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WD 2007/ 014885 PCT/ EP2006/ 064656 -1 ANTI BACTERI AL
QUI NOLI NE DERI VATI VES The present invention relates to

woewelisssdst i t ut ed qui noline derivatives usef uPCT/BP20061664656

5 treatnent of bacterial disegses, including but not
limted to di seases caused by pathogenic nycobacteria
such as Mycobacteriumtuberculosis, M bovis, M avium
and M marinum BACKGROUND OF THE I NVENTION 10
Mycobact er i UANTIBACTERSAE QUEINOIINEDERIVAFTWBENt  Of
tuberculosis (TB), a serious and potentially fatal
infection wt tes
fromthe Wrld Health O ganization indi cate that nore

tr';?]]@ Dr&eft ﬂllfénl?lﬁn S&Q@% fo Vet %ﬁgﬁtuﬁﬁ (ft‘l érﬂ?flvatlvgyg%e%ﬂ for the

F1on romtubercu

[treatmend @g‘éP@teﬂPBdlé%?éﬁ% m%%n&lautgx%mﬂzg% %?qsmaaéedm h
tpAthoBédE afcobuetediRRutiad M9coBasler iRANELLIBEE M. bovis, M. avium and
nmmuni ti €s. |If these trends continue, TB incidence
1 Pease by 41%in the next twenty years. Fifty
years since the introduction of an effective

chenot her apy, adi ng
i nfectious causgBémdﬁé}ﬁﬁ E)?:aT]_ﬂf:y [ r]%&\{alﬁglfvorl d.
Conmplicating the TB epidemc is the rising tide of

|
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.m?e@E%lé)afa@a fifectinayigh é@/orlﬂrﬂé@e distrgbutiope Bytimatgs fepethg World
areraltu @rﬁ’%ﬂdﬁ@ﬁ inBeH thavhorathen H&Mﬂﬁﬁg@b Neonfistt TB dash year,
e eyve
560 0 aligh feopfPuic torm B loRt e %P&a%r&ﬁ%i?cfﬁ@scafe& have
tgreven ﬂﬁ%twcn‘ldwldé)wuthuh@hnghesabhrdem mﬂm endshanmoyetished communities.

F thgl'g ﬁ‘éngg go%tﬁl%eaﬁﬁ ﬁ&c;d 1]? ﬁ%@lsﬁ)}ﬁhgg ih ‘?19& A8 twenty years.

recommen rvice I s

ol yeras sioee fbfs intepginetaon ef, anrqffegh’m chematheganyy FFBzrﬁmams @éter
DS, M 1%%1§lfecf:18hé QN o P¥ult AR hfjth@ Rdridi E8APIiCdtig the TB

al pnée urt her nont hs. These dr
@B#F’inﬂﬁﬁédihef Hying Hds of mﬂﬁvd@gv@ﬁlswm%nsp and;he dgals symbiosis

iwifbeldne d’e‘oplehwlhﬂ afe HTVKpdSiﬁvie%nﬂ $nﬂed5’téd§fxﬂithd Brare[30rtthdsimore likely
esi s train er cul osi ents suc

T HESETATVETD Bb Bibls Fho e T RESNS BE TBIR TR for the

cagth®b ope out, ofewnydhnanpekmle wgmhIIHyéA[IaS wocldpidsf oxaci n

and ofloxacin are added to the conbination therapies.

There exists no single agent that is effective in the
&ixisting appropehes hHeateent afifehesenlends all inyplveghg,combination of multiple

%gé’ﬁib NPéy éitarlnﬁfe ﬁﬁ&@glﬁleh H@éomrﬁéhlfd%ﬂ gy YIREU RO PEBIR HbdIth Qrvice is a
com%nfa)t}/lon of 1581?1221d n{a]lm%llc)%n anltl) f)yrgzmarynrd%tfjor two months, followed by

isoniazid and rifampicin alone for a further four months. These drugs are continued for
a further seven months in patients infected with HIV. For patients infected with multi-
drug resistant strains of M. tuberculosis, agents such as ethambutol, streptomycin,
kanamycin, amikacin, capreomycin, ethionamide, cycloserine, ciprofoxacin and
ofloxacin are added to the combination therapies. There exists no single agent that is
effective in the clinical treatment of tuberculosis, nor any combination of agents that
offers the possibility of therapy of less than six months” duration.

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



10

15

20

25

30

35

35 There is a high nedical need for new drugs that
i nprove current treatnent by enabling reginens that

wo ami7loi4sat e pati ent and provi der conpliance. SPOT/EB2006/064656

regi mens and those that requihre |ess supervision are
the best way to achieve this. Mdst of the benefit from
WD 2007/ 014885 PCT/ EP2006/ 064656 -2 treatnent cones
inthe first 2 nonths, during the intensive, or

bﬁ:ﬁﬁﬁfnit Gdﬁdéﬁ in th1AR€2 Witdiths, Horirg e tgiSnsives offbattdticidal, phase when

SR BUEBREEHS By bRYFHT budind 8 S ot
cbemrhmmmnﬁmt,lomr The¢ €1tolG-mpnth), coptimsaion, sorrseylizmgdphdse is required

g Eﬁr‘n %&e?pe?ﬁiﬁiﬁa&:ﬁﬁ’ R th ﬂlm%(ih%ﬁ%{%ﬁeﬁhgee A ﬁﬁer{t s%hzmg

sterilizin
tdmgaﬂlﬁbshprtm tpeatrpentie 2anonthsser lvﬁslwqp %be extrqmegty 9neﬁ01a1 Drugs

bm%dlﬁml complidfi byl reghirihg ddsh hﬂta{s@vecsqﬁéﬂvisﬂﬁpﬁsme needed.

Lnn | esSs tiqenshve u& éw suf s]? ar e neeg ed
3%@1@9&9#3 giadyqes pothdhe, tatal Iengthot reatmentand th

Ifmqgéﬂcyoif divgeaintmistratiorcowbiild prévidahe pesatest behetig

adm ni stration woul d provide the greatest benefit. 10

Conmplicating the TB epidemic is the increasing

i(‘rmlilpii@a‘ri@ the Tiépidendic dgytheivgtasingrincidence aif mmliidrugdResisgant

lslﬂaﬁlg er ec}{w Q?'ﬁ) %;ﬁkéen@@ﬁzﬁ?ca‘é@%gﬂﬂ\gﬁe %feecontsmered MDR-TB

consi ose resi stant

efthesg resistard ftq,the nagst effectivg drugsiof dhesfoumdmestandadnisgpipegid and

Teknp ihl R/HI[PJ(;HB is N?ﬁ’tlama%dn%n{tr@%tﬁ?hnd\&ﬁﬁoﬂw ddgtelyardted through
adeduat.e realt e o

%ﬁeeS? & Ty s R SIS UP 12 gsarﬁoge%f@%ﬁf " Grogs. These

dsmsamﬂd eﬂemteklcd exgasivd hebmafginallyeffectivee Iofhie @bsdnox bfan effective

?ffquw ﬂ‘f?ctﬁ)‘i‘lg Nti‘?kgfé‘ ééﬂéﬁtsféon %é'ut‘sé E{H@"&s{ﬁé E)?&ﬁlcﬂlg new
dofRetions evithoMDR- 7é‘Bolstralmé Hhege ichigh medisel mgdrfew new drug with a

IndfyaREdnamemW faBrdDRvIE R Uikelyns deBRdtRtd a?:tﬁltg h&dinst drug resistant,

medi cal_ need for, @ new drug"wth a new nechani sm of
dp paggulan MR, straing. i kel y t o denpnstrate activity
agai nst drug resistant, in particular MDR strains. 20

PR AL e Ry P e PR BB € BB & A LSt dbpderstood
diyithd parsomskitiadrio maictobiplogyA Aldurg resistast Mptobacterium is a

g&%@ftgﬁrh l\'zsmléh?’ls %Ioelgégef’ Q@s%ﬁfﬂléjf@ agpor#e rQ\ﬂoﬁ@ gﬁéctlve drug;

one previ ous fectl

@hﬁ)@sabV@lem Bpabilithie %hstarﬂ;antlblom ﬂﬁqudwmt least one prevrously

febtNedrhs. Atdr§§ l‘esﬁiﬁn@ﬁh‘dﬁﬁﬁ r&B¢ tHak %ll%%'%t}%ﬁmd to its its progeny.
gﬁgectlve dru esistant” strain

q repigtancs W)?h% fl‘éﬁ’l qnp genshig gayigtions §b %@Pgltcﬁhé t alters
1118 Wertivityero tagsinghs) ooy endiffecenidivgsi ons in the

X nkletgﬁedfflgésel%)l tsg)%}& aI t 10 ﬁ{ drg%g %egs?s?an% It&b'er/éu sis fue%o a bacterium

resistant to at least isoniazid and rrfamplcm (with or without resistance to other drugs),

..1])

which are at present the two most powerful anti-TB drugs. Thus, whenever used
hereinbefore or hereinafter “drug resistant” includes multi drug resistant.

Another factor in the control of the TB epidemic is the problem of latent TB. In spite of
decades of tuberculosis (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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MDR tuberculosis is a specific formof drug resistant
tubercul osis due to a bacterium resistant to at | east

wo sonioassdl and rifanmpicin (Wth or w thout resPGL/BPING6/064656

to other drugs), 30 which arg_at present the two nost
power ful anti-TB drugs. Thus, whenever used

herei nbefore or hereinafter "drug resistant” includes

mul ti drug resistant. Another factor in the control of
(MDRBB) piTHe mactivaion v lpem B madiigh sislefictof Bor diseasdddvelopment

o S5 751 7 B P s L filaly” g Bor T8 cpidemic,

megdkisdodssowr newaliggs thatycap kidhdarinaat énylatertdmeilli.1 0% dérmant TB

{ B
CHFBR UM gl e AL OB R
ﬂl@mumm Byise pﬁqushpnwssme\ag@as ke a%tlmdtqs agsn&ﬁumpr BRCTOSis
Fhctorl, b m@e’r%oﬂ- S [B¢aR8 bf FIBV pbsiaie atms&H@E{AlQM&ﬁ@lactlc

PCT/ EP2006{3€16 6 ? g E‘Zﬁ react i va of,
IR ERRNT gypRle Oﬁabﬁﬂt Bdig toy sk m ScTF%‘E%%O rifampicin,
pexezinapridnt Thasfficacycofitht sredtafenBi2gintkeRistill noticlebr\dnd furthermore

A ERAE Db Rl B an oSBT SRVl b P covirgnments

I SCover new rnan or ‘
IP&tnem thetgnigialdrastic nhgl @admitfy nm dregsnwhish cae acitas ¢heraaprophylatic

%gé&f-t?fd}hﬁ(ﬁ@ﬁﬁal% %ﬂtexﬁw&fcﬁh' i ke suppression of

I_nmun| I, Mmunosu gpre33|ve agent s

Tihg dubergle Bml@tt‘aéﬁﬂﬂﬁ indiyjgalsrhycipbalation; theyiage phaggeytosed by
lt]iH ﬁﬁécﬂﬁﬁﬁa&opﬂa@esﬁ&&ﬁe Qingbl ThiPrRads tb%téhﬁlrhﬁﬁﬁ@rets}b‘tﬁlse and

r%/‘v\ﬁr %Eﬁ%’élgff’ﬁﬂ%t W@lcﬁgél?nsﬁsg:qg Ian\é?ll‘olpﬁbl ¢ 48 ?tﬁé LAV thberculosis

rsmralmdedfnfydécellﬁ'h@ftﬁ‘fa‘ pecimdyof 68 Wbd(stthemwﬂmrmnegasmse sause
%teéthlof ﬂﬁ’{ect@& &dls b?ngIfog{ taﬁﬁ E%E}létib% Af%g&tons Rfcate'irlla?wnh certain

ﬁé@‘@ﬂ?ﬂb}]@r bagilli élerr@wded bn n@nmphagewménl@éi qellls and jayers of

q‘%ﬁﬁﬁdl& tlﬁk%‘é Qt it peflpRdrl | ¥n &ﬁ&"o‘?‘ﬁéﬂﬁy nYl'ﬁhﬁﬁalE E}Hos@%? th@s
gents [ duaﬂ ar bori

¥ce ctfm *Ba @llieﬂ.m a‘?ﬁ%eI%V&‘E?@F’@P@ a% Sp p@wafow&a%@ﬂy still
istiliive dhidailrs thoyghtnd akigt in@tiontreplicating, HypagREBLIS diclyid are

S0P R LY PRGN BRESHES ihofiric: TERe SRl sarF bR e
whered pbysislogicaldnvirenmenth agasfor irfdedted’svifetiméavithout showing any
E#H%&Wc}gﬁs Jvﬁm 5¢, OHBQQ%rbi}ﬂ 1695 6f ths cadel ke %téﬁ?ﬁé&ffi’i may

(o) OS I nune response cause

irpAcHrate ¢ earse dispasen Owe of the lamgtha%le abayt deyadepragnt ehthesrs
@%ﬁs%én@ba&éﬁahls (iﬁﬂlb%}izsmﬁ?g‘i(fa@&ﬁ}nloﬂhﬁht Adfuianilesions namely,

nded b macro eplthl el sadl
#0cE YRS densicgs HnaR TR BBy FEiRsrgi P ThRsp Rgiors Nave been
ipestulabed to metidet theed Bacteragthendtypibally twlezarh 3¢ hajdrantiimeycobacterial
lﬁrul ed in these environnents but a small proportion of
S&% 17 still 20 survive and are t hought to exist in a
non replicating, hyponmetabolic state and are

In addition to the management of the TB epidemic, there is the emerging problem of

resistance to first-line antibiotic agents. Some important examples include penicillin-
resistant Streptococcus pneumoniae, vancomycin-resistant enterococci, methicillin-

resistant Staphylococcus aureus, multi-resistant salmonellae.

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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tolerant to killing by anti-TB drugs |ike isoniazid.

These bacilli can remain in the altered physiol ogical
wepuroosent s even for individual's |ifetine wehBP1006/064656

showi ng any clinical synptong_of disease. However, in

10% of the cases these latent bacilli my reactivate

to cause di sease. One of the hypothesis about

devel opnent of these 25 persistent bacteria is

fdréuse ﬂibyxﬁinﬂie@sgd)ﬂlﬁfec’%d\ﬂeblﬁle Iimﬁzﬁng i tl‘ilﬁulil’ﬂﬁlmhﬂmjb @itsthus exposing

IRl R ot LA PR aclte b i b °F
Hspligals m@mthabctompoaemhﬁmhﬂ anpinzigiobial tesiséanae probéenmmjoddwide.
A cofMbERRGE Pﬂﬁ]ﬁﬁfy _Isggd’eFﬂgle r%%ﬁeﬂt@ ll?tgﬁg&é H{Hr#r&o'inlgéad ant1m1crob1a1

managenent o
MF® @pé grass-infeetiondiag s t@d;mfmfeﬁtlom ‘Wéh hhghlyms@s%t bactetial
daMBhEns. Some i nportant exanpl es include penicillin-

resi stant Streptococcus pneunoni ae,

vanconyci n-resi stant enterococci, nmethicillin-
ISeHima¢dicutiobtva iyt imticiobiads ia anethier, majot factar esntsibatifg to resistance.
?%l%@(ﬁ%&t&fantﬁrﬁgrolﬂﬁlscﬁ SQH&%%E%?I&E C o%{eﬁ 1(1]att%¥ dosed, or

are severe. ons RES

magyi ot gontaini adc@mamgmts olactizedoigd t o treat nent,
resulting in prolonged illness and greater risk of
death. Treatnent failures also | ead to | onger periods

é’fatlmfcempilwqewlthmp@nmmi%wmm%@qﬂ@r/nmeblemBs@nts
-férgbﬂ@ftﬂéb&ﬁedl&ﬂloﬁuﬁft@ﬁﬁ)t ﬂfe1rltf8caﬁﬁélﬁdvh@ﬁﬂiﬁyﬂ) Mo Fee] ibbtter, or

SERURIEBH o 5roRe fspuse  BeebY qeol %gﬂ?@sfn;rgmﬂem for

smmmbestorefdapltmthnrthhh)bpkﬂbﬂs are a critical conponent
of the antim crobial resistance problem worl dw de.

The conbi nation of highly susceptible patients,
iBecauseiof theamprging resisiange immulinde aibiotics physisiana ate confronted

PRI AL At S A U MR L v
dmencilGostsioh such; lglgea%f? ?Faﬁﬂbmeaﬁ%ge h dorihsaleh fRge pystems
masgidstidnce. Sel f-nedi cated anti m crobials may be
unnecessary, are often inadequately dosed, or 10 may

not contain adequate anmounts of active drug. Patient
dbepiforantberevis & higharednie mestcompeandstottraatbartariah erfeatmps r

%rﬁé& a‘ﬂg‘mﬁﬁhhﬁéﬁeﬁ infb @8 En%ﬁﬁrgﬁﬁgqgﬁét&ﬁtahg I?at?nt é}ilycobacterial

elr treatnent Into i
fiefeetians, zmd alspegtheydagigripl infactons qsmcaalbf Qf¢| cagng byeresistant
tasesk%iraingat i ng an i deal environnent for 15 m crobes
to adapt rather than be killed. Because of the
emerging resistance to nultiple antibiotics,

PWIQSA004.41 $4 36, &V O0TV 10024, W02005/070430 and WO2005/075428 disclose

certain substituted quinoline derivatives having activity against Mycobacteria, in
particular against Mycobacterium tuberculosis. One particular compound of these
substituted quinoline derivatives is described in Science (2005), 307, 223-227.

Other substituted quinolines are disclosed in US 5,965,572 (The United States of
America) for treating antibiotic resistant infections and in WO 00/34265 to inhibit the
growth of bacterial microorganisms.

The purpose of the present invention is to provide novel compounds, in particular
substituted quinoline derivatives, having the property of inhibiting bacterial growth
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therapy. The norbidity, nortality, and financial

w@omvm14385 such i nfections inpose an increasi NQPOTIER®NG/064656

for health care systens 20 wgrldw de. Therefore,

there is a high need for new conpounds to treat
bacterial infections, especially nycobacteri al

i nfections including drug resistant and | atent
réypmmlgtoe’ﬁﬂﬁbbadtéﬁamuitm&or@ﬁuéﬁﬁIfslqh@h’eafneha@ﬁrﬁyéomlacterial

ke PR PR R ddsabd ey SRt 55)ch bR R St as
Mzﬁb@téﬁm B eandosi)@0ading e dgenti Gisdassand ineludimgdrug resistant
WOsbd LA %Hhélj Op Bgvz.g ¥ Mlh Yk %’drﬂzgmﬁ ‘ﬁlé ¥bt¥ounds are also

agal nst eria, I'n trcu

wpefsbiadhe Fametlwmaqmba%tpgal mﬁfétlwras |d§sﬂrlar:d b@}ﬁ‘ﬁound of

glhe %Sn%&érﬁ}s Q%@girﬂk'ﬂg%’ tm;i:&ht mggxgwhlz aY@&lha‘é‘&ﬁerizféd by the presence of
esclrl| pbe I n Cl €n
?Jﬁ%lﬁ’fytluff%enqaa?fﬁdv réfsmogal Hlfes&f’fa ﬁilawt@%%ﬁméw-pomn

(cf i duindlind nbtlatiemdathus Haverai diffgrehtibasicrseratiurgto the quinoline
LA ischBS B A o ARG IoRRE WA d0bo 8RS LA
uboenmtrpo@éooofatqm én thisspositioni Rhercompaunds atcgorplm@\to the present

RARLiof FIERGHR AR ve tHE AadhdthSetha thf?ﬁ"ﬂ? Shieltd &5i%h fiWeP ShdnfiBmers
d I nhibirting

erivatives, havi t he f
ishan the FINPRYingaA W@)Z §1143 -885 PCT/ EP2006/ 064656 -5
especially of nycobacteria and therefore useful for

the treatnent of ri i particul arly
t hose di seases canQIﬁEEM?%cten a such
as Mcobacterium tuberculosis (including the |atent

I . . .

%i?e% g;lﬂfﬁn‘t@ﬁ réigﬂe% %@?ﬁ%ﬁgﬂﬁg&ﬁﬁﬁ%@{% g&fjﬁﬁ#ﬁ%&&%ﬁﬁng to

d:@ﬁ‘p@larﬁ onFermalla bk useful in the treatnment of other
bacterial infRégtions gs dedcri bed bel ow. The conmpounds
according to tXe presgent ilnvention are charact j’l zed
by the presenc A G Tegen atom | n' the
al pha posi tion]|i ﬁgn attached to the
3-position of pe hucl eus and thus have a
di fferent basic strucl?urekto t he qui noline
derivatives described in the above-nenti oned WO
2004/ 011436 whi ch have an 10 asymretric carbon atomin
this position. The conpounds according to the present
i nvention therefore advant age that they are

able to for )@vver e rs than the conpounds in
WO 2004/ 011436. /(CHz)q\Z (Ib)

the pharmaceutically acceptable acid or base addition salts thereof, the quaternary
amines thereof, the stereochemically isomeric forms thereof, the tautomeric forms
thereof, the N-oxide forms thereof or pro-drugs thereof, wherein:

p is an integer equal to zero, 1, 2, 3 or 4;
q is an integer equal to 1, 2 or 3;
Z is a radical selected from formulae:
/ R*
Ny N @ I W g ONgs (b)
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SUMVARY OF THE | NVENTI ON 15 The present invention
relates to novel substituted quinoline derivatives

waewondisey to Fornula (la) or Fornmula (Ib): (REVWEP0RT064656

R6 N (CH2)g -, Z (la) 2 R3 NgR (R1)P R7 R6 (CH2)q
___Z (Ib) R3 NRIO R9 the pharnmaceutically

acceptabl e acid or base addition salts thereof, the
quaternary 20 anmines thereof, the stereochenmcally

nﬁonﬁr iC 1(; a8 ?@nbhﬁﬂ@ alkyltHatoal it ydesxys alk gloRs, alltﬁﬂﬁ@ of ,
t he oxi de
whorei - p eIy ES R st Ry By BB ary o et
®’i : s andl Pnse}gsehomua]ﬂcybaymlzanylm& hﬂlrpsy,anermptm;al
ecte I
(b) VIO 200 P IYIAS s %’2%% il ibind zﬁ?&%ﬁg ora

hal o, al kyl, hal oal kyl, y, al kyl oxy, aIkyIthio,

al kyl oxyal kyl , al kyl t hi oalk/ aryl al kyl
di (aryl)al lfydleamwdmma Het ; Eszwh‘érehwrlmﬂa, 026 MYH ¥ W-alkyl ;

Bl e 4 Sl S Ry S B ARE o s

5r adi cal dletboHeublaylherein Y i s CH2, 0, S, NH or

3{4 Fkyl émenoailné ﬁknﬁﬁ{y @Eﬁ//{l@g a}( ,?axﬁylo{%ﬂ&]; at{/lalkyl; Het-
alkyl; mono- or d1a1ky1am1noa1ky1 et; or aryl; 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, 1,4-diazacycloheptyl, 1-aza-
4-oxacycloheptyl, 1,2,3,4-tetrahydroisoquinolin-2-yl, 2H-pyrrolyl,
pyrrolinyl, pyrrolyl, imidazolidinyl, pyrazolidinyl, 2-imidazolinyl,
2-pyrazolinyl, imidazolyl, pyrazolyl, triazolyl, pyridinyl, pyridazinyl,
pyrimidinyl, pyrazinyl and triazinyl, optionally substituted with one or
more substituents, each substituent independently selected from alkyl,
haloalkyl, halo, arylalkyl, hydroxy, alkyloxy, amino, mono- or
dialkylamino, alkylthio, alkyloxyalkyl, alkylthioalkyl, aryl, pyridyl or

pyrimidinyl;

R® is aryl or Het;

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

R® is a straight or branched saturated hydrocarbon radical having from 1 to
6 carbon atoms;

R’ is hydrogen or alkyl;

R!? is oxo; and

X is -CH;- or -CO-;

alkyl is a straight or branched saturated hydrocarbon radical having from 1 to

6 carbon atoms; or is a cyclic saturated hydrocarbon radical having from
3 to 6 carbon atoms; or is a cyclic saturated hydrocarbon radical having
from 3 to 6 carbon atoms attached to a straight or branched saturated
hydrocarbon radical having from 1 to 6 carbon atoms; wherein each
carbon atom can be optionally substituted with cyano, hydroxy, alkyloxy

or 0X0;
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R4 and R5 each independently is hydrogen; alKkyl;
al kyl oxyal kyl ; aryl al kyl; Het- al kyl; nono- or

wale@ikydssdn noal kyl ; Het; or aryl; or 10 R4 andP@BEP2006/064656

together with the nitrogen atgmto which they are
attached forma radical selected fromthe group
consi sting of pyrrolidino, piperidino, piperazino,
nor phol i no, 4-thi onor phol i no,

arg-di hydrad s hblﬂd@}cle]se!écted fidth ph@iyil Cﬁaphﬂiyy hcenaphthyl or

1,2,3,6-1 ei&%%@%&x{gﬁ%%{ti yeach %)bfl‘rlg%lp 520N SLBAGRLY! with 1, 2 or 3

1-aza- 4-o0
1, 2, 3, 4- t etsulsstijubntsi, samhwub&tituant beipg indepemsentlp bglegted Som

li nyl , |
D sl A, ey ny%ﬁ* i iomo? @mkiya?*g% e
triazolyl, haiﬁ@ ik, ﬁilqy OXyy £arbeml mlky oxysarhony ks apynocarbonyl,

pyrazinyl @Mpﬁdu Kbeno-Qﬁtdhdl’lﬁ‘ﬁhrhMloééibﬁylt uted with
e or nore sub nts,

tit
emendontl 3 MeBPeELiE ok 8 Srlgred Thin Aphropopipgriginyl,
3Ir z\: EI II(lem r}})ﬁgediﬂmyy,,pyﬁblw,l mx%olﬁnmdazomma@l tiiényl, oxazolyl,
o e o b1 idlof, SohhORY Btidiont, prrimidingepyrazinyl or
aryl or Hetpyrldazmﬁ doryecvioyydia hetesgayc easbkyﬂed fla»nyqumhnﬂ,t
e 1 2 St LA aRngl, MIGDE bRk SL 8o A AAAE RO ooty

radi cal ha\ﬁl on_at ons;

hydr ogen o?oe%fforelwzolylrawisgtmazelylabﬁaz aqyl, dzr:rzzoﬂafmyl

;] CdO ; al lgylz ,3- &1h9d15)|béliﬁoghl]dﬁfxn@ﬂ %ﬁBé&@[B@]ﬂWx@Iﬁdeach monocyclic
rocar bon al, havi ng fr.om

Y omes or °and By neldhoeidle tdaE ol S DnrL R 4 2 or 3

havi ng f r 0 lsubsﬁltuantsﬁeMrsbbstltmm islepardentdy selecyed fram halo,
sat ur at ed having from3 to 6
ol aASS,

carbon at o ai ght or branched
dalour at ed lmsnhsb@pbmlqcmufsm flnese;, eljoro; bramo ergodo; and

®QaIoRkY1 at 0N, sty @ Brafialdd saﬁﬁét@&’ Hyﬁb%b&@ﬁdﬁﬁl havmg from 1 to
optlonally su stituted wt ano hy r%§§,

35 or oxo: SRETORDFITAOFIEEYC b radied ayipe from 3
is a ho rmcy@ls earbeh mhﬁd)rfar@am@mied hpae4rbyh radical having from

acenapht hyl3 18 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.

Unless otherwise indicated, the above compounds according to Formula (Ia) or
Formula (Ib), the pharmaceutically acceptable acid or base addition salts thereof, the
quaternary amines thereof, the stereochemically isomeric forms thereof, the tautomeric
forms thereof, the N-oxide forms thereof or pro-drugs thereof, are hereinafter referred
to as the compounds according to the invention.

The compounds according to Formula (Ia) and (Ib) are interrelated in that e.g. a
compound according to Formula (Ib), with R'® equal to oxo is the tautomeric
equivalent of a compound according to Formula (Ia) with R? equal to hydroxy (keto-
enol tautomerism).

In the definition of Het, it is meant to include all the possible isomeric forms of the
heterocycles, for instance, pyrrolyl comprises 1H-pyrrolyl and 2H-pyrrolyl.
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t et rahydr onapht hyl, each being optionally substituted
wth 1, 2 or 3 substituents, each substituent being

wo pepensent | y sel ected from hydroxy, hal o, CREIBP2006/064656

nitro, am no, nono- or dialkylam no, alkyl, 5
hal oal kyl , al kyl oxy, carboxyl, al kyl oxycarbonyl,

am nocar bonyl, norpholinyl or nono- or

di al kyl am nocar bonyl; Het is a nonocyclic heterocycle
selected fron1N—phenoxypiperidinyl piperidinyl

g)y?r rol He%?‘é‘i g’z%f: Wﬁnqtlﬂ?s %t?{? fubsf’@g?t% of the ! h' erf)\éuﬁds of formula

ola) iod (Ih)/(ssae foprinstande BY) as emtioned yerembefomoml}ermdmar mydy; be
[ I

ool e rpfia G I FpReE oF BBl 18/ 1ol Bl oy ring
[5aTb2N 95 hetgigiaipm as mﬁ%taltﬁ st Whef%’éﬁ spas !elﬁir Thes, 36<rr example,
ReHea A isPitillazoRa N fal b8 NYimidazolyl, 2-imidazolyl, 4-imidazolyl and the

. 3- di hydr obenzo[ 1, 4] di oxi nyl or benzo[ 1, 3] di oxol yI ;

h nonocyclic and bicyclic heterocycl e being
optionally substituted with 1, 2 or 3 15 substituents,

u el I

%31?043 (ﬁ% hlP}E“ ﬁ%ﬂétlthéﬁqﬁfﬂﬁ‘?@oﬂﬁg g)%%ein?s mg%ét%g}ﬁ% t]?e!rl%(;h% rﬁay be attached
s@huscoktlie Svitable fingatomschl or o, brono or iodo; and
hal oal kyl is a straight or branched saturated
hydrocar bon radi cal having froml to 6 carbon atons

e phanpacpeticaly aecepta@lerarid aditianosalts arg definedstogomprise dha
3he¥§b&1€icaﬁlyc‘a%hb@ Ao toxiBadid addiGye édlthoﬁﬁi Whith@ke compounds

£¥ %ﬂag‘? {Q‘ '{Iﬁﬁ?r A @lf));aﬁ%n ﬁléla %gﬁ"'ﬁ‘r gﬁé(gamd a&c? Hgn salts can

g b tairedibyriraatiog tel babafunmg)ffth@mrﬂpmmdﬁa@ardmgltodimla (Ia) or

YAl R, EADER L AP RaHL Sl
tllbrémhb]m/@cid:,dnp@@iwl@r hydreghlorigjacid ydrabmomic(acig, s@furic acid, nitric

%@fd%h?h&éﬂ%nc hae: &%@ﬁl@ﬁ@lﬁb‘ tfbﬁélah)blé‘%ﬁgta@ia, By®@&tydc&ic acid,
base addifi on salts thereof uat er pary_ ‘am ries

Prnaage acidy lactie acid.RYNRYiF acify %aﬂlg Gﬁ‘gr ma omﬁmd SHcsine pcid,

infedeit acidofmarie acidpmatic béid) t@ﬂﬁmc idi€, ﬁ:ﬂﬁ‘l@ nbﬂ]?méﬂﬂﬁé‘s]}llfomc acid,
t her eo e her.einaft erre
RS e D BiAE R lraE ARy SR A sl 46
salnpolio dsgd qeammbsaligylio aéidand pam¢icakidand (1b) are
interrelated in that e.g. a conpound according to
Formula (I b), with RLO equal to oxo is the tautoneric
dhgicompevnds gecerdingrip ameula flep etF ergnula(Tbeantaining eidlic protons

\Whdy h1§Pocesndbrid PintyHER WerdgedtiQaly active non-toxic base addition salt
forms by treatment with appropriate organic and inorganic bases. Appropriate base

salts forms comprise, for example, the ammonium salts, the alkaline and earth alkaline
metal salts, in particular lithium, sodium, potassium, magnesium and calcium salts,
salts with organic bases, e.g. the benzathine, N-methyl-D-glucamine, hybramine salts,
and salts with amino acids, for example arginine and lysine.

Conversely, said acid or base addition salt forms can be converted into the free forms
by treatment with an appropriate base or acid.

