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WD 2008/ 068268 PCT/ EP2007/ 063314 -1 ANTI BACTERI AL
QUI NOLI NE DERI VATI VES The present invention relates to

wmoosloesepst i t ut ed qui nol i ne derivatives usef ubct/@pP200hes3314

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

| eprae, M aviumand M mari num or pathogenic

St aphyl ococci ANTIEA CEBROAD CHI INSATKEROERDY AF IVEE

I NVENTI ON 10 Mycobacterium tuberculosis is the
causati ve agent—ef—tuberewtosts—{IB—a——sertous and
potentially fatal infection with a worl d-w de

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

nizati on |n I cate

é@ﬁtmea@é of tretasiat Hisgasay. includiag butrhot [imgted ﬁéélpqsaéefdfpa@ser B

£§ BeLeMt c§ba\é%fa|sﬁch AN RS al RSnIRE A RI0 5 BUICBSES MNaYHae,
. OWn % worl dwi de with the highest bhurden in the
nf"frﬁ P BRI R SRS AP IO R SeRiqgecet
continue, TB incidence will increase by 41 %in the

next twenty year j ' pnt roduction
of an effective % %g%%@¥%%§?ﬁ§E§F2ﬁ§F%£ﬁ er Al DS,

the | eading infectious cause of adult nortality in the

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

rug- resi stant stralns
Poteptiphdy Bt @nfﬁﬁttqlil Withya wogldp e ditgibton HbYI patss frp%thaghﬂoﬂd
lHB‘aﬁﬁ mgraBﬁ/ﬁ%a{t]ianT&@t@ﬂﬁOnfotmgn Eﬁ}ﬁldnl : b coh@adl q\Bi‘éa@B year,
i.ve a 0O .ar.e atl ve, a
A58 e reopls A RBm hyAGRHOTE i TR YRR, TR dafes have
@e@pﬂl 2094 wdrldvl e AdtBShavbighebtnbdieletrxi thieinmggt apprvedsiedcotmnunities.

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

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

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

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

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

ed wt V. For tie c ed mul ti.-
&? SaVeﬁoé’s?%ltVS ﬁthi’f? B4Rl ‘?{ O i e'l%ﬁ\g 8?%%‘1V8 %P% d& E%P%nsé'ﬂ% fpr the
dsﬁhbﬁammeaﬁpvawnm@epﬂmﬂéwﬂh&ﬂ&ﬁéﬂa&y@uhmnénikacin
capreonycin, ethionam de, cycl oserine, ciprofoxacin
and ofl oxacin are added to the conbination therapies. .
Tréstiagarpropehen ¢ geaigcnt eidebrrculpras all Bvobrefteeednylingtipntgfanultiple

Cégét’ﬁb CRbr dxh@PlcTBRIrench YO@INGHEHISH By tIOU. P PYblic Health Serv1ce isa
enfs that offers the 0SSi bi

e ’Iéfgp 183&&91341% FRGHGRh esh DY MDA PERO S VMY & by
asdmagtd mduﬁaﬂlbldﬁeeldné or arfemhetrfugsmbitas. Tlme dvigzs @i ¢adtihued for
rfe %fl%esg\téeﬁ%% I}Gtga}qll af %ntg 11%1:%% 1thtF@$]}0r]%0r D 1%1&? t %cted " &h multi-

tdlnugesmtahastramqnf M. e‘ub@salosza,rﬂgﬁms sumseatlmrmmﬁolbﬁwmwm
Qn gt eenikdlisS - capRSEnyCih, LRRNBRRRT bcIdLARR, 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
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WD 2008/ 068268 PCT/ EP2007/ 063314 -2 treatnent cones
inthe first 2 nonths, during the intensive, or

whawsess26s dal , phase when four drugs are gi VEPCT/EP2007/063314

together; the bacterial burdep_is greatly reduced, and
patients becone noninfectious. The 4- to 6-nonth
continuation, or sterilizing, phase is required to
elimnate persisting bacilli and to minimze the risk

@fcatn@In® pSaes i tp@ﬁgmz nSon@isl thriﬂg’nge ﬁlt&[slﬂ@ bhiedctsvidal,@hdse when
treafnent to
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effective drugs of the four-drug standard, isoniazid

and rifanpin. MDR-TB is | ethal when untreated and

S ammdicatveg ﬁnd&@aﬁé&ryicm tatiedeasigongtencetod madi@ddeg- desistant
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second ese are often toxic,
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Idacgsmad: ofnﬁetdxfcoexmnmeel\mcﬁ tngrgivia ly eﬁfecﬂn\&ilvlmﬁle hasinseroHin effective

%ﬁérh;%p imfgaio%g rl_\}éléR-”ft‘Egﬁliﬂentts co%?ﬁ@{t%t %& alge g;roducmfdlew
nhfecttms mﬂ‘ldMLLle FFBsfitr@mnTherezs asighl rrtvércel nisdffor @ney drug with a

heheha@htish df%cﬁoﬂ %erﬁ’\ﬁllﬂke g,r{g QERbAQM e RYivitPEeRREIPL resistant,
skilled in mcrabi'ol ogy. A rug resistant

WE%&%@%MW“F@H% Mycobact eri um whi ch is no |onger
susceptible to at | east one previously effective drug;

A b red SNEHE by Pl ol T g wl undersood
éf&fthze;perm ki llng. 1n,4md1rotbg) logsi A tag resistast My_miytctteﬁpmys that
‘Nf%/éo%%’tgﬁﬁn%lﬁaﬂs %B%%ggr kl%&% Cﬁ{b(i)%&)nax leasélﬁ{edpr%ﬁéﬁﬁ BftkSive drug;
treietehdsalcveleped thpabilisy toarishstandangbiesir eitygkeBy 4t deagt one previously
erRah® HiHIAUud pesgtalht ﬁ‘faﬁ‘ﬂﬂ mag ey thamliy&e%%ta% it§ us §mgeny
specific for resi Stant tuberc
SakbiErsangaY B 8%% Qi gEnot B ARHAGOgS ﬂlf%&ﬁé*ﬁ cSi'tRat aers
fits fs@nngitingiyto @Wiridle dfugwir tdiiferanediugk.ance to ot her
PR bergthyS SibeERe fhim L ERE Rt iR pe B beblerium
h@l@amacb afeheast thongzidemidsifampicin (rmthMeslthmult tasmdanagto other drugs),
' f t I
rg%ﬁe e%%?g{ Pre’soéﬁgiiﬂeec(vo @&%?B?Eﬁal alehﬁ -8 %I’lfg? Tﬁ{ls,t\thaeng\%r used

wihsorg pr herpiwp en“éigtﬂ%rew@)ﬁ”daﬂtl@f‘é|mlﬁfl&gv&f%wtaabout 2
billion people are infected by

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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35 M tubercul osis, though asynptomatically. About 10%
of these individuals are at risk of devel oping active

waBodoss2egy their |ifespan. The gl obal epi dem crOf/EFB07/663314

fuelled by infection of H'V gatients with TB and rise

of multi-drug resistant TB strains WO 2008/ 068268

PCT/ EP2007/ 063314 -3 (MDR-TB). The reactivation of

latent TB is a high risk factor for disease

d=oR-qpye I'IIhe ré@rtvaasmitent 1B is3AUpklesit hstdr fordlidéase development

f ect d t TB
A8 GO X B R O g ReER. S oyl B spidmics the
Inge@istto dascovdr inew Thnegsdbatrrankilf@®rmeanogetent wedtii Tat ddmpant TB
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I nmuni t munosuppr essi
|1mmnaﬁbvmp%@ra@tmsnmre&sweem dike gmsbodteé@g@mstatu@pr necrosis

IfR&T & 8F Bler¥eron-R. RSR8e 6f HI YoRiasé batkatshaé b o ctic

o SRR B B et it Tor TALECTS
Pyramanadd. d€he Hirasf bf thaayatafent kReinkd Batilfewt cleagindguitisermore

t%éeefe{l%te 0, tﬁ:el t?eaalt[[mg ?rﬁfo :fltrlhlrlﬁ)t%{t%%%{l%t%,?nn {ner%%urce flmlte(? environments.

temoe thee— lls |ardm$d net:d/torldmtecyi new dmgs whrbean hetrag chemeprophylatic
%@nﬁ& Fdr i € u£19 hht%%ﬂﬁ%ia)feﬂ?% GHcy@s, which can act as

enopr op atic for in |V|duals har bor i ng

ITé1F émerqfebbcal%t qIegr hea*ﬁltev indiyétualsedynigbalptign; dhpyere aléa@lomysed by
ltliEdzhlVécﬂMQh&rbp‘haIgBd"@ﬁ taé h@gs. THEKad © ﬁ@t@ﬂﬁﬁﬁhﬁ’@ d¥e and
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B R SRt of Bt R M et Derculosis
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td#@tgr glﬂ{fg&h& %E} b@q{e&t%gﬂ%gg apé{lm-ltlslétgolrr]llsozf caéoéfohg fna%rigﬁ]/itﬁgertain

icnfreqsilolgr badillis syyounded by n@cmba@@mmﬁhblatd Qﬂhls ohd tyssds

TRhEidid ltlsé’éﬂetahtlféqfehﬁhé}y %&Js@%?héa%h? indd@@A1s, most of the
surrounded a)(<tlrrlalcro hages, epitheloid cells and

@ycopmwoqr led dyy hesg eqxﬁ@ngtgptsﬁwég yrna Rropgetiongt bacﬁh still

fsﬁlfb:ntefaﬁdl alﬂ@%l‘éuglhi&b 8xishBSinodfre lﬁk&tlngMQ@bﬁ@tabb li@stafe@nd alfre
illed in these ron roportion

Shlgre 1o Uy 367 IR08 Thn odied; Tag e LB e

ntered eb}rsmhtgwakxnvhymnﬁt abal fioc irstiateal ardctane witholteshawing any

ﬂntﬁlrll tJy'rxﬁ)g oY ofAiibdasd. BH?{*{Q\QG? l}n 1168, ¢ gﬁtﬂﬁ 'cSI S eser ﬁ?ﬁ%‘?bacﬂh may

baci nremaln i n
EeALtiVHA Meeause digeases Gneioh &texhyamﬁlleﬂé a @Lft éﬁvqt@mmt kg6 these

?@%Yﬁté?ﬁ bEAWria &lpathoCitysid a@%l%nféhﬁﬁafﬁﬁlanh@ét@ﬁ/seﬁmdw
% of the cases these latent bamqlé ctivate
Uogt SRy egn diog: NEHENMEH 0NN A4 ¢kl A5t factors have been
q;eytalaw@lrfe méndef thebhebtetfa fhenstypicelbt tohadit@s nfajdranti-mycobacterial
Eiat ho- physi ol ogi cal environnment in human | esions
Iy, reduced oxygen tension, nutrient limtation,
and acidic pH These factors have been postulated to

& Qgéﬁfloﬁ tbeﬁg n%ﬁ%&ﬁﬁén@ opﬁl%nlq; %@F l chOk BicAher -trl‘ﬁg rﬁ%tﬁém of

anl-rryco acteri Ition to th

AT ERdn firsGling Hetlhletle@ge@&rﬁeme tlme%artt §X%rﬁelesewewg? pgpicillin-

RESIAR®tRptococcus 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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resistance to first-line antibiotic agents. Sone
i nportant exanples include penicillin- resistant

WER00806826DCCUS pneunoni ae, vancomyci n-resi st anPCT/EP2007/063314

enterococci, methicillin- resiystant Staphyl ococcus

aureus, nulti-resistant sal nonell ae. 35 The

consequences of resistance to antibiotic agents are
severe. Infections caused by resistant mcrobes fai
_ﬁﬁbré&S ey ldléﬁ‘tfbri éﬁﬁfdd%ﬂtp,eolﬁle s vindig thé ccﬂﬁmh@ﬂﬂg@t%h thlus exposing

i.l 1 ness.an eat nent | ures

s BTREL ARG T ik el rafl B m SR e Bt

20681t0 6 82681l ERAVDTHEE Bl ahtimidrobrat r@_&mw hmbﬁﬂmnrb@rléwide.
GIfhe cgﬁl%ﬁltaﬁgrﬁ 8?91%&1@ sﬁ?é/eFﬂgle'p'atl&ﬂ 1ﬁt‘3ﬂ§]ﬁé 'éﬁdyprEBq?&miﬁimicrobial

exposi ng

@é@»tané@qusrgnfactmﬁaé feshite <Etnrlafeﬁth>rrﬁf\@éh highly nepistpntt bgctgrial
fhogersl 1 tical conponent of the antim crobia

resi Stance probl em worl dw de. The conbi nati on of

hi ghly susceptible patients, intensive and prol onged

@atﬂrm':chmbhawh aﬁltmslerobanmS anothsr mabe Gctod raoiitalﬁumgtml resistance.

IS%F‘ ge%t!ccf) 1crr?E li] 51?1% Icsstsgnt ar%ao 91} 1nad|e uately dosed, or

pa ho ens. @%I? dic Wt R8Nt i croprard

amovhéDOMaWMMEQGnﬂ@momnmofmmwﬁdn@ to reS|stance.

Sel f-nedi cated antim crobials may be unnecessary, are

of ten i nadequately dosed, or 10 may not caontain

Jatenigorphnrsgrvidh @fwlaatend%i fgeatigentpanather neernphlgee Patients

\F&)br:gﬁt tb?@l@??i@cﬁ&ﬁﬁ)nt fn@@hfﬁﬁﬂielrl tfeaftiéht R@len MRy e 0 lﬂa@ fESbtter or
ati.en or

t ake atio i nterrupt thei
APl R aHOd & By Torepa sleahig il s dor
umiatolbes tocadapt rathdr thah bt killedur se, thereby creating an
i deal environment for 15 m crobes to adapt rather than
be killed. Because of the energing resistance to
mecausploé therpnmdsgiog ir@ssstarphyt@mita%@ angrbeoteasnphysiviaad aragonfronted

hfeaEdcanss fo? N tﬁ&e GORS ErrdSivEhefdye the Mférﬁlﬁl% Q‘ﬁ’dﬁaht and
The norbidit nDr ality, and  financial sts of sué%

ifmpedel @t 0|f ﬁ‘ﬂfé‘slé e5HoRSEIesG MhiClsaTIRG huquv Hesplith carg pystems
systdenge. 20 worl dwi de. Therefore, there is a high need
for new conpounds to treat bacterial infections,

especi ally mycobacterial infections including drug
rhsicsoranthe@mnsla haghereed yraebactgrouads toi treaebdtaras infaricns,

2 a@e%wgltyh@;coggﬁéﬂl '11‘%6(‘2‘[??{) ?&élﬁ(ﬁﬂ%ﬂﬁ%qgﬁgt%tl ahd tleﬂ@rﬁqnycobacterial

resi stant

WRgEup oantad®, othe dngsriel7ioGzaonappeud hothosragusatdy resistant
WRha/ 84428 discl ose certain substituted quinoline
derivatives having activity agai nst Mycobacteria, in
parti cul ar agai nst Mycobacteri um t ubercul osi s.

W@QOM/OEMSEMMOD&%@ WSRO 15V 7d 3 B AndW RO 5428 disclose
derlvatl tivi

b ShlRe QA S AR aASbb Belb Thgepacreria i
pabisular agaustddrondbldreréurd erlievad dsie SWRROD G | 2451 deseribes substituted
Qﬁfﬂo‘ﬁﬁ& derivatives having activity against resistant Mycobacterial strains.
WO02006/067048 describes substituted quinoline derivatives having activity against
latent tuberculosis. One particular compound of these substituted quinoline derivatives
is described in Science (2005), 307, 223-227 and its mode of action is described in
W02006/035051.

Other substituted quinolines are disclosed in US-5,965,572 (The United States of
America) for treating antibiotic resistant infections and in WO000/34265 to inhibit the
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w®eosne26f 2005) , 307, 223-227 and its node of BCL/EPI07/663314

described in W?2006/035051. 35 O her substituted

qui nolines are disclosed in US-5,965,572 (The United
States of Anerica) for treating antibiotic resistant
infections and in W00/ 34265 to inhibit the WD

2008thQB D268 RGTCER2QAT63314 - 5- growth of bacteri al
m croorgani sms. The purpose of the present invention
is to provide novel conpounds, in particular

Sk puitod¢ efithg piresehti inecndien iiy/@tireeds ndnat congpourels pngeercuiar

%ﬁbétﬂﬁb@g 1%189[133@69{\7%[1*7&' heg;lr%’\ﬁlg pg,}})%ﬁg%? ﬁtﬁflﬁlﬁngt)aacterial growth

trept ocaoccl , (g{ OCOCCI acteril a
ehracellyod Strepipggcct, rtanhplocogg @éﬂ%ﬁbacwa@aé thar¢tare useful for the

Fica@RNE 8 baRATal GHEAES, YattRARElydhSB PR EscS AT bhYathogenic
%?t hageni, c acteria such as g,té&q?’ %ococcus pne{:%m a,

ST PR Sl EPRAPEUS PO SIOPRRHS (Hisr RUMEgcterium
(tum&uldimgn(tlh@ng &teelﬁﬂendth@as @ncaﬂ’udlukimgl dirdlg regisebnti@y. ruberculosis

ercu M bovis, M
S e"w DV AR R R PR Mareney oF THE
I NVENTI ON The present i nvent| on relates to novel
substituted qui nol (G 'TWIW]@NT%NQ to
formula (1a) or(gbtglﬁ Rp RT R R&A OH; (la) \\ \

(C2)q RS R3 15 NR2 (RL)p RT R6 R4 | Ib \\ \
(1GePiesB ifivantiod rélatd® tdhoviebsibGluttdi qighoin¥ derivatives according to

ter hem cally isonmeric formthereof, wherein pis
Z ﬁ?@@%?r@@ual to 1, 2 3 Y 4 ,
R
/
(la)
R4
/
N (Ib)
(CHoJT RS

including any stereochemically isomeric form thereof, wherein

p is an integer equal to 1, 2, 3 or 4;
q is an integer equal to zero, 1,2,3 or4 ;
R is hydrogen, cyano, halo, alkyl, haloalkyl, hydroxy, alkyloxy, alkylthio,

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
Y
K/ wherein Y is CH,, O, S, NH or N-alkyl ;
R’ is alkyl, arylalkyl, aryl-O-alkyl, aryl-alkyl-O-alkyl, aryl, aryl-aryl, Het,

radical of formula

O
H
Het-alkyl, Het-O-alkyl, Het-alkyl-O-alkyl or phenyl
R*and R’ cach independently are hydrogen, alkyl or benzyl; or
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g is an integer equal to zero, 1, 2, 3 or 4; 20 R 1is
hydr ogen, cyan, hal o, al kyl, hal oal kyl, hydroxy,

wa@bdogloaseys al kyl t hi o, al kyl t hi oal kyl, aryl al kpdT/EP2007/063314

di (aryl)al kyl, aryl, or Het; B2 is hydrogen, alkyloxy,
aryl, aryloxy, hydroxy, nmercapto, alkyl oxyal kyl oxy,
al kyl thi o, nono or di(alkyl)amno, pyrrolidino or a N
Y radical of fornmula wherein Yis CH2, 0, S, NH or

M“ai:nﬁ )Rlls lE()Z(Treﬂ?eﬁ a8 1ﬂcl:hda{gkﬂl1b N @r\yﬂualh kh)ébr arcadtalchdd rﬁh}}( ?drm a radical
aryl -al ky

et O al kyreteded HamBF Yol gyt ppbtro B, Higtiny
each i ndepemdelyt, limidurelidiyyly pgemlidaiiky2-irodadmzis [2- pyyazohnyl,

P e L

attached migideeelidinyl nasmd@almy @@1{1@&1@3@1 pyraeny hEiagiglp
of pyrroli giotpolin l'ﬁidﬁh@nhd’ﬂﬁﬁohn%i RYEH ﬁhicﬁb/(l)ptlonally substituted

o ﬁnoljﬁlzm :“ﬂgbi afﬁq% &ﬂ% 3*219 |hy q'X'ahd%JBélsm amigg, ong- o

t razol yl, ﬁlaﬂl@llarﬂinbyhlkylﬂ)w J dicyiytyallpil pdicydhigayityl abd pyrimidinyl ;
dazolldln P E kda2|nyl pyri mdinyl, pyrazinyl,

tr|a2|nyl |nyI and thlonDrphollnyI each

Rddi cal opnsbﬁ@b&@hhﬂbsﬂkib@@horﬂwuh al kyl, hal o,

| oal kyl, ; @%%K)% |yl oxy, ami no, nono- or

l,al kyl am no,” a I't hi o,” al kyl oxyal kyl, al kyl t hi oal kyl
&d pyrim $i9F 0" R6 is aryl' or Het; 10 R7 is
n??dm@g;égg letlether &ritithe ration] —-oH= UEH-Nt—hRS ifs hytd[] ogen or
a |s e rm
Pl el - iRl ecRd tio phiRy ctahwah atreaiy o
phenyl , napéttdhyﬂnonaqﬁﬁ]ﬁbdpdfﬁchy)bmgropﬂ15nally substituted with 1, 2 or 3
tetrahydro 0t . '
win 1 2 oty cER TR LR AR R Rt hER
i ndependentllb’9f0§EJ@éQ e:darfq, o710, hpdiroe ypnohel dialkylpaneg, alkyl,

nitro, am ,1 Fe) (ﬁ 4 h lhlllll
C2_6a|keny320%t|onap &wsu%g§¥€%?%§9%fﬂ55M aoaky alkyloxy,

hal oal kyl , loﬁ&klyw Car]?fgqy ﬁer OByl %Wparbonyl morpholinyl
al kyl OXy Canbaib, oxadthmgaraaﬁmwonynor phol i nyl 20 or

AL e S TR IR
tetrahydronaphthyl cach being optionally substituted with 1, 2 or 3
substituents, each substituent being independently selected from
hydroxy, halo, cyano, nitro, amino, mono- or dialkylamino, alkyl,
haloalkyl, alkyloxy, alkylthio, haloalkyloxy, carboxyl,
alkyloxycarbonyl, aminocarbonyl, morpholinyl, Het or mono- or
dialkylaminocarbonyl;

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

hydroxy, alkyl or alkyloxy;
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t et rahydr onapht hyl, each being optionally substituted
wth 1, 2 or 3 substituents, each substituent being

w0 nabepeszeent | y sel ected from hydroxy, hal o, cpemaP2007/063314

nitro, amno, nono- or dialkylam no, alkyl, 25

hal oal kyl , al kyl oxy, aIkyIthlo haloalkyloxy,
carboxyl, al kyl oxycarbonyl, am nocar bonyl,

mor phol i nyl, Het or nono- or dialkylaninocarbonyl;

Het is a nDnocycllclheterocycIe sel ect ed fg*{i;>__4€
@%gﬁ‘gﬁﬁ%ﬂfﬁnﬁﬁgggyywl”%ﬁrerlgkt¥#¥éﬁ§’ I oxazol yl pggw’ﬂmn

| soxazol yl RtihHag q»hyﬂyl sulsotihedzah Het; mphﬂhyl] gupbtituted with Het; or
pyrim di nyI r&%ﬂf’ﬁz egd]r tra{r%drcgl?éhhtg?lm ?%l bmr?g&o&a%o?ﬁl%?ublsﬁtutcd

heterocycle
i ndol yl , berith mZdHﬁcﬂuvBtltu@éhp@%awSVﬂuentti@m indorenddngly, sclected

benzot hi az (ﬂo\ﬁll h%d% 'h%R)t B&%ohﬁ‘ﬂo' arRRIRZRAbHE 8(ﬁydlalkylarmno alkyl,

benzot hi en drobenzo| I OXI N

At OO R Rt O R I K U

het erocycl eu@%mam@ﬁylominbyarb‘@mtmbrgb 8linyM b ok, mcho0br
substlt%Fnt each sﬁgstltuent ependent |y

selected f carhOt¥loxy, al kyl or al kyl oxy: WO
2008/ BERR ﬂ&r@ﬁ,’%E@ﬁﬁlﬁﬁb&ﬁﬁﬁﬂﬁ acccptable sBltpthervplf or the solvates
EE%&ﬁded that if Ris alkyl, arylalkyl, aryl, Het,

alkyl or , then R6 is Fbt phenyl substituted with
Het; naphthyl substituted wi t h Het; or acenaphthyl or

tWBéIﬁbé’Iq[s@&‘ ﬁ&@fnh We te2R B RIuRGs @%krﬁiﬂl@ldag oP HB?‘tdrt“ls'&rﬁﬂounds
3 Substituents, eacE@% stl uent” hei ng

aﬁ%g‘@ﬁ&%ﬂ?l 19V§1é1pléc;(5éaca@t o 4ds Ry }’rgaccg‘gcaaﬁly acceptable
Rhlty &, thériVrexiddras. or di al kyl am no, aIkyI

hal oal kyl , al kyl oxy, al kylthi o, haloalkyloxy,

carboxyl, al kyl oxycarbonyl, am nocarbonyl,

rTrbmphmlpbmgds of Hatmuda (Iaparel-(Iprare ditetdiatbdim thatoag. motepdpound

9 i |
A g L L D LR U
m@é@ﬂw ecwal@mﬁ of p spMPOWKAsERIdHS teffomwwrahwvh 3) cgpal to

(b Bdoxy Pketo cROPRQMBASris@Ecording to the invention” is
meant to al so include their pharmaceutically

acceptable salts or their N-oxide fornms. 15

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

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

The aryl, aryl' or Het listed in the definitions of the substituents of the compounds of
formula (Ia) or (Ib) (see for instance R?) as mentioned hereinbefore or hereinafter may
be attached to the remainder of the molecule of formula (Ia) or (Ib) through any ring
carbon or heteroatom as appropriate, if not otherwise specified. Thus, for example,
when Het is imidazolyl, it may be 1-imidazolyl, 2-imidazolyl, 4-imidazolyl and the
like.

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

to any of the suitable ring atoms.

The pharmaceutically acceptable salts as mentioned hereinbefore or hereinafter are
meant to comprise the therapeutically active non-toxic acid addition salt forms which

the compounds according to formula (Ia) or formula (Ib) are able to form. Said acid
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The conpounds of formula (la) and (lIb) are
interrelated in that e.g. a conpound according to

wo ooostobsz6f | b), with RO equal to oxo and R8 equedT/EP2007/063314

hydrogen, is the tautoneric gquivalent of a conmpound
according to fornmula (la) wth R2 equal to hydroxy
(keto-enol tautonerisnm). 20 In the definition of Het,

it is meant to include all the possible isomeric f or s
aliditibe salbedag e Opedies, byf tEHatlhgl &teadm@form)ﬁ’ﬂtﬁ)é ydmlﬁ‘cﬁlli’fﬂﬁ h@o@ﬁdlng to

FOToREE 1R 5t B a T Rt appiof B el it gpuis s, for

caapplergdrabhlic 25d.fio lpmlicala( hgdrodhlofi¢ byid,(ly@eotframic acid, sulfuric

t ;
aEﬁ ﬁfg&eaﬂ aﬁcﬁggb%pﬁé%%r 2’ n%a%'hd;%%s Fcﬁ egamﬁ@ ‘éétﬂf{cﬁ &r
mmetlp ayidopropugyc edid.degiie astly Pyiuney acehopdic 4sid, rnalomc acid,
Ret&kie aélqmnaﬁma&m Fhhidd Soid, 'Iflal[boimd)ttahﬁﬁrl‘é"a%ﬁl siRgcidid,ed.

Thus, n. Het s imd
qﬂmnaaﬁﬁﬂ n@ eﬁwpasﬁfgm acidy Fl}ﬁea%&l PSHC aa%pttﬂlael){esul?omc

|alci€l€cyc$&ﬁn1blaﬁﬁl$ sdlicamie ddidy mmlnsiahbwwﬁcsd umd Pariditgeid.

systens indicate that the bond may be attached to any

of the suitable ring atonms. The pharmaceutically '
dde epmpblielssdforsnids (Iakern (lpredtaireng iadie frostensomay be converted into
I?ﬁéueﬂh@?a tgfca f EctivehoB Bt nidalG? gﬁﬁﬁesﬁiditg)gl sa]t forms lfy treatment

er apeut| ca active non-t oxi ¢_aci t1on
WPWWHT@PP orgﬁréc aehipeianal beseso rH}erfélafr@aqebﬁwlly@%qpaqble salts as

Qﬁenftlﬁﬁé'ﬂlﬂle?elﬁb&i)re%r%e?éi’rha@te? @ref &M toSﬂscﬂccﬁﬁ éhe KR therapeutically
2008/ 068268 P EP2007{©C9(£3314 n sal

BETBHRO Q8 TSR SRR G %?étsfeﬂ%&% ditjpn S&h%@&ﬁ% Jehich the
aompouti B f tfarmul oflmubra 1)l aag alde td formm |Pq)p(rd>ﬂr)ate/\betsb addition salt

%)191{ cf%rnlqﬁltsg fgﬁé)?aﬁgl%gﬁe da%%ﬁﬁ ufh %antg rtggg k%h gﬁa gﬁ?h él%hne metal

&@lit&al c. ghWﬂ@bﬂm’rﬁle‘@@l pRtassiving, mnag@esmms @alcmmtaalts: alal:ﬁhd like, salts

anth &Q%@ Bk G @G raard) rsg@d}idﬁr}a&iddémafﬁihpﬁé@@%@ar@ﬁﬁﬁ& fmines
acid, 5 hydroxyace%lc ‘aci d, propanoi ¢ aC|d | actic

Ab¢hyas methylamines sthylamyng repykemige. 1nenrepylamug; e four butylamine

sm«fdrmld@mat@yﬁmlmldwﬂcylaﬁind ditthamdlamineCdi ?ropwmlﬁg aci d,
acl oni c

tart d,
bRt a-EhitdyBS sl poRPEdR grorhotic!
F"Hm“‘hyb‘m‘w 'tﬂﬂhylﬁmlm irthropytarhiaw quisilidines pyridiye lquanoline and

N GO Ol
;mﬁa@ﬁ@Ohhyd@baremw@tss sajfs ovith dnaine agide B‘a?ﬂieﬂ\ﬁ{ foe gxqmyple,

agdihine, 199Rc hidine 1Bt @l or am ne addition salt forms by
treatment w th appropriate organic and inorganic

bases. The pharmaceutically acceptable salts as

rmmtzé@éi@phaheaic&di obefsehedioion ket firmatiebe adrecitedinto the free forms
%g r| ethethe eutlc(lly active non-toxic

Mg agaﬁ)p{lag agea?r 4%r s (base addition salt
forms) Whl ch the

The term pharmaceutically acceptable salt also comprises the quaternary ammonium
salts (quaternary amines) which the compounds of formula (I1a) or (Ib) are able to form
by reaction between a basic nitrogen of a compound of formula (Ia) or (Ib) and an
appropriate quaternizing agent, such as, for example, an optionally substituted
Cialkylhalide, arylC, salkylhalide, C;salkylcarbonylhalide, arylcarbonylhalide,
HetC,salkylhalide or Hetcarbonylhalide, e.g. methyliodide or benzyliodide.

