiich ntolneg/ycac dctatdcaclhadceétod floan Nalicwadypiperidinyl,

sel ected fr P tdhﬁ/ o,%{y?t%gll ﬁ%%'zsﬁ npgazt%flylpﬁlpaﬁl% th@t?yl oxazolyl,

pi per azi no, idals
hexahydr o- Ilwa@lﬂa thiazob, lﬁgﬁhla@@b% psridisyh patinédinylopyrazinyl or
[2.2. 1 ]h Qﬁﬁézmﬁa&ha lﬂﬁyﬁﬁ'lféte%d}g& s@EEﬂe@%lrﬂ %ﬁ@lmyl

substitute or arylC
phenyl opt |q8H1§IXP wé ua%qlvky btﬂ&ymwa?wy}aé?%zoxaalﬁnbe%soxazolyl

Cl. 6al kyl gwnzloﬁﬁ?m mwfzm@anazoqy)l j tsenZo fuPan@f, b3izdPhibdyl]L;

Qis a radi .0 or a- a- r -,3.21. .

A compound by thehg b Sl bihtPal o Binsb ikt Aiprocyeti

i s sel ect ednfl beytlidicterbiBydBr bding Gptionally substituted with 1, 2 or 3
substituents, each substituent independently selected from halo,
hydroxy, alkyl or alkyloxy;

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

2. A compound according to claim 1 wherein
R’ is alkyl, arylalkyl, aryl-O-alkyl, aryl-alkyl-O-alkyl, aryl, Het, Het-

O
alkyl, Het-O-alkyl, Het-alkyl-O-alkyl or -<:/\ phenyl;

R* is hydrogen, cyano, alkyl, arylalkyl, aryl-O-alkyl, aryl-alkyl-O-alkyl,
aryl, Het, Het-alkyl, Het-O-alkyl, or Het-alkyl-O-alkyl;

R*and R® each independently is hydrogen; alkyl; alkyloxyalkyl; arylalkyl;
Het-alkyl; mono- or dialkylaminoalkyl; Het; aryl; or -C(=NH)-NH;
or

R*and R® together with the nitrogen atom to which they are attached form a

radical selected from the group consisting of pyrrolidino, piperidino,
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3 CH3 Br N NOCH3 CH3 N/ C HB CHCH3 (E) I 31
Br NBr NN CH3 31 NOCH NOCH3 | CH3 CH3 15 a

w@basmoeszenut i cal |y acceptable salt thereof, a NPORER®07/063312

formthereof or a solvate thggeof. 22. A conpound
according to any one of the preced| ng clains for use

as a nedicine. 20 23. A conpound according to any one

of clainse 1 to 21 for use as a nedicine for the

treat ment ofpiperbzfd,ahorpholindf eahi’ommﬁwnaoﬂgldﬂﬁ&?cﬁ@mdol-l -yl,

PCT/ EP2007/ O 9

conposi tion | ]]Ilq ig37 n’é %Eéh af\ﬁﬁg%({f{)rﬁ?%e yﬁ ?eg%lgéifﬁ Afragepinyl,

carrier and}exalsyda@{lﬂah4+dn@epmybﬂlt:xahadtohhﬂa}zempnmw 1,3,3,4-
ffecti -

g ‘ glca: ‘ég ?W@Hé}%’ff’cﬁ%&%&%ﬂﬁ%! ?%Sdlaéjcl%fcga% k) ’fgl%%rl Sp(}l?rolmyl

to any one diyreldi wadazodigingd, pwmzothii@ylnaﬂmi@@@msé Hpyragolinyl,

medi canent  figfiddB81 tHyRabiRNHiaflyR h dzIH Midinyl
26. Use accolrolll Zl%gt oﬂ}ﬁl a:[grqn Zlg V\% pg’ﬁ& flﬁiéﬁ'é%z gﬁ%’h dinyl,

i nfection i PYEFTHABL TG RRD Eﬂdlf@l apHYBYY 4 etuteci with 1,2, 3
bact eri um ld} 42s11bstlﬂaalt@ceaﬂr slibsgrute independeablywhlected from alkyl,

the gram po aq g r§‘1 | ¥ OStar %ﬁol(,: ST alkylo i, AMino,
pneunoni ae. e c an at1 A 2% fern’ thé

gr am posi t i VOB ®F érallthmmosulquﬁytb wdlqdﬁldc@ﬂ(}i&rahpm@l

29. A compoyfiliniftink P pPRinyd KLY Jrrdftif3e op oIS Wbstituted with

arylalkyl;

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.
3. A compound according to claim 1 or 2 wherein alkyl represents Cy.salkyl.