The term addition salt as used in the framework of this application also comprises the
solvates which the compounds according to Formula (Ia) or Formula (Ib) as well as the
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enol tautonerism. 35 In the definition of Het, it is
meant to include all the possible isoneric forns of

wo b@7/o0hssEr ocycl es, for instance, pyrrolyl conpeCi/BRE06/064656

1H pyrrolyl and 2H pyrrolyl. MO 2007/014885

PCT/ EP2006/ 064656 -8 The aryl or Het listed in the
definitions of the substituents of the conpounds of
formula (la) or (Ib) (see for instance R) as

RBIES thexeef] afecdbdd fofefrar Such sdiwitey dref foeexamie, hgdratdstadd hed
t? Q]‘?? remai nder of the nolecule of fornmula (la) or
(act?;’ Pﬂsough any ring 5 carbon or heteroatom as
approprl ate, if not otherw se specified. Thus, for

VA TAl P qualbhy Einch s WHIRAGHNFor | de BN Guaternary ammonium
shlecwhich fescomnaHAds HlgRTaNB Sla) LN es AR o form by Seestiembetween a

ibaslt aRfoReh BRA cdhifodanst f&&ﬁm@ Hapbt @Y BeFlan éﬁ)réﬁlaquua@émlzmg

t he able ring,atons,
s Alich o 16 A ah Dpfioml Db g g sty efos. Srvialkebalige,
talkg/l catoay thatdé, i AraarbynylhilidecHoalkyllakide ontiettadbddythalkide, e.g.

bl a ;
SR . SPLRANOC R ASARLAL Lol il
aclgeted tnomsfirany] onthiensl; loe a bistyaliabetetogydle scledterhfromedenzafuranyl
o? B@Bz%ihlédi@ éé@ﬁfﬁfb%é’;%h’e‘%ﬁ& Bfég@lgc ) erE@;Fc‘i@J}nay((a ﬁ%naﬂﬁr be

Fornul a_(I’b). w propriate acids, for e

.S%%tl&aﬁﬁ withd; a§r 3186 St@a@rﬁp each syhsttieans independently pelected from the
llfp T Haly, atwﬂmmtaf OPﬂefera&ﬂy,dhe érﬁﬁ[ﬁgragénﬁ@ laIkylhahde Other

Su uric.acid ni.tric acCl r C

Sttt Vi Bt efibe fpund eV aB0 b RAGE RUH sl o mcet | o

aiflurompthapesnfonates; alikyl inaﬁlanesuﬁ’onajes pl)dalkylcp -toducthesulfonates. A

; ; oona |
S e 2L B g St PRBb oD bRt
@@umerlmtmdn@@@hlﬁr@nbr@nmc iadlo, triftuezoncetatef anetate, dxiflate, sulfate,

RersRRE Slhijefe%lﬂf tﬁ&é(ﬂmtd?roh% 1B THE Lo t€r1<ﬁ1%iq>hoﬁ;¥ %h@ﬁé C
aci d ‘faal I C [ c acid, , p-amnosalicylic acid

b%fFﬁSﬁ“Ee O?r?éc 58is accor di ng to Formul a (I a)
or Formul a (I b) containing acidic protons 25 nmay al so
ted { 0.t t

16T R pEMAN FPferic dPRP B8 b sy ipReIbie!E pereipatgr defines
afl ghopossibiecstargisomeriafoims mvigethe copewsls of fpmupe [([@taad (Ib),

| .
35 i P ter, Ao O oF il i A Bl ior BorR AL
iPASSES: tU’élei’rSaﬁhquﬁQmﬁﬂtm%ﬁb@l‘dﬁﬂlc%ﬂdh% phﬂWICﬁ&gwga@tm of
%Bﬂlp@ﬁi&'déﬁ@)t%@ih%%muﬁ@bf 8l ﬁ\‘bs%ilbl@it&@&élfénﬂ%?ﬁsorﬁerﬂ: foth€ said

benzat hi ne, . rrllf g %I ucamn ne, iatrhn ne sal
mixtures containing all dia; tereomers an enant1om rs of the basic mo ecular structure.

In particular, stereogenic centers may have the R- or S-configuration; substituents on
bivalent cyclic (partially) saturated radicals may have either the cis- or trans-
configuration. Compounds encompassing double bonds can have an E (entgegen) or Z
(zusammen) -stereochemistry at said double bond. The terms cis, trans, R, S, E and Z
are well known to a person skilled in the art.

Stereochemically isomeric forms of the compounds of formula (Ia) and (Ib) are
obviously intended to be embraced within the scope of this invention.

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
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30 and salts with am no acids, for exanple arginine
and | ysine. Conversely, said acid or base addition

wa@2000/0i48838 can be converted into the free forPEI/ER2006/064656

treatment with an appropriatejhase or acid. 35 The
termaddition salt as used in the framework of this
application also conprises the solvates which the
compounds according to Forrmula (la) or Formula (lb) as

wefetenas cdnlte. ilhe 200 RatibSs thECIdcb® Q@ﬁb@ﬁﬂ@&ﬁlter-i@ irgladates] using
ar.e

08050 ol 5, SR EEI 57 Bl & e retrnce
‘cqutet &R 4 mdiedtesaentesedith tesameehiality ded [ RES* ) indicates
‘&Hﬁ’t&%rd? %%Mkfmﬂkf Mot e§§ﬁ1 Bﬁ% M&#&%E’te% 8}%1 Odnter in the

orm react

Qedhhag anb%@n@gmatl% gad]th@fse%pné@ﬁﬁfsnﬁd? e f’ﬂ%fPPrGPwlptOT would
(bk: @%e&ﬁe(i 4y)s- HDdSﬁn Iﬁ‘lfbp’raﬁﬂr“lﬁata@e EHéat eHePokitidd of #SKIEhest priority

. far exa n optionally substituted
ettt pryihe asy et gaban Atem I Sene-SYSERRAVERg the lowest ring
Aumbeh thahl}daiwayiehathk $foch pbsititen @ﬂthéhteﬁxaplaom déthahine®by the

5k e A 8 3 SRR ik 6t B 3 e e
fcarban ptonp in tha iriag yystem relative toythe pesitina ofithe fighest pabrityt sulistituent
gﬁ%&%}gxﬂ{e?’tﬁg Yd den@fnnlpﬁéﬂz“a Ni8P%lon tﬁ?ﬁ?né@&@&ﬂ’t% bhfean plane

terocycle opt 1 onal

Qatsgrmn@é ¥ dheyingsypteny o583 lgu en Paofed sidg € the mean plane
ﬁ@mmagp&hdm%e%mmly selected fromthe group of
hal o, al kyl an Preferably, the quaternizing agent
is alkylhalide. Gther reactants with good |eaving
gk’bmmspe'aiﬁcatereniimnerkueﬁim sumbdicatedathisytheabS that said form is

ts{lﬂéﬁrtflqlt’%ﬁ? % Qscs%igf%ﬁ%iﬁslessath!frxjjo %gf@ 26b] |1£S‘§ Qﬂaﬁlefﬂn‘éé more

uenesu

@rqurgbbf lwltbrarth%g eﬂmmolredg@fﬁrabbhlsm%@e@f’/b,d{mv preferably less

IEPY AR dEnosk 9%81’61%151%&% thadCl $O6F thd bﬁéﬁsoﬁé&ﬁo Thu®dhen a
trifluoro etate tri

£Qmpg Cet@ JOES ogimsmee élzf‘&ﬁli%: S 66 éRl s megngthat the

compbeid fsrsulﬁs‘tamiany €ree 0fthelfoR, PB) souced using ion
exchange resins. 20 The term "stereochem cally

i someric forns" as used herei nbefore or hereinafter
dékicnmpouralslof etthergommilb(Is) stde@Bongpwbesynthdszedin thhifeim of

mfid g f OfantiB V@hl@ﬂ'@grhYSI Fljagl . aqrft‘ BH? Ell&ﬁhé'r following

oxI des, Itron salts or unct
@étrlmam rggolutipn progagaeess I he memcmmdﬁ @femH@h fqrmu@o(la) and
W&%ﬁ%ﬂédhﬁto%@%&@ orktBd 8iadblebmeRt sAProrREB 'r'éla[éﬁon
{)]2 g{{ie O(E possi bl e st ereochem ca
1‘r@ Spi d1astereomenc salt forms are subsequently

for example, by selectlve or fractional crystallization and the enantiomers are liberated

g/eparated

therefrom by alkali. An alternative manner of separating the enantiomeric forms of the
compounds of either formula (Ia) and (Ib) involves liquid chromatography using a
chiral stationary phase. Said pure stereochemically isomeric forms may also be derived
from the corresponding pure stereochemically isomeric forms of the appropriate
starting materials, provided that the reaction occurs stereospecifically. Preferably if a
specific stereoisomer is desired, said compound will be synthesized by stereospecific
methods of preparation. These methods will advantageously employ enantiomerically
pure starting materials.
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m xtures containing all diastereoners and enantioners
of the basic nolecular structure. |In particular,

wG@t@reogehi c centers may have the R or PCT/EP2006/064656

S-configuration; substituents;on bivalent cyclic
(partially) saturated radicals nmay have either the

cis- or trans- configuration. Conpounds enconpassing

doubl e bonds can have an E (entgegen) or Z 30

(IZIU Samiﬁél')c fosm bﬁﬂeibeﬁipahmds ofFosrauld (L) obFerntgs (lb) E{ﬂéeneant to

SBPBERE bt {obfPStns Hrapiatl) o EoBhEimt T R B gt ol group
fincomwenséd inkeea katmpoanpdsetofenbbrantoneeriémd) and (1b) are
obviously intended to be enbraced within the scope of

this invention. 35 Foll ow ng CAS-nonencl ature

ddeV\epxide forms\oi dhe Rrggent eEpRAER pre TRRARE tOr cpmyrisy thegempounds of

FERIATIE) 6:QM8) valwrath 088 0REcVeRd RFEANY nitfogdn BRINGC A Bxidded o the
or Sld criptor is assigned (based on

EarAlgdOXEePr el 0g sequence rule) to the

Iovvest nunbered chiral center, the WO 2007/ 014885

AR 315 D SR SN o i rgonaie
d‘ﬁdmaf@ms dellowing raéklalomeprd@ums ;folmoaav?mng aFmvalyntontrogen into
[1&\/' oxide }ormv"f@{l(fN%xuédﬁm %d@ﬁ%ﬁ nﬁ?%&héﬂa R¢b&8artib& out b\z‘ reﬁcting

reference center an | cat’es. centers
hrestaring magriah pf foymylad ) with arsapprpmt% ggagic oF dnarganic pgroxide.

Wﬂmdﬁﬂlaféﬂnbﬁgahic)per&@des Q&ﬁi{iﬁﬁk@ forl dxatripte, |h9&%§én ﬁétﬁﬁﬁé eflkali

cul e has an uratio

hi. r.al
et s aGrinor bt B S SR Rl lecftpssih BeroRide;
\appuiopnah @rgmmpdrmadesana)&(irﬁpr’iseiie}oxyl acids atichaasg fd‘r ,e84mpleg

S e AR R g0l ARl B0 e bt oncic it o
§y<§t1@rnbmvm¢grbtoneromm§1d peragoalkapeiscacidsi ggapq@soxqaafrtm agid,
Al RArdpgerdhides, g 8 Srigée rokiBE SERBIPIANGs are for example

deter ned b ihe r|n ition of
ATt ep ABhalS - GIREROk TR ke PHOBRERS. 8y ke etones,

(. caumdné thalogenatediRydrogi@bengsé. g ndicldbidimerigant CaridhBixtures of such
ol?,ltlon of the highest priority substituent on the
PRV&Ence atom is denoni nat ed "a", if it is on the
sams side of the nean plane determned by the ring
| [14 99
tlﬂgln‘gg% alsggoe f;héers] él r1 v?%g Sut?&sfg/%uaﬁkggli@]‘ m@ﬁrugs ) of the
@b@@mml@g@ﬁ@m@m@cﬁmm@n pRePTding tﬁdhwtver@rlom Wihichrpse degraded in
thfétt | @l tHe@oMpoiindsSaebsrdm3tth Fhd MvédtRA, Pro-8rugdafkAssuallebut not
t ofri%?) tehafr?pgo 030 referabl&%ﬁ?altha% 2(§§% rlg )ed)u e
Vé*PYé Aoyt B%tgn‘iyt?éﬁh fgreg regeRt esoaperady 1 whichthey are
tdhgﬂadéd O/Broﬁdmgﬁ&é phrtietlaria hh@fu] wheh tht ldagired coarpodndiestchemical

R gfﬁ)%lc%ﬁ) 8¥0|%Si%§ (t]ha? %ﬁ%{% 1ts/ a n(l ?'l)eatlgltl B&f' cul? glnfneléﬂsc ent. Tﬁ%‘r example,

oun ormi
$heddsired dompoynd Snay I3R)nly pmriy soduable, it may bf: peorly transported across

the mucosal epithelium, or it may have an undesirably short plasma half-life. Further

discussion on pro-drugs may be found in Stella, V. J. et al., “Prodrugs”, Drug Delivery
Systems, 1985, pp. 112-176, and Drugs, 1985, 29, pp. 455-473.

Pro-drugs forms of the pharmacologically-active compounds according to the invention
will generally be compounds according to Formula (Ia) or Formula (Ib), the
pharmaceutically acceptable acid or base addition salts thereof, the stereochemically
isomeric forms thereof, the tautomeric forms thereof and the N-oxide forms thereof,
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i soner. The conpounds of either fornmula (la) and (1b)

worenp7loetssynt hesi zed in the formof racem ¢ nmM RCUER®0€664656

enantioners which can be sepajated from one anot her
following art-known resolution procedures. The

racem c conpounds of either fornmula (1a) and 25 (IDb)

may be converted into the correspondi ng di astereoneric
$aling hoacE ghyup ﬁhﬁh i1sDeESteri/ﬂeﬁfbr amiditédadheluddd maliclaedtetified acid

Sai d di astere are,subs

By SHSRO TR b, CoPRESRET R b 5 AL mbgme benry or
@nysf‘dlleIﬁ)IiMmgrgrtamd the enantioners are |iberated
therefromby alkali. An alternative manner of

separating the enant| oneric forns of he conmpounds of
either fornula (Ia) (I'b) invol slqu|d

chr omat ogr aphy [ ng 30,chiral at(Donary phase.

Sai d pure stereacioepdca iSO orms may al so be

derived fromt corres ondi ng p re stereochemcally
isoneric forns of the appropriate 'starting materials,
provi ded that the reaction occurs stereospecifically.

Prefe bl speci fi ereoi s s .
oled o e st kBB RE R Rt RY s
rmtsﬂkyﬂs ph)ényﬂ) oelpazgl andR” iThOFk Hy€l baikiyl, phdnly] or benzyl.
advant ageously enpl oy enantionerically 35 pure
st arti ng materials. WO 2007/ 014885 PCT/ EP2006/ 064656 )
pphiads apgetsiing todhd mvemtiasf having ancymioe sthypanay ey dativatised with

(al Rlon@ ror B EIHéi%@de(%Qﬁ a@fo?mﬁﬁ@ﬁ‘}dettg fo&PﬂMénﬁl%h%@ €This base will
b) wherein e.qg.

nds, 0
i‘bfg‘%iﬂ ﬁﬁt ordgr ?H"érlP éﬂt‘qoﬁf untl%’et 0 group

(ket o- enoI tautonerisnm). 5 The N-oxide forns of the

BBy, G Ay eish B Hpnotied Ry ifcatip apaR BaVng from 1
tte 6 ichdnoy atdrnsrse@eteda&mmme&ryé, emh(ylppmmd ar butyheor asaychiabdterdted

M ifon T ARG, 9lo § SR s o808 SRl oo

nverte rrespon In

fcmlpbwyt»g)papnallyrﬁ@mnpteécyemyego f OF alkphig &nisalkyl Li-calkyl is a
tsfrhl‘gﬁﬂ & Yrarthbd Qaﬁﬁﬂatédrﬁyﬁroc'afb%n hadiedl $8vih® H®m Bad @ carbon atoms

tion react e rr
sufits e Sl oy HRIORN; éwm%%lfeﬁwﬁmeatﬁﬂ) i 4 g ke, A
@m&‘é@m s@gﬁ)u@rog m316@1kyir1s Utmlbﬂnwlﬁclpmpﬁesdea straight or branched
AL A0 3y TR, Ml Pl
mesttlapt], ‘;IhylomopEJsZ recthyyl-thydiandhtislikexi de, pot assi um

peroxi de; 15 appropriate organic peroxides may
@%prlse peroxy_ acids such as, for exanp

@htye anvbspepbiy] er rhenyl, Blor¢prefsrably @hmyt»teéah optionally
RebiEaned Hith ORe bPKR) SubsGiubnts Selbeted from halo, for example chloro; alkyl

for example methyl; or alkyloxy, for example methyloxy.

Preferably, Het is furanyl, pyridyl, pyridinyl, quinolinyl or benzofuranyl.
Preferably, halo is bromo, fluoro or chloro.
Preferably haloalkyl is trifluoromethyl.

Compounds of formula (Ia) are generally preferred.
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3-chl orobenzenecar boper oxoi c aci d, peroxoal kanoi c
acids, e.g. peroxoacetic acid, alkyl hydroperoxides,

we@2@7/0148Rut yl hydr o- per oxi de. Suitabl e sol vent BCHER2006/064656

for exanple, water, |ower algphols, e.g. ethanol and
the |i ke, hydrocarbons, e.g. toluene, ketones, 20 e.gqg.
2- but anone, hal ogenated hydrocarbons, e.qg.

di chl oronet hane, and m xtures of such solvents. The

i nvention also conprises derivative conpounds (usual l'y

PR tpa Bt e s (o BIRGR P EFS A5 orany
delggmutedlermf ag@mentivgd herejnbefate aha prderpola ndﬁ)odmmt dvhregein R’ is
BI' h ox { & Vgﬁéll&ﬁ l@‘ﬁ?haﬁﬁ allé/ AR br PRE More
enc ghe recept or than
Bur"ﬁo@q IEhfefql? Rargb 1“)HQ@graded Pr o- dr ugs

are partr cul arly useful V\/nen t he desired conmpound has

henm cal hysi cal erties that e it
TeRTPibh et UY S RioaTEIos 19 AGPTPORG AT IORRHS DRbgAT) or any
tsbisgrows themd f aompoticidd heieinbefoa by a prederhlyle @aibobiingent,iwherein p is
" Ly transported across 30 the nucosal
gg%??é?&ﬁgﬁlor it may have an undesirably short plasma
hal f-1ife. Further di scussi on on pro-drugs may be

fF%i" @&n?&m%ﬁ 8F FAmuld (1 &aég%l%?erﬁ;ly, the Efe%lft lﬁ%ntlolpféi@es ti) ascgmpound

[1ve Syst ens, and Drugs
2)§ orgpla (4{5)5)1@713 sulpga‘gum‘gh@@g p%mﬁ%thﬂed{hﬁ@mbefore as a preferable

Féh%ﬂmlt Ggheiéth Wmazkymy,q@ﬂpwnﬂ@ RETA i paﬁlctnar hik@loxy, aryl,

S0 P! APt O AR B

ammbmbabbmmmnﬂd or base addition salts thereof, the
stereochemcally isoneric forns thereof, the

tautoneric forms thereof and the N-oxide forns

tHee eempoundpop omuti(iipgpreferat Erhe oBAe8 ABBetion telatphip) agpmpound

%‘T‘ féaiuth @6PHRNYRUSHRohS tHeRdE bl fn'eﬁt@olﬁﬁ HRIAREGRE as a preferable
I ded |n such 0€St rrfrekfacr groups are groups of
ofl gRent vehergimB s a]%ﬁ]e?“g 15QX05 C1_6al kyl, phenyl,

benzyI or one of the fol | ow ng groups . CFOX~] b5

B ERbES fRR nSER SIS IS ot IS ) grffo\gr any
anbpreup thsreoOry mentic@ed dateintieforp heaptefernblo embpliment, wherein R’ is
SRR ARy B AT LN o B ARG 06t FAAKIEA (8 b furany 1.
@ryaéﬂy aéq@aelrrIYér@IIrYémm prefeyeldy Het-methyil snoskprefesably Aganyl-,
Potidylbas guinblidyl-methyl.

Preferably, the present invention relates to a compound of formula (Ia) or (Ib) or any
subgroup thereof as mentioned hereinbefore as a preferable embodiment, wherein q is
equal to 1 or 2. More preferably, q is equal to 1.

Preferably, the present invention relates to a compound of formula (Ia) or (Ib) or any
subgroup thereof as mentioned hereinbefore as a preferable embodiment, wherein Het
in the definition of substituent R* or R® is pyridinyl or benzofuranyl.

For compounds of Formula (Ia) or Formula (Ib) in which Z is a radical of formula (a),
preferably the present invention relates to a compound of formula (Ia) or (Ib) or any
subgroup thereof as mentioned hereinbefore as a preferable embodiment, wherein R*
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hydrolyze with first order kinetics in aqueous
solution. Preferably, alkyl is a straight or branched

wa2ad0anae8exl hydrocar bon radi cal having from 1l POI/BP2006/064656

carbon atons selected fromnejfuyl, ethyl, propyl or
butyl; or a cyclic saturated 15 hydrocarbon radi cal
having from3 to 6 carbon atons sel ected from

cycl opropyl or cyclohexyl, optionally substituted with

ey RS cadly 1ndéﬂenﬂeﬂthy #td hdrbet or dlkdyl Sable)prefembsy hydroginghiethyl or
of g Osg eS el urﬁéﬁd hydr ocar bon radi cal having from
f}{y RO RIDBA° such as for exanple nethyl,
et hyl , propyl 2-met hyl -ethyl, pentyl, hexyl and the
I I
I, AR ST UAIEER 9} oSyl 3 8 or o
ﬁylagr@waﬂrsmf a%wetanneﬁ&em@efqrm 3 preferable smbediman ygherein R

%H& R’ @&%eﬁﬁ[' M&lﬁ’hﬁogé@&tﬁﬂ to vitliéWthey RfeQa@MEhed form a radical
and the like. Prefera

ﬁ ]é]]lﬂﬂ plpﬁgihélopl?lgerépgg,l Iyowhém 4=t g)&lilprphohno 2,3-
dmydmahh(}ol-lswbﬂﬁazbhﬂmds v, 1]2, hﬁeetmhydwpyﬁdmst-latamm s

%%Llc % o%g%t& h;/]% Hﬁkacyg]]o%qtgf( 89?,?% & Etr% qrei%hé%ﬁ#ol 1125 optlonally

or exa
Pulmh@;tg(bmth OHle o Vg0 $u1ps‘at|uy11ts mereipdgierablyygrieciubst tuent selected from
1 1080701 & Preferably, halo is
o, ?%kj&’c’)r ’g@gcgl or mgr ef erably hal oal kyl is
trifluoronethyl. Conpounds of formula (la) are

g'?g @(gﬁi)(%lﬁld@ hedordihg b FMQu?:Q?Z)’ &M&ﬁl&(ﬁﬁhﬁ%ﬁk@ﬁl QoRdRal of
r era res.en I nven nrela
T, e Ry et gentiomssTalss 16 smBgR asyuta 1a) or

t(Fbg oe ety subgromptthereaiths mentionbkharembeforeoaspr mtferabid embodiment,
%Pe% ﬁmfsta sﬂ@v\g{t%ﬁr Br edssatLE }e(ﬁ’ hy%[)%(alrl{l&oﬂa:ﬁﬁéa l%[vm%_g?m 1to4
rvblibenatqms@ap@fembly mEFQ]YhO;lS ethal-o I\/bst preferabl y, Rl is
bronmo. Preferably, the present invention relates to a

onpound of fornula (la), or (Ib) or any grou
PrRIPRBY, e resent BHENoRaialen op 6rEpaY fﬁ?@?@a ) er (Tb) or any
@ﬁﬁ@dﬁpﬁhﬂfeo}f m?fﬁe&ﬂulfheﬂ h:efemlﬁﬁit&?s A plgefﬁa‘ﬂe ﬁfnbbdmiéiht Ratierein R® is
C un or a (la), prefera the .
FROBA LT £ft R ek i pinip by irRyRagp L. bach in oally substituted
avith enelny tea jsubstidreatsfindependantly celectedh éroe de boaleylas a
preferabl e errbodi nment, wherein R2 is al kyl oxy, aryl,

yl OXY or in part| cul ar al kyl ox aryl ,
Preferab y, the present invention relates to a compound of formula (Ia) or (Ib) or any

subgroup thereof as mentioned hereinbefore as a preferable embodiment, wherein R’ is

hydrogen or halo, for example chloro.

Preferably, the present invention relates to a compound of formula (Ia) or (Ib) or any
subgroup thereof as mentioned hereinbefore as a preferable embodiment, wherein R is
alkyl, more preferable C;¢alkyl, e.g. methyl.

Preferably, the present invention relates to a compound of formula (Ia) or (Ib) or any
subgroup thereof as mentioned hereinbefore as a preferable embodiment, wherein Z is a
radical of formula (a).
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aryloxy or pyrrolidino. Mre preferably, R2 is
al kyl oxy or aryl. Most preferably, R2 is 15 nethyl oxy

w@eoophersyd . For conpounds of forrmula (I1b), prePer/api096/064656

the present invention relatesj40 a conpound of

formula (1b) or any subgroup thereof as nentioned

herei nbefore as a preferable enbodi nent, wherein R9

is alkyl and R10 is oxo. 20 Preferably, the present
lmafemblyo therpeésheBvémion rél@tEp A domf)odxﬂrdflfbmlﬂdl ¢lh) o (Ib) or any

sub
P RS oS NS AR PeTR Bors A% o ATz Shadimant aperein Z s o
ahdigd] of foryrfudd (b)) , aryl, nono- or di-al kyl ami noal kyl
or Het-al kyI for exanpl e furanyl - pyr i dyI or
UI nol i nyI fy nore preferably Het me
|gyom AeyRoundssarp fhqsel gpmpeynds am%gm&yq Formula,(Ia), the
Eﬁﬁcé\hhdﬁll fab&pﬁbﬁsaﬁ:m of BAYE BAdioh S MeRsofl ﬂae Quaternary amines

]i?FénF‘Ey LT AN ﬁﬁytg?temsﬁgﬁqrﬁls thereof, the

Nvooide fiernts thesbef oz ithe prol-(h'ugsem{au&bf timwhichrp i2 0 dvu: R’ is alkyloxy,

BRALBLRRY e 1S 1P, by, 891, SRAERERLyhBfonlo, or et
@lka); qis equazl)to bror ansa alslﬂbgfragh pndepen ofly isshydeogenpalkyl;

: rﬂfyﬁ#ggﬁ(g lgiﬁylaH% %fkgf Ao - 3?919112/%515%11&19?1@! Br 5{%’1 qr R* and

|t|ono Bstituent R

fvmhathsf pitrogen piepm togkhyeh, ey agx atﬁshmoam(aiyrash%lrselected

E@ﬁﬂpﬁaof bllidlﬁﬁ ﬂkri‘dﬁﬁoCblerahﬁloambﬁﬂioﬁﬁb mﬂnérﬁdrphd;lmo( a)3- |
ef er.a r.es v n es oun
SieBsre s BEofey o) T2 Sty snrtvl et e
oz adyictitheptyh dt4e diabafyclobeptgl, ar D,Qé?f,ébteaﬂahﬁhelsb«pﬂnmimqt yl optionally
\é@l?s[tﬂtﬁd %I%\GQS ﬁgg&% gfbégtr%gn gfg retat %(f!%%ﬁbstg%‘é}lt as@fé:cted from
et argplkyl, h;bd;mg@ml orrmmsdrlml ds hiynyl ab t3t Br éf lsydzegen or
MBI RE is £ §tﬁic1§{t ?b biéncﬁé?lesaﬁﬁ'ﬁéc?ﬁ dro8M B Fa@tal Ea{v?ﬁgeﬁoﬁlq 18 4
ound o (Ib) or any 5 subgroup
H@%&W%W%ngd IHQF%l nbef ore as a preferable

enbodi ment, wherein R4 and R5 together with the
AR LR R o2 DS ondin o
i} opaulaz(lal),dhe pharplactiticelly deceptiablewmciohm|biastgddjd salts thereof, the

%‘ugﬁéﬁd' n@gﬁJe débf%he stﬁa&b@l@&gézigﬁi&né(ﬁc formF t}hereof tPe tautomeric

p oxacyc
foqnsﬁhgggf;gltq M—m_&@p)fy ereof or the pro-drugs thereof in wh1ch pisOor1;

R'3s Balb eRclafl) bebRd, 2 @iy N edpebially Wethy®PréfeRdly M the 6-position; R?
is alkyloxy especially methyloxy, or aryl especially phenyl; R? is aryl especially
phenyl, arylalkyl especially benzyl or Het-alkyl especially quinoline-5-ylmethyl; q is 1;
R* and R® each independently are alkyl especially methyl, ethyl or iso propyl or R* and

R’ together with the nitrogen atom to which they are attached form a 4-thiomorpholino,
piperidino or piperazino radical substituted with alkyl especially methyl, at the 4-
position, or with arylalkyl especially benzyl; R® is aryl especially phenyl optionally
substituted with a halo especially fluoro, preferably in the 2-position, or R®is
benzofuranyl; R” is hydrogen; and R®is a straight or branched saturated hydrocarbon
radical having from 1 to 4 carbon atoms, especially ethyl.

Another especially preferred group of compounds on account of their activity against
mycobacteria are those compounds according to Formula (Ia), the pharmaceutically
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10 substituted with one or two substituents, nore
preferably one substituent, selected from alkyl,

wa@eoaldsyd , aryl, pyridyl or pyrimdinyl. For POIMpP2NE&64656

according to Formula (la) or _fgrnula (1b) in which Z

is aradical of fornula (b), preferably the present

invention relates to a conpound of forrmula (la) or 15

(I'b) or any subgroup thereof as mentioned hereinbefore

aece%tdblee{]dﬂ albe eﬂﬂiﬁgﬂl @lgttherwmﬂeiqﬁatgﬁlah‘ﬁ aringt there@ifif the

Q ranched sat urated ro, radi

HepspeRErsiafly SRS s JKapdl BstapfBit fotys Mgl me P kice

Forarisctherlobf/or thhprqedmgﬁtitraoﬁm mihichrp isdl; Ztie s radicad of formula (a); R'
3.