Preferably, Het represents a monocyclic heterocycle selected from furanyl or thienyl; or

a bicyclic heterocycle selected from benzofuranyl or benzothienyl; each monocyclic
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15 conpounds of formula (la) or (Ib) are able to form
Appropriate base addition salt forns conprise, for

wezaspbess t he ammoni um salts, the al kali and epet/BP2007/063314

al kaline netal salts, e.g. the |ithium sodium

pot assi um nmagnesium calciumsalts and the I|ike,

salts wth organic bases, e.g. prinmary, secondary and
tertiary aliphatic and aronmatic am nes such as

el bidyalnd hh&ero@idﬁé’hﬁﬁbp@onaﬂl&%)&h@dﬁhﬁed wntﬁqplz@pylsamtm@nts each

8{}1&‘[%%@31%%'%%&}{1%% Wé%quafmrﬁ éhe %FOBP 8g€ llﬁyg'ang aryl. Preferably,
dha goprropingagemas Coialkylbalidel eﬁthererpaqmgms with goae |caving groups
1%1 dl?é“@sed '&Elﬁ’ Qé’b'l ghﬁ{ ltﬁﬂﬁdﬁ&%hﬁéﬁlﬁ@ndates Cy 633}1(}[1

tr|e gul nuc di ne,

qraﬁﬂiiﬁﬂeﬁlﬂ@nam, andébq@llukﬁ M@eneﬁlri@n@@ﬁzétwat%nafy amine has a

ﬁﬁbaylch 6 Hﬁl%lgbrﬂ @haﬁn@@w&ﬂ% -at wﬁ%telaﬁbha nihhﬁi’e chloro,
g)r aneng Xdrabam ne sal t g ) agga h
E918Q 18dR firi luorogcstate Rechae t“ﬂﬁ? ot gﬁt%sﬂ On%t%/ rﬁ@’r g the
tcbentetideeis i6dm VEes@iuyiterisRbflclasti¢ deadrbeliasedu@edliiting ivnsedchange
frgsrlrrs can be converted into the free forns by
{Feat nent with an appropriate base or acid. 30 The

term pharmaceutically acceptable salt also conprises
t

1'3% 1L g&agg&ain@%gp metﬁydgaﬁggu 4l sHAK éﬁ@ %{dﬁ g{aﬂr BAR the
tcemp@wrﬁs Oé;fom@%f Ao (Hotag e & 194%) oS wel ﬁaléffth@reo

ExERPURGf Qfichf formidIh o(d. A di@fes dI&dhodish aa th@ﬁ’lEH opriate
guat erni zi ng agent, such as, for exarrple an

optionally substituted C1. 6al kyl hal i de,
dn yeGlarbaldcitlofielis eleplic@lort alckyipoandarnytdiad fodks invention is

6%?@”9{%?{{114@0 ggl%’préés alm'é{@ﬁel?e%lugﬁ J‘?%I#lg%ce %Z thereoé The term
F’st@feeclaﬂmlyally—le@mp@@f@@e @susad meredpire er h@@l@ﬂ%@yt@ﬁees all the

%)%ES%:IE 8t rdoi Rt eMYd wiith &ﬁ‘é &ﬁﬁﬂoun&’sr of BrrhI§ YR bikd (Ib), and their
het er ocycl e sel ected from benzofura

n
BeRYidehPBpaccwitaly aentaryE eits Qo wew iﬂ/%@@ﬁéﬁnctwnal derivatives
BGE/IE)?Q&@ 7U0R33dtherwiS @bitiddcd BE iﬂd@‘catb@l'; &%Qﬁ&ﬁic@l d@3pnation of

t ub t t t ubsti t t
SR S0 e B P b b e LB e Fodlouiodh SSirborti ot
gn panpicolar, heraygeaic Icyﬂlteanda}aln%vle tthReére‘i%-a&»ﬂlﬁ/gurattdme substituents on

%%g&ﬁ rc]gcéic ar@lgﬁ sa{lﬁatg&'ra%%aﬁyﬂl%hév%eelthg tgg Cist ﬁ&&l%m S

avi ng groups
@Qn@@rktwn tGompayeds procmIssng ﬂ@ﬂi)éft kands can bfa{em E @ntgegen) or Z
r(ﬁ&sﬁﬁ‘lﬁ% LkQpathemist§N s&id dBabIK ¥bnd - TR teaRESHI tF-RPR A% 6S E and Z

rnary am ne osi tivel y char ged nit rogen
r@ﬁf‘awglig%w ?P?S%gélg?da‘ﬁl ]ge%unt erions include

(Sﬁér%dhamldaﬂyi lri%mmd'ri@CfOrnlns% oft the U@hp(ap ﬁﬁf t af &imﬁtae@@ta@d (Ib) are
t te a u at e r ef er abl.

o bioh 8 Faatt B b8 smbHek® BT o SR Mt ko b
iOftspodaldedrassamghdse nompolhaisgé formadd ds). ord@h) Frech encm
§%lry0%h§% ﬁggﬂ%ées the hydrates and sol vent addition

orns

Following CAS-nomenclature conventions, when two stereogenic centers of known
absolute configuration are present in a molecule, an R or S descriptor is assigned (based
on Cahn-Ingold-Prelog sequence rule) to the lowest-numbered chiral center, the
reference center. The configuration of the second stereogenic center is indicated using
relative descriptors [R* R* ] or [R* S*], where R* is always specified as the reference

center and [R* R*] indicates centers with the same chirality and [R*,5*] indicates
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conmpounds of fornula (la) or (Ib) are able to form as
well as the salts thereof. Exanples of such forns are

we2@s/0bszas at es, al cohol ates and the |ike. 15 |IpCt/BR2007/063314

framework of this applicationjga conmpound according to

the invention is inherently intended to conprise all
stereochem cally isoneric forns thereof. The term
"stereochemcally isoneric forms" as used herei nbefore
@entbBroFiunfkd effiratief. | Resxamplet iTehe PO&SI-RIbered chiral center in the

st ereoi sonerd c_f.or whi t he conpoun f formul a

el SRR onb TRl Ap s SRriSOREL R B et Bihefpror would
acoppiifdl & SR L S lodf {kiysiddipSgicaletly tHeumsitioordlthe highest priority
S e SR ot BRI Rt | AR ring
dapbeeds arhirapxelwiers witha (¢ peytdemefdhe mepe plene Apteaningd by the

Ir@nRLtb. TRE PsitidMoMBE highdt PrioriSLBLKAGER R tEECHhET SyRBétric
ha%e the R _or. S-confi gur. ati og; subst |f1 EeFI E on. . bsti
[SAAPR @FAM EYIBF Fiog spErRirdlpiiys fodh positof e NighFY PHAYY substituent
avke eiftrbsde didie icdSwononatéd @i if ic B thelsatd side of the mean plane

Qun nconpassi ng _deuble.bonds can have,an E
CBPgiRTRy e OUPSRRED B SRt 18T BF iR YR G min plong
detebhmep bpidhe Minesysterms cis, trans, R, S, E and Z are
well known to a person skilled in the art.

St ereochenmical ly isomeric fornms of the conpounds, of .
8hen specifig)staaprisqmesic fapm is weicrsdsthis menns Hip gaid dompis
substagRdy \ﬂ;eb,men aisb@ia@tﬁﬁ)ﬂﬂl 1efs thim 50 pdAQ‘p&?'éﬂfa@l@-lthhanl 20 %, more
s [ I nterest,are 0se C unds, of _f or a
SPEiBly i Bt B S R0 BruCIERRIH (oo gt epd ot efienly loss
@S honmaahedt preferablpvesstthannk % afitee othwoissmen ©o géins,ovhen a

t L gur ati .
FEMLBLE) Ao e BPED) K B ARLE B 8 RIS bt the
sampatil is wolitant pHe fisg o hgusAodsandre) to t he
| owest - nunbered chiral center, the 35 reference
center. The configuration of the second stereaggenic
Ceomnapungssof; %@P&@F@Hla@q) gd (Ibg pag sapee ofelle pteimseiaty gpmpaunds
inJari@bly[HavE aSedst twb etefeoReric kontéts Waeirspactufd whicAsnayNead to at

R *] indicates centers with

f ] .and *
ISP SRESeneTan Rl PRt e ] | ndl Sat oo Vo

2008/ 068268 PCT/ EP2007/ 063314 -10 centers of unlike

iLral i [ReIAE €= aol) ' < [
e cBirbbndscRi ARl abd B0l RAPEL - REEE B0 5 of
SRIgBIRS, eprrequlargagmie RixEresy eloengaidemerp mdvichsnlbg sepasated from
IRE ﬁ{léth&@o?@wﬁlg[aﬁ_-ﬁ%oﬁﬂ resdl{ltiélr?"ro@éﬂi’lrégprfht% rr@ce%%ﬁ@ Qor%n SR of
position o e es prlorlgy substitue 0 e .
Rehsrermyle (eh b ERGR e Fomree hniey e orsnondine e deepmeric
|s@hvis ins by rgachion withed suitaBleahlvaltacd. | $a¢d dlavediedmnicric kileforms are
B3RS SRR AT L Pl Mo an e
subgtomaeat lbaratddghatfrem sathatet An elteroatnsonaraicond separating the
A& oG cSYRAEIR hE L@hpdifmds Bf Lk P&ﬁi id @5 M ()Snvolves liquid
hlhgrhest lgﬁyorft y su@é c|yl?1uent ' oﬁ t ‘él r(g@er en(cﬂg Ié}\foo\rlﬁsj 1squl )
GeraRAtorItRhy wsing a ghirgl ptafignagy phate. Saidepuss sercaghoptenlydsgmeric
Fb@demay also be derived from the corresponding pure stereochemically isomeric
forms of the appropriate starting materials, provided that the reaction occurs
stercospecifically. Preferably if a specific stereoisomer is desired, said compound will
be synthesized by stercospecific methods of preparation. These methods will

advantageously employ enantiomerically pure starting materials.
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determned by the ring system or "P", if it is on the
ot her side of the nean plane 10 determ ned by the ring

W@ yasees268\hen a specific stereoisomeric form i BCT/EP2007/063314

indicated, this neans that sajd formis substantially
free, i.e. associated with less than 50 % preferably
|l ess than 20 % nore preferably |less than 10 % even
nore preferably less than 5 % further preferably |ess
Thetthaomeri@toamd offfigtcoptpefidsal?lfyrnngs tla) &G(Wb)]aré/mﬁntttb €omprise

hots eatrBoray o it Pt e hep SRR o gy Cofigpid into o

ez othéketa-tre! taverpaisnd. iumnesicdotsadf the forepowntls bhéormula
gq%g Rhd t ng?gie&f 1ntgﬁﬂptﬁytg§i§f s Fég&ﬂqﬁveqlﬂ5fm}eq8{eh@%i B embraced by

e 1 ntermedrat e conpounds
|thﬁl%ﬂlblébf‘5hlﬂ13\7@t@tl | east two stereogenic centers in
their structure which may lead to at |east 4

er e caII different structures, The con‘poun
e aF PR ol RTFSENT SRAPQUNAY 2K -aptosSARIKISS hretpningunds of
tttvenflo (1) of (Tb)mvIxdrein @se of fevpel tortiaty alitrdgea @minGs dre kidiz2d to the
of eﬂa(m,l oncfrs whi ch can be separated from 25 one
owi ng art-known resol ution procedures. The
racemc conmpounds of either forrrul a (la) and (Ib) may

| I
?ﬁﬁeﬁeﬁégﬁﬁﬁ% R 19 SN ASRADE O AP R pnding
dapwdafegsde giagt-lggmn m@@%reérf@r cagypdieg gdrivalgnt nitrogen into
SePabate torn. CSal&N&fmdla%on%’acﬁBh %ﬁltyl géBer@lly bé @éﬁrlb@ Bﬂﬂ by reacting

stalliz nmers are ed.
it it oD P Bkl oF LB R Db pinriats Garnc SF organic
pepeaiidet Apgrophiete3forgadn peionizics cwhpmsms fcﬂfexhﬂnplepbymogamq&romde

% aﬁ'rﬁ%lglrorfegﬁﬂ k%lngé ﬁ%taf"ﬁ&o&d? ng&iﬂlﬁjaequ gotgssugn

roma
m@m@c émgm@éﬁp@mcwerm miay COfnm’fm PRty acléb susd as, for

Q%ﬂlifﬁdbéﬂz&@chﬂ% 58618281 hAY AP RuLY %E@&ﬁ&%%o%%}dx&c acid,
isoneric forns f t he approprlat?startln materi al s,

5% Vi QeI peZENaCRROPRRXeiF 3R oReroralkaspcrasiis pe 8 Rerexgapsfic acid,
Rigfeid a(gjeyomcﬂesae gn&ﬁllt}flll@dﬁd-ﬁdfrmdé OB®ifabllSsoltesity eﬁd,, foB &taihnple,

P{Séattn%otégv eamcﬁel%lfjaer% 8t a?ﬁe‘[hfé Fﬁ% ?1& g%tgg%gﬁ?qs RS Jtoluene ketones,

ady artttmgmnegsha}ogmibcbhychnmbomne ei dielbyonmirame sanarmixhges of such
ngf.eLdal s. WO 2008/ 068268 PCT/ EP2007/ 063314 -11 The
tautoneric forns of the conmpounds of fornula (la) or

(I'b) are neant to conprise those conpounds of fornula

(Th 8 RImdldtk otRBE BhplicBtich, aRBmPORAd AcBMnd B tﬁ@ﬁl\o@ﬁﬁ&ﬁs

to ket roug@%ket -enol taytoneri sg%ﬂ Taut (f
f“g}qlﬁlt]é(fmtteﬂ gs? ?fSO?OBFCrﬁﬂ ngtjogs ohikyc 9a & en&ﬂms In
ithd ameslbiktoFshio ﬁplﬂhﬁtl@ﬂ,%&fh‘ﬁlldah viemehQ perreculaiﬁ\emmeﬁt@ned in
errb{ aced

e

,@au & com OXm%i af(‘ﬁ)e(%lp}g nb eotnnfn(l)lc o(tllrg ﬁfggvci:r}{é)lnﬁgs al 1s?t8pes and
cmmnc sexttitee of dnpolumdst, ether heturallyapcCian g mrsy(lthbylcally produced,
S Je\bf‘fh Reﬂﬁra? ?iblﬁﬁgﬁzgeaclr it &8 ts'oﬁfp}’caﬂ& LhQdRa B? R Hrffcular, when
hydrogen is rnentloned it is understood to refer to 'H, *H, *H and mixtures thereof ;
when carbon is mentioned, it is understood to refer to ''C, C, *C, "*C and mixtures
thereof ; when nitrogen is mentioned, it is understood to refer to BN, "N, "N and
mixtures thereof ; when oxygen is mentioned, it is understood to refer to 140, 0, '°0,
170, "0 and mixtures thereof ; and when fluor is mentioned, it is understood to refer to

¥F_ °F and mixtures thereof.
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so-cal l ed N-oxide. 10 The conpounds of fornula (Ia)
and (Ib) may be converted to the correspondi ng

wok@gioas268 orns foll ow ng art-known procedures POT/EP2007/063314

converting a trivalent nitroggn into its N-oxide
form Said N oxidation reaction nmay generally be
carried out by reacting the starting material of
formula (la) or (Ib) with an appropriate organic or

IAedrgpdlind atorpiagax itt@anvéﬂ@iph efréfateSinhSroftfpsd ripri@s axdodgund

SR o3 iR B iR SR P v s g Gy nglyine
padioadtisie compowsis hlsorcalfrerradivo ibell @ipnypundtvehaeigant or more non-
95&183%1@8% ofha$ ‘B@H{I‘bgﬁc&% 6‘1¥e &Cdsgﬂidﬁyﬁﬂe "i‘s%moup{)eg’r By the term
enzenecar per oxol ¢ acl ut e
@,ﬁig@@{@é 8¢ BoPpeewKsicmgdit @ny eogpound according to forrnula (la) or (Ib), a

%h@ﬁh&é&k&ﬂ; QPEHALRONARNECoraa N oxiBe FERPARLKBN A Hich contains at
ci ds, ﬁ%g@tfer oxoa etic acid,

%SI?W& 8)@{“}}%3 Olexgmple B&pm%oy%?aél tf’felPlbe)L e gvith positron or
SuitH gdphrea soltvieg t%ﬁhc&b&ve fsotbpesx doplradio hg/mﬁ&ﬁndlhg)wehnlques

%n%r% ?al(_rjllse receg%r as gﬁ ntﬁe R & 01’}1 rolgtl%bifilnaé% 3 ﬁgla bon% %hodce to be
hmda@darlwnmaglagghe mocsh¢mmmdv hiagrbposétrah migting (é’@Tafradloactlve
siéb‘f es %@ NE nltSp 15(35am!i N B of m\r’]‘ﬁé lécé%iei};ﬁtgf oduced and have half-

|cat|on ound accor vent | on
IWﬁSe?%%ﬂ 1100, %%@n]d)é@lqu@ﬁsé%i?ﬁ?tﬂ‘@é’ a$1pcq Ggthalfiltyes of these

GITBARRE i e@ﬁre' soshéfamsGaly Rhape % 8se t|h8m alt iftitutions Wthh
framework o

I t l.
AP tieste et Siaoy e oo (BTN G v ERRp g
aciddy diseiofitheseareliFa TTa)" ot ard B, Thohpudlmgofaidse radioactive
{
1&509(%(306@ etﬁe gfjodlu ot %%llacfloﬂ"aﬁa lﬂ{c%& ?:%aoyﬂl 3 Aylgg[ﬁgét‘e é{élawn to the

occuring or s pr o
3@ﬂ@ﬂph@¢HMAth natural abundance or |n an isotopically
enriched form_In _particular, when ydrogen is

fe peitisplan thg radjoctiyeriems inesdedtest ﬁr‘éméhe gr@up Plf hydmogencarhen.

rﬁhti‘dgéh esulfuR&x§8én and n C RdTAbly SthEBaibaReE atont isisSlected from
dersto o refe 3C 14C and m xtures

%@88?0 8%“%F?L%@%%i?%°$?ntloned it is understood

h f 11 21 1231
I8 s el undd hoorO b el e RE R EHER. 5. Tho, . .
1%50 1.6 a,%r Br178r a8 & Ban @rafereblyr th rediesctivt isotamaeds swhested from

th %f”ﬁﬂ“tﬂﬂﬁds it is understood to refer to 18F,
19Fggn% m Xt ures thereof WO 2008/ 068268

PCT/ EP2007/ 063314 -12 A conpound according to the

invention t erefore i nher et conpri ses a conpound
VR %ﬁf@ew (b FHs pRAICERLS @ l'ér?estf&%ghﬁelf apphepeptrateth g

rhnyatdamen tdiidad hfwmg Aohutiong caaborr adingaot isvecyetiopatiactd

roca§ n?éjdlcr AL 8 be'i &% Co ”% perein 1j© Rejute

it oac% B “H 8 § > PEPLREC By visHe
cbrsfdrqcsrbpadam hawiag freot b‘p)e@ carE)yn atthtaetmhea to a stralght or branched
"sﬁt‘ﬁgdtgi ﬂkﬂ%éa nCI‘aH’QQI c@fb\én%wﬂpso LWﬁjerem cach carbon

accor or mul %
atom can be optionally subst1 ed w1th cyano ydroxy, Cisalkyloxy or oxo.

Preferably 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 ; wherein each carbon atom can be optionally substituted with hydroxyl
or C;galkyloxy.

Preferably, alkyl is methyl, ethyl or cyclohexylmethyl, more preferably methyl or ethyl.
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pharmaceutically acceptable salt thereof or an N-oxide
formthereof, which contains at | east one radioactive

wW@b@s6s268 exanpl e, a conpound can be | abel | edP@d/EP2007/063314

positron or with gamma em ttifig radi oactive isotopes.

For radioligand-binding techniques (membrane receptor
assay), the 3H atomor the 125l-atomis the atom of

choice to be 10 replaced. For imaging, the nost

@Qmﬂiw%sﬁng %ﬁiﬂ)o@ﬁﬁejnt bﬂzﬂkﬁﬁh TaIlid@ﬁm@lBEsTl)seﬂaﬁfeQﬁQfdrv @r hereinafter is

15 are.. .
(S eURBFSHE FoprsstiRaarraind Ratfansti pRura Gy iR el having
Zfroamndi td 0 caibontesns ssp e for vedryple Shatind, ¢thd, prapyl Rim@byledthyl,
i r it -
FUESE R DR MR, E LRGSR BhEoRP oPLoHHS C| BUG phich
aeriescaisa iaighh os brapclied saturrded hxmrw@m rggicak liying from 1 to 4
|ckiBoh iafting {ih bis B5¥@xarhPR @B}, dihy M %ﬁw 2uagflyodth @8 ehe like.
arel8F, 99nifc, 201T1 and 123i }i' and| | ng of these
radi oacti ve isotopes their production, isolation and
IIﬁ iy panator@ofitis appmh&@u I8 s@lkenyk Rovstraight oh Bransikdd Hy@lebcarbon
ra 1%%?1%\amg rﬁ%m % Iﬁocg lca?r%bn ato]msr ad{amn(l: ! ég%ubgf%gond Such as ethenyl,
WQH@@@]@ hutesyl, PW¢ny¢x>¢5¢g@n’1 andi th@dﬂ@g@nscyﬁpeﬂkﬂ iabloycli¢ fegurated
i {
b oh Vi B he DR P e b b nd WRcERY R, Gllopropy!
rcé(@PB‘&& cydopaigtlopelahsxy¥lel ect ed from the group of 3H,
"C, '8F, 1221, 1231, 1251, 1311775Br, 768Br, 77Br and

Prefe t he radioactiv cted
3?51%fr%%w<§hgﬂﬁ%ﬁppélﬁaﬂo ISR 4 BB B R TSP of
dfuotdyickloap préraatndivdo ahl Wbloblkyhis atsl:r&ng@hbr loandhed Rathexed

%gh%%%S? ra(pé/a(ij BQ\%&% PI%HI { ?od(% &ﬁlborb ?t\&ng gﬁ‘césa{u(%atg% h‘y]drocarbon

| C Sa
raditad éalavma\fﬁOﬁg3 T 6 mnbom @toelsm rakscmhcaﬁa@rmted hadrop@,rban radical

4G ‘fro%@@ 4§ 8ic8%on be%s%@&l%r{o ra%%f’gﬁt ol ¥R¥hdhgd S4B t O

carb ato attagr to a stral ght or branched
A ETPcat @%I rm{,ﬁﬁ Beurs 5RMY hin & SAOePR: VhgRinENEQ! gore carbon
QesOde sl Buted WitB 08¢ br @Bt hLaLdaR. Pafe@blThalams Kemo, fluoro or

|| bst,i t ut d t
SRR prfieg iR aterdr Pty Briitly  fRIGHRTYS polybapsapiost which
os ddfmad ek ewhne ad)npoétytmmbshbsjrtuteé ﬁb@aikylgﬂxr caimplaymeyf wivhnone or
Jmo&% AubrCAEAE rfa )&Eﬁ)ﬁ% d?ﬂudrg?mgt n?lé(ﬁj tfiﬁgc?r%c arlﬁ;l eldl dlﬂuoro ethyl

rocarbon ra

wné thei likee 48 kaseanere rﬁhae@tmh@mt@@ ippitachediia ap %@Bsxf |Ct1 ml@d group
Within teHeBKXon o@hal@&lk@%ﬂ%lﬁiﬁ%&%@&?’[ efesrAd) d6 thakué or

IS nethyl et hyl or cycl ohexyl net hy nore preferably

GEEHGRE or et hyl . WO 2008/ 068268 PCT/ EP2007/ 063314 - 13

An |nterest|ng enmbodi ment of alkyl in all definitions
rei.nbef or h reinafter is

al k
R UERE P ol P e B o Pyl oy S erein
hydr pcar bon radtnolatlegdrwqudgo If2,0herd;t o 6 carbon atons

such a2s, | for hefé%ﬂ%t%géi‘%hﬁé/ﬂto 28bhY12, 3REaRY!
R Y 1s 'hydrogen, cyano, halo, alkyl, haloalkyl, hydroxy, alkyloxy,

alkylthio, 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
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pentyl, hexyl and the like. A preferred subgroup of
C _o6alkyl is G _4al kyl which 5 represents a straight

woroosnes2zehed sat urat ed hydrocarbon radi cal havP@OEP200T063314

1 to 4 carbon atons such as_{pr exanple nethyl,

ethyl, propyl, 2-nmethyl-ethyl and the like. 1In the

framework of this application, Cz_6alkenyl is a

strai ght or branched hydrocarbon radi cal having from

2 to 6 carbon atons contain| doubl e bond such as

et henyl, 10 propenyl butenyl tenyl, hexenyl and
[ﬂer sat

the |i ke IS a
hydr ocar bon r% &CQF #;g%rinﬁla from3 t‘gh%r ct,lU’F ﬁﬁﬁt Qg NH or
and i s generi&-diylcycl opropyl, cycl obutyl

cycl gpent yl , '
appl ?\catl on, ﬁ)é?{}@ E%Mikg Q{IF?S t sel 15{ ed P(Pl Sdrylhlélet’o
group of 15 fluoro, chloro, brono and |odo N

hal oal kyl is ﬁé{lﬂ;' Lol QFQE?‘é%ﬁ%V 0

hydr ogar bon radi ca aving n atons or
a cy®& iand Bat usash éerlapguticodnetsdrydrogedi dkyl didensd drr om 3

to Greapppn alo%&ﬁe@a[ndﬂn&ﬁ&lhg @hesﬁttél %ﬁéﬁ%w e ‘aﬁécrh*é@ hay form a
radi cal havi ng. from 3 car bon $toms attac hed to’a

straight or b weh%_eée%% mratﬂeeogroma DEEM Y L By eyl

having from 131p9rr61u@3a,r%@fblgﬂl; i azoMA&TyE| pyrR0Ed@K], X0kEdazolinyl,
carbon 20 at og_% are st

d wt nor e
atoms. Pref er aBY 2O NR m}lgazﬁi g’rﬁ?’ raZPFﬂotPSZOgP’I p}ﬂffflglrngl pyridinyl,
i n parti cul arpipbdagingl, amldlazcdrrh:nyleﬁfdezmp] pyrilmadiog| kyrhzinyl,

i s pol yhal oG ﬂ@g: = 100 :
pol yhal osubst | I?lg%t gylnamgoq{h%l %n?dt? §’1 %gapraﬁ?{}lal optionally
with one or ﬁotbﬁfetufqduw—lbal&y halo, h%@aﬂésslahmir@y, alkyloxy, amino,
di f I uor omet hyhoRé- drrdlaflk%%ﬁﬁeﬁﬂky thiola Yl@ikidu@ﬂr Ak Evdikyl and
and the like. In case nore than one halo atomis

attached to ap]yrgpmy or Ci_6alkyl group 25 within the
defi RPtion ofishajlbad Kyt or pol yhal oG _6al kyl, they may

be the sane o, dlgfeﬁ%a Alfal nst nterestl ng

embodi ment el allltyg &y 4 Comgdu% 0 orrrul a (la) or

(1b) K/vherel ns hpdiogeraor dlktleger equal to 1, 2, 3 or 4;

30 ggrPs an i equal to zero, 1, 2, 3 or 4; R is
hydr ogen 15%%‘%{161 al kyl , hal oal kyl, hydroxy,

al kyBo%S)dR arp&fgih?rrfpﬁn tbeﬂrﬂ?ﬂp@lmfdﬁ@lglfN aryl al kyl |

d: l(( alawl) al k)ﬁbah@frﬁbb cl@gelé&éd froﬁ%hbﬁylhﬂéfjhﬁ@@rh»cenaphthyl or
al Kyl oxy,

r r.ox C
al kyl oxyal k)}fx‘%‘%l})’% aR@/‘YIhF%C 01’6%"“8‘?3;)%1%&2‘9‘1“}%%1 2or3
pyrrolidino snbst\t‘&rﬂ@@%mﬁﬂ%ﬁeﬂﬁi@%wﬁwﬂsb&ecmd4ro}:ﬁ
ﬁl— ;laglylcal %ghyfd%&ubﬁi)%{lg r(l){ alnﬁnoc'}g nog or ﬁﬁllmrﬁmo alkyl,
aryl - al kyl - Chaddaldspl,, al]gylyj;y, hp;l@glkyloxy, carboxyl alkyloxycarbonyl
aminocarbonyl, morpholinyl or mono- or dialkylaminocarbonyl;

pheny

aryl' is a homocycle selected from phenyl, naphthyl, acenaphthyl or
tetrahydronaphthyl, each being optionally substituted with 1, 2 or 3
substituents, each substituent being independently selected from
hydroxy, halo, cyano, nitro, amino, mono- or dialkylamino, alkyl,
haloalkyl, alkyloxy, alkylthio, haloalkyloxy, carboxyl,
alkyloxycarbonyl, aminocarbonyl, morpholinyl, Het or mono- or
dialkylaminocarbonyl;