4. A compound according to any one of the preceding claims wherein R' is

hydrogen, halo, aryl, Het, Cisalkyl or C;salkyloxy.

5. A compound according to any one of the preceding claims wherein p is equal
to 1.

6. A compound according to any one of the preceding claims wherein R* is

hydrogen, C;salkyloxy or C;salkylthio.
7. A compound according to claim 6 wherein R? is methyloxy.

8. A compound according to any one of the preceding claims wherein R® is

Ciealkyl, arylC, salkyl, aryl, or Het.

9. A compound according to any one of claims 1 to 7 wherein R* is cyano, C;salkyl

or arylC, galkyl.
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Ra 2 R (lIlia) a pharmaceutically acceptable salt
thereof, a N-oxide formthereof or a solvate 20

wo besoef266 30. A process to prepare a conmpound BPCT/EPTOTI3312
to claim1 characterized by g)7reacting an
intermedi ate of formula (11-a), (IlI-b), (Il-c) or
(I'l-d) with a suitable acid, WO 2008/ 068266
PCT/ EP2007/ 063312 -120 (Rp RT R6 R4 i \ \ \ (CH2)q
NR5 acid / ~R3 NR2 (Rl) R7T R6 4 (la-1) p OH,R S

\Wo\(CH2 N-R acid R3 N R1 R7 R4 . \\. \ ./

(lk 1- é co(n&.ﬁ_(gl}lg a ing tgany ?n[ego_?fége pt)(e%d&&ggiﬁg vﬁleﬁem\q i3 equal

(CH2)gIX&®B. /| R3 acid N9 R 1$ R(Rp R7 R6 OH 4

(I'b-1) R\ \

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 a radical
selected from the group consisting of piperidino, piperazino, morpholino,

imidazolyl, triazolyl, each of said rings optionally substituted with C;salkyl.

13. A compound according to any one of claims 1 to 10 wherein R* and R’ together
with the nitrogen atom to which they are attached form a radical selected from the
group consisting of 1,1-dioxide-thiomorpholinyl, azetidinyl, 2,3-dihydroisoindol-
1-yl, thiazolidin-3-yl, 1,2,3,6-tetrahydropyridyl, hexahydro-1H-azepinyl,
hexahydro-1H-1,4-diazepinyl, hexahydro-1,4-oxazepinyl, 1,2,3,4-
tetrahydroisoquinolin-2-yl, 2,5-diazabicyclo[2.2.1]heptyl, each of said rings
optionally substituted with C;salkyl or arylC,salkyl.

14. A compound ccording to claim 13 wherein R* and R’ together with the nitrogen
atom to which they are attached form a radical selected from the group consisting
of hexahydro-1H-1,4-diazepinyl or 2,5-diazabicyclo[2.2.1]heptyl, each of said
rings optionally substituted with C;salkyl or arylC,.salkyl.

15. A compound according to any one of the preceding claims wherein R® is phenyl

optionally substituted with halo, cyano or C;salkyloxy.

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

17. A compound according to any one of the preceding claims wherein the compound

is a compound of formula (Ia).