9%5%%” gr ﬁ’i@t#&?:p%ﬁblgfl i khe6- B&%} (%né Q{; S}@Hﬁéthlyg%gs&g@{eﬁyp R’ is

hereln

®hewd optenally srbstisuted rethinsethylpy or bémzym isfloR" andaRppach are
) féthﬂrﬁfhsc@)['oﬂ%’ ror & rand R5 esyethel Qlithdh® RittogBRhtodh to which they

subst iR 2 s ihiorno BhCnaiicah & Prerdmey Rdicghsubsituteg it

tnlimhyi raeﬁﬁl’ﬂt-p()sl’tmrﬁrla(p]péreilﬂ(b exlidabsubstitnqaowitit bafzyT atrtheit-a
oiitioR RY ?ilen o@g%zoﬁéa%gb&d%% é?aeﬁ)g f as mentioned
me

grermbef o preteraple enbo , Wherein R7 is
hydrogen or halo, for exanple chloro. Preferably, the

Rt eéF@%Qﬂ‘}‘ P&ﬂerfeﬁl g%lgaaoft &nﬁ)oﬁf?&mp&‘éoﬁ{t of ﬁ{e‘fﬂ’e{cﬁvny against

any roup thereagf as mentione

ﬁ?@?té% a@ﬁbﬁhén gycabistaparatioss errRnde Atcording fok W (1a), the
gﬁaﬁﬁdémlltlcaﬂ? heceptableadcabbebasd adaitidey $alts Shegeo Mk liMihternary amines

ef (g{l ﬁ‘gl {?Fech?rﬁ{% Stesgt%elng oer?I{s' erS(Pre hﬁvautg%ﬂf B(H‘Bls thereof, the

t]\hende)forms tharedfi oy isdproedregsnthedeof, én edich pois 6fce rlali.l1 & bromo, or

TSR AE A TOb RO by

Ermodine- St yimpethyl; dris ﬂeRamﬁsR each agomptbyher Bfanddy rtgg%ther with the
hitPdgeR atdnh B wRich BBy, ard MRhEM RrinhEpipahziAs rzﬂﬁ‘&tl b@d%ﬁﬂlted with

here| nbe ore as a fy.eferabl e enhodi nment,

anethylptdhg 4-gpsition i)l ia pheny! optionally splstitued mtg ;ﬁu@fo in the 2-
PoSiFiontRisis aydrophinaad RS igakylds according to Fornul a

(la), the pharmaceutically acceptable acid or base
addition salts thereof, the quaternary am nes

tMiast prefferabliyefos aei\étyutgahistmm-myc@neria,dhé oompoundgs selécted from:

Chavhay @g%%%ﬁylf?%ﬁ%ﬂ R
piperzin-4-yl) WF?@%&’e aryl, aryloxy or Het; R3 is alkyl,
aryl al kyl, aryl, nono- or di-al kyl am noal kyl, or Het

N-[(6-bromo-2-methoxy-quinolin-3-yl)-phenyl-methyl]-N’, N'-dimethyl-N-pheny]-
ethane-1,2-diamine;

N-benzyl-N-[(6-bromo-2-phenyl-quinolin-3-yl)-phenyl-methyl]-N’, N'-dimethyl-ethane-
1,2-diamine;

2-{benzyl-[(6-methyl-2-phenyl-quinolin-3-yl)-phenyl-methyl]-amino} - 1-(4-methyl-
piperazin-1-yl)-ethanone;

2-{[(6-bromo-2-methoxy-quinolin-3-yl)-phenyl-methyl]-quinolin-5-ylmethyl-amino} -
1-(4-methyl-piperazin-1-yl)-ethanone;
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10 alkyl; g is equal to 1 or 2; R4 and R5 each
i ndependently i s hydrogen; alkyl; alkyl oxyal kyl ;

wa@eoaldsyd ; Het - al kyl; nono- or dial kyl am noal RgT/EP14e6/064656

or aryl; or R4 and RS togethgf. with the nitrogen atom

to which they are attached forma radical selected
frompyrrolidino, piperidino, piperazino, norpholino,

4-t hi onor phol i no, 2, 3- di hydroi soi ndol - 1-yl,
Qh{tﬁii@yli[gki-bro'ﬁa@ttﬂnelh(ﬁgySqlﬁndlﬁi-S-@rbytﬂbﬁﬂ)&hétﬂyl]1anﬁn@}za-{4l-methy1-
15 gx?c¥cloq§ 1, 4-di azacycl oheptyl, or

plegraginy &? MFDI soqui nolin-2-yl, optionally
substituted with one or two substituents, nore

ar ﬁ’%"ﬁ'@" ACH B%‘i‘é 2 k}ﬁéth"g%}’e ‘mmOEhek %"f gﬂ&{rﬁ? %ﬂlﬂﬂeﬁgﬂ N'N"-

dimetbyl-ethgner 52 jamigen or haI 0; R8 is a strai ght or
br anched sat ur at ed hydr ocar bon radical having from1
to 4 r.bon al_k
Bt SRR ot Bioay GO RGBT Bmirgd et acid ety
estenandéds according to Fornula (la), the
pharmaceutically acceptable acid or base addition
salts thereof, the quaternary am nes thereof, the
It theagdt mnethyl-2-fheoylequino linsd-yh-nhesylewéthyl] fagino} - 1-piperidin-1-
th QA& ¢ forms thereof, the N-oxideforrrsthereof
the pf o- drugs t hereof, i.n which is QO or 1; 25
.ag the Rhaggzgf@en% Iyyacesnighie acid onbasy |ad@§lee 31t thgre%fh@ﬂuatemary
REBARItR&EYT, tHa stdi*ébcﬁelﬁﬁ:%lly ﬁs]éfhen@ffomhﬁh@debﬁ( kiXtdutomeric forms

T A R

or Het-al kyl especially quinoline-5- ylnethyl qis 1;

Iﬁ?ﬁgﬁefgé?]ﬁaﬁ)? a&mgpaiggﬁpﬁlb’&g)%&%ﬂgl thé( l:o (ﬁlﬁiﬁ'lé%‘%né(cted from:
\zr{mnzyid(ﬁwmﬂw@arphsnﬂrqmlm 'UB'HHQ@X/I Iaﬁtéylzltanamﬁe t-(4-bevayl-

digerdzm-230)-a&hsdn80, 30 piperidino or piperazino
radi cal substltuted with alkyl especially nmethyl, at

the 4- position, or with aryl al kyl especially benzyl ;
RE[(6sbramy2- msmeﬁjr glinglip3eyly-bhergl-neail]-V-(2 sudihésiy-plicps)-N, N'-

cially fluoro, preferably in the
g{lnB%tg?]t%}g?Pe ]gﬁ%%émflg benzof uranyl; R7 is hydrogen;
and R8 is a straight or branched saturated hydrocarbon

sk W&E@X‘nﬁﬁhﬁﬁ%ﬁeﬂbﬁ’ﬂqw P PaPS Ry TRRFAYAN N dimothy1

@6‘%‘@ gds on account of their activity against
mycobacteria are those conpounds accordi ng to Fornul a

R G g Phen el ) PHERY dng Ry AL Y -dimethyl-cthane-

ddtdiatmime; sal t s thereof t he quaternary am nes thereof,
t he

2-{benzyl-[(6-methyl-2-phenyl-quinolin-3-yl)-phenyl-methyl]-amino} - 1-(4-methyl-
piperidin-1-yl)-ethanone;

2-{benzyl-[(6-methyl-2-phenyl-quinolin-3-yl)-phenyl-methyl]-amino}-N, N-diethyl-
acetamide;

2-{benzyl-[(6-bromo-2-phenyl-quinolin-3-yl)-phenyl-methyl]-amino} - N, N-dimethyl-
acetamide;
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stereochemcally isonmeric fornms thereof, the
tautoneric forns thereof, the N-oxide forns thereof

W@eoovhetspF o- drugs thereof, in which p is 1; Z PGI/BP2006/064656

radical of formula (a); Rl iggbrono, or nethyl,
preferably in the 6-position; R2 is nethyl oxy, or

phenyl; R3 is 5 phenyl optionally substituted with

nmet hyl oxy, or benzyl; g is 1; R4 and R5 each are
12e{[bsnzofighi 2 +yl@2-phemqaiivllin-30y1)-md iy Fbéryl-a@ dioh &Y-istptdpyl-N-
thewrﬂtro e(g,atomto which they are attached forma

Y (?ﬁ%tralgﬁ i no radical, a pi peri di no radical

substituted with nethyl at the 4-position or a

he 4-
okt PO SRR ES D DRORH RS T
11n‘f®YﬁﬂPaal|0t1%e'f\ndespeC| ally preferred group of
corrpounds on account of their actrvrty agai nst

32 e o o ) BT e DGy - sepropyl--

amﬂe;ﬂtaablhmwn;l d or base addi tion salts t hereof, the

%gttheer ac%ml&?l& aco%ﬁb?? %{nd %)P&% g ms&l%gﬁ Eﬁ’EE‘ tﬁgij {;115' Fheeoc%oaternary

I SOne I‘ orns ere ri orns ]
tanene;sahemetafx theesterenchemicaly ésomesic foites thereof thefgutomerie dérms

itﬁbr?\i}‘r g ]\poﬂuae ?% s tHeredtor tfe ﬁ'oqm?%s fEreofTeL NY!

prefe e 6-position s met hyl oxy, or
phenyl ; RB |s phenyl, benzyl or quinoline-5-ylnethyl;

(P]i'aﬁml\'colgéx and R5 each are methyl or R4 and R5

together wth the nitrogen atomto which they are
attached form a piperazino radical substituted with

Mt leginpoartdstabeordingde el iovigntigh hage pinprisinglp ptermshaminyto be suitable

b’@ﬁ& 'n"éé'thfe l%gte?laf Jh%’% ﬁ% 1nk}gdj§1g%séerc?a%gq1q§éoi)?&5hal %Ysehs%s

@gttrcu arly tb@sardrﬁgaseﬁ Gausay) OB m&mefmlemypmcmﬂpu@hw@s Mscobacterium
?@B&&Il@ﬁs 1ﬁé7lﬁﬂl1ng fhe 16RRNENA drug. ré§st§.‘iﬁtf91\fﬁ e dIPE W | ol MO avium
lin-3 - met _hy m ? met hyl -

% ﬁqrﬁzuin 9’&1 pg@@qtdme@gon ggls so[re éo gmgpouglds of Formula (Ia)
o FoHONN (IBY b defircd -heﬁ:mall)b% 1&3@@!’1&1@&6&?1&&1}1] accpitable acid or base
[adiligiog F%}%herfop Er,,? nﬁw & hﬁlgl%}eis Ehe}e(zolf? ﬁs ?sFei‘eo'élﬁgnelf?:aZﬂ}f)ll fsbmeric
fopinesthéreof thethiitomsyric lfbrmmhd:rbqﬂ, thetVraride {@Msith@edi zndi the pro-
?5“&15 th?reof gor Tt ﬁs mfdlchenyl qui nol i n-3-yl) - phenyl - et h
yl]-am no} -1- (4 met hyl - pi perazi n-1-yl)-et hanone; 35
Further, the present invention also relates to the use of a compound of Formula (Ia) or

ﬁgﬁg%?%nér nsz]lrpr%g ; 1}? g(':cepta le ac}d (g'hb 3/ adrﬂt?on lellt]s th%reol} the
Qubtérnaey miinepiheesod zhastérepthentitdiBnieor@cric forms thereof, the tautomeric
forms thereof, the N-oxide forms thereof and the pro-drugs 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 disease including a mycobacterial
disease.

Accordingly, in another aspect, the invention provides a method of treating a patient
suffering from, or at risk of, a bacterial disease, including a mycobacterial disease,
which comprises administering to the patient a therapeutically effective amount of a
compound or pharmaceutical composition according to the invention.
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WD 2007/ 014885 PCT/ EP2006/ 064656 -17 2-
{benzyl - [ (6- br onop- 2- net hoxy- qui nol i n-3-yl)-phenyl -neth

wQ@ kjoransed} - 1- (4-net hyl - pi perazi n-1-yl) - et haPONEP2006/064656

N-benzyl -N- [ (6-brono-2-nethpxy-quino lin-3
-yl)-(2-fluoro-phenyl)-nethyl] -N, N- 5

di net hyl - et hane- 1, 2- di am ne;

{benzyl - [ (6- br ono- 2- met hoxy- qui nol i n- 3-yl ) - phenyl - net h
)Ih hd(ﬁt‘iinlﬂﬁ) their aetﬁhiycagaﬁlisdmﬁéd‘lmbteri@,&he compdithdd According to the

EasPIOE theratdoracliVh hinst afief Backorf I Senehi ditlehiaiibeens Tray be

chasifred estithea gtayn-pemiew arigramaegatierpattagensa diitibiotie compounds

§ftrf'ljceh$ ag:g gﬂz ngég nst lbt)ﬁl e rosgﬂ/? %H@%ﬁkf@ ‘f)ﬁtﬁ%enstaﬂegenerally
regardadeasihaving ﬁrbéoadt mew of Méﬂtm de gempeynds of therpresent

Qﬁveh’fi@n Qfe%g’di&kﬂﬁastﬁﬁ{/@%amsl @raﬂfh?bsﬂﬁ’%@ﬁﬂl’&@ré&n—n@gétwe bacterial

i vity against nﬁ/cobact erira, the co [
‘f gensy Ig BWu aé e present compounds are active agalnst at least one gram-

{pbanw badtérémmiréfgtably gaémsy sevatal gram-pesitivd l)acrﬂnﬁnmbrerméferably
Al i@ 8 bncid el REARK vacRI-RENGRE Bind sothdretHIANRR v Rhceria,

(2 met hoxy- phenyl ) - N N - d| met hyl - et hane 1, 2-di am ne;

y’%@ﬁtyéomﬂouﬁ% H’%% 'B)fétegcﬂaﬁ%?l’)hct dﬁﬂv@y

henyl - net am no J -
acetam de; 25 N-benzyl - [ (6- brom) 2 phenyl qui no

|Examp&s of blam-posnyd aﬂ'ﬂegrﬁlml-ﬂegaﬂi‘l(e dNroté s AhakrobRs HiRfdeha, include
m ne;
#Ef’é’ﬂi‘é’tﬂco‘fcf Gﬂ)FTE’fWIe 3 ey EntsrRcesst: fer sxample b et iset n

)Slh]eptmnmm}for &xafnplar€tgmelimodide [S. perard| 8i-pogéns: Badili foreexample
%’alcglﬁﬁ E@(t 11s Llsfeglan?'i‘ Qﬂmée %l%}ﬁ mﬂtj&cf?}%(éﬁh%} ﬁa ?%hﬂua for
:gsargpleH mﬂuenza Moraxella for exampleM catarrhalzs Pseudomonas for

{ekﬁﬁﬁné 'PSL&&ﬁDanEfBer%?ﬁJalﬁ&‘%d %tdbﬁk?ichia for )ékAmOﬂ;lQ%ﬂ%br met hy
-yl ngbfg;pg@@gg@mfaor exarhplg%?ap%nlococmVglterococm d8 gtreptococm 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 Staphylococcus
aureus, including resistant Staphylococcus aureus such as for example methicillin

resistant Staphylococcus aureus (MRSA), and Streptococcus pneumoniae.

In particular, the compounds of the present invention are active on those bacteria of
which the viability depends on proper functioning of F1FO ATP synthase. Without
being bound to any theory, it is taught that the activity of the present compounds lies in
inhibition of the FIFO ATP synthase, in particular the inhibition of the FO complex of
the F1FO ATP synthase, more in particular the inhibition of subunit ¢ of the FO
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-18 2- {
[ benzof uran-2-yl - (2- phenyl - qui nol i n-3-yl)-nethyl]-benz

W@ booawiased - N-i sopropyl-N- net hyl -acet am de; 2PCT/EP2006/064656

{benzyl - [ (6- net hyl - 2- phenyl - gg_nol i n- 3-yl ) - phenyl - met h

yl]-am no} -1- 5 thionorpholin-4-yl-ethanone; and 2-

{benzyl - [ (6-nethyl-2-phenyl-quino lin-3

-yl )-phenyl -nethyl] -amno } -N-isopropyl -

rasetngwx-omhﬁ lamodﬁTP ayethaseclepding eakitlitgl cfahd Yackeiact depletion of
i d.0 addi tj,on sal.ts thereof, the quaternary

?%%ﬂ%“#é?ﬁﬁ&?f%%f’ﬂhfﬁSCtS’i‘%r eochem caI ly isoneric forns

thereof, the tautonmeric fornms thereof, the N oxide

THIial ARICAGH

Eé%{%ﬁa i gefﬁ%g s Slcg Efgdgﬁ{ %élfeﬂ%%r thé‘ﬁf E@Iet ﬁ?ﬁgaﬁx@qgéle&y for

suappleseantrlnasequs sgﬁwnfeetlcms, %’Gﬁlﬁla]tﬁaé infegjons,Hafections of the

tnkigale ¥R sudl asRRGleRtitis mcdias ﬁﬁ@&ﬁmb Bf?’:}ié‘ikaﬁﬂal RFRS&! 8yd Mifections,

obacter.i al di sease rt.icu hose d| edses
afecins ) ﬂ&aqrﬂ&a@w,éuﬁw%%%&@ﬁ &1t Joghtn, gis End FA06%%, upper
Myspiratacy tradt umﬁectﬁmis,e]bwf aspisatOyrtedcti thfevgiohd) gehmmrmhr}amfbcnons,

é’rﬁ)lﬁt@& n% Ct108£ &5%%0%%\/")8% ?’%:ﬁlg?% ia%pticpélno re J%nd?gﬁat
cﬁngmmc@ﬂmanmu(rb a)feg@ng,rbaptgriﬁiﬁtldoqardi;lsdglms antibacterial

g)%ﬂh9ﬁ§1srkﬁ*sﬁfg%§bgﬂt antmeteﬁa A Bp A § &@ﬁsg@a gaﬁents,

base lon salts er nar
SRFhaspatigats &lemgn%ang%réahé@eﬂmpaam qrgarsts?mp agt patigatyg
thereof the tautoneric forms thereof, the N-OXIde

for ns ther f and.the pra- drugs hereof

Bheviraised Bere iBeinis or trnayfea iy e ForBRtuingh Sy 5 a Bhofrial
nefeeticasit tsanédmethasﬁle@bmommdm:anl trdateh ikfection withloag oomore
'ﬁ%t@ﬁél% (#R), the pharmaceutically acceptable acid or
bas H tiron salts thereof, the quaternary am nes

t hereof, the stereochem cal I y isomeric forns thereof,

tWEeHe@éFd%@E hér‘émb@f?ﬁ‘é"’ér Ker&ha@dr, thhﬂﬁe Bh&é’ﬂéj %fggidgﬁls other than a

he a e pro-dr er eof

M Fﬂ%d%%% lseawgghaﬂ r@c“ﬁﬁélrléf?ﬂl%lsd)é]%eé ﬁﬁm infection

hﬂﬂﬁcbxfea:frtnﬁfrefl\@ycobmeﬁmnuf acture 30 of a nedicanment for

the treatnment of a bacterial disease including a

nycobacterial disease. Accordingly, in another

ddpaertentiomelso malates fooncqmmsithesompnising aghafmaceriatallygeeeptable
I

et . of W b GaEhE M ipcllcAih URlve Andif bEL Efiopound

@wqydmgé%ﬂ@dmmﬁgn eﬂlﬁ 60mpounde agserdiag o the invention may be

ORRAREH int& Fhriohs PhhRSdckiifcaP FOIHR orddnBinis G MTHPLIF0RE. As

har maceut i cal ositian acgording ta the invention
F:1)1pprog1!%ate comp051t10nsngere mayobe c?tetcl [1 com osfgons usualli]y employed for

systemically administering drugs. To prepare the pharmaceutical compositions of this
invention, an effective amount of the particular compound, optionally in addition salt
form, as the active ingredient is combined in intimate admixture with a
pharmaceutically acceptable carrier, which carrier may take a wide variety of forms
depending on the form of preparation desired for administration. These pharmaceutical
compositions are desirable in unitary dosage form suitable, in particular, for
administration orally or by parenteral injection. For example, in preparing the
compositions in oral dosage form, any of the usual pharmaceutical media may be
employed such as, for example, water, glycols, oils, alcohols and the like in the case of
oral liquid preparations such as suspensions, syrups, elixirs, emulsions and solutions; or
solid carriers such as starches, sugars, kaolin, diluents, lubricants, binders,
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WO 2007/ 014885 PCT/ EP2006/ 064656 -19 In addition to
their activity agai nst mycobacteria, the conpounds

wa@ewendisey to the invention are al so active aP@Ei/RB1006/064656

ot her bacteria. In general, bagterial pathogens may be
classified as either grampositive or gramnegative
pat hogens. Antibiotic conpounds wth activity agai nst
bot h gram positive and gram negative pathogens are
devivetegrbtivg %m&mﬂdl@eﬂlilgesinh?e/édsg ofipbwaas, s chpsules @hd tablets.
tivit The conpoun 0 resent . inventiagn ar
FEbheg ol el o PR a . BT AP’ M) e oS
@dwantageges orabddsage et firms prawhisheas. solid phamaceuticat cartibrs are
n o «
SpERly TR For ficthiBal Lofip@iRting the Bkl A Ry comprise
§leailg Welsr. @f leastdn daree part, thaneh ofhesingredienys, fageyample, dnaid

QbluBDi g 184268 Re™Sd. vmjd@%lees’oh@ioaa,%péxaﬁﬁﬂe,%aywdﬁe ared in
S ave

r.a egat’j ve bacteri.a. 0. The] resent. compoun
BilReL{ne Erier CoyDses seliieselikionElubase solugion pxh e aline and
glueosgsedutidny dnjecidblgrsaspensigad muyp aBe bo b'repamﬂdxll ahéehrcakd C

AW:-Pr C ) . e_S.
SR Bl PRI GO O AT rovea. i
Schededseosadid, fofm prepreatiphewBich preintandedits, bel:onnertesky shortly before
leg’ggﬁaﬁid@?ﬁ{,b}e?araﬁ?ﬁs_ exanple Bacillus subtilis;
or e e

Listerria, anp Li steri a nobnocyt ogenes;
Haenmophi lus, for exanple H influenza; Mraxella, for

g)@@%ﬂiﬁ‘g bh tieahedd (_haidhﬁilist?aﬁm%ﬂmh aﬁnahc_E@tﬁcafl edrﬂpwtﬁml will
S nas aer.ugi : scherichi a r._exa
preiegly comprisy ot 005 16 99 TnBRERt i Befiralty from 0.1 %0 70 % by
Steagih pif decictive ingrddémo,cmdgirorarido 99195 byovaightamere #eferably
0
i 301 309 Yoo dFE 00 DR RAGHEEIY ockipbIE KL TR BorBhroecs
damgdiasdd; an tthe tatel compebitiane from for exanpl e a hospit al
envi ronnent once established. Exanples of such
rains are nethicillin resjstant Staphyl ococcus ., )
@ngchmg‘f COTRRASHIAR TPAY lditian yaﬂleta@o‘glga}l%@fﬁer ingredients
kagwh ity theSiri foT\Ex@RPRCA hfbiviaﬁgﬁtal?insiﬁig agdnlt,i buffefifig hgdnnt
Str ococcu neunoni ae. .an tiple resistant .
S B BCERHS BRI R% ALl shti o Ul layqpring or
icnloganiti on al so show activity agai nst resistant
bacterial strains. The conpounds of the present
invention are especially active against Staphyl ococcus
3uis genesiadly afyantaggpugytorfesnaletgithe sorgmaptiopestrhamasautical
ofPoffiodsdh uh AGKIE foMh FirGhsd dfhdnliSiStrfioAnd uniformity of dosage.
a{m%l ocpccus aureus g_l\éRSA%, and St({. e?t 0COCCUS .
ageform as used herein refers t6 physically discrete units suitable as unitary
dosages, each unit containing a predetermined quantity of active ingredient calculated
to produce the desired therapeutic effect in association with the required
pharmaceutical carrier. Examples of such unit dosage forms are tablets (including
scored or coated tablets), capsules, pills, powder packets, wafers, suppositories,
injectable solutions or suspensions and the like, and segregated multiples thereof.
The daily dosage of the compound according to the invention will, of course, vary with
the compound employed, the mode of administration, the treatment desired and the
mycobacterial disease indicated. However, in general, satisfactory results will be
obtained when the compound according to the invention is administered at a daily

dosage not exceeding 1 gram, e.g. in the range from 10 to 50 mg/kg body weight.
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In particular, the conmpounds of the present invention
are active on those bacteria of which the viability

walependssdn proper functioning of FI FO ATP synp¢EER2006/064656

W thout 35 being bound to any,jheory, it is taught

that the activity of the present conpounds lies in

i nhibition of the FLFO ATP synthase, in particular the

i nhibition of the FO conplex of the F1FO ATP

i}inéﬂwﬂas €act gm V\(&)lelzdggip/agﬁdsgdg f&fmtil?] da) gﬂaié&gtéﬂa)ﬂbpére aclwetghinst
F 7/ 014885 EP

AT TS ot PRALEARDRATE) BF CtBAGH R elter pppacterial

agenthin drdert tereffactimelydeqphist bacterd] infecteonsel | ul ar ATP

| evel s of the bacteria. Bacterial infections which may

be treated by the present conpounds include, for 5

dharabore, the prisens|inyration also sglatenin a eemakinatinneof (@) egmpgund

Qadorink @6 tHeQRvontibAf HALb PO @*fmdrd SthefhflilaBtcsial agefitdCh as

acute otitis nedia, infections of the cranial sinuses,

eye infections, infections of the oral cavity, such

dhe ipnésemtihvmﬁioﬁ falsbhelatee &i & corgbinatiandl (7)€ caapoundecording to the

.fn%?'feﬁh S‘taﬁdB(b)t Jn%c% nidid Gkt %ﬁ%@deﬁé{ﬂﬁgﬁt‘iﬁ%} L& R YmbLidkE.

in i’ons,>‘geni t our I nar ectl ons,

gastr0|ntest|nal |nfect|ons gynaecol ogi ca

iT@lE E)?ésbﬁ’trlﬁ entioR alsb §ohfs tcpf?i? %s@&da ¢ Ighatitgl dr hﬁﬁﬁdc@ﬁﬁoal

|n structure | nfect 1 ons,
éﬁ@@@%‘fl%n #5 defingd abave fopthedreatnagnt gf abﬁt@gﬂmfa%@ of

surgery, and anti bacteri al prophyIaX|s |n

KRRt REl: REPaByon SPargan s PPameaP el ARICBRDE cortctand

Ak ectexrcangradient, hﬂaapebﬂéaﬂys:%ctﬁmamomﬂfof é)a dohmoumh gccording to
SATRRLRER ) 5ieh ARG bkl A 1 L o

oreserfrinygption. bacteri al strai ns. Whenever used

her ei nbefore or hereinafter, that the bacteri al

infection |s other than a Nycobacterjal [ nfectjon

iLhe yeight ratipsef (phihe sgmpgyndaceprding fojthg,mventipniaand d’h@ﬁ otfer
lafifigtdrian age%f[s)/whéh £ién & a CoMiindtinabacbeddtéeminditby the person

B et SPid BiR R8T e O oh A Y sty Pation
|dn]gem=]d e the patittiarcappotnd addoydird fosthe inventerantt the bther
GRITBRY 4’11&1 a?e%f(t%?&eﬁ Ght E%Iftlgﬁlaf Eﬁh%gc ng(%n}got?%ﬁeﬁfg?ggg Ry of the

accor di e | nve
vandigon b@n& irrefedthe aga, mtghﬁgeﬂéﬁr dﬂﬁtnnmesqfradtrmaﬁratlon and

ﬁéi@l%ﬂﬁrswé’lsconéi@ﬁh ®fF Eﬂe%a?n&ﬂk{fﬁﬁﬁéﬁtl 188 $ndda &F 8dmBNstREon as well

C|tdaII Si. t S .usu 1oed 0
%5 bl medicR oL R SR GALTRAY o5 BB 20 d¢ BEL saPwn g those skilled in
p]itazirtraEtﬁrtHenﬁaﬂe 1t Gy padant than theadffettivesdailyrunsotint may batowered or

% gas&i ye%?%ﬁ%é éﬁ{ regaoensg f Ehiecu%la ] sﬁ%@&oa%%r depending on the

XTona
evaluatlon of the physician prescribing the compounds of the instant invention.

The compounds according to the invention and the one or more other antibacterial
agents may be combined in a single preparation or they may be formulated in separate
preparations so that they can be administered simultaneously, separately or
sequentially. Thus, the present invention also relates to a product containing (a) a
compound according to the invention, and (b) one or more other antibacterial agents, as
a combined preparation for simultaneous, separate or sequential use in the treatment of
a bacterial infection.
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form as the active ingredient is conbined in intimte
adm xture with a 30 pharmaceutically acceptable

wa@2007i0e18gs whi ch carrier nmay take a w de vari et pCDEP2006/064656

fornms depending on the formef preparation desired
for adm nistration. These pharnmaceutical conpositions
are desirable in unitary dosage formsuitable, in
particular, for admnistration orally or by
parenteral injection. For exanple, in preparing the

s et i iehls vI0F B8y 58 “EhpRRY afindhe foriBoths of formula
élaa epFermula(lb) areghtibastteial egdnss krmiwanoih dhesartinthe dtber anitibacterial
laBerdtd) @orﬁgﬁs% aﬁilblo‘ﬁ[:@!)f 1th> ?Lih&aﬁrg‘?% %{c}é %gﬁatﬁ%‘fg tﬁéﬂhns

3 spensi Y XITSs ut1 ons;
§emisypibptdc pefyiel lwﬁsnaélyéweabalgmmhé@nn%tng cepbalgisperins,

Cﬂ_)r $ns, | l8Rad ,clﬁhﬁﬂﬁ:ra‘éldsvﬁn%ﬁﬁwa%aﬂ)%ﬁéns nocardicins,
006/0646 i sinte ratlnﬂgﬁg’ﬁ ts an

P
mqae Fﬁa’i“ﬂéet&aé’é’ fedracyglines, an 1RfS> %\‘HH’Og{;’COSIdeS
tnatleedides suBeesaN—smcIa:bsﬂd&se Cr-m&imeldbsq cabotyulis tnualebsides, blasticidin

‘g??r}a‘é} Tidadcf 205 fng tnbicrod i eﬂltaﬁlloﬂﬁes”?lﬂ? ngo%}‘ead”ﬁx?gg%%%hdes

osage unit case
dhamembered rigmacelides psaamysinsppepitidessugh espleopydins Fgramicidins,

@%Wsaba&ﬁ'm zeatr%\eg?ﬁ% péﬂi‘ﬁe ‘éﬁﬁl‘ilbﬁés Mntinike Hﬁ{dd linkages,

rise’ 5 sterif east | n large par
PREIRTAY 1S BPhOTEY @R C@megmym @sagmsme enqusagidigs, mlkamycm

Sl@b(babilhd)sttatln Bfeuddiﬁydnn G‘vhdiﬁﬁﬂn dlfylﬁ@hyahecy@whéhma@,cya@senne
e C

AR San bR e AR el kG B RE oG miomycins;

Ifumhgﬂm ofonssding) pyaolditrin fosfoseycag fusidioacidj nj ect abl e

;’Pﬁg(rﬁ?gﬁﬁl Pﬁé%?%ﬁ%g? ?Péei{lﬁéﬁ ﬁ% %ﬁ%ﬁ%cgggﬁf 2 and the

Ilke may be enpl oyed. Al so 10 included are solid form

@?g‘?tﬁf: ﬁﬁﬂl‘tﬁ@ﬁcsv\*?hleﬁ" 1Y Be lcHBRIA WilHOthB Bre3@it e8fpBhnds of formula

E?%ﬁ%&{’i pg %@@h%ﬂel "aegwl%ﬁé@{lf;rt regg@g}ebpoggme benzathine),
@h&m&gﬁ&gtyﬂmicém%r(pgmssimﬁﬁ phéﬂekhlcﬂlﬁﬁ[fc?iﬁﬁhlx pﬁ@ﬁil‘ling e
m 0. .0 % wel t, r t ef.er JfromoO. 1.
b ER i Sogii, B! G, iRy oG bRendlite” Bgpettin
fdnsnorhuin tneetBigil b sodiloy, awacilin sodimwmeclprasilbn sddiymf dloluxaﬁlhn
R adie] 11? fcﬂf{ﬁ %ez"l‘ocﬁﬁﬁr g@gﬁgﬁ%ﬁ%déﬁn (ﬁﬁ&ﬁm Eiclacillin,

carrier, ercen ages

dgetagiling su.lhactam SO HEy W&aé@ut:ﬂl@hgydémbé@tdes @cﬁmm‘ylhn
%9&%&111@&@1& |Iﬂvrﬁ&ﬁllﬁlaﬁ Uéyhhlék'ﬁl eémabr Ic&s}faﬁ%uﬁ;iﬁ Sefadfbxil,

oG kot cbap SRl a0 oS, geafgeetie sodium,
agﬁnlodm/soﬂnmlcbphaﬂ@ghh@tcefagqm oéfop&rdn@Gbainin, cefamandole,

Q/reﬁﬁﬁfnvﬁ);d&gc%iorﬁe Yo hlﬂ%o&um gé)ﬂl Sank: sodium, cefotaxime sodium,

cefmenoxime hydrochloride, cefuroxime, cefiriaxone sodium, ceftazidime, cefoxitin,

€)

cefmetazole, cefotetan, latamoxef, clavulanic acid, imipenem, aztreonam, tetracycline,
chlortetracycline hydrochloride, demethylchlortetracycline, oxytetracycline,
methacycline, doxycycline, rolitetracycline, minocycline, daunorubicin hydrochloride,
doxorubicin, aclarubicin, kanamycin sulfate, bekanamycin, tobramycin, gentamycin
sulfate, dibekacin, amikacin, micronomicin, ribostamycin, neomycin sulfate,
paromomycin sulfate, streptomycin sulfate, dihydrostreptomycin, destomycin A,
hygromycin B, apramycin, sisomicin, netilmicin sulfate, spectinomycin hydrochloride,
astromicin sulfate, validamycin, kasugamycin, polyoxin, blasticidin S, erythromycin,
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It is especially advantageous to fornul ate the
af orenenti oned pharnaceutical 25 conpositions in unit

walowagetssdr m f or ease of admi nistrati on and unPEDEP10D§064656

of dosage. Unit dosage formag used herein refers to
physically discrete units suitable as unitary

dosages, each unit containing a predeterm ned quantity

of active ingredient calculated to produce the
@e;&hxfoﬁﬂ/ctd‘@tcﬂae Ldlfeamdeﬁlszemtphbgpham aadedflbleanduntyrin, kétasamycin,

oty PRERAR BGuF vt Rl e R Healnelt it
cpeplomycmasblfetesgnanw@mm eelynpmin B bamitvatir, cplistinetubfate,

gg&%ﬁ%ﬁtﬁg an g I ke ﬁg éegr egat éé'h%uﬂﬁmﬂ%ﬁm capreomycin
sHdteofiomyeis, @aiqryycevb FABROTRYCIR, RSt TRQIRYSAR R NeQeaARASHing bestatin,
fpeﬁstatm/ %Hnbﬁ)sﬂn Vlhdalomd)fsalﬁfb‘ﬂ{y%ﬁl aﬂ?hb{teﬁbﬁlm biatig, IARAWEh,

e mode .of adni ni s i on rea mant
&maHfH Cifp GBIV EDy $1} Yg’é‘aglgl tate
Ii-lgdmh]bnde rflayeplesspholipod tayslosarinel yecilesiul gmsemﬁil'hnbe 35