Het is a monocyclic heterocycle selected from N-phenoxypiperidinyl,

piperidinyl, pyrrolyl, pyrazolyl, imidazolyl, furanyl, thienyl, oxazolyl,
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O N Het-al kyl, Het-0-al kY1, Het-alkyl-0Oalkyl or -
i -Cphenyl 5 R4 and R5 each independently are

whyasogers al kyl or benzyl; or R4 and R5 togetbher/EP20d7/063314

including the N to which they 1@4re attached may forma

radi cal selected fromthe group of pyrrolidinyl,
2-pyrrolinyl, 3-pyrrolinyl, pyrrolyl, |n1dazoI|dinyI,
pyrazolidinyl 2- inidazolinyl 2- pyrazolinyl

i m dazol yl, 1@(}6{21@619[ Yhiazdlyl, ﬁb&h&blyl,@y@ﬁiﬂy@m&mdlnyl pyrazinyl or
pyridinyl, 10 er@azln

Dy daz) nyl EOPRRIEPRS Peypl SRR frop quinotingl,

nor phol i nyl qmebxiahind mmdplyd I benzimidazatyh, eaddx@adlyl, benzisoxazolyl,
optionally ﬁ?&hla&éﬂme%eﬂlgd?hl@é&w be%ﬁhﬁﬁn %eﬂ%tﬁ%hyl

hydr oxy, alé¥ oxYy,
al kyl thi o mk@sdmengﬂ[l 4&41R>ynylmr&>anm[ﬂ 3 @lxolyl cach

ﬁylr im d: Ey: o Ei@c i}l Béplic h@ferdﬂﬁ&le vRih |0§)tlbﬁﬂfy0§ih%§htuted with
alo, a y raQgen o

i S 0xo; F&B%A%J SRB“FB%}E% [v&¢ %“g?‘ﬁ‘}r/‘? g‘feé’a?ﬂ{?ﬁﬁy Reéted Hom
-CH:CH-N: Z&kﬁmyHKM§,akﬁQmamwmm@,selected from

phen t.h 3 ena t Qr d onaphthyl

each®b (“m%%Qgpfyk rgl@% 7 l F%9%¥ g or 3
substituents, ach stltuent belng I ndependent |y

sel ected fro Phd“@” en‘l‘%q{] Eh%r{y?s?t%[ﬂlﬁé’dwnh Het;

nmono- or dlalk Ian1no al ky
hal oal kyl oxynap f@wbmbyﬂltut@dl \klyh dgy @ram@ﬁgmhylm tetrahydronaphthyl

am nocar bonydach BERP Bﬁﬁd)rﬂﬁ’lkl s@bstiRBPwithl1, 2 or 3 substltuents each
dlalkylan1n00ﬁrbo

el e
from phenyl ,5¢ gﬁmtﬁ)})pmgé%%@gﬁﬁlﬂv se 9te(? ¥rorn hydroxy, Lalo cyano,
tetrahydronaﬁﬁbhymnoaﬁ@m)bﬁunmqmmﬁh@nakywhauhﬁyuﬁmybdy
with 1, 2 or nts ch stityent
| ndependent Iag}két@l e?‘?@’& kP' F&%’ C*H@ &?@kyq?f&fcgr 0&5 ﬁ%lmogarbonyl
ni tro, am noponpboloryldictdir adapt antlialkylaatikgdarbad@l.
hanaIkyI al kyl oxy, al kyl thi o, haloalkyloxy,
car box al kyl oxycar bonyl , am nocar bon

rﬁ)?%ﬁ@‘?{ Mﬁ;rpstlmg@ﬂnWm% aelatgs to agqmmapnd @ M%@@Mr;ﬂb) wherein
t is a rrqggpyl@églepe({iﬁt @,rpqyglomsel ected from
phenoxypi. peri din eri dj pyrrolyl,
Byrazol yl , $ 8¥?¥my¥d£5h§t£q¥ﬂrﬁnyl oxazol yl, WO
2008/ 068268s %Fb@%Z@ﬁh?}bQﬁﬁ&l@ csalkyl, polyhaloC1 salkyl, hydroxy,
C1_6alkyloxy, C1_6alkylth10, C1_6alkyloxyC1_6alkyl, C1_6alkylth10C1_6alkyl,
hydroxyC,salkyl, arylC,salkyl, di(aryl)C;salkyl, aryl, or Het;
R’ is hydrogen, C;salkyloxy, aryl, aryloxy, hydroxy, mercapto,
CisalkyloxyCi salkyloxy, C;salkylthio, mono or di(C,; salkyl)amino,
?\Nﬁ
Y
pyrrolidino or a radical of formula K/ wherein Y is CH,, O, S,
NH or N—C1_6alkyl N
R’ is Cysalkyl, Csgcycloalkyl, arylC, galkyl, aryl-O-Csalkyl,
arylC,; galkyl-O-C, salkyl, aryl, aryl-aryl, Het, Het-C; ¢alkyl,

O
L
Het-O-C, galkyl or HetCy salkyl-O-C;salkyl, or phenyl,
R*and R’ cach independently are hydrogen, C;salkyl or benzyl; or
R* and R’ together and including the N to which they are attached may form a radical
selected from the group of pyrrolidinyl, 2-pyrrolinyl, 3-pyrrolinyl,
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-15 isoxazolyl, thiazolyl, isothiazolyl, pyridinyl,
pyrimdinyl, pyrazinyl or pyridazinyl; or a bicyclic

whedosneszye| e sel ected from quinolinyl, qui noxedT/Ry1007/063314

i ndol yl, benzi m dazol yl, benzpxazolyl, benzi soxazolyl,
benzot hi azol yl , benzi sot hi azol yl, benzof uranyl,

benzot hienyl, 5 2,3 -di hydrobenzo [ 1, 4] dioxinyl or
benzo [ 1,3 ] dioxolyl; each nonocyclic and bicyclic

het er ocycl gyheliyh Qmﬂﬁﬂzb l@cﬁﬁill YyrardlRinyt 2- &dld%&dlﬁhyl 2rpyRaMlinyl,

3 substituent .t u nd en

el cted T FBAHEE Y RyRE 7N RO G Ryl iy piperaziny.
provi ded t Iatdazdlidi®ylj syradakipy], parimidihKypyrazinyl friazety],

Het - al kyl |

substitute Oﬁ%hﬂlgézﬁﬂietﬁ%mchptﬁdl n §u%§h {étﬂtc{cll (ﬁﬂﬁﬂ)ﬂ[{y ﬁébstltuted
or acenaphNW@Khaﬂkaﬁﬁ@h9@Wbﬁ9§h#ﬂkM hydgasoh Chedliagoxy, amino,
optional |y nhBsbi ahm %‘dlk‘&’l mm’b (2 skylthi® UDShIkY 16QDE Ssalkyl,

o sl it e | gy o et
dﬁalkylan1manyﬁbkykt hanaIkyI al kyl oxy, 15

%ykylth|o 65&%%#§ Cﬂyﬁq@g@ﬁ(ﬁfﬂgkyloxycarbonyl

anlnocarbon ffono- or
dialkyIan1nd©wmu¢nyh(hﬁakﬁbond i nteresting enbodi ment
qglates tolgbﬁpgpound of formula (la) or (Ib) wherein
J S an |nteger equal to 1, 2, 3 or 4, 20 g is an
|Rﬂta€@3r eqirecthep foray the radicad -CH=gH-N="R1 i s hydr ogen,

%yﬁgol khlal Qs a Gbmb clh@/kdelletcﬁql fyd}ﬁ!pﬁ@l L@@rhﬂm aba{ﬁFm?n, or

al kyl ox a [

G ~oal kyl ¢ ABESIBATRINL. ef deipenogbRp bt Wik 1, 2 or 3
aryl G _6al Isyﬂ)stltlchn(saee}dh)s(ﬂastﬁwtkjbbmg am@ebe;nd&mtl#leélmt&?from
hydr ogen,

mor canto, SRRl @ and o afiind, S%o- BB Ao Damino.
mono or di (@isal&al k?ybﬁ)ﬂaﬁmy eptionylly plyhstlblti?djwﬁb pbﬁ?n}’é,

radi cal of r
N-C_6al kyl. %%@ M%g gl fhlkw”gy %E};%ﬂgﬁxyy htb8kyL

aryl G _6al ®i6alk3§lp§yca@q1}y @g}lmarbonyl rnorphohnyl Or mono- or

aryl G _6al g&l@l)_eﬁﬁhkadrbo@n yI aryl-aryl, Het,
Hetlr Cl1. 6al E)ﬁk: 6al

_6al kﬁl @%Pcy&lfl S}gyﬁ]'_?edofo ForR ﬁgﬁ%}ll kr}élpht%yl acenaphthyl or

tetrahydronaphthyl, each being optionally substituted with 1, 2 or 3
substituents, each substituent being independently selected from
hydroxy, halo, cyano, nitro, amino, mono- or di(C;salkyl)amino,
Cisalkyl, polyhaloCisalkyl, C;salkyloxy, Cisalkylthio,

haloC, salkyloxy, carboxyl, C;.salkyloxycarbonyl, aminocarbonyl,
morpholinyl, Het or mono- or di(C;.salkyl)aminocarbonyl;

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

hydroxy, C;salkyl or C;salkyloxy;
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R4 and R5 each independently are hydrogen, C _6al kyl
or benzyl; or R4 and R5 together and including the N

wo 000stos2h8 t hey are attached may form a radi cal PCT/EP2007/063314

sel ected fromthe group of pyjfjolidinyl, 2-pyrrolinyl,
3-pyrrolinyl, WO 2008/ 068268 PCT/ EP2007/ 063314 -16
pyrrolyl, imdazolidinyl, pyrazolidinyl,

2-imdazolinyl, 2-pyrazolinyl, imdazolyl, pyrazolyl,
tpiddded thht, if R e, 6@11@1/ IG5 6Wd1d)aﬂﬂt}ﬂyérylml6ﬂﬁylaﬁymﬂet Het-Cygalkyl or

[ m dazol i di nyl aZ| nyl, pyrimdinyl, pyrazinyl,
triazinyl, 2@ and t hi onor phol i nyI each
radi cal optio y suEf?f‘Y tthteH’ & Métt phebiyl ﬁﬁlstm}ate,d vhig Het;

pol yhal oG ?@tﬁ%laﬁukaﬁgte@%th l%ﬁ—graelc]léﬁé Q]?ﬁll o?@tﬁﬁ’ydronaphthyl

nmono- or di
Cl. 6al ky| oxgc! badag kgtlonallmulﬁatlkegd wih éd oBAbustitugni, cach

pyri m di nyl "
halo G 6 gil‘bf(stlfa?bn't §elﬁ§ Yﬂdeg@fdeﬁ&} selgged ﬁoﬂﬂﬁ%ﬁﬁ&? halo cyano,

yl, aryl
G _6al kyT; HF@P .agmaseénon@r OlRél(Qh@”ﬁ@a%@etche%l kylopahybeC calkyl
i nas S herory et o
phenyl, nap cen etr
each bei ng %{sﬁéé%ﬂa‘? E BBty L T Bt or
subst i t uentdd(C, edkyl)suibstarbarght bei ng i ndependent |y
sel ected from hydroxy, hal o, cyano, nitro, am no,
nono- or di (G _6al kyl )am no, C _6alkyl, C2 6al kengl '
dpthignaterspting pabedipreadrolitesto pisemppynd of formula (Ia) or (Ib) wherein

pol yhal oG ;6&! f¥doer Lduab®) k¥l 9%y 4; hal od _6al kyl oxy,
carboxyl, . Cl. 6a|%< I oxh/car bogyé rq nocar bonyl ,

for phol i nyIls ?B’rmf?ﬁﬁroequé to zg¢p _
f_PBaI kyL) an}lmmﬁcabgnmEWanoanalb Ci. 6511@1 Ipcmhamc:ll byl Reiredy,
rom phenyl, y, ap
t et rahydr ondﬁﬂ?ﬁefiy’ %gg%YEE g ) ]fyl%Wa 1I691k§]u et kylihugrealkyl,
with 1, 2 dyd®xySubdityltarglth sglkeladitaryUostallydenyl, beHeg
b am Lol AGACCEALARD, @“?i‘%ﬁ%m By, XAt
6al kyl , polGhalkploxy@riakyoxycl 1 gk nyono or di(Cisalkyl)amino,
C _6al kyI thio, halod _6al kyl oxy, qar I,
Ci _6al kyl oxycar bonyl, am nocar bonyl )'L\/ phol i nyl, Het

or nmono- or di (G 6al k ocal bon Met
monocyel i o ppf@?éﬁ&@&ﬁﬁ%@?&?% Fom - Chheidy is i, 0.,
N- phenoxypiNIéb'tM@MJalkylpl peridinyl, pyrrolyl,
R azolyl, &]1 6a?kzy?| é(3 6cyclgalg§llyar’ylél 64 Y,'aryl%‘-%zl%!ﬂi@r,
arylC, salkyl-O-C, salkyl, aryl, Het, Het-C,; salkyl, Het-O-C,salkyl or

O
_§_< :N_(
HetC)salkyl-O-Cjalkyl, or phenyl

R*and R’ cach independently are hydrogen, C;salkyl or benzyl; or

R* and R’ together and including the N to which they are attached may form a radical
selected from the group of pyrrolidinyl, 2-pyrrolinyl, 3-pyrrolinyl,
pyrrolyl, imidazolidinyl, pyrazolidinyl, 2-imidazolinyl, 2-pyrazolinyl,
imidazolyl, pyrazolyl, triazolyl, piperidinyl, pyridinyl, piperazinyl,
imidazolidinyl, pyridazinyl, pyrimidinyl, pyrazinyl, triazinyl,
morpholinyl and thiomorpholinyl, each radical optionally substituted
with Cjsalkyl, halo, polyhaloC; salkyl, hydroxy, C;salkyloxy, amino,
mono- or di(C,salkyl)amino, C;salkylthio, C;salkyloxyC; salkyl,
CisalkylthioC;salkyl and pyrimidinyl ;



30 isoxazolyl, thiazolyl, isothiazolyl, pyridinyl,
pyrimdinyl, pyrazinyl or pyridazinyl; or a bicyclic
whedosneszye| e sel ected from qui nolinyl, qui noxabcTyP2007/063314
i ndol yl, benzi m dazol yl, benzpxazolyl, benzi soxazol yl,
benzot hi azol yl , benzi sot hi azol yl, benzof uranyl,
benzot hi enyl, 2, 3-di hydr obenzo[ 1, 4] di oxi nyl or
benzo[ 1, 3] di oxol yl ; each nonocyclic 35 and bicyclic
ﬂéterocycl@HbgfngﬂagtionalIy substituted with 1, 2 or

7 substi t uent ependently
R acred 1 Fom s sty Eoedly
®°_6al kyl oxwhydwgeﬁ@m@l@ﬁsﬂﬁs PCT/ EP2007/ 063314 -17

@pOVlded tE XO grRS is G _6al kyl, C3.6cycloal kyl,

arlel 6al , aryl, Het, Het-C _6al kyl or o phenyl
5 @nd [5G |S“H@tefﬁﬁ@ﬂ?Pf%h%%tCHﬁﬂghbhnth Het; napht hyl

%@St i tuteds M"hbtﬁo&'ﬁle se%rcte@%‘cﬁﬁ Ry |na hthyl, acenaphth lor
tetrahydrona tqﬁl Iﬁ E%ln P B§g¥ st.i tuted
with 1, 2 dFtrebydioperhth w3 optgnallipubstits tWIt%let At 3
i ndependentshtystisl&lnsc et sgb@ﬁmdw deiay yndepaddentlg yeo@ed from
nitro, antno or di am no i Balkyl
ol yhal o0 MedroRyy o, By, it BRI AL BP0 B3
10 G _6al kyl oXysalszk p@lxtxals)CCaalkylﬂét datldthycml@@n@al&yloxy, Carboxyl,
am nocar bo@%alk?%&ﬁ&?l&dtﬂlylamlﬁ&tar gbt(rgoﬁo or

6a|ky|)an1noca t hi y|nte est
embodi ment dﬂ(@la‘tl%%l)atf@nacaémﬁ.’)(bund of formula (I a) or

(k@) wher eiigia h@mb@ycwtsdtdateqq&rmgﬁwl ﬂa@hﬂqyl 3cetﬁpﬂthyl40r q
is an i nteger ,equal .to .ze

hydr ogen.  dyESTroRaTY G B heib ohtig BimPaisC arily . 2 or
15 hydroxy, 15ultitGatskydotsybstiBicnd hbllng |1Itd’ependently selected from

C _6al kylo [

hydr oxy)C/:l éﬁ&km& ALY clyiﬁl(a ggﬁi l%{m{ ?‘;ﬁé&w@a k%) Pmmo

a1 0 Rkl palvhyiat qay Gcabatdy! Gyl

I , h
YL 0xY, AR REE e, GG, ki

pyrr oI i di nénpholinyh it ar m@fwf er laa Rrmajnqearberylop
20 MetS, 20 M ﬁfonbb}@llg@aﬂet@(: cle sE3ctes filoin ﬁ@ihklydxyglperldlnyl

aryl O el RTErEl Teften byt gy daippy, orevotvt
Het - O C1. 6adokytolpl; thiazolyl, 1soth1azolyl pyridinyl, pyrimidinyl, pyrazinyl or
pyridazinyl; or a bicyclic heterocycle selected from quinolinyl,
quinoxalinyl, indolyl, benzimidazolyl, benzoxazolyl, benzisoxazolyl,
25 benzothiazolyl, benzisothiazolyl, benzofuranyl, benzothienyl,
2,3-dihydrobenzo|1,4]dioxinyl or benzo[1,3]dioxolyl; each monocyclic
and bicyclic heterocycle being optionally substituted with 1, 2 or 3
substituents, each substituent independently selected from halo,
hydroxy, C;salkyl or C;salkyloxy;
30  provided that if R? is Cysalkyl, Csscycloalkyl, arylCy salkyl, aryl, Het, Het-C salkyl or

O
H
phenyl then R® is Het; phenyl substituted with Het;
naphthyl substituted with Het; or acenaphthyl or tetrahydronaphthyl,
cach being optionally substituted with 1, 2 or 3 substituents, each
substituent being independently selected from hydroxy, halo, cyano,
35 nitro, amino, mono- or di(Cysalkyl)amino, C,.alkyl, polyhaloC, salkyl,
Ciealkyloxy,
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o N HetG _6al kyl-OC _6al kyl, or phenyl. R4 and R5
each independently are hydrogen, C _6al kyl or benzyl;

wo@r008H69248 and R5 t oget her and including the N pOT/®P2001063314

they are attached may forma_jqadical selected from

the group of pyrrolidinyl, 2-pyrrolinyl, 3-pyrrolinyl,

pyrrolyl, imdazolidinyl, pyrazolidinyl,

2%i ni dazol i nyl, 2-pyr azol i nyl, im dazol yl, pyrazolyl,

tri 3zol IyI x CpI6ﬂﬁyltlﬁb,l’hdloclr%ﬁﬂdydixpy¢a,rb(gdyﬂ)E(I'la;lekIS}},dxycarb?nyl

i m dazolidin m di n pyrazi ny

triazinyl, 5% (}ﬁ%%ﬂ (j Oéﬁap)rﬁ{?t%ﬁl%%o‘h nyl, each

r adi cal optdu(ﬁaéﬂcyl)esmhed:arbanyéd with C _6al kyI , hal o,

pol yhal oG _6al kyl , hydroxy, C _6al kyl oxy, am no,

mono- or di (G 6a| kyl Yanmi no, G _6al kylthio

@ fomathiytecesiins SBBdipENt relates gak L@ympﬁm&@f femnkly Klaaagi(Ib) or any

@Mﬁgrﬁhﬂﬂ{éyéof as tha/hgféﬁﬁﬁgorg o (e QR g/ e@fﬁ%@ﬁﬂent V@l%rem R is
is aryl' dr ogen, 6 Iy

Mﬁog@? Ayl ékﬁy%ra@a Yot e@lme%rﬁaﬂ'lar%ag ¥digga or halo.

Moﬁpﬁ&fexanlg ROisttage impartiéwambrohe. r adi cal - CH=CH N=;

aryl is a honocycle selected from phenyl, naphthyl,

acenaphthyl or tetrahydronaphthyl, each being
dpfiftbrrtbiesting dyshadimendelaics to 4 copamddf fembsa (lalen{ly), or any

%ﬁ‘&oé]r ﬁr%ﬁéo? UERn B A%t RHRRGL IS Hed kst % eﬁ%ﬁﬂn&{t WHerein p is
@HP@I?%J a cyano, nitro, am no,

al kyl )am no, 10 C, 6al kyl, pol yhal oO _6al kyl ,
G _6al kyI oxy, hal o G _6al kyl oxy, carboxyl,

B SRRy AR 3B Ryt TPERTRL g or
obmoye thercoé heniertibrfed drrapttefiyt as maghitinglembademap mthkydin R is

t

%&rgm?g[% ?%g{v&o(?aalﬂ%}l% 5%? Qlilglef%ﬁ% 5%%% Eé%@gl&g or, C1 salkylthio.
Naystin putinelab & rigCi mbllerb@ndemfmblg ehabylesy.f r om hydr oXY,
hal o, cyano, nitro, am no, nDno- or

al ky I amno, B CL.6 pol yhal oG 6al k
@S%mgymss@ys ingqmB Wp&nﬁf Pho H&P@@u@a‘i’f@%‘%ﬁ} () or (1) or any
cabhoxy therdol aﬁﬁllekﬁtdmyﬁwim;mb as aidrogmardaediment wherein R is
&WI@_%IB’QEF%% ?Igziﬁ(?ws%gpboﬁwa&yl aryl, aryl-aryl, Het, Het-C,salkyl,
Het-O-C;galkyl, HetC\_salkyl-O-C;salkyl; in particular R is
aryl-O-C, galkyl, arylC,salkyl-O-C;salkyl, Het-C;salkyl, Het-O-C;¢alkyl,
HetC, salkyl-O-C, salkyl; more in particular R’ is aryl-O-C, salkyl,
arylC, salkyl-O-C; salkyl, aryl-aryl, Het-O-C, salkyl, HetC, salkyl-O-C,alkyl; even
more in particular R? is aryl-O-C)_salkyl, arylC)_alkyl-O-C salkyl, Het-O-C _salkyl or
HetC)salkyl-O-Csalkyl; or R® is aryl-O-C_salkyl or arylC; salkyl-O-C_salkyl; or R® is

aryl.

An eighth interesting embodiment relates to a compound of formula (Ia) or (Ib) or any
subgroup thereof as mentioned hereinbefore as interesting embodiment wherein q is

equalto 1, 3 or 4.

A ninth interesting embodiment relates to a compound of formula (Ia) or (Ib) or any
subgroup thereof as mentioned hereinbefore as interesting embodiment wherein R* and
R’ cach independently represent hydrogen or Cyalkyl, in particular C;_salkyl, more in
particular methyl or ethyl. Preferably R* and R’ are methyl.
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20 Het is a nonocyclic heterocycle selected from
N- phenoxypi peri di nyl, piperidinyl, pyrrolyl,

w@yooaned2gs , | m dazolyl, furanyl, thienyl, oxazedyEP2007/063314

i soxazolyl, thiazolyl, isothiggolyl, pyridinyl,

pyri mdinyl, pyrazinyl or pyridazinyl; or a bicyclic
het erocycl e sel ected from qui nolinyl, quinoxalinyl,

i ndol yl, benzi m dazol yl, benzoxazolyl, benzi soxazolyl,
25 benzothiazolyl benzi sot hi azol yl, benzof uranyl,

A M R T N g

hebgoae ﬂmte@f b@mngtmmdllmmﬂhewjors absttéresiingemiiotimant wherin R* and
gf{glté%é?ﬁeg V%lHletrHE og@ﬁ Q@%S\LM:N @%&1 6a {%ﬁlgﬁ&pﬁ%l aradical selected

rom ydr oxy,
dpng el@y@m@m@bﬂw%pﬁp%bn@ mer@mqaanrehqttposamré%olyl triazolyl,

Q@cl@&%@i@@ﬁéﬁwptmﬁﬂw &%stﬁﬁﬂeﬂ)&l'lth @{@élkyl Hedre in partlcular piperidino,
Het - C1. 6al Kk

e
@dl?%%ni%?reragwl?lﬁﬂ%ﬁ?& fﬂ%ﬁﬁ%wwpgﬁ%kf.w iiset® m% (eplkyl; even
aoradepapbilypipaidihedr pipydziao aptidiayly subsmettd béthQ 4alkyl.
optionally substituted with 1, 2 or 3 substituents,
each substituent being independently sel ected from
Hyrdelovanth ingdresting garbod®Eenhidlatos toandomenound b formwla (1a) or (Ib) or

%!3? E]’tr g@@ll,l %Ege@mm?nt%gg gbﬂéﬁcﬂlgff[zogg %é’ ) 66 % 3%@ﬂlbl_6¥%nent (herein R

@He naﬂﬂpmlky suhstitaicr phamybyingriticula Hsbyafphenyl optionally

Gbphtky ek ha Ry, bpdy| Hletk@l{'@lrk@ kfoR9NMNbre 1H%ﬁf¢@la|r ek, ,or paényl
(0]

Oﬁflgl?aé@ﬁuﬁﬁﬂ@ﬁ%&vd PR AT Dhrsus e fably pyridyl

filoiemyl) fardolyd)quatolifybjr pyrazaiyy, cashibfsaid pinghepeséntag Het optionally
%Hl% s%‘set%itgg Qﬁfh@%& it e@éthﬁl]g}e 15123‘?1{1 cﬂpalr_lz)?#z%g ?F&xolyl or phenyl
apkgnadbyysubstivted wathdwla <i>rcId¢tafrheRmn @t rgpdesenfe mrajerablalnyridyl,

Mi’i%ﬁ}ﬁpﬁ,l?aftﬁr[ Rnslinklor p%lra&@!ﬂ’ cacR oP&Hid HEW Rprl&RIR: He1t gpfbnally

fifth jntéresting enpbodi nEnt relates to a conpound
ﬁ@@&ﬂPQ“ﬁWE§“@ﬁ(%w Ybr any subgroup thereof as
nmenti oned herei nbefore as interesting enbodi nent

rejn [ e 0,1, Asixth int
2 ttminfieesFiae SPHSSRL S8 P TP IR U op o) or any
(shl@roup tharepf ad estidgd deeitteore of irerestmgtantodanent wherein R is
g ppefore as interesting enbodi nent wherein R2 is
rgge al kyl oxy or alkylthio, in particular
hydrogen Cl. 6al kyl oxy or Cl.6alkylthio. Mre in

RetHik&atehter&Rink Snbdd BRink YdIQ%Yto adodiRual by fofRLNID Y (1b) or

any subgroup thercof as mentioned hereinbefore as interesting embodiment wherein the

compound is a compound of formula (Ia).