18. A compound according to any one of the preceding claims wherein Q is a radical
of formula (a-1).
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|
WRZ00BO6K265 ) p RO—| R4 acid ( )p R\\ \ (
(

18 NCR (I

2) 17 R RL
CH2) gNI PCREP100%/063312
\' \ (CH2)g NIl RS N R2 R3a N_lR%_'RBa a-3) 5 (11-c¢)
(R)R7R64a0|d(R)p R7 R6 4 RR \\ \ (CH2rq R5

\WW A\ (CH2)qg ! N RO R3a NRO R3a R$ R$ (11-d)
(1b-3) V\/nereln R R2, R3 R3a R4, R5 R6, R7, R8, R9,

and @ @nepodad dedordiag td Mmycdri oNcliimd 0 td) 7 iddedid Qds amadical of
i nt er.nedi a@;of formula (11-a), (Il1-b) with SOCI 2 in

t he Borr ) a suitable solvent WO 2008/ 068266

PCT/ EP2007/ 063312 -121 (Rp RT R R4 \ \ \ (CH2)q

%ORS &%%d Egr%&% t%zgla %%g @&%genRh&%l Het, C,.
salkyl or Cisalkyloxy; R” is hydrogen, C; 6a yloxy or C;alkylthio; R*is Cy salkyl,
arylCy salkyl, aryl, or Het; R* and R’ are C;galkyl; or R* and R’ together with the
nitrogen atom to which they are attached form a radical selected from the group
consisting of piperidino, piperazino, morpholino, imidazolyl, triazolyl, hexahydro-1H-
1,4-diazepinyl or 2,5-diazabicyclo[2.2.1]heptyl, each of said rings optionally
substituted with C)_salkyl or arylC; salkyl; R® is phenyl optionally substituted with halo,
cyano or C;alkyloxy; R” is hydrogen; q is 1, 2 or 3; p is 1; Q is a radical of formula (a-
1), (a-2) or (a-3).

(CH2)'g NIl Rs acid R3 R ( RR7 R6 4
b) \\ \ / (CH2)g Il R RZI NRO R$ (Ilb-

— —

21. A compound according to claim 1 wherein the compound is selected from

Cl

‘ CH,
N
DOV
P
N (I) CH

3

CH,

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

22. A compound according to any one of the preceding claims for use as a medicine.

23. A compound according to any one of claims 1 to 21 for use as a medicine for the

treatment of a bacterial infection.
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\WW\ / (11-a) (CH)g N'R5 | 3 NR2 (la-2) (Rp R7
R6 R4 i \\\(CH2)q NRS / R3 SOC12 NRO R8 (R

WHR200B068264 | b-1) p OH ,R\\ \ (CH2)g' R5 R3 SOCrer/KPi97/063312

(Rp RTR6 4 RS R W (GH8)gN'R5  (I1-b) R3 N RO

R8 (Ib-2) 5 wherein R, R2, R3, R4, R5, R6, R7, RS,

R9, p and gq are as deflned in cl aiml; C) reacting an
internmediate of forrmula (lI1la) or (Il1b) with an

i2at ewbliﬁﬁlrrﬁ' bh@uﬁifsalgﬁﬁl@hﬁoﬁ bdHpriding @phm&@m&eﬂ}?ﬁco@ ptable carrier
sui tabl e se .and .a suit t 2008/.068

T/ B G091 B a5 iing 33 rersEil it g B GOy copond as

\ \ defGrd iany oiNB&ERENs Nto\21{CH2)g N R 5 R3 2 )g NR 2

RBR NR (1V) (111a) (la-1) (R R? R6 (Rp R7 R6 R4

P

25. Use of a compound according to any one of claims 1 to 21 for the manufacture of

a medicament for the treatment of a bacterial infection.

26. Use according to claim 25 wherein the bacterial infection is an infection with a

gram-positive bacterium.

27. Use according to claim 26 wherein the gram-positive bacterium is Streptococcus

pneumoniae.

28. Use according to claim 26 wherein the gram-positive bacterium is Staphylococcus

aurcus.