[ofe) n
SRl SRR PGB MR AT AL ey,
dusadic agidgbicozamyiein, mamgl;n,fm@nnmo to 50 ny/ kg body
wei ght. WD 2007/ 014885 PCT/ EP2006/ 064656 -22 G ven
the fact that the corrpounds of formula (la) or Faqrmula

Qthsr Myeobaeteriglaggpisvihich may be eembined withhg epapoupdgof formula
PI§9£(Ib) &0 Wﬁﬁ)ldﬁfﬁn@&lﬁ eabthpth) WsbhiaAl\Bfrazinamide; amikacin;

t.i bacteri al. der to effectivel

Siisnaas: o Aot e amDy L epioyein; Gaigratndafien e seid
|cycflemr1nenc@kesmyc_ﬁi &bemmyain;dhipacdtazoat; RX824; (a) a

or
SRR nuBEEEBI0RE a0 for Bl ibcaltl ibiShoRlYY
ap@ﬂoxmnam@rqlblea swrﬂmfﬂmxamplwlal(l@;oraymmﬂnfanmme amoxycillin
GRS UMhid £cidl; hr?fanity&\&ﬁ‘*rﬁfaﬁ’ﬁhn sbehfide.ONe or nore ot her
anti bacterial "agen for use as a nedicine. 10 The
present invention also relates to the use of a
conbi nati on or phar nGEBIRAIAPREPARRUREION on as defi ned
above for the treatnment of a bacterial infection. A
phar maceuti cal conposition conprising a
e cormpeundseatdrdingde dptinidntion zan generallyche prdgaratkbyas suogession
[ r tih i ve anmount of (a)
é’@g‘%ﬁggg%’fa‘@%%?%ﬂﬁ’g%o %%Aelz(ylll n\}Iegsgblhon and (b) one or
nore other antibacterial agents, is also conprised by

tdlﬁnpoﬂﬁ&ssﬁﬂbnhﬁlu €nY irPWhich [7eis Wehdbdl of ?&hﬂﬂa{) a) irPwhich& i 1s -CH;-,
ngﬁligacfcorlﬂ?lgtolthe i nventi on 1gamd the oth

Sepr dyitarmulp (L Lbglowym repayedbyteacti Tpaund 9

fenymute (Mewih sicompoind differnpda $IF) according to reaction Scheme 1 below:

Scheme 1
1 7 RS R* 1 7 o6 R*
R), R’ R j R), R’ R |
SN CH), | \ CH),
| VoeENT Thomops T | ] N oHy S
“"N R? R3 “ N R2R3
(1) (1T (1al)

(in which Y is a leaving group such as bromo, chloro, hydroxyl, p-toluenesulphonyloxy
or methanesulphonyloxy). When Y is bromo, the reaction is generally effected in the
presence of a base such as potassium carbonate, sodium carbonate, Et;N and in a
suitable solvent such as acetonitrile, dimethylformamide, N-methylpyrrolidone or



10

15

20

skilled in the art. Said ratio and the exact dosage
and frequency of adm nistration depends on the
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other antibacterial agent(s)p4ised, the particular
condition being treated, the severity of the

condition being treated, the age, weight, gender,

diet, time of admi nistration and 25 general physical

Qlig‘lﬁhé iWheanY' it hedpay tHeawadion ﬂﬁgéleﬂatl],y dffeetettnl the@iresence of P(Ph);

nistrat ther ation .th .
A ot pTARY of §1er? ofRRRRYBS (READ) ina
skltabﬂ@s:blwnt sudhensdetrahydrofgaer nor e, is evident that
the effective daily anmobunt may be Iomered or

|ncreased depend| on the response of the treated
sefdoapul aé&agﬁuwhlg h dnis apadicad \of fferanul ?bfb)dﬁplteﬁ@ted by

ﬂ&i‘rﬁil& (Iazr) Hvl&ﬁ %a;bwﬂef)asd 59 FReting s c@xfn S df1TSEnRiA (IT) with a
|nvenwg8§, l:ay. un%s accorglegrgﬁ t.he invention
SAYPP rf@ma'f a )eac‘c‘) e 19 feacHaR peh belg®hts may be
conbined in a single preparation,or they may be
formul ated in separate pré%é?%%’gons so that they can
Mé%adﬁwnketered si mul t aneousl y, sepamalehg R
seo entially. he present inven o ates
product +c£$:ﬁm qugcd’Q)RSa 35 corrpbu d_ ﬁd}?ngct)o R®
the i AVeRtion, akd (b) one or noré oth rl‘hnﬁl acteri al
agents, as a conbined preparation for sinultaneous,
separ dDe or sequenti dVuse in the treatnent of
IThe trédctiah magfheeifeoted uddr 206461458 8itiBRs foth3dQfes it F6r the
-23 The her anti bacterial agents which nay be
EﬁﬁﬁPhgﬂ ﬂ%’%onpounds of fornula (la) or

Fornula (Ib) are antibacterial agents known in the

ant |°gg‘§§uﬁsrb?¥f l%ﬂltlé %I%f)lt ('); 5 B corP @R ﬁt&ﬁ@ﬁfeﬁﬁ e confpounds of

ICS O tam group_ suc
exmuda (V) which mayeheisshyeanentlycrepied with picamponng ef fgrmula (VI) and

%Smeﬁ 6 rcbﬂt?ourﬁﬁ of %’rﬁidl‘@(lhﬁn%ﬁﬁﬂ@k Q§ﬁt@[c'ap§f formula (a) in which

h ci ns ace vul ani c en
SEPsEbrishEserbay o op raa2) PeRo 2% denvubed BabapE N Hee 3
deloydr ot et racycl i nes, anthracyclines; am nogl ycosi des;
nucl eosi des such as N-nucl eosi des, C-nucl eosi des,
car bocyclic nucl eosi des, l8chahédidin S; macrolides
sugh as_12-menbered ring nmacrolides, 14-nenbered ring

#oIRB , 10 16-menbered ring Yger okl d¥s;

an @M&e@ such as bleo gr(ﬁﬁn)q;c%,@s
pol Xt R?baC|tracﬁns | arge ri < ]pde
anti biotics containing | actone |inkages, \%)

actinonyci ns, ggrphonyci n, capreonycin, distanycin,
endur aci di ns, m kanycin, neocarzinost t|m4

st endonyci n, viomycin, Vvirginianmycin;gy mglohex|n1de
cycl oseri ne;

®Y, R’ R R
-(CHp)q N
DY ~CO™ s
Z SN R2R
(Ia3)

In stage (a) the compound of formula (Ia2) may be hydrolysed for example by
treatment with aqueous lithium hydroxide in an organic solvent such as
tetrahydrofuran. In stage (b) the intermediate compound of formula (V) is reacted with
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variotin; sarkonycin A; novobiocin; griseofulvin;
chl or anpheni col; mtonycins; 15 fumagillin; nonensins;

w@yoorol4s8i ri n; fosfonycin; fusidic acid, PCT/EP2006/064656

D- (p- hydr oxyphenyl ) gl yci ne; Dyghenyl gl yci ne;

enedi ynes. Specific antibiotics which may be conbi ned
Wi th the present conmpounds of formula (la) or Fornula
(I'b) are for exanple benzyl penicillin (potassium

fh@afhdCmprend of Pdrﬁ?_la (VI')Eﬂ)rmhaﬁpbeymdptbmé& @ﬁ]llfilethyl-N'-(3-

ot assi u enet hi.ci tassiu ropicillin, .
BB R eroRR Tt i (ERGA)RE EhV R ehfifiprort (HOBT) in the
pozsene)of adhabdaich @s trfidthylamingznd iin & switabth soddintisnch as

(oGl i iLLin sodium cloxacillin

o J?nfng%’?@? %ﬁ%%ﬁ*??’?*ﬁmﬁahm oxacillin, anpicillin,
mezl ocillin, piperacillin sodium anoxicillin,
qihg limeinhddidle coiféindGf!ifbinthla AW 1B 3HiHRS Riry1Mnd Y is bromo,
t al anpi I||fJ n 15] &rﬁ?}éhlfrl de, .baca |(£| IJPIrln.ZS.
FORIFGBIRE Y fhEnulh e delaw. My DeipEr LRy romidatiap 5 compound
of fdratuteg(VIT) in accrdade with reactiva@ehade de beloet r oxadi ne,
cephapirin sodi um cephal othin sodium cephacetrile

sodi um cefsul odi n sodi unfckeaphdd ori di ne,
cefatrizine, cefoperazone sodium cefamandol e,

vef oti am hydro rirdeavicef azol in i UR’ ftizoxinme
sodi um cef ot axi fum  cefi nenoxXsge~,~Br
hydrochl ori de, d i e, ceftriraxohelsedi um

ceftazi di me, cefoxitlnr 30 cefinetazol e c8f ot et an

| at anoxef, cl avul a@%‘ﬁ acid, impenem aﬁa%eonam
tetracycline, chl etracycl i ne hydroc ride,
ddebidniinatibroof the campelndf, fomxyla EVHpamg be effected for example by
%&Q&%}’ Qiﬁh%blg%éxg&%nh@ee%ﬁ%l dnldShibA%S lﬂepogcide in absuitable
m-nocycline, “daunofubi ci h* hydrochl or i de, oxor ublcin,
aelvantisrl ancarkemigtrpdilerideu The cerrespendingiagropound of formula (IT) in
LAREPYHE ERlorokBR bR PG aPed iR 4haRbiBgoulihaliaEi N, ami kacin,

m cronom ci n, ribostanycin, neoﬁy0|n sul fate, 35
parononycin sul fate, streptonycin sulfate,

dihb yhtemsddid tapaind, of(f@‘h%lﬂalﬁ(/l_‘;)i i v%hic}} h?/tﬁra@y[marv B.hydroxy,
apra | | mcl, etlrl m,Cln e, ..
SRRy Pl e ey, i veeiled B Rogtipn ofacompound of

arnnda (Wida)nwitlk a sorgpoondi of  formadly OXIIb) inkkestiarce dvith 18action Scheme
ab%eRRmyci n, WO 2007/ 014885 PCT/ EP2006/ 064656 - 24
erythromycin estol ate, ol eandomyci n phosphat e,

tracetyl ol eandonycin, Kitaggmseidp JOsanycin,

spi ranycin, tylosin, ivernectin, mdecanycin,

bl eonyci n s@bf atg, pepl onycin sul faterhgrgm gllypl n S,

pol ynyxi n B, citracin, colistin sulfa\\ \A~on

col i stinnethgngsullfonate spgidem enr aw@f\kawci n,

vi rgi ni anyci n)” ¢dpréonycin 5 sulfate, vigmae B’

envi onyci n, vancomycin, actinomycin D,

neocar zi nost at icfiga) best ati n, (vapepst ati n, nogemsi n,

| asal oci d, salinomycin, anphotericin B, nystatin,

Tk agEhdtliate compound of formula (IT) in which R® is Het and Y is hydroxy or

bromo, represented respectively by formulae (IIb1) and (I b2) below, may be prepared

in accordance with reaction Scheme 5a below:
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trichomycin, mthranycin, |inconycin, clindanmycin,
clindanmycin palmtate hydrochloride,

wo b@voptsesphol i pol , cycl oseri ne, pecilocin, PCT/EP2006/064656

griseofulvin, chloranpheni coj;. chl oranpheni col

pal mtate, mtomycin C, pyrrolnitrin, fosfonycin, 10
fusidic acid, bicozanycin, tiamulin, siccanin. Oher
Mycobacterial agents which may be conmbined with the
compounds of fornula (1a)Schenid3®) are for exanple
rifanpicin (=rifanpin); isoni aZ| d; pyrazinanj de,

ami kaci et hi onani de; ®xi foxaci n; et harfbit ol X Het

st rept onkgiA RGI a- am nos OHamd 15 N By
cycl ose e; Jcapreomycpn; ¢in; t@) oace | e R2

PA-824; quiNndtones/ f1 Uor ogui Mol*ones SucH as for
exanpl e ofM¥kacin, ciprofloxa@m, sparfloxacin;ab)
macrol i des such as for exanple clarithronycin
d¢h sﬁagez (a)1arcempaumﬂ<gﬁ:ﬁohhu]a (VW is re}icwdum&na corapowhd HetH for
a
R 5‘%{' %gfﬁhﬂﬁrh']n a hﬁfo@@ggﬂé&? ‘sut as, furan or Et,0 to

PRE oun S accor nventi on
cHuctgatiedugtipy obthe pHeé prsicadi Ipptage Shid %Q@Véﬁlmtﬁf the bydyoxy radical

%6 Mhbrowdl salicaicak 'B@ ‘éﬂ’eét@d fdi‘ %xérﬁblb |b§4{egﬁge°i? gf Ithc?:ag:lompound of

f
f%ﬁ?ﬁﬂql iﬁ(la)vvlrw émmla g.agent as p éghoggsembgamgy or aqueous
fhgdiobtdnic lagid) nizeélﬁbablé&yslvbﬁt Juck Bﬁﬂﬁﬂloh)m«ftﬁmt Thec@responding

conpoun I ound f for | a
BB orFormyiR inhuhith i Hobddrd e YRR s
(iRbner. R7 R6 R4 (Rl)p R7 R6 R4 (CHZ)gq N 1 (CH2)q N 11
I ' Y+ HN3 -CH2 RS Il (2 N CH2 ~R5S NR R N R R
I)_(II (IaI)BOﬁ(gln\/\hlchYlsa%awng
igfersompopngrcf formyde dl)in which BT isd#et and h‘éiﬁyl oxXy
%lué'iﬁfsﬂl )B'Ifl&'f iﬁ%tﬁagié);ulpﬁmﬁﬁlbx\gl k@r&éﬂt@@fbelb@g)yr RSO0, %Aid
e ecte | (0] a Se SsucC
%%%diag Ot indEREsa ey o SRS SHEY. thaaRy BrRRATEY in

acc@daﬂcab&mh Sohemesb belosh as acetonitril e,
di net hyl f or mam de, N-nethy [1o. | done or WO
2007/ 014885 PCT/ EP2006/ 064 = diglyme. Wien Y is

hydr oxy t he ®ROact RorHd s gener al 1'yr ef Recleed in the
presence of P g§ diisopro NoatPbxyl at e
(DI AD) or die di car baxy| at 21N a

R —_—

(IbT) (IIb3)

The conversion of the hydroxy radical into the mesylate or tosylate ester radical can be
effected for example by treatment of compound (IIb1) with respectively
methanesulphonyl chloride or p-toluenesulphonyl chloride in the presence of a base
such as triethylamine and in a suitable solvent such as dichloromethane.

The intermediate compound of formula (IV) in which R? is arylmethyl or Het-methyl,
represented by formula (IVa) below in which R* is aryl or Het, may be prepared by
reacting a compound of formula (X) with a compound of formula (XI) in accordance
with reaction Scheme 6 below:
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sui tabl e sol vent such as tetrahydrofuran. 5 Conpounds
of formula (la) in which Zis a radical of fornula

w@ bjo7/o148pF esented by fornula (1a2) bel ow, mayPOBEP2006/064656

prepared by reacting a conpouygl of fornula (I11) with a
compound of formula (1V) according to reaction Schene
2 below. Schene 2 (Rl)p R7 R6 (R)p R7 R6 2Y + H. N3
(CH2)gCO, 01 RB No 2 R3 (CH2)g_ COORs NRRNR(IIl)
(1'V) (la2) 10 The reacti orschénie be ef fected under

anal ogous conditions to those described for &#}e

react i onHL p(Sehene. 3. gbqyeR”IiHe_c.ompaunds‘r,ﬁf ] Or-oot & g8
(la2) may llge convert&d into internedi ate c&hpbunds of
formula (V) which may be sug%?quently reacted with a
compound of fo la (VI) an 15 converted intdVa
qREREIHES oﬂﬂl_efcﬁi\};]whlﬁl & imiila (X nGth the ESmpasid o lforafula 1XI) is
formjllla@{f%dn. |§h Xis - [ prﬁﬁented béfforn(g ay
A% % d usingfodim gyapoperopidye;tp heqrsange of anagid,ych as
Scétienaeid3 andRin) PsuRAbleGovieh) fickds Rethan¢lCH2) q, O, g (a)
NN(CH2)g O 2 , RBCO RRZICO H NRNR(la2) R4 i

(b) H\W 5 (M) R (R)p RTRBR4 ~ . ji 2R3
(Adremagiveionbe irtermedirte compound of formula (IV) can be prepared by reacting a
compound of formula (XII) with a compound of formula (XIII) in accordance with

Scheme 7 below:

Scheme 7
H_ _(CH,)q
CH R3-NH. N Y 00-O-ps
L/( 2)q\CO,O\R8 + 2 — | , R
R
(XID) (XTI av)

In the compound of formula (XII) in the above Scheme L is a suitable leaving group
such as chloro and the reaction is generally effected in the presence of a base such as
potassium carbonate or sodium carbonate, in the presence of a suitable solvent such as
acetonitrile, dimethylformamide, N-methylpyrrolidone or diglyme.

Compound of formula (Ia) in which R? is pyrrolidino, represented by formula (Ia4)
below, may be prepared by reacting a compound of formula (XIV) in which R** is halo,
for example chloro, with pyrrolidine in accordance with Scheme 8 below:

Scheme 8

1 7 6 1 7 6
®R )p R" R +pyrrolidine ® )P R R

N -(CHy) N Xy /(CHz)q

X1v) a4

The starting materials of formula (XIV) may be prepared in an analogous manner to
that described for the preparation of compounds of formula (I) as shown in Scheme 1.

Compounds of formula (I) in which R' is halo for example bromo, may be converted
into corresponding compounds of formula (I) in which R! is alkyl, for example methyl,
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35

(la3) 20 In stage (a) the conpound of fornula (1a2)

may be hydrol ysed for exanple by treatnent with
waeeoussi i t hi um hydroxi de in an organi ¢ sol vePtT/BP2ONG6/064656

as tetrahydrofuran. In stageydb) the internediate

conmpound of formula (V) is reacted with WO 2007/ 014885

PCT/ EP2006/ 064656 -26 an am ne conpound of fornula

(VI) for exanple in the presence of N-ethyl-N -(3-

Gy "Rk tiydnd WithGprappiopyiarraiodating apent(satiChy CHEB(OH), or (CH3)4Sn in

USSR SEREPRhT A Siehle Mt o Sa IR L 2 pghoryernane

<DME)aSimittirlyrdoorporadshafiferraula (1) in whichdhyis hatb fornexanpleThromo

: : _ ¢ . : 9 _
T RA G RO Rbning SBbAG 1 torhdla UL FHfEH R'Ss pyridy
(b iteeatmanh Wwithed -ds b Asliexabernasr il atidig inthepressaesoeinicd(PPhs)4
ahd b ®agalueh 6Ysddiurth RadesRE el S@tabld Jolveatgich @8 DMBeNE 4a
bel ow. Schene 4a (R)P R7 aryl (RI\P R7 aryl | Br N
R2 NR2 10 (VIl) (Hal) The brom nation of the
dbwereonmpdumals of dormudla(IbMdn)bepaypdded @f dneaditlogolisomamea npthat

[ ith N N de (NBS) and
Wsortid BhTE N e cmBoli RIRTEANH] TP ¢ 1B5) o0
carbon tetrachl oride. The correspondi ng conpound of
; . . . . _
e of tbrrhila (M oF oyl TheY B GG RIER S bonding
PoPRdesincopyentigngliparmerfprexagplg by dregtmyent withydjphQipperbenzoic
neidlif a8Giale Bolvémsial dcklbtorabihdde! ow, may be prepared
by reaction of a conpound of fornmula (VIla) with a
compound of formula (VIIb) in accordance with reaction
$ch enidentdhathe e forep0ingcind ie thétfollowingRéactiBhy, the/reactidn products

gféy be isolated from the reaction medium and, if necessary, further purified according

to methodologies generally known in the art, such as extraction, crystallization and
chromatography. It is further evident that reaction products that exist in more than one
enantiomeric form, may be isolated from their mixture by known techniques, in
particular preparative chromatography, such as preparative HPLC. Typically,
compounds of Formula (Ia) or Formula (Ib) may be separated into their isomeric forms.

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

Experimental Part

Hereinafter, “DME” is defined as 1,2-dimethoxyethane, “NBS” is defined as
N-bromosuccinimide, “DMF” is defined as N,N-dimethylformamide, "THF” is defined
as tetrahydrofuran, “DIPE” is defined as diisopropylether, “BTEAC” is defined as
benzyltriethylammonium chloride, “EDCI” is defined as 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide.HCl, “HOBT” is defined as 1-hydroxybenztriazole, “DIAD” is
defined as diisopropylazodicarboxylate and “polymerlab NCO” is defined as
methylisocyanate polystyrene.
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+ arylCHO2 NR2NR (Vila) (VIIU (l11a2) The
i nternmedi ate conpound of fornmula (Il1) in which R6 is

woledo7andsy i s hydroxy or bronp, represented PCT/EP2006/064656

respectively by formul ae (Ilby% and (Il b2) bel ow, may
be prepared in accordance with reaction Schene 5a

bel ow. WD 2007/ 014885 PCT/ EP2006/ 064656 -27 Schenme 5a
(R1)P R7 (Rl)p R7 Het (R)p R7 Het ~ "1 |i" Br (b)
(ate > i N2 M RrdpaRRioR of (hdvhtefthbdibte cotpbdndsl n st age

&%% alcgppound of formula (VII1) is reacted with a
HetH for exanple using n-butyllithiumin a

G 1] e Ll as tetrahydrofuran or Et20 to 5
ef f ect Og,(B@uction of the Het radical. In stage (b)
the convef sion e hydroxy radical into the brono

ted for exanple by treatnent of
In rrrula(llbl) with a brom nating

q sphorus tribrom de or aqueous
hydr obrom c a in a suitable sol vent such as
di chl or onet han&” The correspondi ng conpound of

fAerﬁBtthl% dfI5LBroind- Mitindd1eY2, Bdi6hy (0%6@1@61) RENSOHBN g@onﬂﬂ) was

R L R NG O
tpodpasomes(OLqH6anyl) m;l addedrant tizevaiiirp iveas \heated fo 80°C overnight then

c881re(? afd! L&glf Q& lt(? @?Q%Qm a%ﬁi' ‘ﬁ(’x? *)%%ﬁ)ﬁtgt%%aﬁtfﬁtered %ﬂ’ washed

und rep rese

mlﬁﬂé& énd dusome)pab@tbqaropaﬂ@leda Yieldsdhemd istgrmedigo] (55 %).
Scheme 5b (RI)P R7 Het (Rl)p R7 Het OHi f O SR

1 0 NR2 %
Preparatlon 0 1ntermed1ate 2

A mixture of intermediate 1 (15 g) in diphenylether (150 ml) was stirred at 300°C

overnight. The resulting mixture was purified by column chromatography over silica
gel (eluent: cyclohexane: 100). The pure fractions were collected and the solvent was
evaporated. Yield: 3.0 g of intermediate 2 (22 %).

¢) Preparation of intermediate 3

Y
Z
T

A mixture of intermediate 2 (0.0027 mol), 1-bromo-2,5-pyrrolidinedione (0.0027 mol)
and dibenzoylperoxide (0.00005 mol) in CCls (10 ml) was stirred and refluxed for 1
hour, then poured out into H,O and extracted with CH,Cl,. The organic layer was
separated, dried (MgSQ,), filtered, and the solvent was evaporated. Yield: 1 g of
intermediate 3 (80 %).
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(Hbl) (I1b3) The conversion of the hydroxy radical
into the nesylate or tosylate ester radical can be 20

webdogotass f or exanpl e by treatment of conpoundP(T/ER10)6/064656

with respectively nethanesulphonyl chloride or

p-t ol uenesul phonyl chloride in the presence of a base
such as triethylamne and in a suitable solvent such
as di chl oronet hane. The internedi ate conmpound of

gmg e@AZIV) in which R3 is arylnmethyl or Het-methyl,
forpula (IVa) belowin which R3a is
Tt Mpared by reacting a conpound
Tl a X) with a conmpound of formula (XlI) in
action Schene 6 bel ow. WO
2007/14 : 6/ 064656 -28 Schene 6 H H N
CO O R8 )g~CO O Rg + R3a CHO &H R3. H 2
%iw (XI) (IV“Z The reaction of the conpound of
reriezprépenoyl ahhorided 048R panihtasddded drapvésq airporh demperature to a
QSﬂﬁBﬁ‘ bf¥- b%&%%&aﬁﬁh@@) zﬁﬁ%b‘m&E@NC(b@ hﬁﬁé&ﬁf CHECIE 0700 ml) and

presence of an acid such as 5 acetic acCl
éhf‘slaﬁﬂamw%ﬂ% At roeirmperafiEe AvaTRight. mhﬁ é%lﬁ'alﬁ Wef'f goqr%out

linfth G¥aiedind c6nceatraed NHLOfH, fagd Rkiractdd With CRRCDEeThE sn@ame dayer was

R L R L AT TR R PR p——

Tropediethy] ébeiSdhe nesiduel] 19.6 ) was-akK)minCCH L 1R8ndrwashed with

'ﬁfClN’#r'][gl %%gqrng} n_g?r%g *ﬁ%d((ﬁrgsqwf )ﬂlt{gl‘e)dégng%)e sbl@Eﬁtﬁgasa
§M@RQ§Q¢?@ Veaddsi 183 6arg<ﬁfpnte§a@¢1ata§ @hPDFro and the

reactlon is generally effected in the presence of a

i,)e suc ot assi um car bonate or sodi um car bonat e,
MMEMUH%I e solvent such as 15

| Feg hyl f or mam de, N-net hyl pyrrolidone

The reaction was carried out twice. POCl; (1.225 mol) was added dropwise at 10°C to
DMF (0.525 mol). Then intermediate 4 (0.175 mol) was added at room temperature.
The mixture was stirred overnight at 80°C, poured out on ice and extracted with
CH,Cl,. The organic layer was dried (MgSQ,), filtered, and the solvent was
evaporated. The product was used without further purification. Yield: 77.62 g of
intermediate 5 (67 %).

¢) Preparation of intermediate 6

Br: N
=
N (0]

L,
A mixture of intermediate 5 (0.233 mol) in CH;0ONa 30 % in CH;OH (222.32 ml) and
CH3O0H (776 ml) was stirred and refluxed overnight, then poured out on ice and
extracted with CH,Cl,. The organic layer was separated, dried (MgSQO,), filtered and
the solvent was evaporated. The residue was purified by column chromatography over
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 6
(33 %).




10

15

20

Compound of formula (la) in which R2 is pyrrolidino,
represented by fornmula (l1a4) below, may be prepared

whyooreassi ng a conmpound of forrmula (XIV) in WhPCHER®AG6/064656

is halo, for exanple chloro.th pyrrolidine in
accordance with Schene 8 bel ow. 20 Schene 8 (Rl)p R7
R6 +pyrrolidine (RI)P R7T R6 N (CH2\ N (CH2\ N Rea R3
Z NN R3y~~~ LD (XIV) (la4) The starting materials
@ Pieparation of Mitdfnediye Pe prepared in an anal ogous
manner to 2%rthat described for the preparation of
goopounds. . of forpula (1) as shown in Schene 1.

Conjfounys O a (1) inwhich RLis halo for
exanpl elbrehp, YWay'be converted into corresponding
conpoundsNof Qorrrul a (1) inwhich RL is alkyl, for
exanpl e net hy¢Hg WO 2007/ 014885 PCT/ EP2006/ 064656 -29

i L il B0 RGN GhRo 2 L 0RO AR B and
idibeazeylperabide (& blgy ertCh (00 md) wasl Sltuetné and refluxed for 1 hour. K,CO;
]102% Wagﬁgﬁlf;@%ﬁtd\?‘lﬁﬂl%(m{e%)extr%tg& W'(:g)lggﬁme RenRS layer was

f or mul bronmo

sepaEdeds ciried fMeR{o), Edfered a8 s w@ve@bn‘a@amera&d F’(é‘?lﬁul%z ¥ of
(idterohedinb7 o8 Y. i s pyridyl 5 by treatment with

3-(1, 3, 2-di oxaborinan-2-yl)-pyridine in the presence

of Pd(PPh3)4 and a base such as sodi um carbonate in a
$ixamale A3 sol vent such as DME. The conpounds of fornul a

d%%%mﬁ] BeniRiSRRed i n an anal ogous manner to that

or— t he conpounds of fornula (la). 10

Cbnpounds 0
converted i
conventlonal manner for exanple by treatnment with
- agld in a suitable solvent such
is evident that in the

S th» ol  owi ng reactions, the reaction
products may be lj solated fromthe reacti on nmedi um

and, if necessar)lf\l\further purified according to

met hodol ogi es general ly knfwn in the art, such as
extraction, crystall G@o d chromat ography. It is
fAumisere chihtdeddidtbat pon pé-brbnad-3-(bloddo-ghengl-miethyl)-2-

"WRiofo tqﬁf’lilglm n&)repared in an analogous manner to A2.d) (0.0036 mol),
N,N-dimethyl-N’-(phenylmethyl)-1,2-ethanediamine (0.0036 mol) and K,CO; (0.0036
mol) in CH3CN (20 ml) was stirred at 80°C for 12 hours. The solvent was evaporated.
The mixture was extracted with CH,Cl,/H,O. The organic layer was separated, dried

(MgSQ0,), filtered, and the solvent was evaporated. The residue (2.3 g) was purified by
column chromatography over silica gel (eluent: CH,CL/CH;0H 98/2; 70-200 um). The
desired fraction was collected and the solvent was evaporated. Yield: 0.4 g of
intermediate 8.

Example A4
a) Preparation of intermediate 9

Br: N
=
N (0]

I
CH,




10

15

20

25

enantioneric form may be isolated fromtheir m xture
by known techniques, in 20 particul ar preparative

wae koooetseyr aphy, such as preparative HPLC. TypPCHEP2006/064656

conpounds of Formula (la) or fprmula (1b) may be
separated into their isoneric fornms. The follow ng
exanples illustrate the present invention wthout
being limted thereto. 25 Experinental Part

HefbttoRf df & brofoMEChlofoqitbiine (0.66mbl) an GHTONAB0Y6 CMROE (70 ml)

AT EHERTL AT kS oA B que oy i o0

teatracéd aith (GkLEh, Tholdegani¢ khyerewasseparatd, dried (MgSO,), filtered and

fhe SRR BroBtaed o depiad 198 DR AR by colomn
shiomaiegranhy/dvariieped(§iupntsCHoC hipyelaherans A0Rel 3483 pm). The
"deliRE fracHiofl Yak BEMbctRl ahd INEISHR /RS bdpdzME. Yield: A3 g b6
defined as diisopropyl azodi car boxyl ate and "pol ynerl ab
N@@m?déatﬂéfi ned as nmethylisocyanate pol ystyrene. 35
WO 2007/ 014885 PCT/ EP2006/ 064656 -30 A. Preparation

he. i edi c ounds Exanple Al a)
B) Bldifcdibh 6F MEAR BBV OO R 00N 1 a0 s
A mxture o brono- | H i ndol e- 2, 3-di one (0.066 nol)
in NaOH 3N g ) was stirred at 80C for 30
m nut es, en[ brdught to room tenperature.