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

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

A fifteenth interesting embodiment relates to a compound of formula (Ia) or (Ib) or any
subgroup thereof as mentioned hereinbefore as interesting embodiment wherein the
compound is a compound of formula (Ib), in particular wherein R® is alkyl, more

preferable C,salkyl, e.g. methyl.
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A seventh interesting enbodi nent relates to a conpound
of formula (la) or (Ib) or any 20 subgroup thereof as

woreousiogs2esl her ei nbefore as interesting enbodi NnBEL/EP2007/063314

wherein R3 is aryl-0O Cl. 6al Igyi_,

aryl Cl. 6al kyl -O C1. 6al kyl, aryl, aryl-aryl, Het,

Het - C1. 6al kyl , Het- O C1. 6al kyl,

Het O . 6al kyl - O Cl1. 6al kyl ; in particular R3 is

ay yikte&tﬁlntéﬁahtklyg emBédinCit i0alckilpohd@f. 6ahkY I(1a) or (Ib) or any

et BT el it o i speptinesbgrimegt plprein aryis
anaylhthﬂc(ﬁbhﬁlajl'lklylbre mEfeeabw Bienghleksh opBo@illBaibistytuted with one or

|
%X sul?sﬁ}’dentslhsﬁfecé%iﬁoggﬁi tlﬁge%_%ﬁp% Iﬁ@%‘& r&% Fﬂ)lr l&(élrnple
amgthmoreémgw, @@a@@ﬂwlﬁt yllqeqy,@ . Bakkymple fpyndyl thienyl,

Fflerta@ @@hkuﬂlyl@r %rdﬁ@dl ]yl:acthf i rings @prése&%%@tzénﬂ%halgr being

1. kyI or R3is aryl
é}l ?‘He tEnLleﬁ%qg embodi ment relates to a conpound of
formula (la) or (Ib) or any subgroup thereof as
:T/\}Eg]e‘:VlgI?tﬁgl‘(lj[h 1ne[5r%|%t?n%§efm roecilr?}gntg&a'[ees Satl I}‘Xg or#ﬁ[qa oq’lf?rér}uel% {Ia%or (Ib) or
enp e@bgmutn thp@bé&%memtmnad da@lrmxb@fwe of infayestmk amblodimant Whereln R'
r of as nentioned
(A?Iefér%ilg %lltelglz?\g%ltﬂﬁt&re estqnﬁqn mbodi ment wherein R4 and
¢vmrls;9é Haepnligatilp ﬂesemo Iing dingpd theosonmpugds fyformula
%Bﬁﬂb)ﬁu{uﬁfbeféﬂaﬁqﬂ)lms nore in particular nethyl or
Prefgrabky R4 and R5 are nethyl. WO 2008/ 068268
633344 -20 Atenth interesting enbodi nent
onpand of formula (la) or (Ib) or any
20f-a8 nentioned herei nbefore as
i nterestingge di ment wherein R4 and R5 together
with the nitrogen atomto which they are attached form
a radical selected 5 fromthe group consisting of
@hpéghtgérﬁﬁ’ mt&'eﬁﬁfgaéﬁ%%mgﬁ? EPMRILOGF 2 Edth ﬁlo\f lformula g%) or (Ib)
tria , each sal d rjngs_optional substi t
W BRY e@gwpktweowr@emwn%mrwbp FC latsfffsan& embodlment for the
Ph R FRAIrS Of ® mciREMBM foPthe teaﬁﬂe@t)f 8 Bhderid] MEFSction w1th a gram-
substitu ed Wi th Cl

opt.i.onal

BRHHTE BT SRR ST B TB Ao PO GBRElHa] frjecton With a gram.
pobisive battethnM t h C1. 4al kyl . 10 An el eventh interesting
enbodi nent relates to a conmpound of fornula (la) or

(1b) or any subgroup thereof as nentioned

Henaiisbrth dntercaéng emnleadementrigthsrise @f areempeyngdradifernrda (lagor (Ib) or
'dﬁ%r sQJgrQLH} ﬂh@%f hymemtisilll hfcRfb RIS RY interéﬁlng b8 itheRf for the

g optionally SUbS“]‘g alo
e%wfacrlee ob# Hes!we%lﬁkgfpbﬁw tregppeat pha Béﬁl@% mfsw%wherep the
l@bﬁijﬁﬁmd ﬂﬁbi’rﬁmaklay oBUbphdstalliCgl< W fullynt) ag@nﬁfat Kabt one bacterlurn

resets r ef er gbl thien
Fpaly el GhrREPY T R <ByRa bR E iy or0sdiy Pofgererbiy o
d€pr<es ahtlnge Hed, vepibemgl deyermbeidrag dssdobtd heremdfted. t h
Cl. 6al kyl; even nore in particular benzo[1, 3]dioxolyl,
or phenyl optionally substituted with hal o or Het
whiyeitigthHatergstipg e@bwi/l@ep?r@fa&séb ypopppilef formula (Ia) or any

subgroup thereof as mentioned hereinbefore as interesting embodiment wherein one or

more, preferably all, of the following definitions apply :

R' is hydrogen or halo; in particular hydrogen or bromo;

R’ is alkyloxy, in particular C;_salkyloxy; more in particular methyloxy;
R’ is aryl-O-C galkyl, arylC,_salkyl-O-C;galkyl, aryl, or aryl-aryl;
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thienyl, furanyl, quinolinyl or pyrazolyl, each of
said rings representing Het optionally being

waenpsheg2et ed with CL. 6al kyl. 20 A twefth intereSt/EPD07/063314

enbodi ment relates to a conpospd of formula (la) or

(I'b) or any subgroup thereof as nentioned

herei nbefore as interesting enbodi nent wherein R7 is
hydrogen. 25 A thirteenth interesting enbodi nent

RElaatl @S atdC psaligia pagicafar bl @ Rl aa)l Rorogctiy wath thaRjtrogen

R Pich AR aTRan Runet Gt R QaRBBAEIPL gonsisting of
qaqrqmdumbrqﬁpefrmmm leach( dfaspid Uﬁlg‘swnbaékyt dubstriitted egthi Gigsalkyl;
ﬁqg gﬂe%&%ﬁély sgl%%ttlt‘atea 6)%9 g%rt‘fgulgr %Mr%hgﬂﬁ)opm;nally

ubgrou

ﬁbbsémﬁ%%thélah)son Higtemery mrpgrt@ﬁt@é aenaont. 3 Jdrxebilnfugangl, or phenyl
Rubstit@ted WIRHANFoOf et v diih Mk tdpresdd %@j?lethﬁbngiﬁ furanyl,

|sh en and R9 is_ox A fifteent |nter
SHOMMHAR PO EP asch 57 %alﬂgsﬁ%soﬁ?ﬁw%ﬁmg %ﬁpgo‘tai a)be substituted
(With Caulkgity subgroup thereof as nentioned
Iigr ehn(gefeore as interesting enbodi nent wherein the 35
n% naci's a conmpound of forrmula (Ib), in particular
Wheﬂe?b arfR8 is alkyl, nmore preferable Cl.6alkyl, e.g.
rsl'r)a thyl . WO 2008/ 068268 PCT/ EP2007/ 063314 -21 A
xteenth interesting enbodinent is a conpound of
formula (la) or (Ib) or any subgroup thereof as

\Amﬁa%ta@nfech e rc@in@@@fd@ lof f&&dl@ﬁ@f eﬁﬁt(lﬁ)g)r Clige) @.ng&r&qithereof as
ereln
S GnC BLYbdsRee &R g, Sb S G herTer ol o Forparts

Shhsikiyt vend pre&ehtdy Cedalkylpandihk ogrnf laal oadlkd mpprescats! or o;

Kk for exanple 5 nmethyl; or alkyloxy, for
i%ﬁ%loa Mh’]lyl oxy; or Het, for exarrpl e pyridyl,

t hi enyI furanyl, quinolinyl or imdazolyl, each of
q’@éf@raﬁlf“% Joﬁﬂfoﬁﬁ@af fo?ﬁufﬁleﬁa) %Ptl'b? nal Iga)ﬁlaﬂérr}ﬁlxture of enantlorners
substifuted wth %gvent eent h |n erestin
dhpsiaptierip 1P?§P‘ét1%%l°i”80‘él%ér%& stepeoisgmei) 12Bd nanpy lwubstantlaﬂy

(flB )of @fe otA& cﬁz[b&brédi&tﬁﬁﬁ(ﬂ) Thhesent c@ﬁp@iﬁfdﬂdf&’ﬂ@%la () or (Ib) has
her eblagef ore as inter

SR SRSt i VT AR B g P i @ icomic
foniatveeyif kheoR ,$ heind (&) |ehamtianoars ot hmixjuicnol pantéculdrragracdmic

}aﬁgﬁug%? Wﬁ%ﬁ{(@%&lﬁlti&ﬁ&) H%'feiﬁelf@r, thé nﬁmg,r i‘ﬁq)aﬂ&ular the
racemic mixtures, of 2 enantiomers are indicated as diastercoisomer A or B. Whether
the racemic mixture is indicated as A or B depends on whether it is first isolated in the
synthesis protocol (i.e. A) or second (i.c. B). More preferably, the compound of
formula (Ia) or (Ib) is a particular enantiomer (substantially free of the other
enantiomers). In case the compound of formula (Ia) or (Ib) has two chiral centers this
means that the compound is the (R,S), (S,R), (R,R) or (S,S) enantiomer. Hereinafter,
said particular enantiomers are indicated as A1, A2, B1 or B2. Whether the enantiomer
is indicated as A1, A2, B1 or B2 depends on whether it is isolated first or second (1 or
2) in the synthesis protocol and whether it is separated from the A (A1, A2) or B (B1,

B2) diastercoisomer.

Preferred compounds of the present invention are selected from



8 1 15 An eighteenth interesting enbodinment is the
use of a conmpound of fornmula (la) or (1b) or any
wa@ ndpgeszps t her eof as nentioned herei nbef ore aspCT/EP2007/063314
interesting enbodi nent for the_ manufacture of a
medi canment for the treatnment of a bacterial infection
Wth a gram positive and/or a gram negative
bacterium preferably a bacterial infection with a
gram 20 posi'rve bacterium A nineteenth interesting
enbodi ment | e use of a conpound of fornula (la) or
(1b) or an pgroup t hereof as nenti oned
[ #S i nteresting enbodi ment for the
q?nufacture of eHredi darrent for the treatnment of a
. nheggl n the 25 conpound of formul a
a |Co < 15 1/mM against at | east one
bact eri umN )/ {cular a gram positive bacterium
preferablyHa:lcc Z 10 .ilm; nore preferably a 1C90
<5 Wi, the [ ' [
hereinafter
rel ates to aggnpound of f @i;(la) or any 30
subgroup ther her ei nbef ore as
it ® ;rﬁ n one or nore,
‘ ol owing definitions apply :

pre
RL i y ga orchal o; in particular hydrogen or
bromo; R2 |s(ﬁikyloxy, in particular G _6al kyl oxy;
nore in partlcul thyloxy; R3 is aryl-0O G _6al kyl,
aryl G _6al kyl - al kyl, aryl, or aryl-aryl; WO

2008/ 068268 PCT/ 007/ 063314 -22 R4 and R5 are
Cl. 6al kyl; in partdmgul ar methyl; or R4 and R5 together
i [ gen atomto which they are attached
forma radi el ected fromthe group consisting of
pi peridi no per azi no, each of said rings

tlonally su-st@Huted mngﬁ Cl. 6alkyl; R6 is Het or
dg A ‘ phen in partlcular Het, or

5 substltuted with halo or Het; nore
o\ oxol yl, furanyl, or phenyl
optlonaIIyHgybs ’h Hal o or Het wherein Het
represents pyxidyl, thienyl, furanyl, quinolinyl or
pyrazolyl, each of said rings representing Het
optlonally pENRg substituted with C 1.6alkyl; R7 is

hydr ogen; jis 1, 3 or 4; pis 1 Preferably, in
t he conpoun of fornula @h@) and (Ib) or any subgroup
ther eqf tithned herginbefore as interesting

"akkyT¢Hy epresent s



15 C1. 6al kyl, nore preferably Cl.4alkyl, and the term
hal oal kyl represents polyhaloC i _6alkyl. Preferably,

wo b@soeszpound of formula (1a) or (1b) is a parecTEPENTN63314
m xture of enantioners (hereppafter indicated as a
particular A or B diastereoisoner) and hence is
substantially 20 free of the other
dlastere0|soner(s) In case the compound of formula
(1la) or (%pél two chiral centers this neans that

the compogndyis a mxture, in particular a racemc

m xture, dFthe (R 'S) and (S, R) enantioners or a

m xture particular a racemc mxture, of the
(RR ang”(S;S) enantioner. Hereinafter, the m xtures,

the racemc mxtures, of 2 enantioners

afed as di asgereoi soner A or B. Wether 25
PNt ur e |sﬁ|nd|cated as A or B depends on

[ olratied in the synthesis

) or second (i.e. B). More preferably,

Qrmula (la) or (Ib) is a particular

ially free of the other

case the conpound of fornula (la) or

al centers this neans that the

,S), (SR, (RR or (SS9

inafter, 30 said particular

¥ indicated as Al, A2, Bl or B2. Wet her

the co
enanti o (
enantionmers). In
(I'b) has two o©hi
conpound is tQ
enant i omer.
enanti oners

or In the sy theS|s fotocol and whether it is
sepa A (A, A2) or B (B, B2)
di astere0| ﬁcgrer Preferred conmpounds of the present
i nvention afe sefetted from WD 2008/ 068268
53314 -23- O\ O / Br OHNH3 / | \ CH3
\' N O H3C "NSH ()—|I§:HBr NJ N OLO CH3 CH3

OH }

N
“CH;

2

including any stereochemically isomeric form thereof,

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

In particular preferred compounds of formula (Ia) or (Ib) are compounds 7, 9, 10 and
29 (see Tables hereinafter); a pharmaceutically acceptable salt thereof, a solvate thercof
or a N-oxide form thereof; or compounds 29, 23, 34, 11, 4, 52, and 30 (see Tables
hereinafter); a pharmaceutically acceptable salt thereof, a solvate thereof or a N-oxide

form thereof,

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

M. avium, M. leprae and M. marinum. The present invention thus also relates to
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WO 26b8/068268 N

NHICCL d OHdI H3 Br / |\

/ WD 2008/ 068268 PCT/ EP2007/ 063314
OHH3C / I \ NCH3 N ~O H3RCF/ELX007/063314
O,ON Br CH3 , CH31 O0BrfHNB /1 1\, CHBBNO
H3C including any stereochemcally isoneric form
thereof, 5 a N-oxide thereof, a pharmaceutically
acceptable salt thereof or a solvate thereof.

compounds of formula (Ia) or (Ib) as defined hereinabove, the pharmaceutically

OHIl H3 Br N CH3
NCH3 NOOCH
N /

acceptable salts thereof, the solvates thereof or the N-oxide forms thereof, for use as a
medicine, in particular for use as a medicine for the treatment of a bacterial infection

including a mycobacterial infection.

Further, the present invention also relates to the use of a compound of formula (Ia) or
(Ib), the pharmaceutically acceptable salts thereof, the solvates thereof or the N-oxide
forms thereof, as well as any of the pharmaceutical compositions thereof as described
hereinafter for the manufacture of a medicament for the treatment of a bacterial

infection including a mycobacterial infection.

Accordingly, in another aspect, the invention provides a method of treating a patient
suffering from, or at risk of, a bacterial infection, including a mycobacterial infection,
which comprises administering to the patient a therapeutically effective amount of a

compound or pharmaceutical composition according to the invention.

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

positive bacteria and/or one or more gram-negative bacteria.
The present compounds have bactericidal or bacteriostatic activity.

Examples of gram-positive and gram-negative acrobic and anaerobic bacteria, include
Staphylococci, for example S. aureus; Enterococci, for example E. faecalis;
Streptococci, for example S. pneumoniae, S. mutans, S. pyogens; Bacilli, for example
Bacillus subtilis; Listeria, for example Listeria monocytogenes; Haemophilus, for
example H. influenza; Moraxella, for example M. catarrhalis; Pseudomonas, for
example Pseudomonas aeruginosa; and Escherichia, for example E. coli.
Gram-positive pathogens, for example Staphylococci, Enterococci and Streptococci are

particularly important because of the development of resistant strains which are both
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In particular preferred conpounds of fornmula (la) or
(I'b) are conmpounds 7, 9, 10 and 29 (see Tabl es

whesosiosszbg er ) ; a pharmaceutical ly acceptabl e sed1/EP2007/063314

thereof, a solvate thereof oqfga N-oxide formthereof;
or conpounds 29, 23, 34, 11, 4, 52, and 30 (see Tables
10 hereinafter); a pharmaceutically acceptable salt
thereof, a solvate thereof or a N-oxide formthereof.
B%Bﬁ%%%){nd Iffﬁcmﬂtml@wi&ﬁe ﬁﬁﬁﬁbd extgnglOa hb@l‘dal’lMﬁvﬂﬂohﬁiént once

h
CRUBEPRAL RS S RGECEERT AR hAlpET ShisRL Sl fens aureus
r@'m trethiicillini refistont wagulparitcgetiy eaﬂtdtghytdwoece (MIREB$S)epenicillin

%g B@B&Qgggézﬁn £ORR ﬁ{ligll% dsqgtgnt pegecus faeciym.

Sterium ercul osis ng t e [atent’“an
drug resistant formthereof), M bovis, M leprae, M

At WompMinds@Fteprafgt MyeRim JthoMtlfgrfltﬁ% hst irEYRAH: b@terial
thus al'so relates to WO 2008/ 068268 PCT] EP2007/ 063314

SYRINSonmounds of formula (l1a) or (1b) as defined
her ei nabove, the pharnaceutically acceptable salts

t'Iher gr%{pbut%(g of %l?ele&gge% nven e‘[r %oe{r% gsrpetcﬁﬁ% gcr:ttlve al%amrsp ‘?trelptocogcus
g}gezanmmdqz gidhaplorodonestaueatsimgtudofg rasiktaet Sep/afococcus aureus
Ispde t*oP Qxahrheﬂlé h{é%ﬁﬂnﬁremﬁ%ﬂt{bﬂ%lﬁf 6c%kcdsrlfu?&}s' RIRS

Furt present 1nventio so rel ates to the use
of a conpound of formula (la) or (Ib), the

Amarotse Sk Ee@bﬂt%in%ﬁ?ﬁ bRblrdagald the hﬁk%fed)éomﬁdﬂlﬁd of formula (Ta) or
o1 .. 0or e

Ty B SRarbry e ReHEbosa s st esee - bty Breot fiapedroxide

dsrnaethercof eslwehes enynaf the phéraractihah@mufoaitions ércedof as described

I’ﬁ% u%a?tre(? fbtr tlf1 d_ngcthfe 0% i o%flc ?Igeern? a&%ﬁé Eéa{t@!ent]oq a bacterial

ection inc
A@f@@tm inglugingjan uaﬁq@tﬂmaua@b@c&apm@cqcmdfqr Streploondcdes
a method of treating a patient suffering from or at
k of I f I
%ﬁég@gqﬁ jé?p gﬁloct %; a{égﬁt,lotge ?n%%ﬁ?(ghprggﬁﬁg gl 06(11 of treating a patient

adffhﬁngSﬂr@ml Sattridk bnea HatetieNih faatibMehap@dp a6 adfbotion caused by

d |
B et R AT deto S TORVERES SRR ad Hean ey
ttheapeuticallyiffogtingamostt ofiy coactret drephatrhesceoerd oampissition
agﬁqaﬁilgrﬂ&thteqn%?ﬁim invention are al so active agal nst

acter general , bacterial pathogens nmay be
classified as elther gran}positive or gram negative

Wgﬂlikﬁg?efﬁotbﬁﬁﬁd R Bl 'c‘;ﬁe drTPRY %gﬁn Wﬁteabtlfll Vd) 6t b hé tresent
ésglp@]étﬁié (A ﬁ)été%} @tlég EEF@ ?ﬁgnﬁlaﬁﬁa f}ggrt oA 1t10n of

akfd Fo cdsmplef{ bethedpo l.P(TﬁSsyhfhatsﬂQn(ﬁ'é &% pmlculamhe i HiBifio ALE subunit
act (S 0S| tiVv .
ﬁr dlﬂe(%l g&m;e/lgx at gﬁ%gAnﬁ; %}&t] gadm toqql%flg 8g'zh§ bacteria by
a]ﬁh@l ogthawelhdsi ATD éeVbBcaf g bﬂ,ctqyat I‘T(b]g@ﬁ(g@ inrparticular, the
Q@ﬁl&)b&ﬁﬁs%rf thd ﬁ@sent invention are active on those bacteria of which the viability

depends on proper functioning of F1FO ATP synthase.

Bacterial infections which may be treated by the present compounds include, for
example, central nervous system infections, external ear infections, infections of the
middle ear, such as acute otitis media, infections of the cranial sinuses, eye infections,
infections of the oral cavity, such as infections of the teeth, gums and mucosa, upper

respiratory tract infections, lower respiratory tract infections, genitourinary infections,
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present conpounds are active against at |east one
gram positive bacterium preferably 25 agai nst several

w@rasips2ss t i ve bacteria, nore preferably agai nBCT/BP®0D063314

more gram positive bacteria_gnd/ or one or nore

gram negative bacteria. The present conpounds have
bactericidal or bacteriostatic activity. 30 Exanpl es
of gram positive and gram negative aerobic and
@ﬁﬁﬁtﬁ@tbétﬁlabﬁtfécﬁlbhg gyhieblogeral Sfapbid, semieinia, bofic and joint

e le S. a Ent er. cci,, for. | e. E. . )
AR in &t o lie? RS Bra e an@acterial
mudpdyxisf spygoge rsq aBaeicterial prbpiylexaimpinenuBagpirbsssd patients,

. ; . L i .
be AT auneS kL o SEOTR M LA RH) Sepiprisat o
Mor axel | a, for exarrpl e M catarrhalis; Pseudononas,

féVﬁﬁf%%ﬁié@dFﬁ&f%mB%M@rn&@@ﬁaﬁ&rtF@ﬂ tAOSGnp&Mds can treat a bacterial
S erircnla col 1. OSI ive
b%ft% q@&ﬁﬁ‘rﬁ’f’ PSP%BWP&@B% m%EH YL Q8E PT BNEF

$hctem1(w@ﬁlsj are particularly inportant because of
t he devel opnent of resistant strains which are both WO
2008/ 068268 PCT/ EP2007/ 063314 -26 difficult to treat
dihg iavehfipie alse r¢lateetosai¢ananasitonaenipoisingegrpireacauticdlyiacedptable
Li
B o R e AT R R compound
agrudiag t¢ ramyentigpt ke pempepnds apcording tq: dfNcat@n may be

g@@ﬁt n%tw ir%é a&lmds%@ﬁ@aceﬁt&da%md f&earunﬁhis{raﬁbn 151ﬁ‘§d>s%§ ank

re ococcus ni ae .an e esl| s

ShPERUCE corepsBe TR s sl s RSt B cmployed for

ispstemnicaliy add sdsteihpvdragd. i o prgpagahagtarmesiusitd bmpositions of this

Qr?xpe'ﬁg{)ﬁ aaln eﬂ%&ﬁ@é aﬂﬁOunTpf th%g)qﬁp H,Elg %0 I) r{?le%? 0%%?2% addition salt
us

i’on are es Ive aga
Tornpras theosiisie Hmmfdh@tt Wbm@icl@ustua@tp @dmlxtmc,wuda ng

HaginScaitical) aPplBROGENS, @chﬁléﬁme?%ﬁé A& 4 QIdcSXAMM! 7 forms
methicillin resi gé@ét St a g(gﬁ)ccus aur eus (MRSA

Refeng n the fmp Pﬁratilwéqﬁtr raiwipiptgtione d hess Rhemaceutical

%Sﬁlp@ﬁltl@l@ﬁﬂ@dﬂlﬁm&ﬁ uﬁﬁﬁ loﬁag@fal)m Qiiitab(d, partlﬂﬂar for

p ut i c (%/ bacce g t her e% ‘
loPr?é a &Pa{ %‘f TEH F}%F%%Pg hs

wehipoa&or;my oodl dobezegbiam, mag elﬁthmhalqmapweumm sctihengobe
%gn&)?ogg%{ﬁ%e%b Ehrﬂ?f t\%ﬁtef %yctgik?gn%gwoﬁgfs %F& th%fl 1n the case of

reat ng acterra
i%llmﬁid@ematilqmﬁ sl arousRARSIOHS. 5y TUBE bR B cﬁé@d@pnwselutlons or
SbE@P4ARGEER as M@ésdwgq{sy kadlfh, aNehRE LA RAS hinddhe

i nventiQn provi des d of treating atl
éitﬁfnft%%rﬁ%gg h%{lfge indRe ggse o ipa%{é?réml@% cp Eﬁ‘é@fli fpblets.

iIBechwsdiofi glearbasmfnemtm@l@tram eﬁld@yand&ta@phyd RpRe&It tlandoar
Stre t ococci 1%&) Il seg dm ni
y' &

ag}za Ndeeous ortalh%?sa% it oy SS9 1tg|$0|lajn cglfltlcai] carriers are
@bnpoﬁlm ¢mptoysdail napzeamtambtommspwsi thowarrigcwdt diualy temprise

heild &}Xt%ﬂtait RAst in large part, though other ingredients, for example, to aid
solubility, may be included. Injectable solutions, for example, may be prepared in
which the carrier comprises saline solution, glucose solution or a mixture of saline and
glucose solution. Injectable suspensions may also be prepared in which case
appropriate liquid carriers, suspending agents and the like may be employed. Also
included are solid form preparations which are intended to be converted, shortly before

use, to liquid form preparations.
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25 Wthout being bound to any theory, it is taught
that the activity of the present conpounds lies in

wo ndushosg2son of the FI FO ATP synt hase, in partieci/ar20bhes33i4

inhibition of the FO conpl ex,@f the FIFO ATP
synthase, nore in particular the inhibition of subunit
c of the FO conplex of the FIFO ATP synt hase, | eading
to killing of the bacteria by depletion of the
CRpkading oAIR theded Fadafinisiatidaaticghbmnactiitdag tomnpositidh will

particular. the 30 n of. the present. inventiqn..,

DRl sk g SR IR P By SFichh Frcht FREMRLBERT by 3070 % by

drepsnoscomare pEéeralbly o 6ditn F0dH biF We(EhADPtsyactinasgredient(s),
terial. ihphedt i WA t to :

R Erh 3 1o 0B n LT R Bl 5 g 98 ol sy waigh, cven

mearg praserahlytieam PRte8-P dnby weighe pharhamaciuircaldy pesptable carrier,

|aﬂg§%eh@§§s ®ind hed 80 tHE 18Rl R cRAT of hHEHmPSsiGGHt € otitis

medi a, infections of the cranial sinuses, eye

i nfections, infections of the oral cavity, such as

IThit @ hingaesutidal tdrﬁpdsfﬁf&inhna}gamﬁticlﬁfaﬁy ructaBayaridppether ingredients

respirat.or ract infections, .lower respiratory tract

ipRaif bt ShRouhl ARy watlShe bEGR kB abSEs

RETEHRAGORL06 3B Edsity-127ulgtasg agwinh tsefadtarad prieseietivie ofes/ouring or

Qx@@ﬁﬁological i nfections, septicem a, bone and j oi nt

i nfections, skin and skin structure infections,

bacterial endocarditis, buns, antibacteri al

f BREYcAXly2.dOdntSdeb GEloYorrAMateand afbe&hﬁ@ﬁbﬁé% Isﬂa@l{iablaeuﬁws
sucn at 1.en

in i nosuppressed pati.ents, as. )
COEBPYTING 1At G056 RO F a0t miRys Eaiosand WOHPapity of dosage.
patit dnbge fobm\Ak eseMerciu sefdrshe pay sidedlfyalierae uhier witable tae unitary

! b i ; \
S PR BT RS SRR
wp prodoeethe desrmdgherppaitio cffatt i8 npswicragon nithTherdqnvetht i on

Mh&PndcBhidla®Sartifr. A0 GHPAI LA uGPORALS fo@s @re tablets (including
%harnaceutlcal acce?tabje carriefr and, as active,
[

I
FRF AT ednted tablﬁ%é (CAPBIRS; Rl RPviker BRakelpeWalehu ALPNgsitefics,
GHBRebIB do luA6Esrul@ntiond fir] theViRatdnRegrifi@eCOURPIRABercof.

cor di to e inventjon b f or nul at Lnto .
56 Rl Bia? whlbE sER I SRaERY D tagis i b i, vary with
e posEsind Asplaypy tbpicdt ef edmposiatidribe trbmentndegirieand the
IhlBaciey ?gg%ﬁﬁ%l%kﬁ?%rﬁﬁﬁ%ﬁula?%%ﬁ Sitshlory gl will be

tainpelodieni thaPorapapd sicearding tofheripyention pyediministereds a daily
QoL tloy Sx REMBFY é%m,t & iRAdrafdt REmAOTHBYMEh/kg body weight.
optionally in addition salt form as the active
ingredient is conbined in intimte adm xture with a
[dhasmihe €atlt itlead kHeycoagpoapdsadd] ferntdls (lapor, Foviutd (16 pdre iaetivermipinst
take .a .wide variety of forns, dependi on the form.of .
SRS dtonto beistef s e BFF BT PuRtnd b ol titierera
phertsacader toalffeetivobypapubdt hagasalanfectdesi r abl e i n
unitary dosage formsuitable, in particular, for
admnistration orally or by parenteral injection. For
él")bgfﬁéq)ré,, the RrqsEREpRYGIHGN glya rélates to a combination of (a) a compound

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

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

invention, and (b) one or more other antibacterial agents, for use as a medicine.
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conpositions in oral dosage form any of the usua
phar maceuti cal nedia nay be enployed such as, for

wezaspbess wat er, glycols, oils, alcohols and thker/Erioe7/063314

in the case of oral quU|d Rsgparations such as

suspensi ons, syrups, elixirs, emulsions and sol utions;
or 25 solid carriers such as starches, sugars, kaolin,
di l uents, lubricants, binders, disintegrating agents
amd ptrésenﬂ inkention aldoeclags & Of u@@mﬁzeéc&nblpathdrﬁor phaﬁﬁadeﬁﬁcal

Eabrfiogicecpt areas, Sor s BEibe FRERsC M RAUR RBbBE

oral dosage unit forms in which case solid

OBhIIRGE éﬁlttlcglaéong) El'ilbﬁ rcérnﬁfl ng Qgﬁh&ié%%c%m? lagéégfalble':&{‘rler and,

par ent er rier w
@éﬁﬁi‘ieslég@élegit értliqr@peioiatwéiy ef&ptlme@i@@unt@f (@ rag?@nmmld according to

tROMIENRINNALd (bNBhEEY @BEcSothdrQhtiBacRiRl §%enttso is¥1h comprised by the
solubilia%ﬁgnay be i ncluded. Injectable solutions, for

SXSRp 1BYe be prepared in which the carrier
conprises saline solution gl ucose solution or a

r’?h)étv&yer ?afltloso (ij'] agr%gg AT OSI%.IIIS ol l{flelldgr)lr\]fglhtlow (%)btlh% other
appb@mnaéagnt(shwh@ giaen a%ar gamisu@pmrtdamge é@@mlsechimdthte tperson
lsk#iRd T RE. %\;é\}ﬂ Q¥89nd ﬁlese‘%ag’tgioke{%‘eoalﬁg %gﬁ&ﬁ la gﬁlﬁlﬁfa@ibn

prepar at I ons are I nten onv

slepends pn flag partacu %rsC@mppanqi AEFQTHNE By the HiVéB’fa%@Iido‘i% othgp

%ﬁﬁ&ia@&ﬁ? @&n&@ﬁﬁﬁ?ﬁ@ﬁé&@@ﬁﬂ&ndﬁ%& t[émgetm&ltd%g thénse{'é}tﬁy of the
aam nit s 1 on ce ositli o

TPRCH pEREIRHES B i pecke BTG, BEC LBieas ey Ciogea

on@alpphybiealadoingiton ftl. phrtianlat@abierbythe weidg ia)tf adm@irgsiranon es well

915 %Ih%f ﬁl%h%é tfl(g RS Qndé\rl ]?al%(?a '@e thlgg %Eg XV%LI klhio\%n %(?] tﬂo\éee skllled n

gred 1%
p;hfeﬁrér Emlgﬁnmommt 30evidend ha thysafifpoiied dily, anw@hm@y i@grl@vered or

REGERE@BLYenfin %'Bnﬁge Ep (%%e %f Pocyeavi SgH]%CtojndR)l‘ dependlng on the
har naceutl ca accep ta le carrier, percent a

i?@ii IHghapidhe BIPVSECH@ ErS%Céi Pingehg Remppunds @f Ebé’riﬁ%littli“é%‘ ton. A

Bﬁﬁlcﬁfaa WEthG vdtioCfat %ﬁ Pgest dontPoun@yf fetiutal (R)@k (b) and another
ous ot here in

AP0 EieinbFeen® oy e ot B PIE mok PG Liing 1

&genmpmim1EMMmknﬁpmn@Bagéhm vi scosity-regul ating

agent, surfactant, preservative, flavouring or

colorant. It is espeC|aIIy advant ageous to fornul ate
{lihe camppurisRCrGARg t H@rlﬁrﬁ@é@ma@é the angrap dire pissantipacterial