29. A compound of formula
(R, R’

l\\ X Kl/\(CHz)gV\“
3

R
/N/R2

(Illa)

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

30. A process to prepare a compound according to claim 1 characterized by
a) reacting an intermediate of formula (I1I-a), (I1I-b), (II-c) or (1I-d) with a suitable

acid,



10

\ A\ (CH2).1WL 4 5\\ \ \3 (CH2)gN'R5 s g + HNR R R
RNRO NRORs R (1V) (1b-1) (Il1b) wherein R, R,

wWR308R4826635, R6, R7, R8, RO, p and q are as dePCTEP2007063312

claiml and wherein W reprgsgnts a suitable |eaving
group; 5 d) reacting an internmediate of fornula (VII)
wi th diethyl cyanonethylacetate in the presence of
sodi um hydride and a suitable solvent, (Rp R7 R6 OR
4 (RRp RT R R4 NC \\ \ (CH23' g RS \R)\

ERs R NR2 CN (la-4) (VIl) wherein R,

desi red, converting conpounds @f fQ I a
into each other followng art- wn transformations,
and fmirther,r1f Resired, copverting the conpoundsVof
for mul a\({ a)\or [ n;qu? t herapeutically active
non- t ox{j i addi t1%0rs s& t bya.dd eatment with an

acid, o ;ﬁ%rapeutically ctive nan- toxic Qfse
addition salt by treatment with a se,(%k conversdly, _R*
converting the 15 acid addition salt rmj Z (mth\#
free base by'"®reatment with alkali, or colveyti t he

base addition salt into the free acid by tréat n¥ntr

with acid; and, if desired, preparing 2.2
stereochemcally isoneric forns, quaternary anineg 3r

N-oxide forns thereof. 20 31. A conbination of (a) a
conpound according to any one of claing'y to 2%’
(b) one or nore other antibacterial agen
2008/ 068266 PCT/ EP2007/063312 -123 32. Alprdduc

containing (a) a conpound accaoddi n an AN
claims Ito 21, and (b) one or e ot her As
anti acteriak’ a nth, as a _copdined preparation fion

si mul t angous) s te orySequential use in the

ba geriCalz)Z Iwfectign, 5
R

6
, (R" R" R »
R® N
(11-b) N 7N CH; TR
RS
~ NN
RS

(Ib-2)

1 7 1 7 R®
R R OH N/R4 acid R i N/R4
N O R = [N e R
P
P4 N/ F N R2 RSa

(1a-3)

6 acid

1 7 R 1 R7 R6
R i OH N/R4 —_ R N/R4
|\\ N CHJy "R |\\ ~ N\ (CHpJy ~R°
Z N & l}l R® R3
RS
)

(Ib-3

wherein R', R?, R, R**, R*, R°, R®, R7, R®, R’ p and q are as defined in claim 1;
b) reacting an intermediate of formula (II-a), (II-b) with SOCL, in the presence of

a suitable solvent



WO 2008/068266 PCT/EP2007/063312
-121-

(Ib-2)

5 wherein Rl, Rz, R3, R4, RS, R6, R7, RS, R9, p and q are as defined in claim 1;
¢) reacting an intermediate of formula (Illa) or (I1Ib) with an intermediate

of formula (IV) in the presence of a suitable base and a suitable solvent.
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WO 2008/068266 PCT/EP2007/063312

R

31.

-122-

W4 455

(V)
GUN RT R ”
W, \\ SN K(\(CHZ)/N:R5
q
CHoJs ' 4 HNR'R® | P A3
3 RQ
RS
(V) (Ib-1)

(lllb)

wherein R', R?, R*, R, R>, R®, R7, R®, R’, p and q are as defined in claim 1
and wherein W, represents a suitable leaving group;
d) reacting an intermediate of formula (VII) with diethyl cyanomethylacetate

in the presence of sodium hydride and a suitable solvent
R7

R"p

(la-4)
VI

wherein R', R%, R*, R°, R®, R, p and q are as defined in claim 1;

or, if desired, converting compounds of formula (Ia) or (Ib) into each other
following art-known transformations, and further, if desired, converting the
compounds of formula (Ia) or (Ib), into a therapeutically active non-toxic acid
addition salt by treatment with an acid, or into a therapeutically active non-
toxic base addition salt by treatment with a base, or conversely, converting the
acid addition salt form into the free base by treatment with alkali, or
converting the base addition salt into the free acid by treatment with acid; and,
if desired, preparing stereochemically isomeric forms, quaternary amines or

N-oxide forms thereof.

A combination of (a) a compound according to any one of claims 1 to 21, and (b)

one or more other antibacterial agents.
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32. A product containing (a) a compound according to any one of claims 1 to 21, 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.