1Br3- d | }ﬁropanone (0.066 nol) was added and
t he watheated to 80C over ni ght then cool ed
and e¢yto pH 5 with acetic acid. The

precipitate was filtered off, washed wth H20 and
di i sopropyl étther and dried. Yield: 15 g of

inBuet M6M 60.68 hol)MasUtided @opvisEraed &indieratireetween —20°C and
LT e oo BANHED & BT Bl e
N, flow. The mixture was stirred at —20°C for 20 minutes, then cooled to —70°C. A
solution of intermediate 9 (0.025 mol) in THF (39.6 ml) was added dropwise. The
mixture was stirred at —70°C for 1 hour. A solution of 2-fluorobenzaldehyde (0.03 mol)
in THF (11.1 ml) was added dropwise. The mixture was stirred at —70°C for 3 hours
and 30 minutes, then brought to room temperature, stirred at room temperature
overnight, poured out into H>O and extracted with EtOAc. The organic layer was
washed with saturated NaCl, dried (MgSOQ.,), filtered and the solvent was evaporated.
Yield: 9.96 g. This fraction was purified by column chromatography over silica gel
(eluent gradient: cyclohexane/CH,Cl, 50/50 to 100/0; 15-40 um). Two fractions were
collected and the solvent was evaporated. Yield: 2.52 g of fraction A and 0.75 g of
fraction 2. A third fraction was obtained by washing the column with CH;OH. The
solvent was evaporated. Yield: 4.10 g of intermediate 34 (45 %).



overni ght. The resulting m xture was purified by
col umm chr omat ogr aphy over silica 15 gel (el uent:
waeymrohssane: 100). The pure fractions were cOPCBEPEU6/064656
and the solvent was evaporatgf. Yield: 3.0 g of
intermediate 2 (22 % . c) Preparation of internediate
3 Br Br rJ 20 A mxture of internediate 2 (0.0027
mol ), 1-brono-2, 5-pyrrolidinedione (0.0027 nol) and
d%@ﬁ@ggg peroxi de (0.00005 nmol) in CCl4 (10 m) was
fl. L fPr 1 hour, then poured out into
et fplermediaie W arpc12. The organi c | ayer was
separated l ad (MgSH4), filtered, and the sol vent
was evapor at Yield: 1 g of i ntermedi ate 3 (80 9.
25 WD 2007/ 01885 PCT/ EP2006/ 064656 -31- Exanple A2
HHPr e alion of internediate 4 Br / O N H Benzene
) | oride (0.488 nol) was added dropw se at
NP2 X yre to a 5 sol ution of
4- bronobenzenan1n & 07 mol)_in Et3N

Qs B27 70 wias pddaes owlyeat ﬁ?&thMEAGé}OsI@IS rARRY czatnpi%@aﬁdmon
5  erfkaiipheng Yt%hﬁéxﬁ it;ﬁdaﬁldmasw fi0Y)aPasAdEE dThe lﬂﬁlxture was

| nt Waéo-l-ﬁ é)VSF]@ﬁ n ggglg;?@ggt&%g)%&a %Ell‘ee out Olrl] ice.

fEtOAervaﬂ ,added] Thb enisinke/wad stineed for hpoviraiviile icEhveasraddéediarel then

Biaiia® tg?'étd)ﬁ‘édnkef&m @156 Vs §hRBled, TASHSAIPHTD, dried
IREBAA), ‘ﬁ%feredragdmha:sqlwpewam‘@p@rat@b YiolgSaR)2 g of intermediate 10.
10 and the solvent was evaporated. Yield: 107.67 g of

Interned|ate 4 (87.9%. b) Preparation of internediate
) Prgparation of jntermediate il

CH,
N
9
e

A mixture of intermediate 10 (0.0112 mol), phenylboronic acid (0.034 mol), PA(PPh;)4
(0.0011 mol) and Na,CO3 2M (0.056 mol) in DME (50 ml) was stirred at 90°C, poured
15  out into H,O and extracted with CH,Cl,. The organic layer was separated, dried

(MgS0,), filtered, and the solvent was evaporated. The residue (5 g) was crystallized

from DIPE. The precipitate was filtered off and dried. Yield: 1 g (29 %). This fraction

was purified by column chromatography over silica gel (eluent: cyclohexane/EtOAc

90/10; 15-0 um). The pure fractions were collected and the solvent was evaporated.
20  Yield: 2 g of intermediate 11 (58 %).
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N C1 15 The reaction was carried out twi ce. POCl13
(1.225 nol) was added dropwi se at 10C to DM (0.525

woredoy/0148Ben internmediate 4 (0.175 nol) was addedi/BP2006/064656

roomtenperature. The m xturgswas stirred overni ght
at 80C, poured out on ice and extracted with CH2Cl12.
The organic layer was dried (MgSO4), filtered, and the
sol vent was evaporated. The product was used wi t hout
fcy Prdperatipnl bf frit@aletiate 12Yi el d: 77.62 g of 20

I nt er medi at (67 %9. c) Preparation of internediate
6 Br | ~ ~ i NO 1 CH3 A mxture of

i nt er medi at (0.233 nol) in CH3ONa 30 %in CH3OH

( 2 32 m) and 25 CH3COH (776 m) was stirred and
ref g Owef Nigght , t hen poured out on ice and

0 (NgSCﬂ), filtered and the sol vent
was evaporateld. Jhe residue was purified by col um
chr omat ogr aphy “over silica gel (el uent:

GGt avef dhtomeediate 1 P (.88 8amd]) tahé INBROO/(D98 2@b1¥Hn gn) .

SO 1 MO 1 5 A S
i zmﬁ@mls 6HeClp/ ’Eh@mggmg by was separatel), dped fdedilofiltered,
Qhd Y BIVERENVES Svapoflied. Bicld: 3\ 6 olf 1ﬁter)rﬁedi¥lt912 1 CGB A

m xture of internediate 6
1- br ono- 2, 5- pyrrolldlnedlone (O 03 nol) and
dixb_wperoxi de (0.1 g) in CCl4 (100 m) was stirred

D rpSatioX Sfintmediafity - K203

PSR
= OH

N krf
()]

LiOH, H,0 (0.0035 mol) was added to a mixture of final compound 146 (prepared
according to B1.a) (0.0018 mol) in THF (10 ml) and H>O (10 ml). The mixture was
stirred at 60°C overnight. THF was evaporated. HCI 3N was added. The precipitate was
filtered off and dried. Yield: 1 g of intermediate 13 (100 %).

b) Preparation of intermediate 14

Br l N A"/OH

Y CH3
N

I

CH,
Intermediate 14 was prepared in an analogous manner to intermediate 13 but starting
from final compound 131 (prepared according to B2.a) Yield: intermediate 14 (86 %).
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5 10 % was added and the m xture was extracted with
CH2Cl12. The organic | ayer was separated, dried

wQ@ bipSoigss filtered and the sol vent was evapor aP@MEP2006/064656

Yield: 12.2 g of internediatgg7 (98 % . Exanple A3 10
Preparation of intermediate 8 Br | NNClL N 11 Br Br
A mxture of internmediate N C

6- br ono- 3- (br ono- phenyl - met hyl ) - 2- chl or o- qui nol i ne
(cpll’)@afa&dnbﬂixﬁémﬁﬂﬁtwmus manner to A2.d) (0.0036

nol ), N,

N, N- di net hy et hyl ) -1, 2- et hanedi am ne
(0.0036 nol P 2 0.0036 15 nol) in CH3CN (20
m) was stl rred at 80C for 12 hours. The sol vent was

& 7i xture was extracted wth
CH2 B rgaﬁlac | ayer was separated, dried
(M &1 (§are ) the sol vent was evaporated. The

residue (2. 3 /) wad purified by colum chromatography
over silica gel’ (el'uent: CH2C12/ CH3OH 98/ 2; 70-200
gyinixtiiieef fimek¢amepbuhd 445 (orapared accotding todd2.an(@.G008 mol) and

§961e ?158"@%0%/ ﬂﬁﬂrlﬁﬁ?ﬁ‘ (68\%@ laﬂz HgOAQ Gni9fvad Qtlrref-d at room

|nterms|ate repar ati on
itoTRGT aftEs ToF &2 bomsrthﬁm stirred ah609C f@l—@ hawrsy powted euiigty HoO.

@@%1/ ﬁ?%@@ddﬁlﬁ‘iﬁﬁﬁ—l was l§et@o 51 Rhdinext@k was extracted w1th CH2C12 The
ro (o oro n |
LB TR S eb g s MEST Here and o P At agp Svaporated.

NEelduddl gafémtaingdaliate pH@%EY).out i nto H2O and extracted
with CH2C12. The organic | ayer was separated, dried

(I\/%SOZL) filtered and
d) Preparation of intermediate 16

oL

A mixture of final compound 137 (prepared according to B2.b) (0.0069 mol) and
LiOH, H,0 (0.0143 mol) in THF (20 ml) and H,O (20 ml) was stirred at room
temperature for 12 hours, then stirred at 60°C for 24 hours. THF was evaporated. The
residue was taken up in HyO/HC1 3N. The mixture was extracted with CH,Cl,. The
organic layer was separated, dried (MgSQ.,), filtered, and the solvent was evaporated.
Yield: 3 g of intermediate 16 (56 %).

e) Preparation of intermediate 17

A mixture of final compound 150 (prepared according to B1.b) (0.0007 mol) and
LiOH, H,0 (0.0023 mol) in THF (10 ml) and H,O (10 ml) was stirred at room
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the sol vent was evaporated. The residue (12.6 g) was
purified by colum 5 chromat ography over silica gel

w@ edoaensss CH2C12/ cycl ohexane 40/ 60; 15-35 gm . PATEP2006/064656

desired fraction was col |l ectegyand the solvent was
evaporated. Yield: 7.5 g of internediate 9. b)
Preparation of internmediate 34 F Br OH NO1 10

CH3 nBuLi 1.6M (0.03 nol) was added dropwi se at a
tanpeatataiot 12 abuve gouratDéut amd H,O1 OIC1 BN wasalded.i The ixture was

2 - 1 t hyl pi peri.dine (0. 03 ). oy THE (
Sidracledile R T 2l BAREc e Sy Sl el VSO ered. and
ftlg sob@nhrimasi e eporatétk nY el DS obintermd@liatk 17sol ut i on of
internediate 9 (0.025 nol) in THE (39.6 m) was added
dropwi se. The 15 mixture was stirred at -70C for 1
HbRaeparatiomol infesmediatedl.8f | yor obenzal dehyde (0. 03 ol )

in THE (11. 1.7 gSsxqadded dropwi se. The m xture was
stirred at hours and 30 m nutes, then

brought to r myerature, stirred at room

t &Ry poured out into H20O and
extra % The organi c |layer was washed
with araked Na d)Hled(l\/gSOﬁl) filtered and the

sol vent wa¥ ev%porat ed. 2Q Yield: 9.96 g. This
fraction was puijfied by col um chr onat ogr aphy over

R o et e

tLh@Hs BLOA00FAmO P28 enl) MmETHF (20 82) wasodtirfedait raapn
Reraipiatlre/for 4 dafs. H‘J)%H'EQOA% welte EﬁHeHdNEOPIC’}N %s Wéfed. The organic

obt'al ned by washing the_colum wt

doyiey Biap wnﬂsedéwgbiﬂ%rﬁ@a Nelilfried CMgﬁéhb %?erqdrﬁnérth%ﬁﬂlm% was

SdapotitedYicldd 10 SOBHAdANSBT 80QT HHP2006/ 064656 - 34-
Exanple A5 a) Preparation of internediate 10 CH3

g) Preparation of intermediate 37

O A

= N
L Lo
N
(D1
A mixture of final compound 130 (prepared according to B2.h) (0.0015 mol) and
LiOH, H,0 (0.0045 mol) in THF (8 ml) and H,O (8 ml) was stirred at 65°C for 24

hours, then cooled to room temperature. HCI 3N was added. The mixture was
evaporated till dryness. Yield: 0.85 g of intermediate 37 (100 %).
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N d POC13 (327 m) was added slowy at 5C to DMF (120
m). After conplete addition, 5

woR(@domsshyl phenyl ) benzenepr opanam de (0. 501 ned)/EPBS6/064656

added. The m xture was stirrggl at 80C overnight, then

brought to room tenperature and poured out on ice.

Et OAc was added. The m xture was stirred for 1 hour,

whil e ice was added and then extracted with EtOAc.

wl c layer was separated, washed with H2Q,
Tiltered and the sol vent was

. 2 g of internediate 10. 10 b)
termediate 11 / CH3 N N A mixture
0 (0.0112 nol), phenyl boronic acid
(PPh3)4 (0.0011 nol) and Na2CO3 2M

DVE (50 M) was stirred at 90C, poured
O and extracted with CH2Cl2. The organic
2 arated, dried (MySO4), filtered, and the
sol vent waS evaporated. The residue (5 g) was
crystallized ? om DI PE. The precipitate was filtered

o ﬁmaﬁfé dimht@ﬁnedﬁt@b srepardd aeddrdihg tofAD 8) (0r Q761 A6T) aﬂw@uCN

CUbha D Bl UG e e %08 Py Birgt ey 43 cppled t room

ftesm;wamrmndqroaredajult and &g veier. The peoipitetetwasettered, taken up in

030 580 i B B! P50 S Ve wi

saturadtNaGlediied @12304), filgsyl, andthe sglvent waneveparatedoThe mixture
'v&Hs Qﬂfé?éél' Ref sﬂhéa £4 (919@1% GHB@Iz)a e NRPitE Qrad an%ofﬁ%(i till Hryness

-dIC | or.oet hane 0q)% was stirred and refl uxed
f‘@ﬁldg ﬁ(&ﬁfgnteﬁa%ﬁl@a 8&%3 "t o H2O

Prepar ati on T
of internedi &
( 034 rml)

b) Preparation of intermediate 20

= Br
=
N (0]

CH,
A mixture of intermediate 19 (0.0066 mol), NBS (0.0066 mol) and dibenzoylperoxide
(0.0003 mol) in 1,2-dichloroethane (30ml) was stirred at 80°C for 3 hours, then cooled
to room temperature. H,O and CH,Cl, were added. The organic layer was washed with
H»0, dried (MgSOQ,), filtered and the solvent was evaporated. The residue (3.5 g) was
purified by column chromatography over silica gel (eluent: cyclohexane/EtOAc 92/8;

15-40 pm). The pure fractions were collected and the solvent was evaporated. Yield:
1.9 g of intermediate 20 (81 %).

Example A8
a) Preparation of intermediate 21

\ 0
Z g\)]\
N o cH

A mixture of 2-quinolinecarboxaldehyde (0.0019 mol), ethyl ester glycine
hydrochloride (0.002 mol) and NaBH;CN (0.0028 mol) in CH30H (1 ml) and
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5 and extracted with CH2Cl2. The organic | ayer was
separated, dried (MgSOH4), filtered, and the sol vent

wor®7evepdrated. Yield: 3.6 g of internedi at e BRI/EP2006/064656

Exanpl e A6 a) Preparation of iqternediate 13 4:,~ Br

N OH 10 O LiOH H20 (0.0035 nmol) was added to a

m xture of final conpound 146 (prepared according to
Bl.a) (0.0018 nol) in THE (10 m) and H20 (10 m ). The
OO0@H \26G mlsWwas stieekdait rdodCrempefatirg for. 3 Adiirs,Wared out into H,O

I REPRA Tt S A R AR, GBI EE Bl W waspsgparatea,

dtiod (Me SO filspredy mdthasélvent ofas iewaperated i Theeesidue wBas purified by

I .
R o R g e O ORI R 1
AP Tiel fraciapouers colactedindihe selvent s gvanprated. Bhickdy 1.7 g of
‘ﬁht@hﬁédidt@QFS!‘ﬁwg.ate 14 (86 %9. 20 WD 2007/014885
PCT/ EP2006/ 064656 -36- c) Preparation of internediate
15V 1\ N\ Br NOH NOI CH3 O
b) Preparation of intermediate 27
0
H

N
/\CH3

I
Z
N

Sodium cyanoborohydride (0.0334 mol) was added portion wise to a mixture of
5-quinolinecarboxaldehyde (0.0223 mol), glycine ethyl ester hydrochloride (0.0245
mol) and acetic acid (0.5 ml) in methanol (80 ml) at 0°C. The mixture was stirred for 4
hours at room temperature then poured into K»CO3 10 % and extracted with CH,Cl,.
The organic layer was dried over magnesium sulfate, filtered, and the solvent was
evaporated. The residue was purified by column chromatography over silica gel
(eluent: CH,Cl,/MeOH/NH40H: 97.5/2.5/0.1). The pure fractions were collected and
the solvent was evaporated. Yield: 2.3 g of intermediate 27 (43 %).

Example A9
a) Preparation of intermediate 22

nBuLi 1.6M in hexane (0.0103 mol) was added at —70°C to a solution of
3-bromopyridine (0.0103 mol) in diethyl ether (20 ml) under N, flow. The mixture was
brought to —45°C, then cooled again to —70°C. A solution of 2-phenyl-3-quinoline-
carboxaldehyde (0.0008 mol) in THF (20 ml) was added. The mixture was stirred from
—70°C to room temperature for 2 hours. H,O was added. The mixture was extracted
with EtOAc. The organic layer was washed with saturated NaCl, dried (MgSQO,),
filtered and the solvent was evaporated. The residue was taken up in diethyl ether. The
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A m xture of final conpound 145 (prepared according to
B2.c) (0.0008 nol) and LiOH H2O (0.0026 nol) in THE

w@ Soomo)48ehd H20 (2 m ) was stirred at room 5 PCT/EP2006/064656

tenperature for 12 hours, thegpstirred at 60C for 12
hours, poured out into H2O0. HCL5N was added till pH
was set to 5. The m xture was extracted with CH2Cl12.
The organic |ayer was separated, dried (MjSQ4),
fnhilx?l@é ®ds ﬁhﬁdd td?efshs@bv\{tlgi Iﬁlﬁeot/l()iﬁféthgv gi)ixbdﬁé&‘ﬁjmd iuﬁﬂéf}iva@uc# SYield:
of knte 3 7 .1 Preparation o
2 e hFRPER @b % °l 2 i On'h Gor o A mixture of
final conpound 137 (prepared according to B2.Db)
69 PRA24ER o idhedlatddt H2O (0.0143 nol) in THE (20
20 m) was stirred at room tenperature
for 12 hfur then stirred at 60C for 24 hours. THE
red. The 15 residue was taken up in

g Was separated, dried (MySO4), fil ter ed,
5ol vent evaporated. Yield: 3 g of

6 ( % . e) Preparation of internediate
/ OH N 20/ O A mixture of final
conmpound 1 prepared according to B 1.b) (0.0007

M Inkxt@Rb ! it didie (@o%%%oﬁ% Pgé aﬁ&%hrsnl- (@A) was

H20i10 gP@%ﬁ%{;ithlo{lé%d room /014885

nf:gq e(ig) 1981} tsmperature. The
@@éﬁi}ﬁﬁtmis ﬁllﬂér@d MafshedHeikB ietad cthdflgnt driddeat BOXC uhderwasuo.

P S R S O B bl o 5

Example A10
a) Preparation of intermediate 24

\
N
H

A mixture of intermediate 5 (prepared according to A2.b) (0.009 mol) in HCI (6N) (50
ml) was stirred and refluxed overnight. The precipitate was filtered, washed with H,O,
then with DIPE and dried. Yield: 2.8 g of intermediate 24.

b) Preparation of intermediate 25

e
y
C

A mixture of intermediate 24 (0.0089 mol), ICH3 (0.026 mol) and BTEAC
(0.0044 mol) in NaOH (40 ml) and THF (30 ml) was stirred at room temperature
overnight. H,O was added. The mixture was extracted with EtOAc. The organic layer




10

15

20

t he sol vent was evaporated. Yield: 0.3 g of
internmediate 17. 5 f) Preparation of internediate 18 9

WORM7OHSSN O CH3 O .Na A m xture of final conpPCIEPDBA064656

(prepared according to B2.d) 4{.0038 nol) and LiOH,
H2O (0.0077 nol) in H20 (20 m) and THE (20 m) was
stirred at room tenperature for 4 days. H20 and Et OAc
wer e added. NaCH 3N was added. The organic 10 | ayer

was semsdted duet IMESOY), dlltecbdNafd the dolivert wa¥eSa¥rated. Yield: 1.5 g of

f| I ter solvent was evaporated. Yield: 1.6 g
St %ﬁgg%aé@?w (90 %9 . g) Preparation of

|nterrred|ate 37 Ol / '\ N/ OH NO 15 A mxture
’ 1 ik prepared according to B2.h)

\ , H20O (0.0045 nol) in THE (8 m)

was stirred at 65C for 24 hours, then

't enperature. HCL3N was added. The

evaporat ed till dryness. Yield: 0.85 g of

and H20(8
cooled to r
m xture was

i Brie dia 3 (100 % . WO 2007/014885

PCT/ -38- Exanple A7 a) Preparation of
inte tated 9 N~NO 1 CH3 A mxture of
internmedi Ate 6 (prepared according to A2.c) (0.0076

nol ) and 5 (0.028 nol) in DMF (25 m) was stirred
annixtefel oftetdrmieaiiatd 85 (0043, mdbhand DNBS @048 nicdpin 1,2-dichloro-

ethane (25 ml) was stirred and refluxed for 3 hours, poured out into H>O. The organic
layer was separated, dried (MgSQ,), filtered, and the solvent was evaporated.
Yield: 2 g of intermediate 26.

Example Al1l
a) Preparation of intermediate 28

O X
NZ é
Phenol (0.066 mol) was added portion wise to a mixture of NaH 60 % (0.069 mol) in
1,4-dioxane (200 ml) and DMF (80 ml) then intermediate 5 (prepared according to
A2.b) (0.033 mol) was added and the suspension was heated under reflux for 20 hours.

The mixture was cooled and poured into K»CO3 10% and extracted with CH,Cl,. The
organic layer was dried over magnesium sulfate, filtered, and the solvent was

evaporated. The residue was purified by column chromatography over silica gel
(eluent: cyclohexane/CH»Cl,: 70/30). The pure fractions were collected and the solvent
was evaporated. Yield: 7.3 g of intermediate 28 (57%) (melting point: 111°C).
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tenperature and poured out into ice water. The
precipitate was filtered, taken up in H2Q et hyl ene

walc@monssand extracted with CH2C1l2. The or gani BCT/BRB®N6/064656

was washed with satured NaClg4ydried (MySH4),
filtered, and the solvent was evaporated. The m xture
was filtered over silica gel (eluent: CH2Cl12). The
filtrate was evaporated till dryness. 10 Yield: 1.1 g
b)) Prephratior of ait@mikBiafd® % . b) Preparation of
I nt er medi at O/ NBr NO1l CH3 A mxture of
[ [ (0.0066 nol), NBS (0.0066 nol) and
di benzoyl perexi de 15 (0.0003 nol) in
]B2 di chl or ogt hane (30ml) was stirred at 80C for 3

Sy coml ed to roomtenperature. H2O and
CH2 g _added. The organic | ayer was washed with
H2O, dri hSA), filtered and the sol vent was
evapor at ed.e residue (3.5 g) was purified by

Y

col um chrd bgr aphy over silica gel (eluent:
cycl ohexane OAc 92/8; 15-40 gm. The pure fractions

ﬁ)%(t@l%l Jf?@%ﬁgﬁdga{rl%%g ?@96%2%18?81}%?0 6@8"8{ ﬁta‘ﬁgglb%a%ﬁperomde
1P @Q%Samplc) vagfstifred étr&%ﬂlfat éhczqrs peurfai qut vnto)PIxD@r@Hztraqed with
yn T‘Hel{frgalﬁé lageih @b gahy dendrll, 48d the solvent was

Z)é ster glycine hydr ch or (0. 002 no
&N%PWB‘B—B%W f d- %)52% diage @M 7o) H}ﬁ?t)m C))
2007/ 014885 PCT/ EP2006/ 064656 -39 CH3000H (20 m) was

i[*_l rr'esd;fi roomtenperature for 3 hours, poured out
[ and K2CD3 10 % and extracted with
CrigBiRo6S MdtermiddeatoBPani c | ayer was separ at ed,

F N/Y O AHs
Ho 0

A mixture of 3,5-difluorobenzylamine (4.2 mmol), ethylchloroacetate (4.2 mmol) and
potassium carbonate (4.2 mmol) in acetonitrile (7 ml) was stirred at 80°C for 18 hours.
The mixture was cooled and poured into water and extracted with CH,Cl,. The organic
layer was dried over magnesium sulfate, filtered, and the solvent was evaporated.
Yield: 0.58 g of intermediate 30 (60 %).

Example A13
a) Preparation of intermediate 31

O
(L,
N/
A mixture of 4-bromoaniline (0.011 mol), benzylmalonic acid (0.011 mol) and
phosphorous oxychloride (10 ml) was heated for 5 hours at 80°C then evaporated till
dryness. The residue was taken up in water and CH,Cl,, basified, extracted with

CH,Cl, dried over magnesium sulfate, filtered and the solvent was evaporated. Yield:
2.48 g of intermediate 31 (62 %).
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dried (MgSH4), filtered, and the sol vent was
evaporated. The residue was purified by colum

wa@ ooaoetseyyr aphy over silica gel (eluent: PCT/EP2006/064656

CH2C12/ CH30H NH40H 98/ 2/0.1; 45 5 40 gm. Two
fractions were collected and the sol vent was
evaporated. Yield: 1.7 g of internediate 21 (37 %.
b) Preparation of internmediate 27 H O O-~CH3 N 10
Sodi um cyanobor ohydri de (0.0334 nol) was added portion

'ie 19,2 'ﬁPLGede :§ qui nol i necar boxal dehyde
%—8@% Opof intgmediale 3% thyl  est er hydr ochl ori de

(0. 0245 ‘ nd acetic acid (0.5 m) in nethanol (80
m) at OC m xture was stirred for 4 hours at
roomtenperajure then poured into K2C03 10 % and

e #1h CH2Cl2. The organic |ayer was dried

ove one-lun1sulfate filtered, and the sol vent was
fted. The residue was purlfled by col um
chromat ogr aphy over silica gel (eluent:
CHQClZ/NbC}VNHhOH 97.5/2.5/0.1). The pure fractions
were collected and_ the sol vent was evaporated. Yield:
A migjuigfofjipfernadiate 41 €0.0171 ab ang sodinmpetboxde FH% jn MeOH,
iR ah& iPRIcOH Whs ﬁ‘éa?@%tﬁ%ﬁreﬂax fGIN hcgfb th@ﬁ'c&ﬁbk’i—to rbofM

i n hexanhe e
?mpegattw%a?weaﬂ i ledwain s heqrscimipaves Airreg olofiob g
plyifiedbhe COlhEmfdhfmnatB' gtap]my ontern selcavgsl (elmemu oydloliexanel6H,Cl,:

0

7OPD (iR x5t Aitiohs Ware ot R8It RRnl v rgmereisg: Yisk; 162
ﬁﬂEthl‘ZI@dlﬂt93Z\’l\Hé)‘Ve)dded. The mi xture vvas stirred from
-70C to roomtenperature for 2 hours. H20 was added.
The n1xture was extracted with Et CAc. The organic

;- 2 ediSPsat urated Nad, dried (MySO4),
e soI vent was evaporat ed. The residue
di ethyl ether. The WD 2007/014885

-40 m xture was filtered, washed

A mixture of intermediate 32 (0.0053 mol), NBS (0.0053 mol) and dibenzoylperoxide
(0.0002 mol) in trifluorotoluene (31 ml) was stirred at 80°C for 5 hours, then cooled to
room temperature. HyO and CH,Cl, were added. The organic layer was washed with
H»0, dried (MgSOQ,), filtered and the solvent was evaporated. The residue (2.68 g) was
crystallized from diethyl ether. The precipitate was filtered off and dried. Yield: 2.4 g
of intermediate 33 (85 %) (melting point: 117°C).
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2.1 g of internediate 22 (79 % . b) Preparation of
intermediate 23 N HBr NI a~' Br 5 A m xture of

wo pdogonsi at e 22 (0.0046 nol) in PBr3 (3 m) apPdi/EP2006/064656

toluene (45 m) was stirred_gpd refluxed for 1 hour
and 30 m nutes, then cooled to roomtenperature. The
precipitate was filtered, washed with diethyl ether
and dried at 60C under vacuo. Yield: 2.4 g of
iBxampheAliat e 23 (>1OO % (nmelting point: 161C). 10

%}%rnépge @1% & gg?rﬁlon of internediate 24 Br j\ \
FrA 11 ernediate 5 (prepared according

to A2.b) 009 nol) in HCL(6N) (50 15 m) was
stirred gnd/refl uxed overnight. The precipitate was
filtere mshed with H2O, then with D PE and dri ed.
Yield: 2.°&9g of internediate 24. b) Preparation of

i nter d|te25 / Br\''\ NO 1 CH3 20 A m xture of
it eynediat @424 (0. 0089 nol ), 1CH3 (0.026 nol) and
.044 nmol) in NaCOH (40 m) and THE (30 nl)

m roomtenperature overnight. H20 was
added. The~gi#xture was extracted with Et OAc. The

%Iﬁ%i?'l%l\)l a heerxane (02(%%; f"\%eslss a ! tE P’%%gest{) %65%%%%11 o_f%élnzofuran
(0.0257 mol) in THF (30 ml) under N, flow. The mixture was stirred at —70°C for 3
hours. A solution of 2-phenyl-quinoline-3-carbaldehyde (prepared according to the
teachings in US Pat.Appl.publ. (2004) 2004009976 of which the content is included
herein) (0.0129 mol) in THF (30 ml) was added. The mixture was stirred at —70°C for 3
hours, then poured out on ice at —20°C and extracted with EtOAc. The organic layer
was washed with a saturated aqueous NaCl solution, dried (MgSQ,), filtered and the
solvent was evaporated. The residue was crystallized from diethyl ether. The precipitate
was filtered off and dried. Yield: 3.75 g of intermediate 35 (83 %) (melting point:
184°C).

b) Preparation of intermediate 36

PBr; (0.0006 mol) was added dropwise at room temperature to a solution of
intermediate 35 (0.0005 mol) in CH,Cl, (5 ml). The mixture was stirred at room
temperature for 30 minutes then evaporated till dryness. Yield: intermediate 36.
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was separated, dried (MgSO4), filtered, and the
sol vent was evaporated. Yield: 1.5 g of internediate

WQ@2000/004889 . c) Preparation of internedi ate 26 P®I/EP20B6/064656

NO1 5 CH3 Amxture of intggnediate 25 (0.0043 nol)
and NBS (0.0048 nol) in 1,2-dichloro- ethane (25 m)
was stirred and refluxed for 3 hours, poured out into
H2O. The organic |ayer was separated, dried (MgSOH),
B. [Prepation af thel fiverl s@hpairidswas evaporated. Yield: 2 g
CE‘; inigéfedi ate 26. 10 Exanple Al 1 a) Preparation of
i ate 28 Br NO 6 Phenol (0.066 nol) was

ayl Beepparation pbeompamdildéa mi xture of NaH 60 % (0. 069
nmol) in 15 4 ane (200 mM) and DMF (80 nml) then
i nt er medi at g ared according to A2.b) (0.033
nol ) was added e suspensi on was heated under
reflux for $. The m xture was cool ed and

Nt COB"10% and extracted wth CH2Cl2. The
drped @yer nmagnesium sulfate,

ol Vent was evapor ated. The residue
was purified hy _obum chromat ography over silica gel
20 (eluent: cycl ohexane/ CH2C12: 70/30). The pure

v mextprs g mtemedeaie B éprepared Aerording &l eh(0. OQDAgnol)

Wﬁﬂ@ﬁﬁhﬁ%y])ﬁlﬁi& etlfyl 3st8r @ OOO'Stn%lETEﬁH RIC028.6018%ol) in CH;CN
&)@thn p0|nt éaéﬂ\ﬁo %r7/0148(§52lHj

11 abu7de 88 ig wipdded. drhegpixfuse wasgdacted with
91,81,. Bhe ofgamc layer was separated, dried (MgSO,), filtered, and the solvent was
evaporated. The residue (0.3 g) was purified by column chromatography over kromasil
(eluent: cyclohexane/EtOAc 90/10; 10 um). The pure fractions were collected and the
solvent was evaporated. Yield: 0.165 g of final compound 146 (66 %).

b) Preparation of compound 150

A mixture of final compound 146 (prepared according to B1.a) (0.0007 mol),
tetrakis(triphenylphosphine) palladium (0.00007 mol) and (CH3)4Sn (0.0014 mol) in
toluene (8 ml) was stirred and refluxed for 2 hours, poured out into H>O and extracted
with CH,ClL. The organic layer was separated, dried (MgSQO,), filtered, and the solvent
was evaporated. The residue was purified by column chromatography over silica gel
(eluent: cyclohexane/EtOAc 90/10; 15-40 um). The pure fractions were collected and
the solvent was evaporated. Yield: 0.109 g of final compound 150 (31 %).
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A mxture of internmediate 28 (0.0026 nol), NBS (0.0028
nmol ) and di benzoyl peroxi de (0.00005 nol) was stirred

w@e0030Qssdr 3 hours, poured out into H2O and eRCT/BR1086/064656

with 5 CH2C12. The organic | ayger was separated, dried
(MS™), filtered, and the solvent was evaporated.
Yield: 1.3 g of internediate 29 (100 %9 (nelting
point: 110C). Exanple Al2 Preparation of internediate
39 Prépatitiodof Compduntii 162 10 A mi xture of
3, 5-di fl uor obenzy R (4.2 mmol ), ethyl chl oroacetate
(4.2 mmol ) and m car bonate (4.2 mol) in
gtqnitrile (7 g stirred at 80C for 18 hours.