%@ér%ts fes {%9 Qo B fiPk s %ﬁar%ﬂwaﬂ JHBdy Ifﬁﬁﬂl Bp& f&ﬂﬂlatedd in separate
unirtorm osage. ni ormas use
Hi’é?Pé‘if*HlOP%%/“ei?@t &%sy By %%i tea?%%}wf Do SSCBRIPE as
wedueatiyllyd oslagp&e pmeﬂﬁ nmmhoﬁ aib atlvicn & apmrde@ie:‘oﬁfamlﬁ@ch) a
%uranrﬁt ' ac rd?Ct | fo (e Iny 0dl en& Eb%%lng uI|‘ r%t ?edot T an?&ﬂaq 1541 a ents, as
REPYES §8 ‘i%sPaped‘tuc er & T A8

cla
raenqmbmmd prg.’raaa“cmcfemlnmahn@as rSﬁmTateExamleletsalmlfse BuUbh treatment of
%Q%Emﬂ U&@rns are tablets (including scored or

coate ets) capsules, pills, powder packets,

waf ers, supp05|tor|es
The other antibacterial agents which may be combined with the compounds of formula

(Ia) or (Ib) are for example antibacterial agents known in the art. The other
antibacterial agents comprise antibiotics of the B-lactam group such as natural
penicillins, semisynthetic penicillins, natural cephalosporins, semisynthetic
cephalosporins, cephamycins, 1-oxacephems, clavulanic acids, penems, carbapenems,

nocardicins, monobactams; tetracyclines, anhydrotetracyclines, anthracyclines;
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20 injectable solutions or suspensions and the |ike,
and segregated nmultiples thereof. The daily dosage of

wo b@soeszpound according to the invention w |, POf/EP2007/063314
course, vary with the conpouggl enpl oyed, the node of
adm ni stration, the treatnent desired and the
mycobacteri al di sease indicated. However, in general,
satisfactory results will be obtained when the

sides audiebgdésasuthes Nmiekokiaes, ICsmatkvsites toarbedydic

Syl 2R BT S AR ee s g . S Ao bR,

tiHahembecd onpowwddided, 1Henernbacd tiag macrofdesyahsn(ycis; perp@des
S X0 5 REHE 58 RS e i

&getaining lﬁcf@n@l Bnkaggs, affiearnycies. 9m@b@mwmb‘a@@fe@myam distamyein,
iR @atiRRSmikAthy e h&darfostdig, Qé&ﬁ,ﬁﬁm %@I{ychp Rirgln$&nycin;

rel 2 onbl nati.on of acco | ng
¥ Ph@“@ﬁg’eﬁﬁf‘ﬁ%‘?ﬂnﬁﬁ&ﬂ(bﬁ)‘ SGH%“%YF lﬁ’é}n griscofulvin;
&hlokhﬁlﬁl{eﬁ[doalnn&gﬁyﬁlﬁs ﬁ]fhglmmeﬁﬁnénsnﬂsypmwmnml fasfomycin; fusidic
reI e t|on 1&:,500D nd accordi ng
B RSP SRR B B0 g S lat B TR s s
anti bacterial agents, for use as a nedi CI ne. WO

%ﬁgéhggﬁ%%lg C;;ﬁléﬁ) g&gye le?h%?{%d Wlalgthglﬂ%spl{t% bunds of formula

vention SO re s to e use of a conbination or

ha PREE bereifengxanpnhrazy iprwaillis (N9&rspiHEd PECRiBe hopzaihipgb
f Endxlyﬁletﬁyg%n[@mh (PbtagsilBAg bBEcicil IR REddsRit, pfopicillin,

e Sy R hsd B Sodiy | SR sulbepigiliing igargiltin
|d|rs@dem emmlcﬂlut ht&hlapmﬂalcﬂlauh bodierhf @etacilbn aodiumt diofox@al)lin,
qlu%f%%? H aﬁﬁ%ﬂg 01?92168 lin g? a@f‘fﬁtﬂd(ﬁ) ?ﬁﬁ]&lélﬁ gg?algﬁfm

thh@tamtimes@h@ctarwedwmotalaﬂmglllwmh@wcmgndeob@ﬁaﬂmﬂmhe

gﬂﬁ@%ﬁd@%ﬁ%%ﬂﬁhaﬁp cdhglek Y 88hé189 cBRthIddN ik, Rerat &
ant i bacéerl al agent(s) when given as a conbi nat |

(SRR BE NG H PRGN CERD e FRNapE S9diuEy sePhakethingsgdiug, tcﬁléhaﬁ?tfl?e sodium,
Safsdlodat sﬁlmdeplﬁ}ﬁm@d@@ tceflOsAGE cafﬂﬁetﬁicﬁﬁlm&@lm @éfamandole,

dpi ni st {.
SR P R TR Bl S PR i affunt CAREXES sodium,
anfrdrasiner hyalroddente( sdfureseds, cefivaypae tsodiumarefeantiintj afoxitin,
ngnp%eztgﬁee %&ﬁﬁetaﬁ mﬁatﬁg%ﬁ rél&%lﬁlf Mf& d1m e]?erﬁghlt hﬁfboggrhnt%tracychne

ghlprisiragycking bﬁga@hjorw g@méfgalch]@wgﬂwhn@@ﬁmetm@whm,
tn'ﬂ&hef@ﬁl‘iﬂec dbafcyBlatc ?dﬂtetréc?@hﬂéoﬂﬁfn&glclmmﬁwtﬁélh BRd@dehloride,

as other nedicatian the indi vidua
rz?welcnagclﬁ@b%ém q@%%ﬁn @@?%tﬁégga@mﬂcr%aorﬂa y‘ilﬂegegraenycm

FsultitbedibEkaein, ahikiasinemidemdmicinatibdfempdih awbimnyeinckal fhie,
amount  may 0 red Qr d de endln on the

PR Iy R, PR GRS el P RERE PRGN IR gmbiR A
thlygronamai Batpiranyaoh, susmmplhymtdmmm pulégs rspd:ntmgnwhm hydrochloride,

féﬂ{jﬁﬂﬁte ? Hj‘ﬁgsu Qﬁﬁ%ﬂl nlgd]ﬁmﬁhaﬁ @fd‘iﬂ ?ué rnycm
rati o or t e pres nt co n or nu

@fytgqog)ycwt Astet Hegndomycin phosphate, tracetyloleandomycin, kltasarnycm
josamycin, spiramycin, tylosin, ivermectin, midecamycin, bleomycin sulfate,
peplomycin sulfate, gramicidin S, polymyxin B, bacitracin, colistin sulfate,
colistinmethanesulfonate sodium, enramycin, mikamycin, virginiamycin, capreomycin
sulfate, viomycin, enviomycin, vancomycin, actinomycin D, neocarzinostatin, bestatin,
pepstatin, monensin, lasalocid, salinomycin, amphotericin B, nystatin, natamycin,

trichomycin, mithramycin, lincomycin, clindamycin, clindamycin palmitate
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anti bacterial agent may range from1/10 to 10/1, nore
in particular from1/5 to 5/1, even nore in

w@asosioeszbar from 1/3 to 3/1. The conpounds accCPCTEPDOT/063314

the invention and the one or _gpre other antibacteri al
25 agents may be conbined in a single preparation or
they may be fornulated in separate preparations so
that they can be adm ni stered sinultaneously,

g pRICAloEY, Mop&ﬁgh@ﬁbﬂ alybipseriRipecilbbia, @irs filvin,

@g%%ﬁﬁ%?lggi é’g q}eglctoi Balfnﬁ@ g{q}ltghly% 7 n(g a}'{ygrljo %H& )595?0 mycin,
ﬁmﬂ@c@th@bwanmhbantmnmhh sgenins, as a conbi ned

preparation for sinultaneous, separate or sequentia

use in the treatnent of 30 a bacterial infection. The
&th@rMamha@ﬁmleafgp&us “éﬂgcém@y mPembingd witd thoemmpragdypt fermula

1'!1? BPETESe:@pl Ofi filpRcin Jtt@ﬂam%[n)(ﬂs@ﬁlaﬁﬂepjr%neﬁfflﬁgpc{rﬁﬂ(acm
|bact

eri al nts known in the. ar

SHIPBRU G S l}ﬂmbxgtﬁn%tgep@éwm @@raaﬂmnm%wlega%g %Lvseﬂne
(capﬂeamyam knathy e tiostapatey PAFS 23S qmﬁn lodied/fludrdquinolones such as
LSy M B kTRl Bh SR, REOLAE, FBRRLeRP g

RS PricOtcepmat o8 port prdhyc o
Inamdubp Bmlnsa,s f@rl wmp@d@mamrdﬂ:m p‘é}‘f@nmmec ambaqaelrhlermth
'E Qzﬁf dicGicns 'I‘lfﬂ’H RACHBin: Lifd i} ClicNS 5 ounds di sclosed in

% rote racy c I nés, anthra nes 2008 068268

@55955%663314 -30 anlnoegCOS|des nucl eosi des

such as N-nucl eosi des, C- nucl eosi des, carbocyclic
nucl eosi des, bl asti cj.di : i uch as
12- menbered ring nacbghﬁﬁggfgﬁgﬁgkﬁﬁﬁgPid ring
nacrolides 16- menbered ring macrolides; ansanycins;

bac '{391281111(%%%?0&&13% %%”i}{%n%?)n &% ggﬂeﬂbﬂ} t{é S&g&}’ ]59’ XS ccion

IO

@cﬁﬁtem,@ﬁ@igoﬂvalmlﬁbrsé(ﬂowml@g@fsskﬂmmﬁ@ﬁym ns, anphonycin,

IR s AR Brcridls %@méqh{émecﬁa@y5@%{4@8%&%&&%@/&&1{&
neocar2|nostat|n st end onycin, ViIony

FPRgRSHE 1Ay eyaHab e@maafrb@ﬂr?ﬁaa@ ace%imgst@ rCPﬁ%GnUQ%%l reRctign
PREICAIES Linofiillyinoni i@ Ghdart. ng)IS&@fnpleY tHe; compounds of formula (Ia) or

I heni A L]
i1 BAF RY DRPHET ket 1Y e TRaaodrpripaip WO 2608bPPrss,
WO@OW@TQ&ZﬂpW@%@K)}@WQ@O’m WD20080Y5498y thiewentents of which are
%%ngé g&her’g% li%ﬁtee?érgﬁc% antibiotics which nay be
co e

present conpounds of formula (Ia)
or (Ib) are for exanple benzylpenicillin (potassium

ﬂﬁ BERCcOEr, tlk@é&ﬁ’ﬂd’ﬂlhﬂ?éf forrR BB BAEb NYAnPR a{réd B’T reacting an

e@t%@?ﬂs o forPp i LD SR 1%}3%?@%6

sidiolioingSighdnischdrhd (1) :ticarcillin 15 dlsodlum

O xa01 » SP arﬁo Xacm,

151 according to

methicillin sodium oxacillin sodium cloxacillin
sodium dicloxacillin, flucloxacillin, anpicillin,
mezlocillin, piperacillin sodium anoxicillin,
ciclacillin, hectacillin, sulbactam sodi um

talanmpicillin hydrochloride, bacanpicillin
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hydrochl ori de, pivnecillinam cephal exin, cefaclor,
cephal ogl ycin, cefadroxil, cephradine, cefroxadi ne,

w@e@ags2ss N sodi um  cephal ot hi n sodi um cephacetT/EP®07/063314

sodi um 20 cefsul odi n sodi um_sgephal ori di ne,
cefatrizine, cefoperazone sodlun1 cef amandol e,

vef oti am hydrochl ori de, cefazolin sodium ceftizoxine
sodi um cefotaxi me sodium cef menoxi me hydrochl ori de,
cef uroxi me, ceftriaxone so@cHeme ¢eft azi di ne,
cefoxitin, qgf metazole, cefotetan, |atanoxef,

cl avulRmi ¢ ag d, i m penem aztreonan1 tetracycline,
chl orteXracygli hydrochlorl be

denet hy rad?cllne eﬁhan cLR g

met hacylgl i xycycl i fe, R?O|I etra%Vehﬁne (1)
m nocycl e, NMaugdr ubi ci n hydrochl ori de, doxorubicin,
acl arubi cin, kanamycin sul fat gy, bekananyci n,

t obranycin, g€ anycin sulfate di bekaci n, am kaci n,
m cronom ci n, ribostamnmycin, neonycin sulfate,
pmommwnnstMe streptomycin sul fate,

dlhydrgstre onyci n, destomycin A, hygromycin B

apra isomicin, netilmoin sulfate,

specti chl ori de, §{O on1§4n sul fate,
valid asuganyci,n, pofy @§4 bNasg|C|d|n 2 (Ib)
eryt hr § yt hronycin estolate oBeandonyC|n
phosphat e, tlgacetyl ol eandomyci n, kitasamycin,

josanycin, $piranycin, tylosid'ivermectin,

m decanyci n, b IeonyC|n sul fate, peplonycin sulfate,

gram cidin % xin B, bacitracin, colistin

$i5Ing aBaLi 1%mvsttwe tsH#RIS bisorsh @s &cﬁxample@mwyeylrﬁmlne and

il e ANBIE | 's(ﬂvveﬁ'f' §ugh Rk BPEKEA leQ@@ﬂﬁl@f&f@ﬂaﬁ @&r&ﬁ'aﬂl%ﬁables are

envi omyci n cin, actino
b s ih damuy {) M firing pay spbgnee, the fahdr dhqyeaction. The
Iressibo mag*,coﬁednhe’m@llyﬁ@ darriedropl of efchperatBe rangiitoahdtween —20 and —70
Rat anycin, trichonycin, mthramycin, |inconycin,
cli ndanycin, clindanycin palmtate WO 2008/ 068268
PCT/EP2007/063314 -31 hydrochl ori de,
H&’ Mhhlﬁlg I(Ia) &Y ﬁl‘pﬁ%ﬁéﬂeﬁ'ﬁf 1% kétft’%ﬁbnxl sub'stltuted with Het,

gr| eof | or anpheni col | ora

@a mh@éauzeR Fﬁptf?}?ﬁ% bk arydglkyl ﬁwl,tlﬂffthetr%%y ¢Hycin,

N&b W d, bicozamycin, tiamulin, siccanin. 5 O her
bagter

?gnﬁ %@{ whi ch may C ed mnth th

conpounds of for é T?%¥m5?mFF%?y§ré‘ SRLdRgRgIRAds being

rrd:ﬂr@s[&tedlb? f()ﬁfuhlﬁ anipi )g))r (16 B)Q CdroFd Idepziwd By tdaatih @i intermediate of
am de:

SATE I P Rl u Rk g0l TR ARG peh o or

Icagrapiy:dlaqu, etgh cldamslrabmme,, WMAHBQB(OH)Z in the presence of a suitable

%Hﬂaﬂ@* gﬂﬁtsésfijof‘%a(ﬂﬂf ﬁ@dg@ﬂ? Bncd Of a ﬁff@tﬂ%lbﬁse such as for

oxacl n, Xacl n,

spappledeatOn; an%@l smat@bl@ splyens, @l&éws £y %mp&éah&snfeor 1 2-
Qﬂuﬁéﬂhbkye@ma@ |(DME)' a‘ﬁﬁ A& ialBoRE!, fAR¥YBlelhdtRandll hétording to the
%%@yulanlc a0|3€ nyC|ns rifabutin; rifapentine;

EBEHBGHAL S e@“&l Sed in W2004/011436. GENERAL
PREPARATI ON
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15 The conpounds according to the invention can
generally be prepared by a succession of steps, each

wo@boosthsszhs i s known to the skilled person. The BCHEP200Q063314

materials and the intermedi atgg are conpounds that are
either comrercially avail able or may be prepared
according to conventional reaction 20 procedures
generally known in the art. For exanple, the conpounds
of formula (la) or (Ib) cathfecprepared according to
t he nmet hods described in WO 2004/ 011436,
WD2005/ 070924« W2005/ 070430 or V®2005/O75428| theHa
contents of nthn are |ncorporateanere|n Ry
ref erenceyr n partlcular t he conpbunds ¢f f KﬁUIa N

6 &\ or ( b) |cam be pwepared_by_Leactl

i nt gplx§s(ll a) or (Ilb)lwih
i nt o&@fornula (1'11) accordi ng~to Nt hg2
follo action schene (1) : WO 2008/ 08268

PCT/ EP2Q0Z7/ 063314 -32 Schenme 1 (R1)P R7 0 R6 +
R3}I" ~J( JP_NR~ (la) R NR2 (III) (lla)

10 + R6 R3}LLCH2) ¢ M R4 (fib) / ~RRI RS ( Het
(11b) using twin a mxture of a gyitabl egba R4
syeh as fog pl e di i gopropyl an1ne P suj able

A | (EH2T RS

soIVﬁnt sphch |agHf or q{anple le tetrapydr
al | abReg” ae BHget\wped as in for
(1b). By enhance the rate of the rE
The onray conveniently be carried our®
tenperaturl*ranging bet ween -20 and -70

(Ib-1)
(IV-b)

Compounds of formula (Ia) or (b) wherein q is equal to 2, 3 or 4, said compounds being
represented by formula (Ia-2) or (Ib-2), can be prepared by reacting an intermediate of
formula (V-a) or (V-b) wherein q’ 1s 0, 1 or 2, with a primary or secondary amine
HNR'R’ in the presence of a suitable catalyst, such as for example Rh(cod),BFy,
optionally in the presence of a second catalyst (for the reduction), such as for example
Ir(cod),BF4, in the presence of a suitable ligand, such as for example Xantphos, in a
suitable solvent, such as for example tetrahydrofuran and an alcohol, e.g. methanol, in
the presence of CO and H; (under pressure) at elevated temperature. This reaction is

preferably done for intermediates of formula (V) wherein q’ is 1.

/R4 7 R6
®, e /Y, Tcra
\\ N <CH2W |\\ ~ NNANRER
A Z R®
N R2 CO, H, N” Ng2
(V-a) (la-2)
~R*
(R HN
p ™ CHoa R " )p pICne 1 A NRIRE
\ A S —
CO, H,
(V-b) (Ib-2)

Compounds of formula (Ia) or (Ib) can also be prepared by reacting an intermediate of



10

15

20

25

C. Compounds of formula (la) or (lIb) wherein R6
represents phenyl substituted with Het, 10 and

wob@sess2683 represents al kyl, aryl al kyl, aryl, p&EEP2007/063314

Het - al kyl or o phenyl, said Ry being represented by

R3' and said conpounds being represented by fornula
(la-1) or (lb-1), can be prepared by reacting an
internediate of fornula (1V-a) or (IV-b) wherein W
fepnes eVL-8) @ (Yib) albkeil Bavemgscdfsaiuitabldténvasg drotip, such as for

exanp| alo, ..9. chloro or br. with Het-B(OH) 2 .in
teﬁ%m: :Ehﬁi@ﬂons-& effo ot o SHEERy ey ol GieoRbiny ymind
“eoRimPPN B) the praseiideefprseianc solpént asushins &ivlesatbplse,
SUGBni@sief or exanple Na2CG8, and a suitable solvent,
such as for exanple toluene or 1,2- dinethoxyethane
(DME) and an al cohol, for exanpl e nethanol according
the foll@a ng reacti on schene ®%2) :

/063%b4 -33 Schene 2 | - oH NN
R4 &1'42??%\ (CH2) g N~RF\ © )d \ RCH2ly R
N 2 3 Rﬁ( a-1) —+v=—=a=t (Rl)p R7
| R4 RI RA OHN OH-~N&R\ (C2r B5 R\ (CH2/q

p
RS | / R R&. NRO NRORs R$ (Ib-1) g4l V-b)

(VI-a)
R‘I
(R1)p ROR OH ( )P\
W
|\\ N k|3/\(CHZ)q 2
R >
F N Do
R8
(VI-b) (Ib)

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

order to obtain a desired compound.

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

transformation reactions.

The compounds of formula (Ia) or (Ib) may be converted to the corresponding N-oxide
forms following art-known procedures for converting a trivalent nitrogen into its
N-oxide form. Said N-oxidation reaction may generally be carried out by reacting the
starting material of formula (Ia) or (Ib) with an appropriate organic or inorganic
peroxide. Appropriate inorganic peroxides comprise, for example, hydrogen peroxide,
alkali metal or earth alkaline metal peroxides, ¢.g. sodium peroxide, potassium
peroxide; appropriate organic peroxides may comprise peroxy acids such as, for
example, benzenecarboperoxoic acid or halo substituted benzenecarboperoxoic acid,
¢.g. 3-chlorobenzenecarboperoxoic acid, peroxoalkanoic acids, e.g. peroxoacetic acid,
alkylhydroperoxides, e.g. tert.butyl hydro-peroxide. Suitable solvents are, for example,
water, lower alcohols, e.g. ethanol and the like, hydrocarbons, ¢.g. toluene, ketones,
¢.g. 2-butanone, halogenated hydrocarbons, ¢.g. dichloromethane, and mixtures of such

solvents.
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Conpounds of fornula (la) or (b) wherein q is equal to
2, 3 or 4, said conpounds being represented by

wo ooostobs26g | a- 2) or (1 b-2), can be prepared by peBEPI0T063314

an internmediate of 5 fornula34V-a) or (V-b) wherein
qg is 0, 1or 2, wwth a primary or secondary am ne
HNRARS in the presence of a suitable catalyst, such as
for exanple Rh(cod)2BF4, optionally in the presence
of a second catalyst (for the reduction), such as for

ARy R SR 75D S gbPuhaSielk CRARSSY ﬁa@ S i Biycan be
soh\mtetl jintg aclomgeufidof bxratrl;al(hl) be(Ib}awydneuﬂRl wpreaerds Bat, by

£0609 lw1theHeQ B(?ﬁ)h?d"@e Pr s@ncje% @ﬁlt%l@%éﬁ 3§t QJCJFng&ng(ample

under pres evat e
Arbr Pé(PPélrs)eﬂ@rﬂa%prysmﬁ ef ¢ mltaiblﬂ@@wucla%@r grample K;PO,4

fo@ INM@ (MY aWORAURE b10kent] shick as ﬂore%’m 1e@oluéﬂ% ar|q ﬁam%@hoxyethane
(Rl)p RR OH OH (CH2) g 45 \~~NR R

OB R3 COH2 NR2 R R (V-a) (Ia2) (Rl)pR7R6HN\

Mmﬂﬂrlﬁ%oﬁip()ﬁtdlsﬁaf (ﬂn‘rrRﬂ»a (Ia) ¢r (([K)hh%wmls helo, ‘for@xlaﬁ))l\e'bromo

V-.b 1
eslpsitbetu e B e oGk,
l@yamplacmthg bintreatmentredh an epodpWEe 289811068268 such as CH;B(OH),
mﬁéﬁ%@@ﬂ f16 gt?é%élhce obd sﬁﬂﬂ@éﬁlgé{ | 5iRh 28 rfor(GYlegpe Pd'SP];]h3)4, Ina

rein resents a suit IeaV|n I ou
&4itFbe solegnd ﬁmheasrfat grampleytolychp oF b, 261*1H1§F1]@ﬁﬁet sict(PME).
suitable primary or secondary am ne HNRARS,

tﬁ%ﬂ%&%%ﬁlﬁg@g ﬁg?]zvﬁ?rgmlg 1S ha Oaltlj‘ll peart?c%lle}/r rormo Scl'ell%rﬂ)e
converted into a compound of formula (Ia) or (Ib) wherein R' is hydrogen, by reaction
with HCOONH; in the presence of a suitable catalyst such as for example palladium on
charcoal, and in the presence of a suitable solvent, such as for example an alcohol, ¢.g.
methanol. The same reaction conditions can be used to convert a compound of formula
(1a) or (Ib) wherein R* is benzyl into a compound of formula (Ia) or (Ib) wherein R” is
hydrogen.

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

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

a suitable solvent, such as for example dioxane.

Compounds of formula (Ia) or (Ib) can also be converted into a quaternary amine by
reaction with a suitable quaternizing agent, such as, for example, an optionally
substituted C,salkylhalide, arylC,salkylhalide, C;_salkylcarbonylhalide,
arylcarbonylhalide, Het'C; galkylhalide or Het'carbonylhalide, ¢.g. methyliodide or
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(Rp R R6 (Rp R7 R6 OH R4 OH (CH2)gW2 (CH2g NR5 N
RRN2RI R R (Vl-a) (la) (Rp R/ R6 (Rp R7 R6 OH

WORA0086$26CH2) gVW2 | (CH2)g N' RS R3 R3 R$ 9 RECTRP2007/063314

(M-b) (Ib) It is considered_ythin the know edge of
the skilled man to explore the appropriate
tenperatures, dilutions, and reaction tinmes in order
to optim ze the above reactions in order to obtain a

dﬁﬁiﬂi@did@piﬂpﬂ&ﬁﬂsenb@ offh @ulﬁdbl‘@@lllMS s0th dpfofuknfile agetdiic wherein

1T} roPikons Bl o By iR hetesli AOBoRuft Aeu FRMRG fipPoturanyt
a)lr betaotwenydircaalp monp ayvdit candrhtcwolm: h@aotyodmmay bptidiadly be
1%:[@&1 wiff g%? %kﬁstﬁd%}s Qéch(slupgt%tﬁ'% &Rf&ﬁ% Equctécpfrom the

correspoh art-
@arlkﬁclcﬂﬁd antli Raldaueternagy amne |aterr@g@ﬁenit¢ﬁ ly the below

'ﬁ‘ar%nulzNwﬁéﬂeﬁﬁRfo% se'ﬁ@é @ll 6lélﬂ<91< '@%&1k9fdaﬂb?ﬁglt a@tmal:gtau{nl
S |
Q{rﬁef %\t) cag OHGVF i ‘O(F%ﬁma’% ISYEYIpY at e

@h@@mceutwally I’a&t‘@&lbld}coup&homl sleh affap fee@nplatiedideror gani ¢
per oxi des conprise, for exanple, hydrogen peroxide, 20
alkali nmetal qr earth a] kaline netal peroxides, e.g.
éBdnun1pe OX|-Qn1potas§hun1 per oxi de; appropriate

z g Qnpmi se peroxy aci ds such as,

: ognzen cé}boperox0|c acid or halo

f\hefzenecar boper oxoi ¢ acid, e.g.
3- chIorobenzenecarboperox0|c aci d, peroxoalkan0|c
acids, e.g. peroxoacetic acid, aIkthydroperOX|des,

ewd tert;@ut ¢ hydro- @£FOXIde Sui t abl e sol vents are,
(R,

for 508at er j\ARdWer al cohol s, e.g. ethano
and ; dN@@mrBth/\e g. toluene, ket ones,
e.g. onerd hal ogenat ed hydrocarbons, e.g.

di chl oro hawfe, and m xtures of such solvents. WO

2008/ 0682 PCT/ EP2007/ 063314 -35

It is evident that in the foregoing and in the following reactions, the reaction products
may be isolated from the reaction medium and, if necessary, further purified according
to methodologies generally known in the art, such as extraction, crystallization and
chromatography. It is further evident that reaction products that exist in more than one
enantiomeric form, may be isolated from their mixture by known techniques, in
particular preparative chromatography, such as preparative HPLC, chiral
chromatography. Individual diastereoisomers or individual enantiomers can also be
obtained by Supercritical Fluid Chromatography (SCF).

The starting materials and the intermediates are compounds that are either
commercially available or may be prepared according to conventional reaction
procedures generally known in the art. For example, the intermediates of formula
(IT-a) or (II b) or (IIT) can be prepared according to the methods described in
W02004/011436, W02005/070924, W0O2005/070430 or WO2005/075428, the
contents of which are incorporated herein by reference.

In particular, the intermediates of formula (Ila) may be prepared according to the
following reaction scheme (3):



Conpounds of formula (la) or (Ib) wherein R

represents halo, e.g. bronpb, can be converted into a
w@oomposs2as of forrmula (la) or (Ib) wherein R reQI/EB®Nt/663314

Het, by reaction with Het-B(£)2 in the presence of a

sui tabl e catal yst, such as for exanple 5 Pd(OAc)2 or

Pd(PPh3)4, in the presence of a suitable base, such as

for exanple K3P04 or Na2CO3, and a suitable solvent,

such as for exanpl e tol uene&chgmd 32- di met hoxyet hane

(DVE) . (3, n1|ar|y, conpounds of formul aggl a) or (Ib) in

which R\i s hal o, for exanple bro be converted

into Com@ .'oS “of forrmu b orq%lb) R is

al kyl , 10 exdnpl e net hyl,

appropri ate al kyl ati ng agent such as CHBB(CPEZ or

(CH3)4Sn in the presence of a suitable catal yst, such

—

R6

as for exXgnple Pd(PPh3)4, in a suitable solvegnt such
as for exanpl e toluene or 1,2-dinethoxyethane [(‘DIVE).
Conpound miRa (1 a) or(lm wherei'’p R ¥s hal o,
in parti onp, can be ganverted into a
conpound of farnm%am@la) (o] (I wher ei S
hydrogen, by reaction wt i n tlhe-fr edence of
a suitable cat@fyst such as for exanpl g, pal | ddi uth on

suckr'as for exanpl e an @lcohol, e.g thapol . Th
same\r eact i on condltlon an_be sed 0 conyest a
conp Ia_<Ll ) "Riher ei n IS benayl
intola und of f or (Ib) whefein R4 i
20 hydfogé&n.'s-€apoun s of fofmiba (la) or (|b) wherei\nc4)
R6 represents phenyl substituted wkhh hal o,y can be
converted{aft o a conmpound of fornulg (la) or (IDb)
wherein R6 represents phenyl subst)
reaction with Het-B(OH)2 in the prege a suitable
catal yst, 25 such as for exanpl e Pd(PPh3Y)4, Nerdidage
presence of a suitable base, such as for exanple
Na2CO3, and a suitable solvent, such as FB?)exanple
tol uene or 1, 2-di net hoxyet hane (DME) and am®'al cohol ,
for exanple nmethanol. A conpound of fornula
wherein R2 represents nethoxy, can be conver” R®
the 30 corresponding conpound of fomula (1b) n
R8 is hydrogen and RO is oxo, by hydrolysis in t he
presence of a suitable acid, such as for exanple (lla-4)
hydrochl oric acid, and a suitable solvent, such as
fcheraix athypatiesaie definedmmio vty laofia)f Ressfion scheme 61 comtpyises
%@e@( ] Bavien 9195%% ﬁ%&lel @ﬁ&t@t@m{lﬁﬁ@@wac@é@m BY app3Spriate
ctlo L SUItaﬁé} rn|2|n agent such as,
@6}‘ Clé‘f?’éia?)ﬂé’ a8 AOTGPRMBIFal-PYC n pRiPRY!
@1ﬂu&ﬁ1ﬂ{f<€)ﬂzb}%pt@0nyﬁil’cmloﬁae ﬁﬁbiéhlok’@dehbi@aproplo_nyl chloride, in the
6a car car bon alide, . .