The ooI ed and poured into water and

X , . The organic |ayer was dried
over $ i f| Ié red, and the sol vent was
evapor ated. S b‘B/g f internediate 30 (60

P eparat| on of internediate 31 Cl
Br \'\' NO 20 ASn xture of 4-bronoaniline (0.011
romixtuteartzfrhalebmpoundabiod ptepated heoortingan B 1.a) k@ SP hoad) s

evgf)]{)”r"g‘t(b g?% ﬁ}}l?oljﬂg}/rﬁlj\]@g ggleoﬁlc a%l(j ?r3 o(grof)]a(}l%di%tl % h%oegé:{' Bﬁ&)m
wetlpandeaque@isacdim @abmfatee@M ém(}ZaamelM inlimethyghpeod £7 ml) was
ditr6dlatDRC BRYREES %Pn%hfe‘%ﬁm \{zdtl?ﬂ %@&tﬁ@%dtvhﬁm éﬁk?lg.gfhe

was evaporated. Yield I nternme
Ay gANORYI (VIS LRBRSd; P@mﬂewzbmemwesw faeq filtesgyl, and the solvent was

R givrated.i TR redidueWway piedicd by o%ﬁlnﬁilcﬁromafogﬂpﬁy o¥er silica gel
(eluent: CH,Cl,/MeOH: 95/5). The pure fractions were collected and the solvent was
evaporated. Yield: 62 mg of final compound 152 (21%).

Example B2
a) Preparation of compound 131

\ N/ CH3
O = (0] CH
N 0O K”/ ~ 3
C

I
H, O

A mixture of intermediate 7 (prepared according to A2.d) (0.24 mmol), sarcosine ethyl
ester hydrochloride (0.24 mmol) and K»CO; (0.24 mmol) in CH3CN (5 ml) was stirred
at 80°C for 18 hours. The mixture was cooled and poured into water and extracted with
CH,Cl,. The organic layer was dried over MgSQ,, filtered, and the solvent was
evaporated. The residue was crystallized from diisopropyl ether. The precipitate was
filtered off and dried. Yield: final compound 137 (100 %).
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CH3 A m xture of internediate 31 (0.011 nol) and
sodi um net hoxi de (30%in McOH, 5 0.011 nol) in MOH

wo®7iesased under reflux for 3 hours then cool BCI/EP2006/064656

room tenperature and poured_jnto ice/water. The
precipitate was filtered off, dried and purified by
col umm chr omat ogr aphy over silica gel (eluent:

cycl ohexane/ CH2C12: 70/30). The pure fractions were
ka@@tﬁdnaﬂdorhb@nﬁqment was evaporated. Yield: 1.6 g
of i nternedi 409% . 10 c) Preparation of

[ [ Br Br NO1 CH3 A mxture of
053 nol), NBS (0.0053 nol) and
gxi de | (0.0002 nmol) in trifluorotoluene
I{Ied at 80C for 5 hours, then cooled to
15 and CH2C12 were added. The
orga II\ayeD vvas \7\/|th H20, dried (MySO4),

fil tered and ctbe Ivent was evapor at ed. The resi due
(2.68 was crystalllzed from di et hyl

¥ @&tmetqtlwemlw 7 {engred pecoxding i N2 d) ((WQ:ﬂ @ol)zNz(pgenyl-
(ﬁﬁet tBylesR8 (16(5090/@102@&1 K,00; PROoI4 m&IﬂIQ?HgW (8 ml) was

5 PCT/.EP2006 5
s %%Aqggmvsmglﬁt@ufréfo? 3350 5 exarl&"&wth%@ ) Tg preanic
|layeh oxs Bepatdied) dbéd (i\zig$0waﬁltadd,ead1dahe sol it thas avaporated. dihe
. f ' l )
PRG3R putQ by ek flod e Sher Hiiea BB Efuchl
sytlohéxane/Bt0Ac Qﬂ/_elﬁyl 5-40 M| Thepwe factietsdedry dellected and the
GORERAL£Evapsfed! YH1d: .05 of final compound 137 (21 %).

[ nterrredi ate
benzoylper

¢) Preparation of compound 145

O
Z
Br. N N
Q = (0] CH
NT 9 H( T
CH (0]

A mixture of intermediate 7 (prepared according A2.d) (0.0098 mol), intermediate 27
(prepared according to A8.b) (0.0098 mol) and K»COj3 (0.0108 mol) in CH;CN (80 ml)
was stirred at 80°C for 12 hours. The solvent was evaporated. The mixture was
extracted with CH,Cl,/H»O. The organic layer was separated, dried (MgSQ,), filtered,
and the solvent was evaporated. The residue (5.4 g) was purified twice by column
chromatography over silica gel (eluent gradient: CH,Cl,/CH30H 98/2 to 99/1; 15-40
um). The pure fractions were collected and the solvent was evaporated. Yield: 0.66 g
of final compound 145 (12 %) (melting point: 96°C).




10

15

20

teachings in US Pat. Appl.publ. (2004) 2004009976 of
whi ch the content is included herein) (0.0129 nol) in

wab70888371 ) was added. The mi xture was stirr eBCHEP200€054656

for 3 hours, then poured outygn ice at -20C and
extracted with Et OAc. The organic | ayer 10 was washed
Wi th a saturated aqueous NaC solution, dried (MgSO4),
filtered and the solvent was evaporated. The residue
W) Prepaesionlof campodndamidi et hyl ether. The precipitate
was filtered ddried. Yield: 3.75 g of

i nternmedi ate (nmelting point: 184C). 15 b)
Preparati on fediate 36 O, Br N | PBr3

( s added dropwi se at roomtenperature to
a so et medi ate 35 (0.0005 nol) in CH2C12
I Xturle was stj;rred at room tenperature
t hemyévaporated till dryness. Yield:

i nternedi at e 351—1 2@ WO 2007/ 014885 PCT/ EP2006/ 064656

-45- B. Pr_eparat_3| on of the final conpounds Exanple B 1
&) mptuieaf anterpediate 20 (pyeppied aceerding tond7.p) (§-0Q5F@nol), N-(phenyl-

{mﬁ@l}a) dﬁ%étgyleezﬁi ((i).o@zemﬁg%au@cl’@ «?.gef) ﬁfolqaoin @g@b?ﬁ@%) was
Q . C . e e Cl he, e .
st adreliet 51§ B ROREEPIEDtors Hmbsraline SRRy gut ino
HoD amaisEtOAct Thel organid 16y e0 wes wiaglidd witl Satuwated NulH ddriebh@1gS0.),
TR 50 4 858 Sl 7o T35 88 43860 ity
sthev.eliie preaipitate/ wpofiliered offrind dried.i Yighl: 1353 ¢fjfinshgompound 151

ol o) ity pofltUiageekr omat ogr aphy over kronesil 10
?el uént: cycl ohexanel Et OAc 90/ 10; 10 gm). The pure

fractions were collected and the
e) Preparation of compound 129

A solution of intermediate 23 (prepared according to A9.b) (0.0037 mol) in
N-(phenylmethyl)glycine ethyl ester (7 ml) was stirred at 125°C for 6 hours, then
cooled to room temperature, poured out into H,O and extracted with EtOAc. The
organic layer was washed with H,O, then with a saturated aqueous NaCl solution, dried
(MgSO0,), filtered and the solvent was evaporated. Yield: 0.4 g. This fraction was
purified by column chromatography over silica gel (eluent: cyclohexane/EtOAc 60/40;
15-40 pm). Two fractions were collected and the solvent was evaporated. Yield: 2.65 g
of fraction 1 and 0.35 g of fraction 2 (19 %). Fraction 1 was taken up in
CH,ClLy/polymerlab NCO. The mixture was stirred at room temperature for 2 hours,
then filtered. The filtrate was evaporated. Yield: 0.32 g of final compound 129 (18 %).
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sol vent was evaporated. Yield: 0.165 g of final
conpound 146 (66 % . b) Preparation of conpound 150

WERkR7014886 Tj 4 O- CH3 N/ O 15 A m xture of fPCEEP2006/064656

conpound 146 (prepared accordiqug to Bl.a) (0.0007

mol ), tetrakis(triphenyl phosphine) palladium (0.00007

nmol) and (CH3)4Sn (0.0014 nol) in toluene (8 nm) was

stirred and refluxed for 2 hours, poured out into H2O

d)Prepatatioc dbRcbmpuiubl 1632C12. The organic |ayer was

separ at ed, d (MySHA), filtered, and the sol vent

was evapora The residue was purlfl ed by col um

chr omat ogr apky” over silica gel 20 (el uent:

cl ohexane/ H OAC %34 10; 15-40 gnm). The pure fractions
he sol vent was evaporated. Yield:

co 150 (31 %9. WO 2007/014885
PCT/ OBA656 - B\/ > Preparation of conmpound 152
11 N NQICHS A npxture of f| naI conpound 146
(prepared accord| ng to Bl. {;,PPhS)A'
(ompsurepiip ﬂwem%aﬁcer%g@ 111@30)&)&;9& amilb|

qwﬁieﬂgzlgtqﬁélﬁé etﬁ91 &E&Q;dl%c]lﬂ@hhe amb@qael uﬁdﬁgulioy 10024 mol) in
e co
KAL) s uty s e 0" P e %H%avaﬁ SRl
aln;dlethImEadumwahtaﬁbﬂﬁiiﬁl HAband GHg@hi Thk ayganicdager was
%%%?&t@@ \?%fﬁ @64)gv‘ﬁft$ro rﬁ‘%gﬁ ‘gﬁé %e%waé‘é&agoa%é& S%%%f oﬁgdg of
hipabempaund A63nat ogr aphy over silica gel (el uent:
CH2C12/ MeOH 95/5). The pure fractions were collected
and the soI vent vvas 10 evaporated. Yield: 62 ng of
EGDAALIRN & 1 13209 . Exanple B2 a) Preparation of

A mixture of intermediate 33 ((prepared according to A13.c) (0.0027 mol),
N-methylglycine ethyl ester hydrochloride (0.0027 mol) and K>COj; (0.004 mol) in
CH;CN (12 ml) was stirred and refluxed for 23 hours. N-methylglycine ethyl ester
hydrochloride (1 equivalent) then K»CO; (1 equivalent) were added. The mixture was
stirred and refluxed for 24 hours, then cooled to room temperature, poured out into H,O
and EtOAc. The organic layer was washed with saturated NaCl, dried (MgSQ,), filtered
and the solvent was evaporated. The residue (1.15 g) was purified by column
chromatography over silica gel (eluent: cyclohexane/EtOAc 95/5; 15-40 um). The
desired fraction was collected and the solvent was evaporated. Yield : 0.68 g of final
compound 132 (52 %).



Br NCH3 OCH3 NO |I CH3 O15 A m xture of
internmedi ate 7 (prepared according to A2.d) (0.24
wormip1488ar cosi ne et hyl ester hydrochl ori de (BCRRP2006/064656
mrol ) and K2CO03 (0.24 mmol ) i CH3CN (5 nl) was
stirred at 80C for 18 hours. The m xture was cool ed
and poured into water and extracted with CH2Cl2. The
organic layer was dried over MgS™4, filtered, and the
39 Prepatationsf emapamdtlgd. The resi due was crystallized
fromdii opyl ether. The precipitate was 20
and dried. Yield: final conpound 137 (100
01488% PCT/ EP2006/ 064656 -47- D)
pound 137 9 Br N / i Ol-1-CH3 NO
CH3CO A'm xtyre of internmediate 7 (prepared
j Q AZld) (0.004 nol), N (phenyl-

l ‘ h et hyl ester (0.0009 nol) and K2CO03
(Q. 981410l 8 M) was 5 stirred at 80C
over nlldht r d olt into H2O and extracted with

CH2Cl12. The g@nlc | ayer was separated, dried

R o a8 e SR 50 B RS e
mhylglycmmﬁl estee (QU@TT1: moD) wad BHEA (@0 131@@1@;13I &ocmci:N (50 ml)

{ ]
55 0o UGS 1306k, QA i A A VB v

dbrocgand: lagst V(@Jwa@ed wioh stuRtehNaGl dded GVg8Qpphlierdd andthe
JsotventWvas evaporated. The residue (5 g) was purified by column chromatography

over silica gel (eluent: cyclohexane/EtOAc 90/10). The pure fractions were collected
and the solvent was evaporated. Yield: 0.79 g of final compound 130 (27 %).

10
1) Preparation of compound 143

[
O /N
(LI
= (0] CH
N o K’(\/?»

|
CH; O

Final compound 143 was prepared in an analogous manner to B2.c starting from
intermediate 21.

15
j) Preparation of compound 148

o




Br NOL-1-CH3 N OI CH3 OA mxture of internediate
7 (prepared according A2.d) (0.0098 nol), internediate
wQ@72o007/0ptsepar ed according to A8.b) (0.0098 nol)PEIEP2006/064656

K2C03 (0.0108 nol) in CH3CN (8Q m) 15 was stirred at

80C for 12 hours. The solvent was evaporated. The

m xture was extracted with CH2C12/ H20. The organic

| ayer was separated, dried (MgSO4), filtered, and the

Final edinpuaRl BRapspréwied e ahgldgcuemérned tOB2 vatirting from

pu[ri feiéﬁﬁ(] %\n ce by colum chromat ography over silica

JEFMEYRAC gradi ent: CH2CL2/ CH30H 98/2 to 99/1; 15-40

gm . The pure fractions were collected and the sol vent
3 I 0.66 g 20 of final conmpound 145

Bh3f ol 1‘1.1 96C). WD 2007/ 014885
PCT/ EP2006/ 8 d) Preparation of conpound 151

N Ol-1-CH3 \ O A mixture of internediate 20
(prepared accprding to A7.b) (0.0053 nol), N (phenyl -
gt y glygci! | ester (0.008 nol) and K2CO03

NBCN (20 m) was 5 stirred and

ref lfuxed fok 18 hqure, id¢wen cooled to roomtenperature
and pour el OLR int® H2O and Et CAc. The organic | ayer
was washed WlQHg saburated NaC, dried (MgSOH),

;
5 PO AL S R A 5 0 o
pmtemqﬁlattaﬁé« was filtered off and dr| ed. Yield: 1.85 g

of final conpound 151 (74 % (nelting point: 148C).

10 e) Preparatl on of conpound 129
Example B

a) Preparation of compound 53

A mixture of intermediate 13 (prepared according to A6.a) (0.0003 mol),
dimethylamine (0.0005 mol), EDCI (0.0005 mol), HOBT (0.0005 mol) and Et;N
(0.0005 mol) in CH,Cl,/THF (8 ml) was stirred at room temperature for 3 hours,
poured out into H>O and extracted with CH,ClL. The organic layer was separated, dried
(MgSQ0,), filtered and the solvent was evaporated. The residue (0.2 g) was crystallized
from DIPE. The precipitate was filtered off and dried. Yield: 0.053 g of final compound
53 (melting point: 110°C).
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1I~-N 9 NQOL---1CH3 O A solution of internediate 23
(prepared according to A9.b) (0.0037 nol) in

woRqoplensyd met hyl ) gl ycine ethyl ester (7 nl) WaBCHEPI0€4656

at 125C for 6 hours, then 155gooled to room
tenperature, poured out into H20 and extracted wth
Et OAc. The organic | ayer was washed with H2O, then
with a saturated aqueous NaC solution, dried
b)/BEPhiatioh iof tehpslindr3d t he sol vent was evapor at ed.
Yield: 0.4 g raction was purified by colum
silica gel (eluent

aeti am,l and 0.35 g of fraction 2 (19
\A/Q%/tl@ke% p in CH2C12/ pol ynerl ab NCO
i rr at roomtenperature for 2

hours, thenlfil ed.cyglhe filtrate was evapor at ed.

Yield: 0.32 pf final conpound 129 (18 %. WO
2007/ 01488¢& /EP2006/ 064656 -49 f) Preparation of

compound 153 Br CH3 O A m xture
of internediate 26(p accordlngto Al O c)
yci

(0.0012 mol), N-methylc ne ethyl ester
hydr ochl ori de (O. OOU\IT;L) rU,j K2CO3 (0.0024 nol) in
5 CH3CN (15 m) was stquﬁd ;at 80C for 6 hours. The

sol vent &V orated til ess resid
PR AR R CL2, T (BTGUHIE Dreer Riseow quinolin-
ssejd)}phé@dimeﬂrylpa‘kn{dvg%@tic adid)l (prpaetd daman aﬂm&ogmh vieanheMB A 6.¢)

d ' s 0. : i .
gsfﬁ@@fﬁa»saftvi-%égﬁ@?z-g%epé‘%ag%asizgarfoc@%h«gwoﬁgﬂ&ooo‘t
mol) and HOBT (0.0004 mol) in CH,Cl; (3 ml) and THF (3 ml) was stirred at room
temperature for 12 hours, then poured out into H,O and CH»Cl,. The organic layer was
separated, dried (MgSO,), filtered and the solvent was evaporated. The residue (0.25 g)
was purified by column chromatography over kromasil (15 um). The pure fractions
were collected and the solvent was evaporated. Yield: final compound 30 (37%).

¢) Preparation of compound 3

I, N
(L e
& CH
N o 3 0

CH,
A mixture of intermediate 14 (prepared according to A6.b) (0.0002 mol), methylamine
hydrochloride (0.0002 mol), EDCI (0.0003 mol) and HOBT (0.0003 mol) in CH,Cl, (2
ml), THF (2 ml) and triethylamine (0.1 ml) was stirred at room temperature for 12
hours, then poured out into H,O and extracted with CH,ClL. The organic layer was
separated, dried (MgSQ,), filtered, and the solvent was evaporated. The residue (0.15
g) was purified by column chromatography over kromasil (eluent: CH,CL 100 to
CH,Cl,/CH3;0H 90/10; 5 um). The pure fractions were collected and the solvent was
evaporated. Yield: 0.063 g of final compound 3 (62 %) (melting point: 190°C).
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25

N OCH3 OA mxture of internediate 33 ((prepared
according to Al13.c) (0.0027 nol), N nethylglycine

we@tdvylo14883 er hydrochl oride (0.0027 nol) and K2EBEP2006/064656

(0.004 nol) in CH3CN (12 nl)syvas stirred and refl uxed

for 23 hours. N-nethngIyC|ne ethyl ester 15

hydrochl oride (1 equivalent) then K2CO3 (1 equi val ent)

were added. The mixture was stirred and refluxed for

BéPhﬁHﬁ&onbhann@ﬁﬁheu to roomtenperature, poured out

The organic | ayer was washed with

(MgSH), filtered and the

d. The residue (1.15 g) was

hr omat ogr aphy over silica ge

OAc 95/5; 15-40 gm. The 20

Il ected and the sol vent was
qgsof final conpound 132 (52
P2006/064656 -50 h)

un&sto C10 | --ICH3 LL N O
ﬁxl gﬁﬁghtéfcﬂ' igbrohdifiRe M2 ﬁ?ﬁﬁe@@c&)ﬁﬁ ﬂf&@e Inﬁtﬂ) tNlmethyl 2-
bt bR 08P D, Emc GOBEE o) AT U5l Befntreg: &

mihl) asd WHE (S tml) wesistanadl atebdm teanperaturelfér hbhowrs, pporsdssht into H>O

8 s, IRSA0S R ABiS id BoiE RS ol IRl

KI\I@@M} diltgred and éhe spdyeane wes graporaied a"har@eduem é2 g wiag perified by
CBlughn m&n%gfa&)hﬁ GvéddkrGRhdin@Ieht: @‘F%%‘MEH 99¢1v Y8Mum). Two

silica gel | uent :  cycl ohexane/ Et QAc, 90 } ure

firagtiensgpere f‘é“‘é’cﬂnldél‘ﬁ glvent Negs exapogaied, o fic 14 g 5 faction 1 and
VRQY St fedtion DEFictidh ¥ Yag cBktallizoa ﬁoﬁDD‘lJﬂl!ﬂféth%rB Othér The

(@écip]i%tei &zaspﬁl?e%é gﬁ a2 dlglgd %%OHQQS %%% ﬁnaqcolmpo\und/éll i(i\i %)

(melting point: 126°C).

e) Preparation of compound 45

A mixture of intermediate 17 (prepared according to A6.e) (0.0002 mol),
dimethylamine (0.0003 mol), Et;N (0.0004 mol), EDCI (0.0003 mol) and HOBT
(0.0003 mol) in CH,Cl; (2 ml) and THF (2 ml) was stirred at room temperature for 12
hours, poured out into H>O and extracted with CH,CL. The organic layer was
separated, dried (MgSQ,), filtered and the solvent was evaporated. The residue (0.1 g)
was purified by column chromatography over kromasil (eluent: CH,ClL,/CH;OH 99/1;
10 pm). Two fractions were collected and the solvent was evaporated. Yield: 0.056 g
of fraction A and 0.1 g of fraction B. Fraction A was taken up in diethyl ether. The
mixture was evaporated. Yield: 0.055 g of final compound 45 (52 %).
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Br \\ NO-~-CH3 NOI CH3 O Final conmpound 143 was
prepared in an anal ogous manner to B2.c starting from
WO pdogonsei at e 21. 15 j) Preparation of conmpounBCT/RB2008/064656
I \' Br NO-~-CH3 N O/ 0 \.2007/014885
PCT/ EP2006/ 064656 -51 Final conpound 148 was prepared
i n an anal ogous manner to B2.c starting from
internedi ate 29. k) Preparation of compound 141 \ | ?
) PiRpartiiéd ofcoadundi3® | 5 CH3 O Final conmpound 141

CH,

A mixture of intermediate 37 (prepared according to A6.g) (0.0004 mol), N-methyl-2-
propanamine (0.0004 mol), EDCI (0.0006 mol) and HOBT (0.0006 mol) in CH»Cl; (5
ml) and THF (5 ml) was stirred at room temperature for 3 hours. H,O was added. The
mixture was extracted with CH,CL, then filtered. The organic layer was separated,
dried (MgSQ,), filtered and the solvent was evaporated. The residue (0.12 g) was
purified by column chromatography over kromasil (eluent gradient: CH,Cl,/CH;0H
100/0 to 98/2; 5 um). The pure fractions were collected and the solvent was evaporated
Yield: 0.073 g of final compound 36 (33 %).

Example B4
a) Preparation of compound 104

Br. i
AN
N 4 \
e Y
CH; O

A mixture of intermediate 16 (prepared according to A6.d) (0.0006 mol),
1-methylpiperazine (0.0009 mol), EDCI (0.0009 mol) and HOBT (0.0009 mol) in
CH,Cl; (8 ml) and THF (8 ml) was stirred at room temperature for 1 hour, then poured

out into H,O and extracted with CH,Cl,. The organic layer was separated, dried
(MgSQ0,), filtered, and the solvent was evaporated. The residue (0.4 g) was purified by
column chromatography over kromasil (eluent: CH,CL,/CH3OH 95/5; 5 um). The pure
fractions were collected and the solvent was evaporated. The residue was crystallized
from DIPE/diethyl ether. The precipitate was filtered off and dried. Yield: 0.107 g of
final compound 104 (31 %) (melting point: 152°C).



10

15

20

25

10 a) Preparation of conpound 53 Br NC3 / i '~~J
N, NI CH3 / / OA mxture of internediate 13

w@ progpassesl according to A6.a) (0.0003 nol), PCT/EP2006/064656

di met hyl am ne (0.0005 nol ), EBI (0.0005 nol), HOBT
(0.0005 nol) and Et3N (0.0005 mol) in CH2C12/ THF (8
m) was stirred at roomtenperature for 3 hours, 15
poured out into H20 and extracted with CH2Cl12. The
Mgmfatibﬁweommma@arat ed, dried (MgSO4), filtered
and the sol yexn evaporat ed. The residue (0.2 g)

was crystal om DI PE. The precipitate was

filtered of ’\a& ed. Yield: 0.053 g of final

c&ppound 53 (maltl ng point: 110C). WD 2007/014885

PCTHAEPROOBRPE4856~ - 52- b) Preparation of conpound 30
NOYIl / O CH3 Bra/l~ ~ ~N 'NO

ernedhat e

({ benzyl - [ (6-Q oflop2- phenagxy- qui nol i n-

3-yl)-phenyl -nmethyl ] -amo} -@ketic acid) (prepared in

0
e Qﬂgﬁﬁﬁnﬁﬁgyﬁé pledhecorti@cOR0%) Blohe mo)
Ry DI TOTR ARG B{OREED, FEXTG0H0R o)) anIHORT 0,003 mol) in
'@I—LC@{(@ Ifﬁ)'“én& 3‘1—]]ﬂ (B MB vas klifrEPst r@bm&&ﬁ%raﬁﬁf%@ﬂ@%lﬁl@ then

for (51 poured out intao CH2C12
8?’@%95‘1“8 % 3 Arasdakegypdg 7 precipiiplg s Tiltered
aylﬁlthlﬂhbleddf ivldrit3 yebhie fragtivnawschburified by &slugecHrOmagtiphy over

kromasil (eluent: CH,Cl,/CH;OH/NH4OH 95/5/0.1; 10 um). Two fractions were
collected and the solvent was evaporated. Yield: 0.082 g of fraction A (34 %) and 0.03
g of fraction B. Fraction A was purified by column chromatography over kromasil
(eluent: CH,Cl,/CH3;0OH/NH4OH 98/2/0.2; 3.5 um). The pure fractions were collected
and the solvent was evaporated. Yield: 0.05 g of final compound 69 (21 %).

¢) Preparation of compound 72

A mixture of intermediate 17 (prepared according to A6.e) (0.0021 mol),
N-methylpiperazine (0.0003 mol), EDCI (0.0033 mol) and HOBT (0.0033 mol) in
CH,CL (2 ml) and THF (2 ml) was stirred at room temperature for 12 hours, poured out
into H,O and extracted with CH,Cl,. The organic layer was separated, dried (MgSQO,),
filtered, and the solvent was evaporated. The residue (0.1 g) was purified by column
chromatography over kromasil (eluent: CH,Cl,/CH;0H/NH4OH 96/4/0.1; 10 um). Two
fractions were collected and the solvent was evaporated. Yield: 0.06 g of fraction A and
0.007 g of fraction B. Fraction A was dissolved in diethyl ether. The mixture was
evaporated. Yield: 0.056 g of final compound 72 (48.5 %).
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was purified by colum chromat ography over kronasil
(15 gm. The pure fractions 10 were collected and the

waelwemsssvas evaporated. Yield: final conpoundP@GDEP2006/064656

(37% . <c) Preparation of congpound 3 H Br N_' MCH3
CHB ONO 1 CH3 Amxture of internedi ate 14
(prepared according to A6.b) (0.0002 nol), nethylam ne
15 hydrochl oride (0.0002 nol), EDCI (0.0003 nol) and
kdPBTepafition @B corpunde6CH2C12 (2 m ), THE (2 nl) and

triethylam ) was stirred at roomtenperature
for 12 hou oured out into H20 and extracted
with CH2C12. oani ¢ | ayer was separated, dried
(&5804), , land the sol vent was evaporated. The
reshduoe s rified by col um

chr romgsi | (eluent: CH2Cl2 100 to 20
CH2CT?2 3 ‘ . The pure fractions were

col l ected and g 5ol vent was evaporated. Yield:
0.063 g of final conmpound 3 (62 % (nelting point:
YofiiRture\D iSO diktd 8B HprEYareERDOON D ©4486.6) (0-BB8 nall), piperidine

(0907 b, EPCT 0 98TPRRNnd HomT o0 RoN L. CHYs afff g Tree
4 ad) Wpshglrfe@ G teIPeTUS fmﬂ% hom,@pw@ oupinto H28 and extracted

Wi ' .”ﬁle(&gzgﬁélag&l was JePhratedOdRULA1880.), MRFed ¥MTthe solvent
(0.001 m)l)lnCHZé)Z( .
was evaporated. The residue (0.46'g) was purified by column chromatography over

kromasil (eluent: CH,Cl,/CH30H 99/1; 5 um). Two fractions were collected and the
solvent was evaporated. Yield: 0.094 g of fraction A and 0.048 g of fraction B.
Fraction A was crystallized from DIPE/diethyl ether. The precipitate was filtered off
and dried. Yield: 0.094 g of final compound 66 (21 %) (melting point: 78°C).

e) Preparation of compound 114

pio®
VY
Br:
x
N / \
= N _CH3
AT
CH;, O

A mixture of intermediate 15 (prepared according to A6.c) (0.0001 mol), N-methyl-
piperazine (0.0002 mol), EDCI (0.0002 mol) and HOBT (0.0002 mol) in CH,Cl, (3 ml)
and THF (3 ml) was stirred at room temperature for 12 hours, then poured out into
H>O/CH,Cl,. The organic layer was separated, dried (MgSQ,), filtered, and the solvent
was evaporated. The residue (0.11 g) was purified by column chromatography over
kromasil (eluent: CH,Cl,/CH3OH 95/5; 5 um). The pure fractions were collected and
the solvent was evaporated. The residue was dried with diethyl ether. Yield: 0.062 g of
final compound 114 (55 %).
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5mM) and THE (5 m) was stirred at roomtenperature
for 12 hours, poured out into H2ZO and CH2Cl2, then

wariornedss or 5 m nutes. The organi c | ayer was PCT/EP2006/064656

separated, dried (MySO), fikjered and the sol vent
was evaporated. The residue (0.42 g) was purified by
col umm chr omat ogr aphy over kromasil (eluent:

CH2C12/ CH30H 99/1; 5 gm. Two fractions were
dpPlepaatich afcbnif@ndab¥ent was evaporated. Yield: 0.14
g of fraction-4 040 0.064 g of fraction 2. Fraction
1 was crysta m Dl PE/ di et hyl ether. The
precipitate eted off and dried. Yield: 0.138 g

dfigfinal ) (31 %9 (nelting point: 126C). e)
Prep ' 5 ~1I ~ CHB3NCH3 / |/ N,

N < ' intermedi ate 17 (prepared
accor diMng 0. ) . 2 nmol), dinmethylam ne

(O 0003 nol ), (EII 0004 m)I) EDCI (0.0003 nol) and

(0.0003 ol ) in CH2CL2 (2 2andTHE% m) was
ﬁ mt@a of intemagdiate A prepasedaqegrdingto Aoy (©,0084 mably pyplidine
(o 0006‘!21@1)3139@(0 060% 1861) whd FICH (01@0061}1361) @{ GHEEE (Jl #Meand THF

5o S S S T 1 S B

ik fufré wds ﬁyeredal Thaﬁlﬁhimmte@gpc&mhgt Thearsiduowaspurified by column

" .
(o4l BRSHAAGAR A0k, ol £11 1T (045
dragtiensgvere collactask andrthgdsadvrent Bas egamrated a&teur@mdls (0.14 g) was
RERREIRE fﬁ)rﬁvﬁﬁtﬁy@ Eﬁ‘a@r uPhé %l'e&bﬁétg Was %‘it@l%ﬁ of i dr{&l)ﬁ 90 under

Was evaporate Ig final conpound 4
(Vgouay, Yielsh @@goﬁfmeh%@@upé# %@?o%éb@sl@eseoml 5kl @)
Preparation of conpound 36 O/ \ \ N CH3

g) Preparation of compound 70

A mixture of intermediate 17 (prepared according to A6.e) (0.0008 mol),
thiomorpholine (0.001 mol), EDCI (0.0012 mol) and HOBT (0.0012 mol) in CH»Cl,
(5 ml) and THF (5 ml) was stirred at room temperature for 12 hours, poured out into
H>0 and CH,CL, then stirred for 5 minutes. The organic layer was separated, dried
(MgSQ0,), filtered and the solvent was evaporated. The residue (0.48 g) was purified by
column chromatography over kromasil (eluent: CH,CL,/CH3OH 99/1; 5 um). The pure
fractions were collected and the solvent was evaporated. The residue (0.117 g) was
crystallized from DIPE/diethyl ether. The precipitate was filtered off and dried. Yield:
0.029 g of final compound 70 (25 %) (melting point: 144°C).
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N NCH3 O CH3 A mxture of internediate 37 (prepared
according to A6.g) (0.0004 nol), N nethyl-

w@empanasi ne (0.0004 nol), EDCI (0.0006 nol) apdi/EEB6/064656

(0.0006 nol) in CH2C12 (5 5. &) and THE (5 m) was
stirred at roomtenperature for 3 hours. H20 was
added. The m xture was extracted with CH2Cl2, then
filtered. The organic |ayer was separated, dried
Qﬁg@@gi__flltered and the sol vent was evaporated. The
. ; purified by col um
kromasi| (eluent gradient:
jo 98/2; 5 gm. The pure fractions
he sol vent was evaporated 10
[i nal compound 36 (33 %. Exanple
on of conpound 104 Br N J,,Y N N CH3
5 Amxture of internmediate 16
' No . d) (0.0006 nol),
1- nethylplpera2|ne (0.6909 nol ), EDCI (0.0009 nol) and
HOBT (0.0009 ¢f51) Pn CH2C12 (8 M) and THE (8 m) was

H fixteR FifinbP&Th dp&ﬁaqoswﬁaré@fn an dialbgoud ﬁhﬁﬂnd@%l Bxa) (0.0002
out. into O an

P bR A oS . Blihaa T oo R hd R or v
£0.00 Ehtnolyds DME (2.0 atilp ovas Silireed a SO0 eSOI(thdhrg )themoled to room
P . B R TRL4 0 i SRR i

& wes bépatatedd driad (WBEOgo ﬁltemd, amdéheas@m aag dvappméed yielding
I0eRIRAL §h e PachibY %Ja@ {n‘lﬁ&ijby éJl&ﬁ&h @W&Aﬁ%ﬁa@y ovet E‘iﬁEa 6éﬁf(€luent

prec:lpltate Wwas Pere drie
SH2GlY GH O MRl dﬁdm@o Iweﬁa%)@n% W@qetcpﬂgct‘ffbm the E@Z@)t was
\SCup4téd. 07ié1a8 5.0BETHFIFRRAOH ACRARRES g oBBactioh IPTRRH0AB Was

%;ysga?ll;rzggl{?oqn ?)%P]gHﬁle precipitate was filtered off and dried. Yield: 0.047 g of
final compound 59 (33 %) (melting point: 126°C).