R L RymR e P S AR SRy Rleb S gaqgon-inert sotvent,

vecthad mettlyldec dﬂoi\i@ Q0OBY]668d 6l8 ot (T / HR2@8G1006881ebnvedbntly be

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

charcoal, and in the presence of a s:;;gble sol ven

In a next step (b) the adduct obtained in step (a) is reacted with phosphoryl chloride
(POCl3) in the presence of N,N-dimethylformamide (Vilsmeier-Haack formylation
followed by cyclization). The reaction may conveniently be carried out at a
temperature ranging between room temperature and reflux temperature. In a next step
(c-1), a specific R*-group, wherein R” is for example a C;_galkyloxy radical is

introduced by reacting the intermediate compound obtained in step (b) with
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benzyliodide, in the presence of a suitable sol vent,
such as for exanple acetone wherein Het' represents

wao pwoangd2eor thienyl; or a bicyclic heterocycl ePGEPERDNBM:3314

from benzofuranyl or benzothignyl; each nonocyclic

and bicyclic heterocycle may optlonally be

substituted with 1, 2 or 3 substituents, each
substituent independently sel ected fromthe 5 group of
hal@,salkdl dahKples@itd oflh yhitabRadodvatlatel fafoy cadmple IR salkyl.

I8 IR BB HalaE o ol st R o8 Byl b inermediae
avherd@1 R6ad foy bxampele wiCh aalkpltlyib radiet by GattiGabkthl S=6i(NHel,' in the
Qﬁd%ydg agsﬂﬂa% SSIGEA &ch a§ ﬁ&%%@%é A al&'ﬂ?f BC sﬁigﬁcﬁa&ﬂ h

count er | oh,
(a 9 Wemmurmopt@qaﬂmhe PRIOMZ RS a\su\tatd}“« bm) pickRes kg

Réampld tmtbﬁ;t e kt%;t) hCeQW&VédR@ Wa@&ionilRIC, dPyRP i thelptesence of

evi d dinthe follo

RSB Y5h 35 I PBIRNG ﬁ?z&gf?p& 2 spigblpsolvery Wbag forgppmple
Chgropamat (@B stpddymTas dlteﬂrﬂedmelstslaéd! in §tey {(thedn also be converted
nll{roltafﬁln(?tg Gy a&r dl n%én f(ﬂ%snﬁg?ﬁg(oikg 11 erar al l Mroknoar alkyl, by
crtﬁc@nmm@raaqmlktyble salt pENHIGR T Nelky i tl@mre&ehtaat ofraem:ttalole frase, such as

5@8&& ygdgéstsm% a%o rtb 'aﬁagsﬁ%% Qréent 9;1@& QUELMIE

€ 1SS0 f’rom elr. mxture

taé%tﬁmtrqla &¥ep (). pihf eamediafy epsaiped instenciv é@ﬁa@lﬁ}gb%\werted

Sﬁt@ hnastcih@Pas dheieen RP@ ) 8liklyTokkC, iNE06m1E Q@IoaRINY substituted with
t er eoi soner dIVI ual nanti oners

ual
kTt BE b ¢ B aaed peRay Y reshi iy
@]kdltpb@g@ a@lay(y((ﬂﬂlléptlolﬁ@ly'ﬁhbstﬁtmd wiithgC rpatketoxg) m thnpresence of

N8 P PLITREI SRR 2L CRTROUIAR I DBk OE 8l 08 gt

comercl a
conventlonal reaction procedures general ly known in

herAddiated O foﬁﬁ@lﬁ?h@) whdi€in| Kﬂa%ﬁrlbeﬁge%t R drbtmub Ry
III can 5re par ed” acéordi ng. to

fl%@%@ﬂ%%@l%@@ﬁ%@d 2% orwo@w 1148 e prepared according to the

\OIROGE S 088 sch\é&%Q@)i MhEE4B(h HfirsV\2 ﬁ@@/aQﬁEﬁR&ed 8 1e23,3-dione
re incor orat

O B e D B A R AT Br R g in the prange of o
(shitzble bawy sheh prsepaneblydexide (Rfitginger reh@ion], (alftleowh'mg the carboxylic

ragfacctoh%uﬁ& Re({&at%gyzﬂated in a next step (b) at high temperature in the presence

of a suitable reaction-inert solvent such as diphenylether.

Scheme 4

H
R o R i
H b)
N | (@) \\ - RE (
|\\ o =+ R6/\) — || PP - | N R
A N AN 2
O

(lla-5)

Intermediates of formula (I1a) wherein R® represents Het, said intermediates being
represented by formula (Ila-6), can be prepared according to the following reaction
scheme 4a.
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WD 2008/ 068268 PCT/ EP2007/ 063314 -37 Scherme 3 (R)p 00
(RP N (a) R C ~~~6NR H(Rp (b) \\ /\R6

w@ Rbgpeddef c 1) O Cl_6alkyl \ R6 O C 1. 6al kyl p¢d/EP2007/063314

(c-2) (Rp (R)P (c-3) R6 1 _Re N (d) NS-Cl_6alkyl H

S (c-4) (ROP (lla-2) R NR2a)(alkyl) (lla-3)

(RP R6 NR2b (Ila-4) wherein all variables are

defined as in forrmula (la). Reaction schene (3)

conprises step (a) in whigbheaix 4ppropriately

Rihstituted aniline is reagted wi.th an approprjate

Z bF)Icthrl’eride such as for e&)%plé¥390henylproﬁ?ﬁnylR7

c i 5 3-fl uor obedzene i kl owj de N A~
orlp- chl giloBertEEfePropiondT ride, in Phe*»ﬂi;ifﬁc Het
of & st RAni ne, an NP R?

| e base, such as i eNhy
(l1a-6)

suitabl e reaction-i nert sol vent,

Reaction scheme (4a) comprises step (a) in which an appropriate quinoline moiety is
reacted with Het-C(=0)-H using »BuLi in a mixture of a suitable base, such as for
example 2,2,6,6-tetramethylpiperidine, and a suitable solvent, such as for example
tetrahydrofuran. Stirring may enhance the rate of the reaction. The reaction may
conveniently be carried out at a temperature ranging between —20 and —70 °C. In a
next step (b), the product obtained in step (a) is converted in aan intermediate of
formula (I1a-6) by reaction with a suitable acid, such as for example trifluoroacetic
acid, and triisopropylsilane, in the presence of a suitable solvent, such as for example
methylene chloride.

Intermediates of formula (IIb), in particular (IIb-1) or (IIb-2), can be prepared
according to the following reaction scheme (5).

Scheme 5
]
(R )p (R1)p 1
\ g @ \r
NN R® \ b
DG QN g o g I
N Cl = |
N o) 4
H ‘o
(Ilb-1) R
(I1b-2)

Reaction scheme (5) comprises step (a) in which the quinoline moiety is converted in
the quinolinone moiety by reaction with a suitable acid, such as for example
hydrochloric acid. In a next step (b), a R® substituent is introduced by reacting the
intermediate obtained in step (a) with a suitable alkylating agent, such as for example
alkyliodide, e.g. methyliodide, in the presence of a suitable base, such as for example
NaOH or benzyltriethylammonium chloride, a suitable solvent, such as for example
tetrahydrofuran.

Intermediates of formula (IIb) wherein R® and R” are taken together to form the radical
—CH=CH-N-=, said intermediates being represented by formula (ITb-3), can be prepared
according to the following reaction scheme (6).
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such as nethyl ene chloride or ethylene dichloride. The
reaction may conveniently be <carried out at a

WO e00pAsR6RIr € rangi ng between room t enper at ur e PEOMEP2007/063314

reflux tenperature. In a nexfpstep (b) the adduct
obtained in step (a) is react ed wi t h phosphoryl
chloride 10 (POC1l3) in the presence of
N, N- di net hyl f ormam de (Vil snei er-Haack fornyl ation
foll owed by cyclization). The reaction may
conveniently be carried out, at a, tenperature rangi ng
bef ween room tenperature ardaeme £ x tenperature. In a
rt step (c- 1) a specific R2-group, wherein R2 is

Ie nel é6al boxy radical is intrdBueed by
~nt'er medi n'p/ou\nq obtai ned | te
200870882 067/ 063314 -3 TR

—n

(b

-0- Cl.GaNkyP'inthep a suitable sol

such as for exanple HO Cl.6al kyf'. The internedi at eNLj
obtained in step (b) can al so eAverted into an T
intermedi ate wherein R2 is for exarrpl e a (Ilb-3)

Cl. 6al kylthi o radical by reacti on with S=C(NH2) 2 in

tReactiqy ssbeme €0)sPmiprises tablag inswhigh the intpgmpdiats is epacted with NH,-
@TWH@O@HQ@' ¢PRabxt sRpdb), elRBY 1m1@a[zoﬂm n®iety is formed by reactlon

ohol./water m xture, optionally in resenc
gm 24816 A9 4 e RN GO RIS SYPR: %@ﬂas ?%reeéa@t)%y ene.
(c-2)) followed by reaction with C1. 6a| kyl-1 in the

ﬁ%&ée Sy agess?if f{%yrglltllg?h@la?e: Fc’ﬂernpoung%thgg are elthegrxc%%eg’cially
ngliabhacmn@ bsprepate pcqodding tOTMVﬁmoelah@dctain@roctﬁdatas @dnerally
i

g SR, 9 AR ORI S Y, 5 prov
iascqigiae sey s folowingyeactipy sgtgmeddbt i on with a suit abI e

salt of NH(R2a)(al kyl) in the presence of a suitable

base, such as for exanple tas i um carbonate, and a

sui tabl e sol vent, such as f npl e acetonitrile
(step (c-3)). oThe i nt er nedi at § obt ai ned in step(b)
gan als Hk;e c nvert(@d i Nt Oy F&Fned(b)ate wWh (FRR)q R
is Clcﬁal =6akeyl oxy optiona I-y_s-ubstl{{uted

with G 6a| kyI oxy, said R2 being represented by("RZb \Rs
reaction with 15 Ci1. 6al kyl oxyd _6yal kyl OH
é{wcwcwng (bsompuisesdstem Gah chhlsthkyllnomtlcuiaﬁ an jgppropriately

RuBRRNEEas] m&‘@}‘ﬁ MClﬂalsézﬂ iebi 5&% VeRtisut &UHRNRS isf i@hicted by
%xaeggll(sﬁjhet rah ran (step ( b é{é | nt er&gdl at es 0

fl a{e%(qtlp )Wl aé)ip]:pp\l]@‘p?oac chlogige sw ProgeRIony
saiotide ont ehrseolbhiaigs clietidiy i thphesendead ayitiisle Mylvés acid, such as

G SRl ST, T SR SECAEOA 0 £l 08 ARG M,
suddses methgldné pldlotide ¢, Shylemndichlpgde. eblnt Iealctwntrhayawnvemently be
%Qltriea Q)"i'& Ltya t%HlBélta'tler ?ﬁ%lr%bm%l 8 leﬂgéjgl s rﬁiergﬂﬁx E erature.

presence of Sul t SUC I OXI
(rpinex %ﬁ@h&b),ra@aﬂ@vn@ gloup éfN% R Wi igtiodused by r%&% the intermediate

¥btathaARERYNE) Wsh 8 BEAaPONYcasRArY inmc BEXR'RYEp (b) at
hi gh tenperature in the presence of a suitable
reaction-inert solvent such as di phenylether. 25

The intermediates of formula (III) may also be prepared according to the following

reaction Scheme (7a) :
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Schenme 4 (R1)P O (R1)P O OH (R1)P \rHI O+ R6 (a)
\R6 (b) NR6E N O (lla-5) Internediates of fornula

W@ bdoajpesaber ei n R6 represents Het, said inter TEBCBHER®07/063314

being represented by fornulas{lla-6), can be prepared
according to the follow ng reaction schene 4a. WO
2008/ 068268 PCT/ EP2007/ 063314 -39 Schene 4a (R p R7
(Rp RT HO(Rp R7 I I\ \ \\ \~~/ + Het-C(=0O-H
(a) Het (b) ~\\ Het N RZ BelRnid7&z N R (11 a-6)
Reaction schenme (4a) conprises gtep (a) in which @n
approprjate quinpline noiety isl_rgagtyed with

F%TW“C( =JO @Hzldsbz%\({lﬁdﬁ)i in a&n xtar e‘c%)?? &) sui taErHJe\/(CHZ\)q,R“
base, such as for =~ example > h{S
2,2,6,6-tetranmet hyl pi peridine, and a suitable solvent, &}
such as for exanple 5 tetrahydrofuran. Stirrindliiy

. . ti k i
SRR chOfs [l Sabrillqep R Alloy KESul SREILP R Thkcsonts o
betalbelvaving g, Surb ag.fon exaepicrelq, st eplogbr, brome. in particular an

fab?%ﬁateg%egtﬂﬁ@diafﬂyl%s& 1{1? rticflaf SNYUEFrbHGhté ) s ituted naphthyl,
|§ nLH rmedi"at e la,( h

)
f faormula (I.]a-6) by react wth a
: dﬁp@oa@m@al&% As Leacted Wl@ﬁé‘r?ﬁp@mﬁfechﬁf@ﬁ@éﬂg%f“ﬂ‘é as
ac¢1ﬂor8|pm@idn:yl tisopdoyd-shibabatyrylthidiilc pr 6Seome-pehtadoyl chloride,
ta e SO exa

Su nt, such for le ~10 nethylene
Ih it endnq 9 MEnka ARG SuEHC RAvHln B 1 Bf Sxiffplc tenahdrofuran.
Pée treastibamagy | cobvdiiently belchibricd)out etantebpeptep aangthg between room

| t NG LGRGE &t CREMRiInG 2roup ONRR’) i
SRR 8y TRk ) s
introduced by reacting the intermediate obtained in step (a) with a primary or secondary
amine (HNR'R’) in the presence of a suitable solvent, such as for example acetonitrile,

and a suitable base, such as for example K,COs.

The intermediates of formula (III) may also be prepared according to the following
reaction Scheme (8) :

(D)
Reaction scheme (8) comprises step (a) in which R*-C(=0)-H, for instance an
appropriately substituted arylcarboxaldehyde, more in particular an appropriately
substituted phenyl or naphthylcarboxaldehyde, is reacted with an appropriate
intermediate compound such as for example 1-bromo-4-chlorobutane, in the presence
of Grignard reagent and a suitable solvent, such as for example diethyl ether,
tetrahydrofuran. The reaction may conveniently be carried out at a low temperature for
instance 5°C. In a next step (b), an oxidation is performed in the presence of

Jones’reagent in a suitable solvent, such as for example acetone. In a next step (c), an
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\~/ERs (a) /~s (b) \~R/\V R C HOI/ NOI$
(I''b-1) R (11b-2) Reaction schenme (5) conprises step

w@ a)osioss2ehi ch t he qui noline noiety i s convert ePCT/EP200Ne63314

qui nol i none noi ety by reactigpwith a suitable acid,
such as for exanple hydrochloric acid. In a next step
(b), a R8 substituent is introduced by reacting the 20
internedi ate obtained in step (a) with a suitable

ahkyd Qﬁoiuﬁgll\aﬂgg?j}s 1§ttt§‘dmcﬁ45b§ EactEXBMND |11ﬁem@édke§t% b&btldpcdgld obtained in
SO TS Bt e Ord BT G B By SRSl

chivent, siech aa feuixhaiplesacswinitelet andsaushtabk Hase, sestaagpfoe example
tfﬁt@\hydr ofuran. 25 Internediates of forrmula (11b)
ere

s5in R8 and R9 are taken together to formthe
radi cal -CH=CH N=, said internedi ates bei ng

rAARERS RBLE thtdh RIS Forbdul PAR) ma§ R pb@a%de&ads@ﬁl to the
g ordin to t@??q,ee foél owi ng reaction scheme (6).

B EASHOPERemIABL 7/ 063314 - 40 Schene 6 (R1) p
(Rp (RL)p \~~/\R6 (a) (b) NC NNHNN O- L_j

0- (11b-3) Reaction schene cQnpri ses step (a) in
which the internediate is rs(ésrg%:r{leg with NH2-

CHZOCH(QQ}—B)Z I a -neRt stepo(b) the f sed
ﬁmﬂa‘?b-l—yk nolpet\ﬂ/!“\é fomredbre, ek ongm,t h Ra'gj\m/éCHZ)q /R4
acid in the presencé—of a suitabl gc ol vent, such as ;
for exanple xylene. The internedi ates of fornul a (1) k
are conpounds that are either commercially awvapl able

sl PR B B RO i A B Q1 BB G Wrcactea
@%MHéCHB)(@éHn)emltm prssayice pOI r}ulcarbemyldl)mtﬁayolb end a suitable
?%‘%Bﬁtr %%ﬁgaﬁif&; dbRgid Cride o} hQWARE (B flProfuct 6BEHRd in step (a)
is reacted with a suitable Grignard reagens, e.g. 4-chlorobutyl magnesium bromide, in
the presence of a suitable solvent, such as for example tetrahydrofuran. In a next step
(c), an amino group (-NR4Rs) is introduced by reacting the intermediate obtained in
step (b) with a primary or secondary amine HNR4Rs in the presence of a suitable
solvent, such as for example acetonitrile, and a suitable base, such as for example

K,COs.

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

represented by formula (I11-a), may be prepared according to the following reaction
scheme (10):

Scheme 10
O 0] 0
R3JI\ + HJLH * HNR'RY 3Jj\/\ R4
R N
~

(I11-a)
Reaction scheme (10) comprises the step in which a suitable acetyl derivative of R?
such as for example acetylcyclohexane, is reacted with paraformaldehyde and a
suitable primary or secondary amine HNR'R®, preferably in its salt form, in the
presence of a suitable acid, such as for example hydrochloric acid and the like, and a

suitable solvent, such as for example an alcohol, e.g. ethanol.
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000 CH R3+,(CH)q (a) RB( 2)g (b) R3 (CH2q 'R4
a d 1W-~ (I1l) RS 15 Reaction schene (7) conprises

waeb@p/oeays i n which R3, in particular an appr oppCBERL0¢7/063314

substituted aryl, nore in par%;cular an appropriately
substituted phenyl, is reacted by Friedel-Craft
reaction with an appropriate acyl chl ori de such as
3-chl oropropi onyl chloride or 4-chlorobutyryl
chloride, in the presence of a suitable Lewi s acid,

S OB LSRR T EOELR Bl s
afsr ﬂtesdlyteemedlathr; of fodular(1é) WidreineR ‘dicptebants alkyl, Fiyklkyl,
b ity g& Mg al%"-\@-'él @Ptﬁé{ aﬁ&l ﬁ&rd' ﬁggl S’Pﬁe@éu(ﬁ O-alkyl and R**

ét ween omte eratu

Agthe ggme éﬁﬁebatt\mﬂe carban amewssgtlél}ﬁ iyl chain a&ﬁ@‘hﬁf@ to the
GERMAddrJNRdRRd [desleland m@r&e g répredefRAt kNG idthiencdiates belng

i nt er nedi at obt edr with a. pri
SERIBIGLAPYARH aéﬁiﬁuﬁh BisPie %W@P&é%ﬁha R e faction
fsotiemd @1§:1 1 1) may al so be prepared according to the

following reaction Schene (7a) : WO 2008/ 068268
PCT/ EP2007/ 063314 -41 Scheme 7a 0 0 0 R3-W +

(CH)g~ (a) R3 (CH2)q (b)SespeHA) g R4 C Cl ~V/ ~

~ RSO (IJI) React{j on schenme (7 conpri SF? step (
/m@j& %re et s~a Rsurtabl e | e R
gﬁoupH such as for exaone hal o, "e. d\‘\RehI or B876r ro N

h R5
in particular an 5 appropriately substituted aryl,
nmore in particular an appropriately substitutedi-b

ri?eaatﬂhy dchefle gl 1) %oﬁ?o > dsge%g(gf ﬁﬁ&%ﬂlea sdl eecr?cfehg&je Wr@{&te@ﬂxxﬁh

propri ate OI'OI' I on
@ﬁq:tgqaq @eth@preqquﬁ 06 p sBtALG WSe,prh_, As fps eggqtmple sodlurn hydrox1de Ina

el @é@(‘o? ahd ?%@M&t obdigyd i€ &tep (b)is tr&h%td@rv@rﬂﬁ@ pBmaty dMbecdrdary

and sol vent as for exa
FERPSHDI BT G Bh Presie of S3ECTRh A HUBRIERE! §r sEmple
chadfoicbldrlo atidaid ahd lﬂ{‘qp etichi suigabfoasodiang sbet avefonexangrie dalcohol,

&% 1% lu rh? a% )gt gjce wgy lﬁrﬁrgge&%tb% neerclitllrl g‘gﬁ ég) dl)éth 8}0§Qnated (Hz) in

rthfamerqmge Dﬁe smltﬁb@r %@tsecla)bs i eeampla pghajurg a)l ohiuchalaand a
RUi4B Yo1P&nt STELR Qgﬁﬁ)éxample water and an alcohol, e.g. ethanol.

Intermediates of formula (IIT) wherein R® represents a halo substituted phenyl, may be
converted into an intermediate of formula (IIT) wherein R® represents phenyl substituted
with aryl, by reaction with arylboronic acid in the presence of a suitable base, such as
for example potassium phosphate, a suitable catalyst, such as for example palladium
acetate, and a suitable ligand, such as for example 2-dicyclohexylphosphino-2’,6’-

dimethoxybiphenyl, in an appropriate solvent, such as for example toluene.

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



am ne (HNR4R5) in the presence of a suitable solvent,

such as for exanple acetonitrile, and a suitable
whams/eech as for exanpl e K2C03. 15 The i nt er PEDEP106%063314

of formula (II'l) may al so be_pyepared according to the

follow ng reaction Schene (8) : Schene 8 s +

Bra/ (cH2)qg (a) R3~ OH ~\ /ci (b) RBO~~O RCL

(CHZ)g HZ)g H(c) OR3 (CH2)g R4 5 R (IIl) 20

Reacti on scheme (8) conprises step (a) in which

-C(=0Q),-H  for i apce appropr.i at.el ubst it ut ed.
Triimaplietan abhyadtv-AEren ) sah Br Blfpufugieorfingss bidtbifion
pperedpridasalbed is sithsmict( L) lsleiphimrvyg lor eccording to the procedures
Q@&ﬁ%@&%?@h?@é@b@?ﬁ%ge’ is reacted with an appropriate
i nternedi ate conpound such as for exanple
1- br ono- 4-chl orobutane, in the presence of Gignard
NeRARMi NSk Brifitlh (b)) e/ BVRBfarc S &Brdsy foQhe BURWRAErcaction
di et h d ether, 25 tetrahydrofuran. The reaction nay
¢ Jéhtly be carried out at a | ow tenperature for
instance 5C. In a next step (b), an oxidation is
performed in the presence gf, Jones'reagent in a
suj tabl e solvent, such as $%¥m§%§§p|e acetone. In a
fBxt, step’c), an WD 200@5068268 PCT/ EP2007/ 063314

. by R

fiNR4R5) i s iRbsoduce® byRreacting the
W'pLquﬁD obt ai’ned i\\ pth a
Zs cpndarx am ne HNR4 [
suitabl e "Sol¥ent, Rluch as for

prdsence of a
et&hitrile,

and a suitable base, such as for exanﬁ*e Rk2C03. 5

Al ternatively, internediates of fornulak(lll) may be

prepared according to the follow ng reafti on schene
(9): Schene 9 0

Reaction scheme (12) comprises the step of reacting an appropriately substituted
quinoline wherein W3 represents a suitable leaving group, such as for example halo,
¢.g. bromo, with an appropriately substituted deoxybenzoin in the presence of a suitable
catalyst, such as for example palladium diacetate, a suitable ligand, such as for example
X-PHOS, a suitable base, such as for example cesium carbonate, a suitable solvent,
such as for example xylene, under N, flow. In a next step (b), the product obtained in
step (a) is reacted with a suitable Grignard reagens (e.g. CH,=CH-(CH;)-Mg-Br, such
as for example allylmagnesium bromide), in a suitable solvent, such as for example
tetrahydrofuran.

Intermediates of formula (V-b) can be prepared accordingly.

Intermediates of formula (VI-a) can be prepared according to the following reaction
scheme (13):
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30

b) R3~/OH (a) R3~N~ ( R3~ /A (~) R(CN2g R4 (CH2)q
RS 10 (I11) Reaction schene (9) conprises step (a) in

wobioshesd268 | nstance a suitable acid i s react edPCTEPIV07/063314

NH(CH3) (OCH3) in the presence,of

1,1 -carbonyl dii m dazol e and a suitable solvent, such
as for exanple CH2C12. In a next step (b), the product
obtained in step (a) is reacted with a suitable
Grignard reagens, e.g. 4-cRti@n@bgyl magnesi um

brom de,gin 15 the presence of a suitable solvent,

or exanple tetrahydrofuran. In a next step

gr oup (-NRAR5) is introduced by reacting
t hg\i By erygdi ake obt ai ned :Jj\{jg (b) with_a pginaryka)
or Usegndaly ani ne HNR4RR3M ezgre@ence of a

| eN" stevent, such as for exanple acetonitrile,
and a @u)tabl e base, such ag)for exanple K2C03. 20

Al terpatively, internedi ates for (il rein

dneacton RSTE LS et f{%ﬁnulPZﬂﬂgésefﬁ?“é%d wﬁ

ﬁmemﬂcbaté bf fO‘l’@)lla (vay), foe itp sﬁnhassesdre&mme dd imgdé © dch@mes 7, 8 and 9,
hl_goﬁl_wﬁ{ﬁfe gfai—'ﬁ\hﬂ%sl “%ebr‘ie ﬁéthe) 5suc Ia]s h %}r{gﬁé ta{ll)r%h%dgofuran,

901311 eneitgblOhascomph bs é}: exfmaplstdeisoprapylhinghe. aStging alyeenhance the

eLY 'thed[@ dt]ﬁﬁt ITHE rQfti&Bma$ E!&li]ve‘ﬁﬁnﬂ9 fbe & loﬁ e(lj';eahtelalgerature

acety exane, 1s reatted par af o
éﬁtgl%gb%ﬁ?nab?oealﬁﬁma@y or secondary am ne HNR4R5
preferably inits salt form in the 30 presence of a

ui tab su for exa rqchloric acid
Tntatroetes O T gl BBy st msf or
exanpl e an aIcohoI e.g. ethanol. WO 2008/ 068268

RCT/ / t )
V%%é—rfgllﬁﬁ%&é e?%%p&%s ill Fé@[&gﬂ; ﬁ%ﬁ%ﬁ%{lﬁﬁltﬁﬁ{t %1'11% llgl‘llleg thereto.
for those internediates of fornmula (111) wherein R3
represents al kyl, aryl al kyl,

EXPERIMENTAL PART

Of some compounds or intermediates the absolute stereochemical configuration of the
stereogenic carbon atoms therein or the configuration at the double bond was not
experimentally determined. In those cases the stereochemically isomeric form which
was first isolated is designated as “A” and the second as “B”, without further reference
to the actual stereochemical configuration. However, said “A” and “B” isomeric forms
can be unambiguously characterized by a person skilled in the art, using art-known
methods such as, for example, NMR. 1t is considered to be within the knowledge of the
skilled person to recognize the most appropriate method to determine the actual
stereochemical configuration.

In case “A” and “B” are stereoisomeric mixtures, in particular mixtures of enantiomers,
they can be further separated whereby the respective first fractions isolated are
designated “A1” respectively “B1” and the second as “A2” respectively “B2”, without
further reference to the actual stereochemical configuration. However, said “A1”,
“A2” and “B1”, “B2” isomeric forms, in particular said “A1”, “A2” and “B1”,
“B2”enantiomeric forms, can be unambiguously characterized by a person skilled in

the art, using art-known methods such as, for example, X-ray diffraction.
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aryl -O-al kyl, aryl-al kyl -0 al kyl, Het-al kyl
Het - O-al kyl or Het-alkyl-Oalkyl and R3a" 5 is the

WG 2008/06826833 but with 2 carbon atons | ess in t heCBER3007/063314

chain attached to the remainger of the nolecule and
wherein q represents 1, said internedi ates bei ng
represented by fornmula (Il11-b), can be prepared
according to the following reaction schenme (11): 10

36 benie cdsts, vhed a ﬁdal 6@)1 duhd(d?)an RatefneddidRe, indR3@td kb aFadicular
(({laf er%%mqr% §na§]f18 Blef 4 C%nVSi&%ﬁ! Hlt%;%qgii??r?B]Iagcoéﬁu%?é’ﬂ%%teﬁedlate

rtealettedmey fnherittbe imhation fardBagieresisrroe (df B porsmantadrher (Al, A2,
BAS B0 FUGNLAT: [ exanpl e sodi um hydroxide. In a next
stép 2%?, tﬁén%ghduct obtained in step (a) is reacted
wWth a primary or secondary 15 am ne HNRARS in the

MESRIES ' Qﬁ\/éﬁﬁé?I@NNadlﬁMgl&ﬁQgﬁ%rﬁﬁb?‘Tgﬁmﬁeﬁﬁ tét@dhydrofuran,
rochloric acid” an e li
tayiin %}%ﬁ? 6-tsliunCcRl- FipcEdupn Y. 3[311’%“66%? diisopropyl
etigr asd HaOM”. médans alidhéocdbmsthepe.(c) , the product obt ai ned
in step (b) is hydrogenated (H2) in the presence of a
I ch as for exanpl e pal | adi um on
SHong YISy POt , such as for exanple
ﬁhmgmkamﬁ an aIcohoI e.g. ethanol 20 Internedi ates
of pfBLAHL R of Lkdincifigr gin R3 represents a hal o

y be converted into an
iﬁ?eizizhft-.of formul a (1'1'1) wherein R3 represents
phen bsttuted wth aryl, by reaction with
aryl b ni¢~ as+d e presence of a suitabl e base,
such as flbr exang pot assi um phosphate, a suitable
catal yst, such as fof eghnple palladium 25 acet at e,

qn&l&oﬁéﬂz%ﬁ@r@pahbgladﬁ%n&l{g Q6§§nofdf)‘5vasea%ﬁ€@ k@wly at 5°C to a solution
dlcyclohexy pho hen

R oo A CRIREC PR S g%ﬁyp&q(g@’%@pe The
|nﬁlkﬁ1|ir¢'rﬁ/d$ airesl Aodm idipeRat(iecl fb) 1 Woer: 81,0 VR adegt. EFleNbiscipitate

R N T

pllmlnyylletl&@ $hbptectpubtedvasifilterdd b anddnmad. Yipid: d h@gloy intermediate
o phenyl by reaction with an
U(r"%§/r ?du%géGalkene such as for exanple styrene,
in the presence of a suitable base, such as for
Q%@ﬁﬁhﬁmbﬁbghﬁahﬁahﬂﬁz a suitable catal yst, such as
m acetate, and a suitable |igand,
jri-o-tolylphosphine, in an
appr opr iz & &N h as for exanple DVF. WO
2008/ 065268 Pcﬁ;} } EP5007%b63314
POCI; (192.6 ml) was added slowly at 5°C to DMF (35.4 ml). Intermediate 1

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

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

was separated, dried (MgSQy), filtered and the solvent was evaporated. The product
was used without further purification. Yield: 150 g of intermediate 2 .
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-44 Intermedi ates of formula (IV-a) or (I1V-b) can be
prepared according to the reaction procedure

wale@snsdzesl i n schenme (1) herei nabove or accor dPEEPD07/063314

the procedures described in WD 2004/011436. 5
Internediates of fornmula (V-a) may be prepared
according to the followng reaction schene (12):
Schene 12 (RPR7\\ \ WB R6 (ate (Rp R7T R NR2 3 3
|‘d %Baraﬁbﬂofﬁldﬁleﬂﬁtem\ OH (CH2)g> R3 N R2 10 (V-a)

Rex ‘ 2) conprises the step of reacting an
appru tuted quinoline wherein W3

a gyl tabte | eaving group, such as for

exanpl e halo, I e. g bromo, with an appropriately
substituted dégkyben20|n in the presence of a suitable

camittygtof inéemeantd D (prepaodhoftihd ®0A UB) @ A0ahel ¢h CH;ONa

3t 8B Braj 28R P40 hu fd CELERAFRY UL Rass rhioion e tuxe for 15
dwitsaflhe nsivtuvewhs powset butam it@andexdrpied withl €A1 . uﬁhk_eorganic
'ﬂ?yefr ung eﬂaPaté’?‘d '&ﬁé& gﬁ%%ﬁ( Rbterchi "elﬁ% F@%&H%ht oy évag&‘élte'd” The

d
(r@m gI:MaS( mmzf)qsi hvgmﬂarmn glar@ﬁlat%@apﬁwmgr%h?ﬂr&el cluent:

%Bl&l}éhé}ﬁﬁmz@ﬁ‘ g@Jr/FU’nS@e] th)) The %ert f?&h@n@@bﬁé%ﬂect&’@ﬂ'ﬂ the
as for exa rahy r of ur an. ternedla es %he

PRIRY V&aS(G\Y ra@sin %rﬁ&& %&%&a& F@wwthyl cther.

Ipnd ciyvitamechvad @iserod offanddtiad.(WetdaR7 gaif ll’llerrﬂé(ﬁﬂﬁf?ﬁdli% %) (m.p.

ggggﬁdlng to the follow ng reaction schene (13): WO
068268 PCT/ EP2007/ 063314 -45 Schene 13 (R P R7

d. Preparation of intermediate 21
(LD
=
N 9 O
CH

Intermediate 21 was prepared according to the same protocol as intermediate 3
(described in Al.c).

e. Preparation of intermediate 15

X
=

N ? Br
CH,
L,
A mixture of oA " (73 g) (prepared according to A1b), 200 ml of

anhydrous methanol and 100 ml of a 5 M solution of sodium methylate was heated
under reflux with stirring for 2 days. The formed precipitate was filtered off, washed
with methanol and water, and air dried. The residue was chromatographically purified
(Si10,, eluent: chloroform 100%). Yield: 53 g of Intermediate 15 (87 %, mp=102-
103°C).
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R6 O+ ~ OR)qg (M-a) RAJ W NR2 (Il-a) (M) In
reaction schene (13), an internediate of formula

W@ bdosags2s® reacted with an internedi ate of foP@LEPR2007/063314

(M1), for its synthesis refejgnce is made to schenes
7, 8 and 9, 5 in the presence of n-BuLi in a suitable
soI vent, such as for exanple tetrahydrofuran, and a
sui tabl e base, such as for exanple diisopropyl am ne.
leaﬁl@l@ may enhance the rate of the reaction. The
rea ly be carried out at a

e PR U e S AHgr g bet ween -20 and -70C. 10
d| at e?be for mul a (VI-b) can be prepared
di n N[hecfipl  owi ng exanples illustrate the
present0| nVENt 0N Wi t hout bei ng limted thereto.
EXPERI MENT PART 15 O sone conpounds or
'lnlt ed'af%q ﬂlﬁlﬁﬁda{zpfe (29 %ob Lﬂl@nﬁ) gs%ﬁﬂ@&'k&ﬁ’ﬂonwwe to ta ixture of

COﬂfI tl on o tereogeni c car erern

@hem%a@ﬁéﬁfap@drlég» @99%& mpk&C A IF2e5%8h i (WHsCh 150 ml) while
361l bAaNt@biti afstEe MK Adurd Wat HRER BASBSULNIB°C and

cal | |so |cfor s first
NG Greisyt BiteagnibRad LA €1 48Reh o3 addggand the
wugpeasibn fvas tsﬂitesrd a"tef)@h esrageratiice foh20 actiryal'he mixture was poured out

?@S rP?@lClhﬁrgnﬁ% tré:c%H \éfgﬁl %eThygl}%M% rl%;’@% ag waAhed w1gh K,COz

I soneri cC 0 rns una
dRdn adrtedraveeN gbp . afilwed @nd #idi dolhestit was @\raeoaitqd Theasglue was

%ﬁﬂ;lﬁ oluﬁﬁtclﬁg(qﬁat§%%€h§a§ver s@ircwlﬁéla(@plleﬁb VR, el p%re fractions

nS| dere the ~skil
g0t loctsdraad depntorveent was pewpraigsh N egifingt K- ﬁgm‘wef@edlat“

Qg(g m ne the actual stereochem cal configuration. In
case "A" and "B" are stereoisoneric mxtures, in
particular m xtures of enantioners, 25 they can be
fae. thhgrargepart anteahadivee by t he respective first
f MaC{j gns i sol at % are designated "Al" respectively
"B 1" @ t he seg fid as "A2" respectively "B2",
Wi t hod /(‘I‘LT’/NF felence to the actual
st ereochem cal liconfi gurati on. However, said "A",
"A2" and B 1 ‘O, "B2" isoneric forms, in particular
datestmiediaté 5 wabPtcpared acBordling, to tﬁe%h@r}ﬁmddormi(bsdrﬂledﬁor

0 C :
AL TSl 530 P i
ampl e, X-ray di ffract ion. WD 2008/ 068268
PCT/ EP2007/ 063314 -46 In sone cases, when a final
co ound or an t| nternedi ate, indicated as a particular

antioner, is converted into

A ntermedig
awl nalo conpoundll nt er msdl ate,
O\)J\N/CH:;

O
“CH;

Intermediate 11 was prepared according to the same procedure as described for
intermediate 4 in A2.a-1, starting from benzyloxyacetic acid [30379-55-6]. Yield:
95 %.

b-1. Preparation of intermediate 6

ijl\oAn/\/\/Cl

o
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the latter may inherit the indication for
di astereoi soner (A B) or enantioner (A, A2, B 1, B2)

wo pawitdres former. 5 Hereinafter "DVF' neans PCT/EP2007/063314

N, N-di et hyl f or mami de, "THF" _ggans tetrahydrof uran,
"TEMPO' neans 2, 2,6, 6-tetranet hyl -1 -pi peridi nyl oxy,

"Dl PE" neans diisopropyl ether and "DCM neans

di chl oronmet hane. 10 A. Preparation of the internediate
eJsiioiyiecy 1-ﬁ>oaimheh16lrotﬁuan8r(e®as &l @n1 Dinol)h AHREd Y Ecther

P, o o S B3 RBREREO N L4 b FRPmon i
AT Gdobb mzentamings Ous 88 dietiy) cthar. Hth8 Mikmee why stared at room
gtuﬁgfgp 3?11)1m££{:51d tﬂbﬁécgl@d Qﬁ’%s SB B[u‘%ﬁn%"f ll{tglqmbdla%e 4

tenperature e precip

;(56 & 9.084%mely inTHF (@égﬁwam%d@h@ EpAgtiiriggire s then stirred
@S0 d@@?ﬂé\fﬁodrﬁ %}g %lbe%a ug\%{g ft(ff fd@)'ﬁ}j teBlip8 ialnge Yﬂ{eelngfxturzms
| | | .
gﬁmlf @wlﬁﬁ@ li) %trwﬁ% with %&‘éﬁ Hhe %gaﬂafaéﬂ s dried
ofver M%S()Uﬁﬂtdiécﬁ aid the soBfent“waﬁvapm@tedNT ]Emliﬁué H#92 al_ﬁednd/i)hout
a t nt er nedi at e
SR PR B e o o Ryt s TaShd | 01 ST e

added The m xture was stirred at 80C for 12 hours,

ROM e th P on oM MnQiltk € and extracted with CH2C12.
Mgcorgani c rayer was separ at ed, dried (MJSO4),

filte and the sol vent was evaporated. The product
was usgd’w t hqut ~furthesrcipurification. Yield: 150 g of
i nternedi at® 27. 2008/ 068268 PCT/ EP2007/ 063314

-47- c. Preparéation of intermediate 3 Br \ \ | NCl
@h'?‘ernédgﬂté(? Wal g?éﬁgféata%Eéiﬁcﬁfé% %@sa(x&rﬁg&rdﬁfé a%%?dfrﬂ)'eﬂl %r

sol utlon 0% i n

(pEnGAiate ﬁ@%mtmﬁmmmg@fatﬁ Pagd drhiom@f4 ebl@@butane
fyae1d168 %.

b-3. Preparation of intermediate 12

OVOQOJ\/\AQ

Intermediate 12 was prepared according to the same procedure as described for

intermediate 6 in A2.b-1, starting from intermediate 11 and 1-bromo-4-chlorobutane.
Yield: 90 %.

c-1. Preparation of intermediate &
_CH,
)
O\ N\)
O/\"/\/\/

o
A solution of intermediate 6 (9.6 g, 0.0423 mol), 1-methylpiperazine (4.7 ml,

0.0423 mol) and potassium carbonate (6.4 g, 0.0465 mol) in acetonitrile (100 ml) was
heated for 18 hours at 80°C and then cooled down to room temperature. The mixture
was poured out into water, and diethyl ether was added. The organic layer was acidified
with HCI 1 N and extracted with diethyl ether. Then the aqueous layer obtained was
basified with NaOH 3 N and extracted with diethyl ether. The organic layer was dried
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hours. The m xture was poured out on ice and extracted
with CH2C12. The organic |ayer was separated, dried

wobiys@des fil tered and the sol vent was evapor ab@DEPINB063314

5 residue (150 g) was purifiegyby col um

chr omat ogr aphy over silica gel (eluent:

cycl ohexane/ CH2C12 90/ 10; 35-70 gm. The pure
fractions were collected and the solvent was

ewa]ergat)@ ctilteme ah@ &ie@d&eﬂﬁﬁaﬁv}ﬂp@r@ieﬁi Tedrekidaamads atdawlithout

| ff, and dri ed.
%%li‘%i puy Cadl F‘ﬁ‘? %%Pﬁfﬁie%di d(3?rg)p 1000). 10
d. Preparation of internediate 21 Br \ & O NO1
H ) [ s prepared according to the
gﬂg}ké'géﬁb 'qnﬂ%ﬁm%&qgg-dlate 3 (described in Al.c).
paration of int®rnmediate 15 N OI / Br | CH3
of N{3.9) (prepared according to
25g\ﬂrnqv/8&§£aﬁﬂ#drous net hanol and 100 m of a
5 M solutléh of sodium nethyl ate was heated under
rlﬁfdrﬁfédi’ﬂté 9 vl |p¥dfﬁaf&l dcBbrdsh éd@)ﬂ?e sa rb&IdiRGs described for

éﬂﬁﬁﬂgﬁ 2@5 iltered o H%lmgg gﬂﬁégglﬂfgg%no

lgrsiagne
chronatographlcally purified (Si02, eluent:

: 0094 ' g 53 g of Internediate 15 (87
O 2008/ 068268 PCT/ EP2007/ 063314
PrePﬁFatloﬁ of intermediate 4

| e A2 a l.
I H3 N
OA"/\/\/
0]
Intermediate 10 was prepared according to the same procedure as described for

>>0

b) ,

intermediate 8 in A2.c-1, starting from intermediate 7. Yield: 33 %.

c-4. Preparation of intermediate 13

Intermediate 13 was prepared according to the same procedure as described for
intermediate 8 in A2.c-1, starting from intermediate 12. Yield: 27 %.

c-5. Preparation of intermediate 14

o

N.
o
Intermediate 14 was prepared according to the same procedure as described for

intermediate 8 in A2.c-1, starting from intermediate 7. Yield: 31 %.

c-6. Preparation of intermediate 23

_CH,
Y
N
O/\"/\/\/
(T
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O 1N, 011 CH3 O 1,1 -carbonyldiimdazole (24 g, 0.148
nol ) was added portionwise to a m xture of

w@besossgeceti c acid (15 g, 0.0985 nol; CAS [ 12ecBHRPB))/063314

in CH2C12 (150 m) while cookgd on a ice-bath at 5C.
The m xture was stirred for 1 hour at 5C and 5

N, O di net hyl hydr oxyl am ne hydrochl oride (14.4 g, 0.148
nol ) was added and the suspension was stirred at room
tiateparediate 23 HLas Qe@aﬁdldtbﬁordﬁ@ eo tﬁe)@hmeq)rmauﬂm@ idestrivud for

5 e tikenda W B5 M e TF G o R

filtered, and the solvent was evaporat ed. The reS| due
[%uAgfl ed by colum chromat ography over silica gel

CH2C12) The pure fractions 10 were coll ected
] atiam p{/imgrmggie porated. Yielding: 16.6 g of
|nterrred| a(t)»é{4 (86 % a-2. Preparation of
intermediafe 5 H3IC CH3 H3 O 1IN.O-CH3 O
rat 5 was (or epared according to the sane

Jupe as described for internediate 4 in A2.a-1,

starting from 4-net hyl phenoxy acetic acid [940-64-7].
‘Yﬁoei dirred 5b1uPiB Lo f Grignardrrenanedtioq, picpardd ﬁbﬁEMg&hﬁmﬂgk (004 mol)

% b&?mag:%l?ﬁﬁ)gga%;@ lpzir rglt8§gn getllaa}lt eetgeerl(lw gl Wfa adc?e% dropwise a
|snmgpmeﬂﬂ-antapl1t§tlca1rbo;b@dd1yﬂg (60933 inny 1h &M (150 ml). After the mixture
%%ﬁﬁ@&‘%ﬁqer{du% a@%’oé al SHB6R 0P gmﬁlo*nuf‘tn @hl@rlde ?15)% a&&ous) was

. aration of |nterrre
Zg@gy s@@gg/@ ShpoeamplaFy Mas gg@yfated washed Wlth brme drled over

magnesium sulfate, 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 :
8.2 g of intermediate 22 (35 %).

b. Preparation of intermediate 16
O

a

Jones’ reagent (0.024 mol), prepared by dissolving 40 g of CrO; in 80 ml of water and
20 ml of concentrated sulfuric acid, was added drop wise to a cooled solution of
intermediate 22 (0.061 mol) in acetone (120 ml). After the addition, the reaction

mixture was stirred for 1 hour at 0°C. Water was added and the mixture was extracted

with diethyl ether. The organic layer was separated, washed with brine, dried over
magnesium sulfate, filtered, and the solvent was evaporated . Yield : 3.8 g of
intermediate 16 (96 %).

¢. Preparation of intermediate 17
O

_CH
II\I 3
CH,

A mixture of intermediate 16 (0.0308 mol), dimethylamine hydrochloride (0.123 mol)

and potassium carbonate (0.154 mol) in acetonitrile (150 ml) was stirred under reflux




-49 A solution of 1-brono-4-chlorobutane (12.65 m,

0.110 nol) in THE/ diethyl ether (50/50, 100 m) was
wa@daedebow y to a sol ution of nmagnesi um (2. 68PQI/EB2021/053314

mol) in THE (30 m) maintai ngdf_g a reflux of diethyl

ether. The m xture was stirred at room tenperature

for 30 mnutes and then cooled at 5C. A solution of

internediate 4 5 (16.56 g, 0.0848 nol) in THE (35 m)

\oaSrnathdl €Chen Thereh eragiit th Biburdiwek o6l cMasrdofeRnptiaturethouddd out into

50.C fqr 4 houyr and . cool down. to room t enper at
ot et in APARARGS 55 P ARk SR0 bk PR PRt B 1 v,
elxt readtieg aqucohs ByGAeas Balsdicd vgenNeOHayyNrandastrahtédeatith
jql L e
Py YA asticd B e, A b BRSSP RO R s
5 evenagated.oYigldsrd.7 goéinteanediated 799 %) . 10 b- 2.
Preparation of internediate 7 H3C Cl1 O Internediate

i was pggpared according to the sane procedure as
for internediate 6 in A2.b-1, starting from

iPRéei-atidi eftigtefmaifde 20 br ono- 4- chl or obut ane.  Yiel d: 98
% beB; Preparation of internediate 12 a "01' ~ OCl
15 I/ﬁ[termsdi telll2 was prepared according to the sane
sC oyl for internmediate 6 in A2.b-1,

i nt &rnedi ate 11 and

-chl orobutane. Yield: 90 % c-I1. Preparation
of interoediate 8 ~N~-CH3 NJ O A solution of

(RS R A Ra Iy e e (FDOTe ot T0RY 2 OF (et e
G006 Dt S eriac ot Ror e { AB0TRD prdaghe gt QHCI (1 drop
10 fieEtG” (B@ﬂﬂﬁw% stBRQ add defluixed feo Iemird QWO sé@ciita@d¥ evaporated.
erature. e m r ut 1 nto water,
AR Bl et o RN R § R A oyl Gl soparated
aciedi(Mig80.), Witcted HEId the bolaerd vew tevamtrgdd Witchreddwt (Y17 g) was
I i i

T R S o e e L

G Al c20-43 em)wblee pire &gctions were collected and the solvent was evaporated.
15 Yielding: 5.5 g of intermediate 20 (44 %; oil).

Example A5
a-1. Preparation of intermediate 18

Br

(mixture of dia A and dia B)
A solution of intermediate 15 (0.00661 mol) in THF (20 ml) was added to a solution
of lithium diisopropylamide (commercially available, 2 M in THF/heptane,
20 0.00793 mol) in THF (27 ml) at —70°C. The mixture was stirred at —70°C for 2 hours.
A solution of intermediate 17 (0.00661 mol) in THF (20 ml) was added. The mixture
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WD 2008/ 068268 PCT/ EP2007/ 063314 -50 over MySO4,
filtered, and the sol vent was evaporated. The residue

woamsos2ds Wi t hout further purification. Yiel dPCBEBR0G063314

of internmediate 8 (31 % . c-253Preparation of
intermediate 9 iH3 ON CH3 Olnternediate 9 was
prepared according to the sane procedure as descri bed

for 5 internediate 8 in A2.c-1, also starting from

iwis 8tiffed hel76°© for\d Idulls. WadePvaLadded Bhi®hamaikt@@was extracted with

i jate .10 H3C r N.CH3 O NJ O ]nt i at
AORS B efnif b e et & eivkovith bR RES agh S0,
désoxd dnddhd sirdvenit mas evapdiatd The irepidd2 . veaspuri§itd by icolynfor om

[ i Yi ; % I ti
BB o Bt Ll o) GHICHICITCHP DR 45890 . The pure
praspensetcrg celbrciidrgdtbe saieens avps cpnosaed Naclds Infegnediptedl 8 (a
f@ikturd Bt @h MegHRdie BY 30% 2. c-1, starting from
internediate 12. Yield: 27 % c-5. Preparation of
internediate 14 H3C CH3 H3 N CH3 O lnternediate 14
wal Poepaioadfaceddiingl9o the same procedure as
described fogx _iBaternediate 8 in A2.c-1, starting from
i nt er medi . Yield: 31 % 15 c-6. Preparation of
I nter medi ate~23 rN. CH3CH3I\U 0

OH |

No
CH,

(mixture of dia A and dia B)

Intermediate 19 was prepared according to the same protocol as intermediate 18
(described in AS.a-1).

Example A6
a. Preparation of intermediate 24

Br

nBuli 1.6 M in hexane (7.8 ml, 0.0124 mol) was added slowly at —20°C under N, flow
to a solution of 2,2,6,6-tetramethylpiperidine (2.1 ml, 0.0124 mol) in THF (32 ml). The
mixture was stirred at —20°C for 20 minutes, and then cooled at —70 °C. A solution of
6-bromo-2-methoxyquinoline (CAS 99455-05-7) (2.5 g, 0.0104 mol) in THF (24 ml)
was added slowly. The mixture was stirred at —70 °C for 90 minutes. A solution of 3-
furancarboxaldehyde (1.2 g, 0.0124 mol) in THF (18 ml) was added slowly. The
mixture was stirred overnight at room temperature, hydrolyzed with ice water, and
extracted with EtOAc. The organic layer was separated, dried over MgSOQ,, filtered,

and the solvent was evaporated. The residue was purified by column chromatography
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WD 2008/ 068268 PCT/ EP2007/ 063314 -51 Internediate 23
was prepared according to the sanme procedure as

walemsnsdzesl for internediate 8 in A2.c-1, starepcngrinDa3si4

intermediate 12. Yield: 31 %sfxanple A3 a.
Preparation of internedi ate 22 G HCL 5 To a
stirred solution of Gignard reagent at 5C, prepared
fromM turnings (0.14 nol) and
bvbr Glidr gl (drhant Q@UIO&B@némtd)Acnﬁ(b/)SO | 15-40 ginhyTiRtdesiied ftadions
se a sol ut
f%%ﬁ%?eﬁreﬁﬂlﬁ S, B8 PrmbSd Y194 g agimqmedipte 24 Gvila:
APt%)y astdhehntg salidre was stirred for 4 hours at 5C a
sol uti on of amoni um chloride (10% aqueous) was added
slowy. The orgam C | ayer was separated, washed with
b Praparagien efinggmedipte Hagnesi um sul fate, filtered, and
the sol vent Rk evaporated. The residue was puri fied
by col um chggrat ography over silica gel (eluent:
cycl ohexane/ Bt OAc : 90/10 ; 15-40 gm). The pure
e collected and the sol vent was
evaf ed.|Yield: 8.2 g of internediate 22 (35 %.
aft of internediate 16 icl 15 Jones'
reagent (0. 02C nol ), prepared by dissolving 40 g of
Cr03 in 80 mM~of water and 20 ml of concentrated
SIuiﬁuafdaCetaﬁdtcdd el E(HOKBder)ms\MiS@i fo@ @htioalofdntermediate 24

l.ut i nt rmadlat O,
34" b1 g LRTHESRIRN G ColBR DR e b CRTENES mb. e
wastust wes Sd‘refdm’vemngwuit ream @@pemmrer hydaslyadideith medvatéreand
r it a
%k%é#éﬁvﬁvﬁﬁ?é@é&a?lgé &‘ganlwﬁffévg %@%éwalteﬁle Hﬁ%dr ove %%&I&, BltEred,
éﬁ@sﬁomﬁmsww axaporatqd; 1 Be gagidug s prENEGPY; tmme?élromatography

Q)Vf@ﬁ@ﬁ@tg%(ﬂ (elue\ﬁlt gdlohep&n%/mos@fc frdnt @0/0®6l0A0G ; 16- 4@%1) Ahe
c. .Prepar.ation o

i ate
R S R L At T 0
hycdrmediaoe 2316/1€10. A12%) avh palegndopedlaksi um car bonat e
(0.154 nol) in acetonitrile (150 m) was stirred under
reflux WO 2008/ 068268 PCT/ EP2007/ 063314 -52

Example A7
a. Preparation of intermediate 26
O
.CH
II\I 3
CH,
Br

A mixture of 1-(3-bromophenyl)-5-chloro-1-pentanone (18.0 g; 0.07 mol),
dimethylamine hydrochloride (22.8 g; 0.28 mol), and potassium carbonate (47.7 g,
0.35 mol) in acetonitrile (25 ml) was stirred under reflux for 48 hours, was then cooled
to room temperature, poured out into water and extracted with EtOAc. The organic
layer was separated, washed with brine, dried over magnesium sulfate, filtered and the
solvent was evaporated. The crude product was taken up in DIPE and the precipitate
was filtered off and dried under vaccum. Yield: 16.8 g of intermediate 26 (90 %).



overni ght. Then the reaction m xture was cooled to
roomtenperature, poured out into water and extracted
wowdos/oeizet hyl et her. The organic | ayer was extrBCL/EP2007/063314
with HCL 1 N, the resulting_agueous |ayer was
basified with NaOH 3 N and extracted with
di et hyl ether, washed with brine, dried over MySH,
filtered, and the solvent was 5 evaporated. Yield :
4. P Rewirationt Aineahalige 27 (53 % . Exanple A4
Pr epar aH,on _afH,i nternmediate 20 IH3 O HICG-NNI \ O
A m xture of 4-acetyl-1-benzoyl pi peridine (0.0086 nol;
[ 33037-82-0]N, fornaldehyde (0.0133 nol),
di met hyl am ne| hydrochl oride (0.026 nol) and
ddncer NC1(1 drop) 10 in EtOH (30 m) was
sti and refll uxed for 72 hours. The sol vent was
e Yesi due was taken up in
()—I 3 N. The organic | ayer was separat ed,
A), filtered, and the sol vent was

N aRReaheck ﬂaﬂéketma@mpﬂl@wﬂele @ HudMaSt-cHobhégtbddnic acid (2.49

ERBCLB7ORBACE VB 3 S07 Ao, Do egate (72 me

for Bohimo hsander dic pudd Hee g ipadsphint - 2 Ty -dolketherybiplasiyl (275 mg; 0.67

%Ytﬂglﬁ 'f\{e%dfélxa‘%ﬂ%'f gh@cﬂ&fs tglagneg\évrg% clic%%i%ﬁ rﬁg @er(féinutes
5 mtermnedlamlﬁ (—3&) B, @r@mnmlma-aﬁied ﬁn&thfrrelx@fre chiag stirrechr 3 hours
‘A't @O@C A h%QEétttl'oﬁ RyaRf ubtﬁth@& M' Wt& aha cﬂlgteg%@xﬂ-dleﬁlb)oﬂléﬁhane

was ade to a sol ution t hi um

s)é%ﬂnefplw%mw%hwyﬁ%b@ﬂ ity Wateng) h%l @fle 20‘1€/r pggnesium
hlﬁhlitépﬁil@d’ﬂ@d ardlcddcEIa®e3. maé ):ruldB piddac{ Wds pdrificdtby-chedmatography

R e e T 98%@“&%% PhYidk 73pe (68 %)

10 nifjntemsedidte2]. The m xture WO 2008/ 068268
PCT/ EP2007/ 063314 -53 was stirred at -70C for 3
hours V\ater was added and the m xture was extracted
{- 2K pHeragdidHe 8 | ayer was separat ed, washed
Wi t h I‘bf’:rﬁeCHﬂrl ed over MySO4,

(J

Intermediate 28 was prepared according to the same procedure as described for

intermediate 27 (in A7.b-1), starting from intermediate 26 and phenylboronic acid
instead of 4-chlorophenylboronic acid. Yield: 61 %.
15
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filtered and the sol vent was evaporated. The residue
was purified by colum chromatography over silica ge
W@ edogmes268 CH2C12/ CH30H 50/ 1; 15-40 gnm). The puper/BP2007/063314
fractions were collected and_the sol vent was
evapor ated. Yield: Internedlate 18 (a mxture of dia
A and dia B) (30%. a-2. Preparation of internediate
19 Br OHI H3 NCH3 N OCH3 (mxture of dia A and
-3 Mparaticargtesticah®lidkQ 29as prepared according to the
same protoagl. asH;nternedi ate 18 (described in
A5.a-1). 10 anpl e A6 a. Preparation of internediate
24 O Br OH NOCH3 nBuLi 1.6 Min hexane (7.8 m,
0.0124 nol ) was |added slowly at -20C under N2 flow to

ePu 2, 2,6, 6- tetramet hyl pi peridine (2.1 m
0.0124 (32 mM). The mxture was stlrred
at -20 ﬁ\ Hhes, and then cooled at -70 C. A
sol ution of .-bronD 2- et hoxyqui nol i ne (CAS
99455- 05- 7) * g, 0.0104 rmol) in THE (24 M) was

EIﬂQ@?leﬂiaQMV Wag-bfé Hﬂeﬁtab!é&dl\ﬁ@f’eo el sﬁigﬁ PrédednréQs @(eggc@ﬂbe@ or
ut e ur ancar box e g,
ohistinsdings 37 i ArvieTy ety o dhGRmeRal SR he

ri-xtthoeyphasybdionicedidmetead giv-chlbraphomyibanperaaiduivegld: 85 %.
hydrolyzed with ice water, and extracted with EtCAc.
The organlc Iayer was separated dri ed over MgSO4,

by ianidrmdseate d0vent was evapor ated. The
reS|due ﬂde\ sfied by col um chromat ography WO
2008/ 068268 [PCT/ EP2007/ 063314 -54 over silica gel
(el uent: cychghexane/ Et OAc: 50/50; 15-40 m. The
qf ired fractilons were collected and the sol vent was
evapgrated. Yiehd: 1.46 g of internediate 24 (yield:

Intermediate 30 was prepared according to the same procedure as described for
intermediate 27 (in A7.b-1), starting from intermediate 26 and
4-methylphenylboronic acid instead of 4-chlorophenylboronic acid. Yield: 79 %.