Example B6
Preparation of compound 154

?

3-Chlorobenzenecarboperoxmc acid (0.0005 mol) was added at 5°C to a solution of

final compound 105 (prepared in an analogous manner to B4.a) (0.0005 mol) in
CH,CL (7 ml). The mixture was stirred at room temperature for 24 hours, poured out
into H>O and extracted with CH,Cl,. The organic layer was washed with H,O, dried
(MgSQ0,), filtered, and the solvent was evaporated. The residue (0.3 g) was purified by
column chromatography over kromasil (eluent: CH,Cl,/CH3OH 100/0 to 98/2; 5 um).
Two fractions were collected and the solvent was evaporated. Yield: 0.07g of fraction
A and 0.013 g of final compound 154 (4 %).
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9 H / N/ MNM I O INCH3 A mxture of
internmedi ate 17 (prepared according to A6.e) (0.0002

woredoy/014845 met hyl pi per azi neam ne (0. 0002 nol), BDZEP2006/064656

(0.0003 nol) and HOBT (0.0003ggml) in 5 CH2CL12 (3 m)
and THE (3 m) was stirred at roomtenperature for 12
hours, then evaporated till dryness. The resi due was
taken up in EtOH The precipitate was filtered off
Bxem@ld BT Yield 0.3 g. This fraction was purified by

%@&gﬁmy over kromasil (eluent:

5/5/0.1; 10 gn). Two fractions

were collgctey and the sol vent was evaporated. Yield:

0.082 g of aetion A (34 %9 and 0.03 10 g of fraction
A was puriffised by col unm chromat ogr aphy

ddrer A elyueniN. CH2C12/ CH30H NH40H 98/ 2/ 0. 2;

& fractibhs were collected and the

sol B ated. Yield: 0.05 g of final
conmpound ?121 % Preparation of conpound 72 CH3
9 V' \ N/ i 3 N 151 O A mxture of

LRG0 ShRpada AERTAL RIALS) (o b Bpgtrotidine
{05yl s B 4104003 Srrigi hoursh Theyeatdue Wes phfifiedipylcqlian
CBrothato yadviet kRSl (5108 CRNPEACAT;0 OHLFR/DRUr: S,

pqur ed _ou intq H20 and, _extract ed th Cl2. Th )
&Bg‘éﬁ% 3'1(1)13 By rfp%gnss@gg ,cg{l%e’:({ e tgg s%rwgwf ’ev%rated. eThe residue
fvids ttekeadip iR ditthy ethephntedricd\sel@\VRERE af fiflal cohpoumd 29 (58 %).
(0.1 g) was purified by colum chronat ography over
kromasi| (eluent: CH2C12/ CH30H NH40H 96/4/0.1; 10 gn).
BxompieB&ti ons were coll ected and the sol vent was
%yﬁ-%Wﬁﬁgof&Md%% g of fraction A and 0.007 g

0 ractron K _Fr actton A was dissolved in diethyl

et her. The
final

jure was evaporated. Yield: 0.056 g of
72 (48.5 %.
o

Br. N
NT e,

A mixture of intermediate 3 (prepared according to Al.c) (0.0006 mol), N, N-dimethyl-
N’-(phenylmethyl)-1,2-ethanediamine (0.0009 mol) and K>COs3 (0.0009 mol) in
CH3CN (6 ml) was stirred at 80°C overnight, poured out into H,O and extracted with
EtOAc. The organic layer was separated, dried (MgSQ,), filtered, and the solvent was
evaporated. The residue (0.44 g) was purified by column chromatography over silica
gel (eluent: CH,Cl,/CH;0H/NH,OH 98/2/0.5; 20 um). The pure fractions were
collected and the solvent was evaporated. Yield: 0.17 g of final compound 51 (47 %).
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25 WD 2007/ 014885 PCT/ EP2006/ 064656 -56- d)
Preparation of conmpound 66 CH3 41N N O A m xture of
WO pdogonssi at e 17 (prepared according to A6.e) POI/BPDB6/064656

mol ), piperidine (0.001 nol)go.EDCI (0.0012 nol) and

HOBT (0.0012 nol) in CH2Cl12 (5 mM) and THE 5 (5 m)

was stirred at roomtenperature for 12 hours, poured

out into H20 and extracted wth CH2Cl2. The organic

by Pespariion SEpanpaed, 18dri ed (MySO4), filtered and the

sol vent s~Rvaporated. The residue (0.46 g) was
purified b @ um chr omat ogr aphy over kronmasi |
(el uent: 2 / CH30H 99/ 1; 5 gm. Two fractions were

t he soI veht was evaporated. Yield:

st al l'i zed from DI PE/ di et hyl et her .

i filtered off and dried. Yield:

0.094 g of fbﬁ bpound 66 (21 % (nelting point:

78C). e) Preparation of conmpound 114 \ I \ N\ Br N ~%
AChigtufy dDikiknddidt® 7 fpmepared aecobding td AP st (0.00 12 1ibl), N, N-dimethyl-

Q\Pf %ggﬁ%-%@zgg{fﬁ%@%ngﬁ)oé\%)(a%gqg%qﬁ'o?) 8 hlo %CN (10 ml)
(vas 6o0ed atod0)°CiavemiGipousal ot pn lmdﬁx&aqtsd m1t}1 W£°L. The
%}grarnﬁﬂ‘Qy&twa{s%%{lzt%m&ﬁt(Mg‘S(L? rﬁl%?ﬁ(f‘ﬁl‘drtﬁe sOIRER whe 'é(/ﬁ%rated

E he "or gani c ayer was sep ar at
dihe aesiqua{888)e) Was prefied by solampcbramad@aphy g kromasil (cluent:
SR/ @HSOH/NHFOH 0313701 €; 1944 im)) Twa&a&wmfwsea céliected and the

ﬂl]IZ %1%%%8@%@ ?{%L}Y &.ﬁ/ q)ﬁ%acglég (Ja(&{)f 2%‘\%1?0‘51 B. Fraction A

waislcegstatlized rfrom DERE SHevgatipites way Siftered péithnd Hriedr Bizld 03 g of

mglgor r@qﬁ%g?@gj@g% ntemeé) Yield: 0.062 g of final

Example B9
Preparation of compound 22

F CH;

1. N
=
N 0]

I
CH,

DIAD (0.0027 mol) was added dropwise at 0°C to a mixture of intermediate 34
(prepared according to A4.b) (0.0014 mol), N, N-dimethyl-N’-(phenylmethyl)-1,2-
ethanediamine (0.0027 mol) and PPh; (0.0027 mol) in THF (15 ml) under N, flow. The
mixture was stirred at room temperature overnight, poured out into H,O and extracted
with CH,ClL. The organic layer was separated, dried (MgSQO,), filtered, and the solvent
was evaporated. The residue (2.6 g) was purified by column chromatography over
silica gel (eluent: CH,Cl,/CH;0OH/NH4OH 97/3/0.1; 15-40 um). The pure fractions
were collected and the solvent was evaporated. The residue (0.086 g) was purified by
column chromatography over kromasil (eluent: CH,Cl,/CH;OH/NH4OH 98/2/0.1; 10
um). The pure fractions were collected and the solvent was evaporated. Yield: 0.05 g
of final compound 22 (7 %).
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WD 2007/ 014885 PCT/ EP2006/ 064656 -57- f) Preparation
of conmpound 122 N N O1 CH3 O A mxture of

wo pdogonsei at e 18 (prepared according to A6.f) POI/BPIM6/064656

mol), pyrrolidine (0.0006 mpfy)., EDCI (0.0006 nol) and
HOBT (0.0006 nol) in CH2C12 (4 mM) and THE 5 (4 m)
was stirred at roomtenperarure for 18 hours. H20 and
CH2C12 were added. The mixture was filtered. The
fixhinbRi B1OVas evapor at ed. The resi due was purified by
cobum ..chr omat o ra y over kromasil (eluent:
gnm). The pure fractions were
| he solvent was evaporated. The residue
crystallized fromdiethyl ether. The
as filter&dsoff and dried at 50C under 10
: of final conpound 122 (32 %
51C) . 8¥3Preparation of compound 70
N o ' % internedi ate 17 (prepared
accor di ng t0|A6 (0.8 ®8 nol ), 15 thi onorpholine
(0.001 nol), “E 0. 0012 nwialpteand HOBT (0. 0012 nol)

VBt bthdtiahe P Bropdiba acholide RER23) (G061, By aBe ™
@F&'{dlmethwhé’rr(%meth@dph@wl)sl Prethanediamine£0.002amiod) Wasystirred at
%SC PG E Qhenqﬁlké?lql ﬁllﬁ?zh (31f15(b15 eflﬁ%rgeﬂﬂs fa @r was separated,

sol vent was e resid

ied (MedOp)y ﬁlte@rim tbﬁ ﬁ@ﬁﬂ%ta@sﬁﬁwr@%ﬂh@rr S (0.5 2) was
gpﬁhﬂedlby céluiialobt SaidOtaply dver Rr@tflsil (&'Kl@ntp CHBECRACH;0H/NH,OH

Sy B e Wi e §escp s o a8 e B3t wpsgporatea.

fTihe resItREO DB yvlas dtshrdved ANETERCHp andtanversd intd the efdnedioic

Egé; S{:]Eﬂ’fé‘? Bolpialt €t P“ef%ﬂ%i’an%%fegbgi}?ao (5RO tha Sompound

(ﬂ@l@h%@%

col |l ected
(0.14 9)
preC|p|tate

b) Preparation of compound 37

A mixture of intermediate 12 (prepared according to AS.c) (0.0013 mol) and N,N,N -
trimethyl-1,2-ethanediamine (0.0026 mol) was stirred at 90°C for 2 hours, then taken
up in H>O and CH,Cl,. The organic layer was separated, dried (MgSQ,), filtered, and
the solvent was evaporated. The residue (0.5 g) was purified by column
chromatography over kromasil (eluent: CH,Cl,/CH3;0H/NH4OH 95/5/0.1; 10 pym). The
pure fractions were collected and the solvent was evaporated. The residue (0.084 g)
was dissolved in CH3COCHj3; and converted into the ethanedioic acid salt. The
precipitate was filtered off and dried. Yield: 0.099 g of final compound 37 (18 %)
(melting point: 142°C).
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Exanpl e B5 Preparation of conpound 59 CH3 9 N NO N
O11I1f CH3 OA mxture of final conpound 105

w@ progpasserl i n an anal ogous nmanner to B4.a) (0.PODRP2066/064656

nol ), methyl boronic acid (0.Q05 nol), Pd(PPh3)4
(0.00002 nmol) and Na2CO3 2M (0.0011 nol) in DMVE (2.9
m) was stirred at 90C for 6 hours, then cooled to
room tenperature. H20 was added. The m xture was
@I&Bﬁl wi th CH2C12. The organic |ayer was

\ﬁz arat e . e O4), filtered, and the sol vent
&39%%; At e i ting 0.238 g. This fraction was
purified b of unm chr omat ography over silica gel

(eluent: 1d »C12/ CH3 99¢r, 10 gm). Two fractions
were collectéd and th so vent was evaporated. Yield:

BrQ8 g ofxf 1o m .06 g of fraction B.

Fra rytalllzedfromDIPE The

: was GHsl Qered of f and dried. Yield: 0.047 g
of final n‘g{ound 59 (33 % (nelting point: 126C). 15
Exanpl e B6 PF8paration of conpound 154 0- Br,, N ON

Qa fﬁhiam@ o¥- ﬁﬂrﬁé&e@mmwlpafea%&rramglts ABB)0.09 nBROF, ol )

(om0 o Sk e %98"“”“@%1&1;6-

|dnnaay1@iﬂmpzo;(yn Sﬂe)hylc'ﬁﬂmdnnnde,ﬂn)eiwmﬁorﬁlel (008, 81256 mamol) in

SHPELCH B, S s gy 0 s v
wouted mto)waﬂerru a@d the( ovg@ta Jayer whs s;apemteda e predugiovasqrified by
Wﬁ&n?a\f@g% OSSR s1ﬁb§%él?ﬁk&ﬂfsﬂ(ﬁn§ %bxﬁ@hn{)l@m@lzedld@%o CH.Cl,

col unm cthr Qmat ogr aphy ;over kromasi| (e| uent
AMsPthy %rﬂa(bH heypyrg Trations were soligefed and fhe sqlyent wan gvaporated.

aakldefihgldompbund 83 @8 %ent was evaporated. Yield: 0.07g
of fraction

b) Preparation of compound 47

A mixture of intermediate 17 (prepared according to A6.e) (0.15 mmol), diethylamine
(0.225 mmol), 1-hydroxybenzotriazole (0.225 mmol) and 1-(3-dimethylaminopropyl)-
3-ethylcarbodiimide hydrochloride (0.255 mmol) in THF/CH,Cl, (1:1, 4 ml) was
stirred at room temperature for 12 hours. The mixture was poured into water and the
organic layer was separated. The product was purified by chromatography over silica
gel (Kromasil Sum, 250x20mm, CH,Cl; : 100 to CH>Cl,/MeOH : 95:5). The pure
fractions were collected and the solvent was evaporated. Yield: final compound 47 (44
%).



25 A and 0.013 g of final conmpound 154 (4 % . WO
2007/ 014885 PCT/ EP2006/ 064656 -59- Exanple B7
woe@parasi on of conpound 29 / CH3 Br. | \ \ NNTZEB2000064656
No A mixture of internedi ate_g_(prepared according to
A3.a) (0.0002 nmol) in pyrrolidine 5 (0.5 m) was
stirred at 140C for 12 hours. The residue was purified
by col um chromat ogr aphy over kromasil (el uent:
CYP£sharaEbid O bdddild28/ 2/ 0. 1; 10 gn). The pure
fractions e _col l ec mnd the sol vent was
evapor at ed. ¢ resigdue was taken up in diethyl ether
and dri ed. 1 o:MjV 8_gc}pf final conpound 29 (58 % .
10 Exanpl e B8 a) Pjeparati ‘on of compound 51 CH3 Br
£ \minture of internediate 3 (prepared
accp . (0.0006 nol), N, N-dinethyl -
N - (pfienwW neohyl) =l , 2- et hanedi am ne (0. 0009 nol) and
K2C03 (0.0008ypol) in 15 CH3CN (6 ml) was stirred at
80C over ni_ght oured out into H20 and extracted w
2 ORdure T, elrrgeaﬁate 7 |(ar>¢p¢res\/a@00§@p& fafed) (23 @@ql)s/@éimethyl-N -
fmétr?aétﬁgen&ﬁﬁnﬁle €029 aﬁ@ﬁotaﬁ‘iftﬁﬂ@i&bﬁﬁe OTI\?mErﬁ)‘-I) mue

bforprire (LR B el e Br dorn fl}%%rs%%% ppureglnto water

@il theldrgaricitagef wacdepantdWEhepodudtardsgurifind by bRroamltopgaghy over

9 BLERGE9f, 40Bch eBL DA KB TAGNH 5.6 o
Bragtiensawére soldctadomd dhensplueant @ias evaporated. Yield: final compound 2 (69
%).

Tables 1-6 list the compounds that were prepared in an analogous manner as one of the
above Examples (Ex.No.).



wOR20d7d1438t hyl -

Br. \ Nei

NCH3 NO CH3 \ A mxture of

(prepared according to A2.d) (0.0012 nol),

N -p
and K2C03 (0.0018
at 80C overni ght,

henyl
nol )

in-GH3CN (10 ni)

intermedi ate 7

-1, 2- et hanedi am ne (0. POW/BPIID6/D64656

5 was stirred
poured out on ice and extracted with
CH2Cl12. The organic | ayer was separated, dried

(MS™), filtered and the solvent was evaporated. The
residue (0.86 g) was purified by colum chronat ography
over kromasil (elu Tt CH2 CL2meHSOR NG H 9743/ 01
15-40 gnm). Two fractjons were ¢gollegted and the
sol vent was evapor a%’edg Yilel d: |0. 64 |g,of [fractlion A
and 0.01 g of fracft tonuBO|Fraction AZ0 Was
crystallized fromDEPEE The preécipif{afe Was fill tergd
off and dried. Yie|& $.03 g off final cgnpound 18
(melting point: 120C). Exanpl e |B9 Preparation |of
conmpound 22 F CH3 [ Br. I \ \ N, 1 i3 Dl AD
(0.0027 nol) was added drd axt OQ
internedi ate 34 (pF‘eparedm (["h AQL ) ({
nol ), N, N-dinmethyl} N -(phenyl ne yI)H, 24 ' '
et hanedi am ne (0. 00Z7 ol ) and [PPh3](0. 0027 DERN
THE (15 m) under N2 flow| The| m xtlure was st|i kred @t
room tenperature oyernight, .pour®d out, i nt @ HAG=an( 5
extracted 20 with Cl2. e orJani %I ay% wase =
separated, dried (WySO4), |filtered, |ahd the scl%ent Q
was evaporated. The residye (2.(6 g) |was purifiled by 5
col umm chr offat ogr aphy—oven —sillica gel (gl uent!: d
CH2C12/ @H—B@\H/ NHAOH 97/3/0.1; 1%-40 gm. The pure
fractions yaere col | ected|and t sgl vent was| . -
evapor at ed.¢ The reshdue (0.586 gk wasTpurliFied By |5
col utrm chr@mat ogr aphy over Kronmesi | [(el ugnt: ' '
CH2C12/CH3 NHA0H 98/2/0./1; 10 25 gm. The pyre
fractions V\Ei’—e: col fected—amd—tie sutverntTwas
eva rated( Yield:| 0.05 g| of flinal |conpgund 22 (7|9 »
07/ 01 PCTY EP2006/|08465%6 - 6]-
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Exanple B 10 a) Preparation of conpound 20

NCH3 N

o/ |

/ CH3

O-CH3 CH3 \ oxalate A m xture of

Br

WO ndogronmses ate 7 (prepared according to A2.d) (BCDBRB06/064656
nol) and 5
N, N- di met hyl - N - ( 2- net hoxyphenyl ) - 1, 2- et hanedi am ne

-65 -

(0.0026 nol) was stirred at 90C for 2 hours, then
taken up in H2O and CH2C12,  The organic layer was
separatqd, dried|[(MSM), fifltered, apd the¢ sol vent
w@-évaporated. The redidue (0.5 ¢g) wa punified bcg
C & ugtngihr omgt ogr gphy qver kionasifl (eluent: g
CHP CE2RH30H/|NHAOH  95/|5/0. 1] 10 gm). The plre A
Féacgi orls werle col|l ectgd and|the $ol vept was
evapor atled. 10 Theg resi|due (0.084(Q) s di $solved in
H3000HS CONVETrted [Tt o (he effranefior c[ acrd
csalt. Th a,w:@'pl t@dg} a@dr' . @
Yeel d: Q. 029 |g )ef/ |f Nad ou 29—(18 (ye¥tiln
poi nt: 142C).| %) Rriepar|ati on|af conpound: 37 |TH3
CH3—H3—-AC—15—exalat d-Amyturerof—pterrmpdiate 12
pr epar € ording to[A5.c) [(0.0013 mplf amd, N, NN -
[ ri met hy - ef hariedi gpine ( Q0026 Tyol )8 was Gt i rrjed
at, 90C flor 2 |holr g\ t he e upNid HZD ands cH2 (LB,
The or gamnd ayer S depa at@i, gdried SO4S:, Q
filtered 'hd Y80l fent Wx]s1 evapdrafet. THe regidue
0.5 Qq) urififed by colu 20| chr omat ogiaphy qver
Kr omasi | | yent : [CH2CY2/ CH30H NH4#OH 9%/8/0]1; 10|gm).
The pur rgctiorls werle col lfegted Aand|te s$ol yeqt| was
ey apor atled. The r dsidug £0. 084.9) | Qas ssol NG
000H3 @nd |cBnvarfed i Rto {1 el fanediQi c|ac/d ga¥t.
The A A
p p p p p p p p p
>
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precipitate was filtered off and dried. Yield: 0.099 g

of final conpound 37 (18 %9 (nelting point: 142C). 25
wOo\e»0200889014885 PCT/ EP2006/ 064656 -62- Exanpl BCBERDO@Y64656

Preparation of conpound 836¢H3 B CH3 ONO 1 CH3 A

m xture of internmediate 14 (prepared according to

A6.b) (0.17 mmol ), 5 4-nethyl piperidine (0.255 nmmol),
1_h\/drn \/hnn7nfr| azole (ﬂ 255 mm| and ’_(’2_

i maLhyI am nc propyl ) - 3- et hyl|{car bod| i m de hydr o¢hl ori de
%03 g,/ 0.295 mml) irj THI@H2C1P (1:1] 4 n) was
5t rﬁ;eg;at rcomteﬁna%eretgre for 12| hours| The rn'%ture
s .Ep8yred ifnto Veter [and tlh€ organic | ayer wags
>é?pagated. THe prqduct [was gugifief by ¢hromafography
pver ~sillica del (Kromagil 5m ©250xR0 nm [CH2C12 : 10C

66°C

0 CH2CIZ2 10 [/ VeCH— 9 10) [ The ppre fractiong wWere

collected S n S apor df. I
f enal cqmyeund (5879 . Reepaf aj==on | of MpyAd
N a4 5 B | ot

A7 /CH3O ( NaCH3 =\ Q45 A pixtur¢ ‘&f
ntarmdi ata l17 (nAraonarlad adecAardi ny + N /\2 al () 15
Aterregat-e11 U.u,m. ed—ageording—teoAb—e) (415
mol ), diethylamne (({.225 (hmol),

L- hydr oXybenzotri gzol e (O 245mmml and . . .
1= 3- di methyl|am nqpEopy 3-=t hyl c&& bodi iz de | = an
hydr ochl or¥i dg (0. 258 mnﬁ%) inc-)THE/ SRPC12 H 1, Af-)rH) Q
vas stirlred gt rogmtenperatiure fof 12 hours. The

i xture |was poured intq watgr and the ofganic]ll ayer

vas sepdrated. The product vias pur|fied by
chr omat qQgr aphly ovgr siljica
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20 gel (Kromasil 5m 250x20mm CH2Cl12 : 100 to
CH2C12/ MeCH : 95:5). The pure fractions were coll ected
wanah7hhsssol vent was evaporated. Yield: final ePOEP206064656

47 (44 % . WO 2007/ 014885 6PCT/ EP2006/ 064656 -63- cC)
Preparation of conmpound 2 CH3 N\-CH3 Br \ \ NNO
CH3 1 CH3 A mxture of internmediate 7 (prepared
ar‘r‘nrr‘lir‘g to A d) ( 25 Tml), NN iofhyl_l\l'_
5 mml ) and pot asfsi um

et hyl etlhyl enefli am ne (0.

Caf bgnatle (0.2p mmol )| in acetlonitrifle (5 mo) wap
st3 r Bedslat 80Q §br 18 hourls. The mi xt|ure wasspour d
g oEwaAtler anf he qrganilc | ajer wag separjaged. [The
pﬁadEct was pufified|by chromatlography over| silifa

Krgmasil bm 250x20mm CH3Cl12 : (100 to
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Phys. data:
melting point (°C)
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1. Melting points 5 If possible, nmelting points (or
ranges) were obtained with a Leica VM 4B Kof fl er bank.
wab@7/eisss ng poi nts are uncorrected. 2. LCVS cPODEP1006/664656
Met hod 1: 10 LCMS was car r-is2d out (el ectrospray
lonisation in positive node, scanning node from 100
to 900 anmu) on a Kronasil C18 (Interchim WMontl ucon,
FR) 5 gm 4.6 x 150 mm); Flowrate 1 m/mnute. Two
nobi | e phases (nobile phase A 30 % 6.5 nM anmoni um
acetate + 40 % acetonitrile +30 %formc acid (2nl/1);
bile phase B 100 % acetonitrile) were enployed to
Fun a| gr adi fent cdnditian from 100 %A for |1 minuté to
15 10D % Bfin 4 nMinutes, 100 PoB fof 5 m putes to|100
o APn 3 nijnutes,| and [reequilibrate with|{100 % A|for
P griglites) .| Met hgqd 2: LCM5 was carr|ed out

& eg rogprlay Yori satiogn in bpth positiveland negative
pul §pd)R |20 @n a Kro;.lrar;c,il 18 (I nterchim Montl @icon,
FE) 5 gm| 4.6 ¥ 100 ; Flpwrate 0.8 |(m/mnutfe.

8
Two @Jbi | e [phaseyg (nobi|l e phase A: B5 % 6|5 nM
anmmon| um acletate [+ 30 (% acetpnitri|le +35(% form ¢
acid (2 m/|1); ndbile phase B 100% acetonitrile) [were
eptoyed—to—run gradtent—copdit+op—from166—9tATfot
1 mnpte tgq 100 %9B in |4 mnutes, 00 % B at a flow
Fafxe pf . 24 mEmi|nut® flor B nj nuTes|t o100 % & at |0. &
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Met hod 4: LCVS was carried out (el ectrospray
ionisation in positive node, scanning node from 100
WO 2009004885TU) on a Xterra M5 Cl8 (Waters, M I f ord/ERM)6/664656
gm 3.9 x 150 mm; Flowr&e 1 m/mnute. Two nobile
phases (nobile phase A: 85% 6. 5nM anmoni um 5 acetate +
15% acetonitrile; nobile phase B: 20% 6.5 nM anmoni um
acetate + 80% acetonitrile) were enployed to run a
gradient from100 %A for 3 mnutes to 100% B in 5
m nutes, 100% B for 6 mnutes to 100 %A in 3 m nutes,
and reequilibrate with 00 9% A for m nut es) 10
Tabl e[| 7. LCMS par gnt peak Conpound LCMS parlent peak
| CMS frethod| No 11428 1 |2 456|2 4 442 1 |5 470 1 6

184 Q| 7 467 1 8499 1 |9 513|1 10(518 1| 11 470 1
125538 1 18 530 1 14 558 1 16 4701 17 (484 4 21
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29 543 1 30 608 1 33 514 2 WD 2007/014885

PCT/ EP2006/ 064656 -88 Conmpound LCMS parent peak LCVS
woredoiooissNo 34 515 1 35 526 1 36 554 1 38 4O1/£P2088064656

424 1 40 486 1 42 526 1-843 554 1 44 557 1 45 500
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63 466 1 64 526 1 65 544 1 67 554 1 68 542 1 69

286 3 71 570 1 72 5551 73 574 11 74 588 1 WO
wQo@7/0084885 PCT/ EP2006/ 064656 -89 Conpound LEMSEP2006/064656

parent peak LCVMS nmethod N8575 618 1 76 619 1 77 614

1 786311 79 630 1 81 486 1 82 482 1 83 496 1

84 511 1 85 480 1 86 484 1 87 512 1 88 500 1 90

572 1 91 573 1 92 561 1 93 2351

Phys. data
melting point (°C)

R’
H

R6
J,F
&

R2
-OCH;

Rl
-Br

Exp.
no
B6

Co.
no
154




10

15

20

25

30

35

94 556 1 95516 1 97 536 1 98 512 1 101 550 1 111
561 1 113 627 1 114 624 1 115 627 1 116 611 1 117

w®20070148818 611 1 119 334 1 120 574 1 121 6POI/EP200&6E64656

526 1 127 544 1 WD 2007/0148&5 PCT/ EP2006/ 064656 - 90
Compound LCMS parent peak LCMS nethod No 128 487 1
129 488 1 130 527 1 131 443 1 132 477 1 133 471 1
134 485 1 137 519 1 138 520 1 139 520 1

C. Analytical data

For a number of compounds, either melting points or LCMS data were recorded.

1. Melting points

If possible, melting points (or ranges) were obtained with a Leica VMHB Koffler bank.
The melting points are uncorrected.

2. LCMS conditions

Method 1:

LCMS was carried out (electrospray ionisation in positive mode, scanning mode from
100 to 900 amu) on a Kromasil C18 (Interchim, Montlugon, FR) 5 um, 4.6 x 150 mm);
Flow rate 1 ml/minute. Two mobile phases (mobile phase A: 30 % 6.5 mM ammonium
acetate + 40 % acetonitrile +30 % formic acid (2ml/l); mobile phase B: 100 %
acetonitrile) were employed to run a gradient condition from 100 % A for 1 minute to
100 % B in 4 minutes, 100 % B for 5 minutes to 100 % A in 3 minutes, and
reequilibrate with 100 % A for 2 minutes).

Method 2 :

LCMS was carried out (electrospray ionisation in both positive and negative (pulsed))
on a Kromasil C18 (Interchim, Montlugon, FR) 3.5 um, 4.6 x 100 mm); Flow rate 0.8
ml/minute. Two mobile phases (mobile phase A: 35 % 6.5 mM ammonium acetate + 30
% acetonitrile +35 % formic acid (2 ml/1); mobile phase B: 100% acetonitrile) were
employed to run a gradient condition from 100 % A for 1 minute to 100 % B in 4
minutes, 100 % B at a flow rate of 1.2 ml/minute for 4 minutes to 100 % A at 0.8

ml/minute in 3 minutes, and reequilibrate with 100 % A for 1.5 minute).

Method 3 :

LCMS was carried out (electrospray ionisation in both positive and negative (pulsed)
mode scanning from 100 to 1000 amu) on a Sunfire C18 (Waters, Millford USA) 3.5
um, 4.6 x 100 mm); Flow rate 0.8 ml/minute. Two mobile phases (mobile phase A: 35
% 6.5mM ammonium acetate + 30 % acetonitrile +35 % formic acid (2 ml/1); mobile
phase B: 100% acetonitrile) were employed to run a gradient condition from 100 % A
for 1 minute to 100 % B in 4 minutes, 100 % B at a flow rate of 1.2 ml/minute for 4
minutes to 100 % A at 0.8 ml/minute in 3 minutes, and reequilibrate with 100 % A for
1.5 minute).
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140 520 1 141 555 1 142 555 1 146 565 1 147 533 1
148 581 1 149 425 1 150 501 1 152 564 1 153 443 1

wad 203414886 1 D. Pharmacol ogi cal exanpl es D. 1PCT/EP2006/064656

In-vitro method for testing cgjrpounds agai nst M
tuberculosis. Flat-bottom sterile 96-well plastic
mcrotiter plates were filled with 100 gl of 5

M ddl ebrook (Ix) broth medium Subsequently, stock
éthdbd 4ns (10 x fi naI test concentrat | on) of conpounds

were.added i
iets 3% Shrlefl 0P Forrt brty Bhish o L iR afodsh SBphiAg fode from
d00 ¢z 960 gmu)lvact XteiraMS) €d B1(W.atess N dford,iMA) Sfumh, 3.9 x 150 mm);
?J'IAVV £40 F‘ %nl)’iﬁ%ﬁtemf‘% Iﬁi(')‘tﬁﬁ Iaé’es '(ﬂlof)p%)ﬁgsg %OtSE%e 6. ﬂl‘ﬁtaﬁﬁnomum

romco ot Sy stem
@Nﬁ‘ﬁﬁkl%ﬁﬁﬁtomFH?)Kmhlbrp m&}. 20% fed né\/ltanpaow(@cetate +80%
%B&Gﬁﬁﬂe YR dnfloRd¥es Yunda gﬂahiéh{ @Fden 160 99 Aifed zﬁnnutes to 100% B

ettin th hi bi ¢ co
G St 10T dor inppisdo APy e QO8RS Srlrereatiuge with
(160 LAiAnfol 2 minmes)ul um were i ncluded in each mcrotiter
pl ate. Approximtely 5000 CFU per well of
Mycobact eri um tubercul osis (strain H37RV), in a volune
diabledD: IgCMSrparg¢rd @gbakor ook WO 2007/ 014885
PCT/ EP2006/ 064656 -91 (I x) broth nmedium was added to

t he r pws—Ato H Texcept—Ttotunm 13— The same votrun of
br ot h| nkempeungd t hoHHCNIH paxentipeakas adBEMS methoflumm| 12
in row A tgeH The culdargs wereg incubated at 37C for
7 day$ Tm a hum gi fied afnospnerg (i ncubaror W tn
open bir val ve and conti ous ventilati on) ne d y
before¢ the £nd off i ncubatsgon, 6 § days afier
i noculation, Resazurin (4’L 5) was [added to, alT wel]s in
a VOl e 0f4 ’)ﬂ ml nnrl 4:.?11' es werle |nr~||hn]l' nrl fnr
anot her 24 fhours at 37C47®n day 7 the bacterial growth
was 6 484 1

7 467 1

8 499 1

9 513 1

10 518 1

11 470 1

12 533 1

13 530 1

14 558 1

16 470 1

17 484 4

21 504 1

22 522 1

25 569 1

27 442 2

28 513 2

29 543 1

30 608 1

33 514 2
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according to standard net hods and expressed as pl C50

values. The results are shown in 5 Table 8. Table 8:
woe®ali4s8df an in vitro-screening of the conpoRPCEP2006/064656

according to the invention fgg M smegmatis (plC50)

and M tuberculosis (plC50) Co.No. snegmatis M

tuberculosis . plCs0 pICo0 21 5.8 5.1 1 5.1 - 18

5.7 - 2057 - 2755- 131 6 045 2351 - 146 6.3
4.3 bl (fimﬁm&nd 1‘OIS"CMSika1‘bntﬂe'ii’( 3. 6 LCMS fethod- 7 | 4
51 -186 4.9 - 80 5.1 5-8849405 3 4.06 <4
52 5.8 1524.2 123 570 82 4 4 11 51 55.1 -

75 618 1

76 619 1

77 614 1

78 631 1

79 630 1

81 486 1

82 482 1

83 496 1

84 511 1

85 480 1

86 484 1

87 512 1

88 500 1

90 572 1

91 573 1

92 561 1

93 235 1

94 556 1

95 516 1

97 536 1

98 512 1

101 550 1

111 561 1

113 627 1

114 624 1

115 627 1

116 611 1

117 627 1

118 611 1

119 334 1

120 574 1

121 620 1

126 526 1

127 544 1
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14 5.2 WD 2007/014885 PCT/ EP2006/ 064656 -93 Co. No M
smegmatis M tuberculosis . plCoo plCoo 7 4.9 - 8

wWG2M7014885 5.1 - 6 5.1 - 124 5.05 - 91 4.1 - 84PGI/EP200d/B4656

4.6 - 83 5.6 - 95 4.9 - 10 4.gp- 12 5.1 - 81 5 - 87
5.1 - 9251-95- 1335.7 4.4 16 4.4 - 17 5.3 - 15
4.8 - 96 5.2 - 97 4.4 4.2 24 5.1 - 105 6.0 - 104 5.8

Compound LCMS parent peak LCMS method

No (MH")

128 487 1
129 488 1
130 527 1
131 443 1
132 477 1
133 471 1
134 485 1
137 519 1
138 520 1
139 520 1
140 520 1
141 555 1
142 555 1
146 565 1
147 533 1
148 581 1
149 425 1
150 501 1
152 564 1
153 443 1
154 576 1

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 pl 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
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106 6.4 <4 103 4.5 - 32 5.7 - 556.0 4.3 98 5.3 -
111 5.8 - 139 4.3 - 107 5.8 WD 2007/014885

wean/BPRD6/ 064656 -94 Co.No M snegmati s M PCT/EP2006/064656

tuberculosis . plC50 plCso0 & 5.0 - 61 5.1 - 62 5.1

- 635 1-3945-3845- 15454 - 1085.9 4.0 64
6.55.0 68 6.55.1 113 4.5 - 115 4.8 - 114 4.7 - 116
5.3 - 256 5.4 - 20 5.9 - 117 4.3 - 118 5.6 -

(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 pul 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 pICsy values. The
results are shown in Table 8.

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 pl of sterile
deionized water, supplemented with 0.25 % BSA. Subsequently, stock solutions (7.8 x
final test concentration) of compounds were added in 45 pl volumes 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 pl in 180 pl) 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 250 CFU per well of bacteria inoculum, in a volume of 100 pl in 2.8x
Mueller-Hinton broth medium, was added to the rows A to H, except column 12. The
same volume of broth medium without inoculum was added to column 12 in row A to
H. The cultures were incubated at 37°C for 48 hours in a humidified 5% CO?
atmosphere (incubator with open air valve and continuous ventilation). At the end of
incubation, two days after inoculation, the bacterial growth was quantitated
fluorometrically. Therefore Alamar Blue (10x) was added to all wells in a volume of 20
ul and plates were incubated for another 2 hours at 50°C.



26 5.7 - 119 5.5 - 101 4.9 - 59 5.8 - 110 5.2 - 145

4.5 - 136 4.4 - 37 4.7 - 120 5.6 - 22 5.8 - 102 5.8 -
WG005/081885 74 5.2 5.0 66 5.6 4.4 41 7.0 5.2 V¥TT/EP2006/064656

2007/ 014885 PCT/ EP2006/ 06465697 -95 Co. No M snegnati s

M tuberculosis . plCoo plCs0 46 5.8 5.0 75 4.0 5.4

49 5.2 4.6 77 4.0 - 78 4.0 6.05 79 4.0 5.7 67 6.0

5.7 73 4.04.5 656.55.0 715.75.1 76 4.05.0

The fluorescence was read in a computer-controlled fluorometer (Cytofluor, Biosearch)

at an excitation wavelength of 530 nm and an emission wavelength of 590 nm (gain
30). The percentage growth inhibition achieved by the compounds was calculated
according to standard methods and expressed as pICsy values. The results are shown in
Table 8.

Table 8: Results of an in vitro-screening of the compounds according to the invention
for M. smegmatis (pICso) and M. tuberculosis (pICsy).

Co.No. M. smegmatis M. tuberculosis
PICso pICso
21 5.8 5.1
1 5.1 ]
18 5.7 ]
2 5.7 ]
27 5.5 ]
131 6.0 4.5
28 5.1 ]
146 6.3 43
i 6 5.1
120 6.4 4.4
152 5.6 ]
>3 6.5 4.1
4 5.1 ]
86 4.9 i
80 5.1 ]
89 5 ]
8 4.9 4.05
3 4.05 <4
52 5.8 ]
122 4.2 ]
123 5.2 ]
82 4.4 ]
11 5.1 ]
5 5.1 ]
14 5.2 ]
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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 pl of sterile
deionized water, supplemented with 0.25 % BSA. Subsequently, stock solutions (7.8 x
final test concentration) of compounds were added in 45 pl volumes in column 2. Serial
five-fold dilutions (45 pl in 180 pl) were made directly in the microtiter plates from
column 2 to reach column 11. Untreated control samples with (column 1) and without
(column 12) inoculum were included in each microtiter plate. Depending on the
bacteria type, approximately 10 to 60 CFU per well of bacteria inoculum (100
TCIDS50), in a volume of 100 pl in 2.8x Mueller-Hinton broth medium, was added to
the rows A to H, except column 12. The same volume of broth medium without
inoculum was added to column 12 in row A to H. The cultures were incubated at 37°C
for 24 hours under a normal atmosphere (incubator with open air valve and continuous
ventilation). At the end of incubation, one day after inoculation, the bacterial growth
was quantitated fluorometrically. Therefore resazurin (0.6 mg/ml) was added in a
volume of 20 pl to all wells 3 hours after inoculation, and the plates were re-incubated
overnight. A change in colour from blue to pink indicated the growth of bacteria.

The fluorescence was read in a computer-controlled fluorometer (Cytofluor

Biosearch) at an excitation wavelength of 530 nm and an emission wavelength of 590
nm. The % growth inhibition achieved by the compounds was calculated according to
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Time kill assays

Bactericidal or bacteriostatic activity of the compounds may be determined in a time
kill assay using the broth microdilution method *. In a time kill assay on
Staphylococcus aureus and methicillin resistant S. aureus (MRSA), the starting
inoculum of S. aurues and MRSA is 10® CFU / ml in Muller Hinton broth. The
antibacterial compounds are used at the concentration of 0.1 to 10 times the MIC (i.e.
ICy as determined in microtitre plate assay). Wells receiving no antibacterial agent
constitute the culture growth control. The plates containing the microorganism and the
test compounds are incubated at 37 °C. After 0, 4, 24, and 48 hrs of incubation samples
are removed for determination of viable counts by serial dilution (10™" to 10°) in sterile
PBS and plating (200 ul) 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-logio decrease in number of CFU per ml as compared to untreated inoculum. The
potential carryover effect of the drugs is removed by serial dilutions and counting the
colonies at highest dilution used for plating.

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

Determination of cellular ATP levels

In order to analyse the change in the total cellular ATP concentration ( using ATP
bioluminescence Kit, Roche), assays are carried out by growing a culture of S. aureus
(ATCC29213) stock in 100 ml Mueller Hinton flasks and incubate in a shaker-
incubator for 24 hrs at 37 °C (300 rpm). Measure OD4os nm and calculate the CFU/ml.
Dilute the cultures to 1 x 10° CFU/ml (final concentration for ATP measurement: 1 x
10° CFU/100 pl per well) and add test compound at 0.1 to 10 times the MIC (i.e. ICq
as determined in microtitre plate assay). Incubate these tubes for 0, 30 and 60 minutes



25923 neans St aphyl ococcus aureus (ATCC25923); STA

29213 neans 10 Staphyl ococcus aureus (ATCC29213); STA
worrm@Thl4aseins nethicilline resistant Staphyl oCBCT/EB2006/064656

aureus (MRSA) (a clinical isojgte fromthe University

of Antwerp). ATCC neans Anerican type tissue culture.

WO 2007/ 014885 PCT/ EP2006/ 064656 -100- CLAIMS 1. A

compound according to the general Formula (la) or

ROBOLpan 4hdd)7°C. URLY.6nIdacttiaNuspdridiont from the(snap-captuBes Md add

5 a bR AR lobys i st sl agent CROCHE i) wiffox

sixt speérbanslohcubatefion b eminatey atnobmeempératuesn {Coobhon ice. Let the

.cal [ i \ ; j :
B AR? Sop uptp 30 TR lripbekall o  bsyseris WA kG, Fil one
crbmagf 6 wakly) avith 100 plofihe samesgmples dwld| 100941 Eépﬁ?raa_q reggent to
3aé wéll by dsing tl%‘in_}e@fo@ erfi MMBAsutOthd lurdinBdcere tHP 14ed.S a
radical selected Tromfornmulae: R4 X /N-RS (a) or CO
~R8 (b) Rl is cyano, halo, alkyl, haloal kyl, hydroxy,
Alakslel OXWo0 edllas! (LLaingl) detatnkiyibdagcatdityd to thé Mitiohitre pldty hssay.
aryl al kyl, di(aryl)alkyl, aryl or Het; R2 is

hydr ogerr—atHaH-exy—aryH—aryH-oxy—hyeroxy—rercapto;
15 al kyl oxy_al kyl oxy, a! Kyl t BC90 (ppimd) or _
fcggnﬁylﬁ. féél% ":lg,‘ld‘ I%I'FI‘AE )éli?é i'e%[ng 19385 gﬁoa,lf‘:s\ﬂglﬁ Jlsﬂs? 53 s1R sTa | sTa
No. [43639(25922(14506]29212/49594/27853|33402| 6305 | 8668 [43300[25923(29213| RMETH
21 [10.1[12.7]10.1[12.7]12.7[12.7]10.1 [12.7] 10.1 11.3 | 10.1
147 13.4
137 13.0 11.6
146 14.2
51 13.8|11.0 138|138 [11.0[ 69 | 2.8 | 2.8 123|110 123
152 14.2
53 14.2
52 13.8
122 12.3
123 13.1 13.1
11 11.8
124 12.7
105 14.1
104 | 12.8 | 14.4 144 (114|144 [ 114 128 [11.4] 12.8
106 14.5
103 13.7
55 12.9
111 14.1
107 14.4
108 14.9
114 62.5 12.5 ] 49.6 15.7 12.5 12.5
20 15.7 15.7 ] 15.7 12.5 157125 14.0] 14.0
59 12.4
120 14.4




10

N-al kyl ; R3 is alkyl, arylalkyl, aryl, nono- or
di - al kyl am noal kyl, Het or Het-alkyl; 20 R4 and RS

we@2amh/oiassependent |y i s hydrogen; al kyl; al kyl orRgEER2006/064656

aryl al kyl ; Het- alkyl; nono- . dialkyl am noal kyl ;
Het; or aryl; or R4 and R5 together with the nitrogen
atomto which they are attached forma radical

sel ected_fromthe graoup Paniinng of pyrrnlidinn’

pi peridino, WO 2007/014885 R dmkiadlp6/ 064656 -101

diper azi np, nor pRol i ho, A- LA ontthJI I np

2 Compr{ BSIUECQIBFAJEFA [LNIO| PAF, |SMUJ SPN [SEY LSTA | STA | STA | STA
1, Ro.3 48630592250 2021240804 2785313340 2] 605 9SS 1488061P89%329213( RMETH
1- azai 4- okacycl af .

L 25158 ldddPat sn Lanly oLy | ol oodesd Lo
pyte2ol i ny] 13.89yrral yl | im dazolidinyl, pyrazolidinyl, 5
2-!75ri Jllazlo Mkyl ; A_Z-py azolinyl, i rr] dazol yI, pyr:azol yl,
trazptyt—pyrehirmy Py ez y ey
pyrazinyl | Bed trijazi nyl .| optliongl ly[subptitjuted wth
gng, of nof g Substji tuents| egch qubstituent
inucp:nd6|tfy setrect¢d |U||ai'yi, trad aikyi, tratp

arybal kyl | 13dr oy, al ky] oxy, ami nol noho- |or
di ghkyl am g | al Kyhphioy | al Kyl oxyal kyl

grRyttihmopt Ryt —daryt | pyrrayf—o IO pyrTmmyt; R6
iq%r_ 18-8aF55k3dt - IR i‘;”n]%; rogdd? |hal @ a] W[ 1ldnyl-1or
Heii» R8 ip a |straight or| branched saturhpted 14.1

yaroc¢arnpn rfadi gal avi g rfrom|I T of Car{bon |atl O,
1530l g ydrngpr Qr nlk/l; R1Q isloxol and XIPLS

-|ICl2- [ or | CO|; allkyl [is p st{raight or bfancghed| 99
saturated hydrocarbon radical having from1 0 6
carbon atons; or is a cyclic saturated hydrocarbon
B817 42639hactns Batillssubilis FATCC33629)DBECe2ORR means Escharichia coli

T A DY I BR P E e ch Rl Pl XA 08 B 020212
angans Guerpcohsustfaesalib ONTE€&aPZIR); MO 49 menang Listerw
GBI SR BATODS9594%, 1BR1E D 7853 means Pseudomonas aeruginosa
(ATCC27853); SMU 33402 means Streptococcus mutans (ATCC33402); SPN 6305
means Streptococcus pneumoniae (ATCC6305); SPY 8668 means Streptococcus
pyogens (ATCC8668); STA 43300 means Staphylococcus aureus (ATCC43300); STA
25923 means Staphylococcus aureus (ATCC25923); STA 29213 means
Staphylococcus aureus (ATCC29213); STA RMETH means methicilline resistant
Staphylococcus aureus (MRSA) (a clinical isolate from the University of Antwerp).
ATCC means American type tissue culture.
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carbon atom can be optionally substituted with cyano,

hydr oxy, al kyloxy or oxo; 25 aryl is a honocycle
waedogotass f r om phenyl , napht hyl, acenapht hyl OPCT/EP2006/064656

tetrahydronapht hyl, each bei nggoptionally substituted

with 1, 2 or 3 substituents, each substituent being

i ndependently selected from hydroxy, halo, cyano,

nitro, am no, nono- or dial kylam no, alkyl,

lclaoaikyl , al kyl oxy, carboxyl, al kyl oxycarbonyl,

am nocar bonyl, 30 norpholinyl or nono- or

di al kyl am nocarbonyl; Het is a nonocyclic heterocycle

el egt , [ el .

T o) P TR R o8 a’%‘r"dﬁ* I QR FolrBthy:

oxazolyl, i azol yIR th|

pyridinyl, pyrNy

a bicyclic het

zolyl, isothiazolyl,

a2|nmk or pyrldaanyI or
ed fﬁbn1QU|noI|nyI 35

qui noxal i nyl , enzi nr¥azol yl , benzoxazolyl,

benzi soxazol yl , hrazol yl , benzisothiazolyl,

benzof uranyl, benzothienyl, 2, 3-

di hydr obenzo[ 1, 4] di oxi nyl or benzo[ 1, 3] di oxol yl ; each

nmonocycl i ¢ and WD 2007/ 014885 PCT/ EP2006/ 064656 -102

bi cyclic heterocycle being optionally substituted wth

1, 2 or 3 smbgtituerw’s, @Ach substituent

i ndependent |y el ected frgm hal g hydr oxy,
al kyl oxy; halgs\\ fcgﬁﬂ ed fron#gyuoro
chl oro, bromo fQr\i ; aloalkyl is a straight

or branched sa @carbon radi cal having from

1to 6 carbon atons ?Br aRcycI i c saturated hydrocarbon
radical having from ®® to 6 carbon atons or a cyclic

SRS SOOI 6B GRSl FRr 3 hfichary amine

$harenfar etdrehylmmc@l}ybewnmdfm thﬁavﬂ, A dauteroenicl form thereof, a N-oxide

GSPARredf BFF | rdmﬁ%éi‘e(ﬁ“%h%m 10 nore carbon atons are
substituted mnt one or nore halo atoms. 2. A conpound

&ccordi ng tl%a%HnﬁgﬁﬂquaEW&btle%%%‘hl nthat pis 0 or

L RL is had an itegdt &gtal toRG 218 3al kyl oxy or aryl; R3 is
aryl al k is 1; R4 and R5 each

%dependenﬁ?yaél}cél ql‘?;%d ?mgiﬁ%‘ﬂ%e R5 together 15 with

the nitrogen atom}% whi ch they are attached forma

4-t hi onor I Ng,N_
phQ\X “R @ or \CO/O\R ()
R! is cyano, halo, alkyl, haloalkyl, hydroxy, alkyloxy, alkylthio,
alkyloxyalkyl, alkylthioalkyl, arylalkyl, di(aryl)alkyl, aryl or Het;
R? is hydrogen, alkyloxy, aryl, aryloxy, hydroxy, mercapto,

alkyloxyalkyloxy, alkylthio, mono or di(alkyl)amino, pyrrolidino or a

?\Nﬁ

radical of formula K/Y wherein Y is CH,, O, S, NH or
N-alkyl ;

R’ is alkyl, arylalkyl, aryl, mono- or di-alkylaminoalky]l,
Het or Het-alkyl;

R* and R® each independently is hydrogen; alkyl; alkyloxyalkyl; arylalkyl; Het-
alkyl; mono- or dialkylaminoalkyl; Het; or aryl,; 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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pi peridino or piperazino radical substituted with
al kyl or arylalkyl; R6 is aryl optionally substituted

wowrdoasskal o, or R6 i s benzofuranyl; R7 is hydPOOEP2006/064656

and R8 is a straight or branghed saturated

hydr ocar bon radi cal having from1l to 4 carbon atons.
20 3. A conpound according to any one of clains 1 and
2, characterized inthat pis 1; Zis a radical of

fgr mJ: a (Rgl)p,lpeﬁlznicﬁ YT pHdinG | 4-niﬁbinyifptl)mﬁi20 1253 -tibiy Bivlisdindod -yl
en ; | .S a subsit t

ﬁet h§| XY, t%lFZ %Yl Olqi gntf al}é&lm% Y‘ltzzg ‘géﬁcz%heptyl

met hyl , et Hydzaer-oxaspgohgpyyl, 1383 ARtetrahyirfsoqundit2ylwi t h

the 25 nitr : a

o thi omor paef PRy AR ﬁO?%S%?IS%Z%hW‘i’?F%OfW
substi t ut ed Wﬂﬂohﬁﬂh%w&%mnﬁé imidazolyl; prazelylatriazolyl, pyridinyl,
pi perazi no pryﬁdazeﬁ,h y&iﬂ@iﬂiﬂy‘l \yReFindil bhd ’&ﬁﬁﬁﬁyl o@hoﬁd]@r substituted

4- posi tion; P en benzof uran;
hydr ogen. h4°neﬁ?r Ht%et?o?a&I’ ﬁ@bs{t‘g“eﬂ Hﬁﬁﬁi’@dent?y selected
char act er i fmgn allky]; halba];ky] %alo, aylalkyRIhyidsoxlyt alkplo&y, amino, mono-

net hyl ; R2 | x

e of IR R bt R . iy o
each are w@b’hmldloyl R4 and R5 together with the

RSt rogen aj o4 gahi ch they are attached forma
pi,perazino radi cal substjtuted with met hyl at the

R'posi ti onjs hglregenghalpyalkdparyberdiety substituted with a

fR®uoro in rnhatsstzal Dr brdhedSaturated h§droystbed) &fflical helifBfrom 1 to
is ethyl. %quﬂn 014885 PCT/ EP2006/ 064656 -103 5. A

conpound a 5 claim 1, characterized in that
e conpoumilydsogaloeaﬂ@ﬁ from: 2- {benzyl- |
e met hyl - e -quino Iin-3 -yl)-phenyl - net hyl ]
ngmno} - %%ngih | - pi perazin-1-yl)-acetam de; 5
R [ ( 6- brombS L HeohdX§=;qui nol i n- 3-yl ) - phenyl - met hyl ] - N,

IEflk(y‘g' et hylig %ﬂ%ﬁ%ﬁﬂr brzﬁﬁ:ﬂ&f‘s%uﬁfat%d ﬂ{y&'&a&ﬁon MaRaEWindrom 1 to

L O R s 9y iy whoscn g o o

{ benzyl -[ (8- tﬁﬁt&ayﬂm&tcﬁhg (0% |IS' aﬂWcﬂl@ |satﬁra36dyﬁ)3dr¢daﬁmyﬂ radieilthaving

yl']-am no} from g%o 6 %grbon ap s dttalle (Z)Ianstr%lgm gr bergug1 $89 Ssturated
hydrocarbon radical having from 1 to 6 carbon atoms; wherein each
carbon atom can be optionally substituted with cyano, hydroxy, alkyloxy
or 0X0;

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, carboxyl, alkyloxycarbonyl, aminocarbonyl,
morpholinyl or mono- or dialkylaminocarbony];

Het is a monocyclic heterocycle selected from N-phenoxypiperidinyl,
piperidinyl, pyrrolyl, pyrazolyl, imidazolyl, furanyl, thienyl, oxazolyl,
isoxazolyl, thiazolyl, isothiazolyl, pyridinyl, pyrimidinyl, pyrazinyl or
pyridazinyl; or a bicyclic heterocycle selected from quinolinyl,
quinoxalinyl, indolyl, benzimidazolyl, benzoxazolyl, benzisoxazolyl,
benzothiazolyl, benzisothiazolyl, benzofuranyl, benzothienyl, 2,3-
dihydrobenzo[1,4]dioxinyl or benzo[1,3]dioxolyl; each monocyclic and
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2-
[ (6-Dbrono-2- net hoxy- qui nol i n-3-yl)-phenyl -nethyl ]-quin

w@bkiono b8y met hyl - am no} PCT/EP2006/064656

- 1- (4- et hyl - pi perazi n-1-yl ) 1ghhanone; 2-

{benzyl - [ (6- br ono- 2- met hoxy- qui nol i n-3-yl ) - phenyl - et h
yl]-am no} -1-(4- nethyl-piperazin-1-yl)-ethanone; 15
N-benzyl - N-[ ( 6- br ono- 2- met hoxy- qui nol i n-3-yl)-(2-fl uor
o- phenyl ) - ivRiyblié heteﬂNcN.le Bélﬁgbbuénaﬁyhﬁlbwmite&wdha@IbeB

benzyl - [ (6- g
{Peny Loy IR e el Bty ol BRFRh 1R
{benzyl - [ ( bydexiydlkgd-opalyldxygui nol i n- 3-yl ) - phenyl - net "

glhﬂo am no Jq a%tr’bsﬁ&’lef?ﬂ &E%t)ewifbn}ﬂgl) Elg%oﬂﬁwglﬁr iodo; an

armaceutically accepta on Sa
Kyt a1squqfaég}ﬁ oF 9rang]pﬁdr1s@tqrq¢ h]girocaajbon radical having from 1to

st er eochemgGator atcr®d &yclie géﬁliatb@r@afocaﬁ,oh&aalmawﬁg from 3
form thereo% N- oxi de forn there81é]a(8]_€Ic ﬁ{l rog

t her eof . carRoR giopt R G Cé(S OIAHTRE afp dlca aving from
char act er i 3ad 6icarbohatonidttacheownstraight sebrasthed ‘safluraned

{2;3en zyl - [(gydrogehr n1‘2'11d1 16hav1n fl,lfPllIllo to 6 %au‘ (T atorﬁlg, w ereln e or
yl]-am no }norqca(réon demsypre wbgfetumhwnmm}q ()r.mrhéla

[ (6-Dbrono-2-nethoxy-quino Iin-3 -yl)-phenyl - nethyl]

-N-(2 rrethox phenyl )- 30
ﬁa%q%@ﬁé 1o cloinyil oharpsterized {rbtbﬁz yl -
( 6 nptlm br 2 Rlplb 1% orqmquﬂ ik aﬁcyﬁ)xy)dr

o BBy sabiel TR G ’?E?/‘T‘gﬁfily pre gy r%ﬁn@%ﬁ together

- p h elwyﬂh themitogen atom3o-whigh thpy ereydttacheddifginh a-4ithiomorpholino,

{ben Fkﬁé Oﬁghﬁﬁ'«l %chl' ﬁﬂ%tglﬁtﬁd ith h alky] o a%anﬁg R® is aryl

yl] - anﬁl ysqbscmtedrmt ylha péRl tsuh@nmfyna)lyleRhaﬁMdéogea, and R%is
2- g stral ht or branched saturated hydrocarbon radical having from 1 to 4 carbon
{benz I- 6 met hyl - 2- phenyl’- qui nol i n- 3-yl ) - phenyl - met h
yl]-& -N, N- di et hyl - acet am de; 2-

{ benzyl - [(6-bronn 2- phenyl qui nol i n- 3-yl ) - phenyl - et hy

I3]. -an c%%pohll}ld Ia\llécor(hmg 0 Xny oa}l%eotf%ﬂnns 1 and 2, characterized in that
pis 1; Z is a radical of formula (a); R' is bromo or methyl; R? is methyloxy or
phenyl; R? is phenyl optionally substituted with methyloxy, or benzyl; q is 1; R*
and R each are methyl, ethyl or isopropyl, or R* and R together with the
nitrogen atom to which they are attached form a 4-thiomorpholino radical, a
piperidino radical substituted with methyl at the 4-position or a piperazino radical
substituted with benzyl at the 4-position; R® is phenyl or benzofuranyl; and R is
hydrogen.

4. A compound according to claim 2, characterized in that p is 0 or1; R’ is bromo or
methyl; R” is methyloxy or phenyl; R? is phenyl, benzyl or quinoline-5-ylmethyl;
qis 1; R* and R’ each are methyl or R* and R® together with the nitrogen atom to
which they are attached form a piperazino radical substituted with methyl at the
4-position; R is phenyl optionally substituted with a fluoro in the 2-position; R’
is hydrogen; and R® is ethyl.
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2-
[ benzof uran-2-yl - (2- phenyl - qui nol i n-3-yl)-nethyl]-benz

wQ@booawiased -N- 10 i sopropyl - N- et hyl - acet am dePCREP2006/064656

{benzyl -[ (6- net hyl - 2- phenyl - gggnol i n- 3-yl ) - phenyl - met h

yl ]-am no} -1- thionorpholin-4-yl-ethanone; and 2-

{benzyl - [ (6-nethyl-2-phenyl-quino lin-3

-yl ) -phenyl -net hyl] -am no }

155 op ACghpotindatdoyding eeélaim dechatdotedized Ay thache torpdund is selected
acceptabl e acid or base addition salt thereof, a

guat Pﬁla‘ry am ne thereof, a stereochemcally isoneric

f or 2t {benzyd{ (6-methzls2-phremylajuinodim3-yhrehenyl-methyi]-emirbg -N-(4-

for } g thereof. 7. A conpound

accor Bﬁﬁ‘ﬁﬁfgr&%ﬁ@?g@; e%ETHFdI ns 1 to 6 for use as a

medi Nﬂ@@—brorﬁ&zfinetﬂo &Eﬁﬁ@l&ﬁ B!?,Jl‘) PRI hﬁth'}‘rﬂ-ﬁ' N'-dimethyl-N-phenyl-

phar ceuil c(g %éaccept abl e carrief and, "as active
i ngr & apy rapeut| cally effective anount of a

compqund an

o " ORESFIV e BED anf e g G msth-3y Medpethyi-
t o Gethanal Geadigpomie; i on according to claim8 for the

manuf acture of a nedi canent for the treatment of a

bact &ribanzyhl Gemetbyl-2@hengduowliof3-yi phenyignethyhainém} -1-(4-
suffﬁ{eﬂg%# P Vin-Pr l)aéthéﬂoﬁg of, a bacterial disease, 30

whi ch ¢ sesamnlsterlngtothe patient a

thera e&b@aiosz nﬁ:ﬁfo&?f(#uﬁﬁllﬁfﬂlyﬂ')?ht@ﬁyl éﬁetﬁﬂ![qq@khﬁﬁn -5-ylmethyl-
0] or

accordLn an n
©har A O et LBt i L DR RBP G (o cl ai m 8.

2-{benzyl-[(6-bromo-2-methoxy-quinolin-3-yl)-phenyl-methyl]-amino}-1-(4-

methyl-piperazin-1-yl)-ethanone;

N-benzyl-N-[(6-bromo-2-methoxy-quinolin-3-yl)-(2-fluoro-phenyl)-methyl]-
N',N'-dimethyl-ethane-1,2-diamine;

{benzyl-[(6-bromo-2-methoxy-quinolin-3-yl)-phenyl-methyl]-amino}-acetic acid
ethyl ester; and

2-{benzyl-[(6-methyl-2-phenyl-quinolin-3-yl)-phenyl-methyl]-amino}-1-
piperidin-1-yl-ethanone;

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

6. A compound according to claim 1, characterized in that the compound is selected
from:
2-{benzyl-[(6-methyl-2-phenyl-quinolin-3-yl)-phenyl-methyl]-amino}-1-(4-
benzyl-piperazin-1-yl)-ethanone;

N-[(6-bromo-2-methoxy-quinolin-3-yl)-phenyl-methyl]-N-(2-methoxy-phenyl)-
N',N'-dimethyl-ethane-1,2-diamine;
2-{benzyl-[(6-methyl-2-phenyl-quinolin-3-yl)-phenyl-methyl]-amino}-N, N-
dimethyl-acetamide;
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-104-

N-benzyl-N-[(6-bromo-2-phenyl-quinolin-3-yl)-phenyl-methyl]-N’, N'-dimethyl-
ethane-1,2-diamine;
2-{benzyl-[(6-methyl-2-phenyl-quinolin-3-yl)-phenyl-methyl]-amino}-1-(4-
methyl-piperidin-1-yl)-ethanone;
2-{benzyl-[(6-methyl-2-phenyl-quinolin-3-yl)-phenyl-methyl]-amino}-N, N-
diethyl-acetamide;
2-{benzyl-[(6-bromo-2-phenyl-quinolin-3-yl)-phenyl-methyl]-amino}-N, N-
dimethyl-acetamide;
2-{[benzofuran-2-yl-(2-phenyl-quinolin-3-yl)-methyl]-benzyl-amino} -N-
isopropyl-N-methyl-acetamide;
2-{benzyl-[(6-methyl-2-phenyl-quinolin-3-yl)-phenyl-methyl]-amino}-1-
thiomorpholin-4-yl-ethanone; and
2-{benzyl-[(6-methyl-2-phenyl-quinolin-3-yl)-phenyl-methyl]-amino} - N-
isopropyl-N-methyl-acetamide;

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

amine thereof, a stereochemically isomeric form thereof, a tautomeric form
thereof, a N-oxide form thereof or a pro-drug thereof.

A compound according to any one of claims 1 to 6 for use as a medicine.

A composition comprising a pharmaceutically acceptable carrier and, as active
ingredient, a therapeutically effective amount of a compound as defined in any
one of claims 1 to 6.

Use of a compound according to any one of claims 1 to 6 or a composition
according to claim 8 for the manufacture of a medicament for the treatment of a

bacterial disease.

Method of treating a patient suffering from, or at risk of, a bacterial disease,

which comprises administering to the patient a therapeutically effective amount of

a compound according to any one of claims 1 to 6 or pharmaceutical composition
according to claim 8.