Example A8
a-1. Preparation of intermediate 31

_CH
II\I 3
CH,
7

(E)

In a round-bottom flask were introduced palladium acetate (71.8 mg;0.32 mmol); tri-o-
tolylphosphine (289 mg ; 0.95 mmol) and 30 ml of DMF. After 2 minutes, 3.0 g (10.6
mmol) of intermediate 26, 1.3 g (12.7 mmol) of styrene and 2.2 ml (15.9 mmol) of

tricthylamine were added to the stirred solution. Then, the reaction mixture was heated
at 100 °C overnight. The mixture was poured into ice-water and diluted with ethyl

acetate. The aqueous layer was then washed three times with ethyl acetate and the
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39 % as a white solid. b. Preparation of internediate
25 O Br NO CH3 5 Trifluoroacetic acid (2.3 nl;

wWO288868168 ) was added to a solution of intermeRPCBHER208%4063314

(0.5 g; 0.0015 nol) and triisgpropylsilane (6.1 m;
0.003 nmol) in CH2C12 (15 m). The mxture was stirred
overni ght at roomtenperature, hydrolyzed with ice
water, and extracted with Et OAc. The organic | ayer

wathefedrgati € factibnb 8@roOwashelVeS My atti dridebriad, dricinglet ARgnesium

sol.ve was evapor at ed. .The residue was Lfied b
Bl R e SBP GG S0 S B G Peh piroRlatography
opchloh exhi 81,1, 08H : @ HOWH 400 /fonh 67/0/01D® 90/1B1 10mgld: TRz g of

' . izQNS: Il ected and the sol vent was
gﬁ%g@@ﬁ?@%spggg%’gﬁg%Faﬁgternediate 25 (yield: 61 %
as a pale yellow solid. Exanple A7 a. Preparation of
a0t PR RN 2erntddht&BB CH3  Br 15 A mixture of
1-(3-bro®Dpheny|)-5cgE|oro-l-pentanone (18.0 g; 0.07

dj| ret hyl am ne hydrochl oride (22.8 g; 0.28 nol),

rumcarbonats; (47.7 g, 0.35 nol) in
trile (25 m) was stirred under reflux for 48
hour¥, was then cooled to roomtenperature, poured
/;nto wat er and extracted with Et QAc. The organic
| ayfjer was separated, washed with brine, dried over
=;Hesiun1sulfate, filtered and the 20 sol vent was

g br at ed. The crude product was taken up in DI PE and
thg precipitate was filtered off and dried under

accum..Yield: 16.8 of internediate 26 .(90 %9. |
BEGUIl s bar PRt P oo TRGuRbbrdSaispas dhirib for
dhtermedianedll ate AR%A-H3GartiNg fian3 intEGitmédifte 3dn(sec A9.c).
t hree-neck flask under N2 fl ow were introduced
4-ch|orogheny|boronic acid (2.49

Example A
a. Preparation of intermediate 32
OH
Cl
Br

In a three-neck flask under N, flow were introduced magnesium (4.8 g, 0.202 mol) in
15 ml of THF and a catalytic amount of I,. A few drops of 1-bromo-5-chloropentane
were added to initiate the reaction. After the solution had lost its color, more 1-bromo-
5-chloropentane (26.6 ml, 0.2 mol) in 75 ml of THF were added dropwise keeping the
temperature at about 10 °C. The mixture was stirred for 1 hour at this temperature.
Then the solution of 3-bromobenzaldehyde (15.8 ml, 1.35 mol) in 75 ml of THF was
added dropwise at 10 °C and the mixture was stirred half a day at room temperature.
The reaction was quenched with aqueous ammonium chloride (10 % solution), diluted
with ethyl acetate and filtered on Celite. The organic layer was then washed with water
and brine, dried over magnesium sulfate, filtered and concentrated. The crude product
was purified by chromatography on silica gel (cyclohexane/EtOAc 80/20). Yield: 15 g
of intermediate 32 (38 %).
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g; 15.9 mml), potassi um phosphate (4.5 g; 21.2 mol),
pal | adi um acetate (72 ng; 0.32 mmol) and

wQ2asoyebohexyl phosphi no-2' |, 6' - di net hoxybi phenpdT/€R%867/063314

mg; 0.67 wmmol). Then, 21.2 nigof anhydrous tol uene
was added via a syringe. After 2 mnutes, 5
internmediate 26 (3.0 g; 10.6 mmol) was added and the
m xture was stirred for 3 hours at 100 C. The

e Bedph@fiones inrardhediM th water and diluted with
dlchlooonethane The organic | ayer was then washed
bridpe, dried over magnesi um sul phate,
gr ed”and”contentrated. The crude product was

i ed by chromat ography on silica ge

CH2C12/ CH3OH/ NHAOH from 97/3/0.3 to 90/10/1). Yield:
.B7 g (68 %9 10 of internediate 27. b-2. Preparation

B ol B rﬁfﬁ%‘n@h%k%ﬁtergﬁt@h%k % (p? 149t ?ﬁﬁlﬁq aler @ﬁlP@@g mg

ared accor ocedure as desc

E%é mopg érm%bm&wc Mwere Atrred. ilp en.gtherqyeays salgian of sodium
h@dd’@@(ikoafhﬁ 12@ a6l Dﬁﬁﬁm} i&ﬂf@ﬁhﬁn Bindde (mﬁ % 1 &fmol) were

?6%%41 @é@‘g@é%&‘ﬂ%‘%ﬁé S snoogyy Shrdd b3 Myt ggpm
o¢mparatarardte ataeti@OwhiB@lutdl GHB wat8GhODCM. The organic layer was then
Ivghtsﬁémgh @(I)cﬁu gsuﬂ@t% @Iﬁf%%%‘é? gla%?e%ﬂfng glﬂgatté %é{?pe?l a%%%ncentrated

océdure as
/Sﬁlelldmg)14 &t apt lnmgfmﬂtbfmeﬂﬁt(é@(h%m ate 26 and
4- et hoxyphenyl boroni ¢ acid instead of
4- chlorophenylboronlc acid. Yield: 85 % b-4.
pagtional permediglenddyi ate 30 HBC. N'CH3 H3C O 5
?dlate 30 w&shprepared according to the sane
cesc™Nbed for internediate 27 (in
startlng frominternediate 26 and
hyl phenyl boroni c acid instead of
ahl or ophenyl boronic acid. Yield: 79 % Exanple A8
a- P* Preparation of intermediate 31
A mixture of intermediate 33 (14.83 g; 51.2 mmol), dimethylamine hydrochloride

(16.7 g, 0.21 mol) and potassium carbonate (36.2 g, 0.26mol) in acetonitrile (150 ml)
was stirred under reflux for 48 hours and was then cooled to room temperature. The
mixture was poured out into water and extracted with EtOAc. The organic layer was
separated, washed with brine, dried over magnesium sulfate, filtered and the solvent
was evaporated. The crude product was taken up in DIPE and the precipitate was
filtered off and dried under vaccum. Yield: 16.8 g of intermediate 34 (97 %).

d. Preparation of intermediate 35

0 CH

N

Intermediate 35 was prepared according to the same procedure as described for

intermediate 27 (A7.b-1), starting from intermediate 34 and phenylboronic acid.
Yield: 11 %.
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ONCH3 CH3 r(E) 10 In a round-bottom fl ask were
i ntroduced pal |l adi um acetate (71.8 ng; 0. 32 mmol ) ;

W0 20080682601 y| phosphine (289 ng ; 0.95 nmol ) aneicCB8PI7/063314

of DMF. After 2 minutes, 3.0_g(10.6 mol) of

intermediate 26, 1.3 g (12 7 mml) of styrene and 2.2

m (15.9 mmol) of triethylam ne were added to the

stirred solution. Then, the reaction m xture was

e @t gtdratidh ol @R dongoandy ght . The nixture was poured
to c§ water and diluted with ethyl 15 acetate. The

henvvashed three tines with ethyl

er magnesium sulfate, filtered and

he crude product was purified by

on sili ca‘f%el (CH2C12/ CH3OH NHAOH from
1) ie 2.75 g of internediate

. éh3 Preparati on of

I nt g |a/te 36 O H3 NCH3 / Internediate 36 was
preparedMccérding to the same procedure as descri bed
for internedigatel3l (see A8.a-1), starting from
internedi ate 34 b A9.c). Exanple A9 a. Preparation
of internediate OHCA Br 10 In a three-neck flask
under N2 flow were introduced magnesium (4.8 g, 0.202
nol) in Xompduno®f (dEHE and a catal ytic amount of 12. A
few dr ops Cofupdund¢ @R} 5- chl or opent ane were added to

'auﬂ ?%q\/ltlg ﬁipga%@gﬁ 5 % ﬁ&&opgﬁatssa%h&{ %lg&}ghﬁdib%gndetr %Iz flow

oro ane

ﬁ@a)SOhuhorrgf dﬂsomopYHmlWe@eWamb S0P oprld BeTIHB&P] md). The mixture

tv@m&ﬁfr@& W QO@C fé‘xbﬁlvﬁmih‘?escandTﬂB@n H&di&d’&t‘ima€ %éo[dtr%ﬁ dror
hour _at he sol gtl on

SHWFW%% Q %I%ﬁy(ggos(@_ﬂn@) H THE (%%H}l()o‘fvﬁs gdded sloply. a}he mixture
s sviasd at —70°C for 90 minutes. A solution of intermediate 9 (1.625 g,

0.0069 mol) in THF (17 ml) was added slowly. The mixture was stirred at —70°C for
3 hours, hydrolyzed at —30°C with ice water, and extracted with EtOAc. The organic

layer was separated, dried over MgSQy, filtered, and the solvent was evaporated. The
residue was first purified by column chromatography over silica gel (15-40um, 90g,
CH,Cl,/CH;0OH/NH4OH: 95%/5%/0.5%) and then the purification was carried out with
SFC, on a 2-cthylpyridine column (6um; 20x150 mm). The Mobile phase was CO; /
methanol (+0.5% V/V Isopropylamine) 93/7 V/V. Two fractions were collected and the
solvent was evaporated. Fractions were crystallized separately from diisopropyether,
yielding 0.21 g of compound 3 (diastereoisomer A; yield: 6.2 %; white foam) and 0.23
g of compound 4 (diastercoisomer B; yield:6.8 %; mp: 118°C; white solid).
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added dropwi se at 10 C and the m xture was stirred
hal f a day at roomtenperature. The reaction was

W@ esobs2ds W t h aqueous anmoni um chl oride (10 %CT/EP2007/063314

solution), diluted wth ethyfyacetate and filtered on
Celite. The organic |ayer was then washed with water
and brine, dried over magnesium sulfate, filtered and
concentrated. The crude product 20 was purified by
adhaomtd BYr aphy on silica gel (cycl ohexane/ Et OAc
@é{%@éﬁon\ﬂf%bﬂl&' odiRls@1 «@fi 2bnt ermedi ate 32 (38 %9. WO
2008/ 068268 P EP2007/ 063314 -58- b. Preparation of
intermediatel33 OC Br In a round-bottom fl ask
i nternedi ate 32 (15.0 g; 51.4 mmol) and TEMPO (80 ngy
;0.51 mmol ) were stirred. Then, the
Ecwgberlodate (30 mM; 13.2 g ;
e (0.52 g; 5.1 nnDI) wer e
‘ ction m xture which was vigorously
stirred @4 hgurs at room5 tenperature. The
reaction maséﬁ;lnied with water and DCM The organic

| ayer was then ghed with sodium sul fate, dried over
magnesi um sul fakg, “filtered and concentrated.

Yielding 14.83 g of internediate 33 (100 % . c.

Pr epar at i Onm@fndi2htdgraredi ate 34 O H3 N CH3 Br A

m xt ure offommetdAEiBt e 33 (14.83 g; 51.2 mmol),

Jemed AT e 26 06 il Sty o) v
(ﬂP%tOm sol utww%tlﬁan%w iRts 30 ngﬁu%@%ﬁg maD iy GHE (GhanD). The
waistirheas shedded L0°CT QRIMOtRIAPRE,aind tiken cHdkd ai1-X0°0. & WA ion of

SR RaRHL g LTSS seFOEL 0 BT RRTE b g
oxes Istirmad) ntesﬂwﬁfsw(f mirsitesf Alsbbrtiod ofimtethediate €l g,was

QVHB3E At Lin, TH e(f9’ Mﬂ‘?%a‘%faﬁﬁ&? oe\\g@;ﬂwé‘ %utb[\wé%)tﬂeggt anghC for 3

the preci

\ha@@uhydrqlmcbat —38°@ wathgee watcerand gktaacted3with §¥04g. Thegprganic
¥ P@Ja@%ép@fht&f dtiBd 8{7&%9&9(1)? fidterdd, Qzl‘thhe NoIGER was evaporated. The

lﬁir:]sg 1T§TSPLH'§'1§ WEI‘P a{:he}gmgt%%?arp y ogertscl)hctahgel %rornasﬂ (Sum,
19x150 mm; CH,Cl/CH;OH/NH,OH 96/4/0.4 V/V/V) and then over a Sunfire' ™ C18
column from Waters (5 um19 x 150 mm) with a flow rate of 20 ml/min. Two mobile
phases (mobile phase A: 100 % Methanol; mobile phase B: 100 % 63mM ammonium
hydrogen carbonate pH=8(in ultra pure water) were employed to run a gradient
condition from 87 % A, 13 % B to 100 % A in 14 minutes, and reequilibrated with
initial conditions for 6 minutes. Two fractions were collected and the solvent was
evaporated. The two fractions were crystallized separately from diisopropylether,
yielding 0.045 g of compound 21 (diastereoisomer A; yield: 1.3 %; white foam) and
0.23 g of compound 22 (diastercoisomer B; yield: 1.3 %; mp: 158°C; white solid).
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internmedi ate 27 (A7.b-1), starting frominternedi ate
34 and phenyl boronic acid. Yield: 11 % 20 WD

wQ0o@8/0e8268 PCT/ EP2007/ 063314 -59- B. PreparetT/@P2001/063314

the conpounds Exanple B 1 Preparation of conpounds 3
and 4 C1 OHCH3 Br NIl CH3 N OOCH3 / Conpound 3
(dia A) Conmpound 4 (dia B) nBuLi 1.6 Min hexane (4.3
m, 0.0069 nol) was added slowly at -20C under N2 fl ow
tBxamp&oBYt i on of diisopropylanmine (0.97 m, 0.0069

MRéparitidn Ufofnpdudds )27 ahhegm xture 5 was sti rred at -20C
aS, and then cooled at -70 C. A sol ution

g 0. 00575 mol) in THE (20
m) was added . W xttre was stirred at -70C
for 90 m nut ¢s. OIAsqutl f internediate 9 (1.625 g,
o [ was added slowy. The
m X red at -70C for 3 hours, hydrol yzed

at -3C \Nthol ce Wwater, and extracted with Et OAc. The

organic 10 Clésyer separat ed, dried over MySO4,

filtered, and the ~@- was evaporated. The residue
C

was fi rst puri fied ol umm chr omat ography over
silica (15- 40m 90g, CH2C12/ CH3OH NHAOH:
95% 5%0 %@gzpoéﬂg é%%] the purification was carried out

with SFC, on yl pyridi ne colum (6m 20x150
m@Ll TioeM Ny bmtaae ;ﬁhésrd 0A88300R D)/ wasradtlbrhsloly a0-28% Wihdér N, flow

'tég@&ﬂﬂé{ﬂ Qf'l'ﬁﬁk%éro%?faﬁﬁﬁ/é (;f 2 . 60’83%61? ﬂ?THFr(?S ﬁﬁ’jr RE bhfibure

vapora e actl ons

Ty StEpd ptzed° S dpatbimenuess pshihen Padlest Hpy 8t het solution of 6-brormo-
YL@kbRe3Qp ﬂellyﬁn@th 5 QRRUAL idehtHdasd &5 lﬁl@.rBE('EXAA3) of

%é@%& Gl 0B T i 1%!91%% AR Haw The

Smlxtucdé waW\Dir2i08 /- 0682 ot IP@TihEeR Q0 $6106&Bdinterbibditx 28192.6 g,
%200%% %90615 ﬁﬂ*ﬁﬁ (% m?)oxgysoalﬂiﬂgc? sl%avlfl rﬂle %f%xture was stirred at —=70°C for 3
hours, hydrolyzed at —30°C with ice water, and extracted with EtOAc. The organic
layer was separated, dried over MgSQy, filtered, and the solvent was evaporated. The
residue was twice purified by column chromatography over silica gel (15-40um, 300g,
CH,Cl,/CH;OH/NH4OH 93/7/0.1 v/v/v). Two fractions were collected and the solvent
was evaporated. Fractions were crystallized separately from DIPE, yielding 0.38 g of
compound 27 (diastercoisomer A; yield: 8.6 %; white foam) and 0.21 g of compound
28 (diastereoisomer B; yield: 4.8 %; mp: 122°C; white solid).

Example B4
a) Preparation of compounds 25 and 26

o O
N

Compound 25 (dia A)
Compound 26 (dia B)
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20

25

Cl "N~CH3 OHIr Br NJ NOOCGCH3 / Conpound 21 (dia
A) Conpound 22 (dia B) nBuLi 1.6 Min hexane (4.1 m,

WO 20806826801 ) was added slowy at -20C under NeCT/EPDWM7/063314

to a solution of diisopropylagne (0.92 m, 0.00658

mol) in THE (11 m ). The m xture was stirred at -20C
for 20 mnutes, and then cooled at -70C. A solution of
5 internediate 3 (1.98 g, 0.00547 nol) in THE (20 m)

wssLadded i6 heyviny (4 IDenlN0.8O T Bol)Was adlidd dropwisk at 2O @k

20 Bba gt fEioprark et MRafla poNGL TEEAEhfuulgty 2 sl The mixuure
maststirred wa208€Cifor 2dmatutes7 hién Loosle@to HEGESA shintiooloy heufomo-2-
‘?ﬁetﬁ mﬂeﬁyl'nfe mg)ﬁ?éﬁﬁo ik gg%écﬁﬁtfgechgbﬁﬁh ﬁg]%%“ﬁﬁ)-g?e

anlc arat e rre

80-201 143AH(0 K03 50ty et 2 ayss pedad Tho ety was stirred a
f—%“’@' B8 903 finldcE SA sPUfibd bERt&PM&ERAdM (6 00PIRLOIR FRIY(20 ml) was

i She e pairSe ) 80 %f%]hwrs HaP Phisd gyon ige at -30°C

Sud]fekﬂraﬂd\d \(aﬂs Et@At.UMe drgaiie m&élewsS s(e@amﬂeﬂ &rl&ﬁ@dgﬁm) filtered

f
thi ool 26 F Ryl Tk (el bR RBL e BB n o
@Bmmaawgr@phmer ik ogldrluctr HBGLA THRHNHROL 15/4/0utod3/7/0.1:
Vi@téﬁ)r _)W?fu%e %Pﬁ&bé%ré Qoﬁééfbd@angrtﬁedéo%t Q;v%s e glrJtéd;P Nrield: 0.5 g

rom8 % A m nut es,

(0& SGefiqn b%%@owr%qﬁlonuzﬂnldu 0a$7 g @ﬁ@mtw@rﬁs Fragfio | gndh fireetdon 3
W@e tfya@tlizef sSroWEDEPE afhle §8d @l tatflad fil€ers@bMRRY d¥BE Yield: 0.33 g of

Shithoy é%(?%%% 3@&9%2?%@%%%%4%%@#&&% g of

conpound 21 (diastereoisoner A yield: 1.3 % white

f‘tﬂ)@fﬁpaﬁiﬁdno@c&ﬁp@rﬁﬁl@ﬁdﬂound 22 (di astereoi soner B;

yield: 1.3 : 158C;, white solid). 20 WO

2008/ 068268 / EP2007/ 063314 -61- Exanple B3

Preparati on compounds &Z and 28 ~"N~CH3 OHIr J Br
OH

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

Compounds 1 and 2 were prepared according to the procedure for compounds 25 and
26 as described in B4.a, but using intermediate 9 (instead of intermediate 13) and
using a different work-up procedure. The separated organic layer was washed with
saturated aqueous NaCl, dried (MgSQ,), filtered and the solvent was evaporated. The
residue was purified by column chromatography over silica gel (eluent:
CH,Cl,/CH;OH/NH4OH 95/5/0.1; 15-40um), then over kromasil (eluent:
CH,Cl,/CH;OH/NH4OH 96/4/0.4; 5um). Three fractions were collected and the solvent
was evaporated. The first desired fraction was crystallized from DIPE. The precipitate
was filtered off and dried. Yield: Compound 1 (8.5 %; dia A; mp: 148°C). The second
desired fraction was crystallized from DIPE. The precipitate was filtered off and dried.
Yield: Compound 2 (1.9 %; dia B; mp: 151°C).
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N O O CH3 Conpound 27 (dia A) Conpound 28 (dia B)
nBuLi 1.6 Min hexane (5.3 nl, 0.0085 nol) was added

wa@ebasloys2eg - 20C under N2 fl ow to a sol uti on OPCT/EP2007/063314

dii sopropylamne (1.2 m, 35 mol) in THE (15 ml).
The m xture was stirred at OCfor 20 m nutes, and
then cooled at -70C. A sol ut| on of 6-bronmp 5

2- rret hoxy 3- (phenyl nmet hyl ) - qui nol i ne(i nt er medi at e

b REspargon of egmpousys &9 andpg® 004/ 011436) (2. 32 g,

0. 00708 rml THE (23 M) was added slowy. The

m xture wad rred at -7OCfgﬁ 90 m nutes. A solution

of N0. 0085 mol) in THE (26 m)
s tuevvas stirred at -70C for
3 -30va|th|ce wat er, and

ext The organic 10 | ayer was

separat ed, d ed over MySO4, filtered, and the sol vent
was evaporate - residue was tw ce purified by

col umm chromato mhy over silica gel (15-40m 300g,
CH2C12/ CH3OH/ NH4OH 93/ 7/0.1 v/v/iv). Two fractions were
col | ect ed cgpgutdne@qlyvent was evaporated. Fractions
wer e crystahjoumiedd@apar ately from DI PE, yielding 0.38

Sboo BRI 28 SR SRRl gt @ Botunas o
(add 26 tae desoribedrer BBa, byit ebidg imted@neédiated (112@; of witictneediate 13) and
%g ng%'_ﬁilffgéﬁﬁakl& @%ﬁé@?@ @E @%ﬂa?% (g{% g%glm?%;] %%o%ésl?éaqﬁnh
Baturaieagmpow0ado8ri b @4e¥0H eépctmﬂrvhees@mt Wase@zvapﬁsa@
IefdM WA fierRa®y (AhBth éﬂr@m@to?%éﬁ% ]@é&r?s:lmsgeg@qilﬁg% e
SRR Sy R "B RO e,
\_AH%(B;I/CH@@H/I??MOH 26/4%14 t@91/10my t5asn). 1)1("{7?6 racedsedert @ollected and
_tlzep?%é%é%t vnvgl% \g/a};))%&éeu({nlﬁra%{{o%rﬁo c?rs %&EEP &Y %rng%IPE Thg pgecipitate
oFa Tl T o) WDBOA O KLahD pYuRD 19 065 Yesshi AdF riEn 2 was
(cé%fgl-ﬂzeﬁqﬁorﬁ‘@iﬁﬁ Tﬁrerﬁea}é?ﬁté' Was Water atolff a{n%lchrﬁﬁ Ylefcp%(fn(ﬁound

m nut es sou I nt errrE|ate 13

i (FE0( 98 Brimp: 4d°C

d) Preparation of compounds 23 and 24

‘ (\N/CH3
o
(¢}

Ny

CH,

CH,

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

Compounds 23 and 24 were prepared according to the procedure for compounds 25
and 26 as described in B4.a, but using intermediate 10 (instead of intermediate 13)
and using a different work-up procedure. After removal of the solvent of the separated
organic layer, the residue was purified by column chromatography over silica gel
(eluent: CH,Cl,/CH3OH/NH4OH 95/5/0.1). The pure fractions were collected and the

solvent was evaporated. The residue was purified by column chromatography over
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added. The m xture was stirred at -70C for 2 hours,
then poured out on ice at -30C and extracted wth

wEb@806828he or gani c | ayer was separated, driedp¢iVBED4)/063314

filtered and the solvent wasggvapor at ed The residue
was purified tw ce by colum 10 chr omat ogr aphy over
silica gel (eluent: CH2C12/ CH3OH NHAOH 95/5/0.1 to
93/7/0.1; 15-40m). Three fractions were collected and

temasil (&lmnt \/@Isz(ﬂyeplgoalmmom 9%V 410.405omy Tvas fridtdat vere

1,.0.4 f ct 2 f
U o st o ot riticfls eBien i o P1PE
”IIHne poecgmiapi wat lteved offiand dried Yokkd: Qlothpuind 23 (Yiltoddia A) and

f ( 9 dia A) and 0.25 g of
ﬁ%ggﬂgzég?gp &ié;%)gég' Eggscﬁ b) Preparation of
corrpounds 1 and 2 OHCH3 Br NCH3 NOOCGCH
inds Ganthéund 2 (dia B) Conpounds 1 and
accordlng to the procedure for
d 26 as described in B4.a, but using
(| nstead aqfy,internediate 13) and using
p proc ure. The separ ated organic
; satwmt ed aqueous Nad, dried
(M Ateraed and the sol vent was evaporat ed. The
20 resi dl}‘é vv#é puplfl ed by col umm chromat ography over
silica gel (e&llye CH2C12/ CH3OH NH4OH 95/ 5/ 0.
15-40m), then o romasi | (el uent:
CH2C12/ CH3OH NHAS] 96/ 4/ 0. 4; 5m . Three fractions were
coll ected and the|sol vent was evaporated. The first
desired fraction ®Hs crystallized from Dl PE. The
preci pitat eompasi o lhhgred off and dried. Yield:
Compound 10618poﬁnc%(didi3a A, nmp: 148C). The second 25
b PR bR 0 g R RS for compouncs
C3rmpd GAINR ubibg InGymddimt] 4 psteaticdf Qhteriddiz©08). 068268

%{kwlégg&?,%ﬁ lﬁe;rgséﬁriue%aspﬁﬁpﬁfrﬁfe'd%@r Blurf? %Bﬂﬁ%%rép%y over
silica gel (eluent: CH,Cl,/CH3;OH/NH4OH 95/5/0.1; 15-40um), and then over a
Kromasil column (eluent: CH,Cl,/CH3;OH/NH4OH 96/4/0.4; 5um). Two fractions
were collected and the solvent was evaporated. Fraction 1 was crystallized from DIPE.
The precipitate was filtered off and dried. Yield: Compound 5 (5.8 %; mp: 146°C; dia
A). Fraction 2 was crystallized from DIPE. The precipitate was filtered off and dried,
yielding compound 6 (1.1 %; mp: 130 °C; dia B).

A0 QO

2 were pr ep
conmpounds  2f
i nternedi at €



\'I'i NOO CH3/ Conpound 19 (dia A) Conmpound 20
(dia B) Conpounds 19 and 20 were prepared according to
wo b@spsseeedur e for conpounds 25 and 26 as deseeT/BERDO7/063314
B4.a, but using internediate _g_(instead of
internmediate 13) and wusing a different work-up
procedure. The separated organic |ayer was washed with
saturated aqueous NaCl, dried (MgSO4), filtered and
tthemptd B&nt was evaporated. The 5 residue was purified
by PEBhMIBN 6N u‘ﬁ%@DEJNdPS/er silica gel (eluent:
= 0.1; 15-40m), then over
: CH2C12/ CH3OH/ NH4OH 96/ 4/0.4 to
91/9/0. 9; Two fractions were collected and the
sol vent §.evaporated.. Fraction 1 was crystallized
' e precipitate was filtered off and
dried. YielgZ Conpound 19 (7.3 % dia A). Fraction 2
was 10 cry$tabhi zed f§m DI PE. The precipitate was
f] e 0 b driedN.Yj.el d: Conmpound 20 (5.9 %
i d) Prepa?atl on of conpounds 23 and
NJ V1 i NOO CH3 CH3 Conpound 23
4 (dia B) Conpounds 23 and 24 were
prepared accorga /0 the procedure for conpounds 25
and 26 as described in B4.a, but using internediate 10
(instead of internmediate 13) 15 and using a different
wor k- upcprReRdY & a/Af ter removal of the solvent of the
separ at @g{npogr[dggmlaqg)lhayer t he reS| due vvas pur| f| ed by
coI um chr omat ogr aphy. over  si |
WH%@HO@ diesh and B) (Gr@ﬂel 03 e Wﬁ%léwqiﬁ%i Wer e

@thtﬁ@iﬁﬂm@@ @1 5hel) aﬁcDCHe@H (MVESmBVERW Rt (2D MEORItib8 $h Ader),

Igé%gd f‘%ﬁbg’@??‘g d%@h%C?V(B OO}%% mol) were added to

thls solutlon. The reaction mixture was stlrred in a microwave oven at 90°C for 2 x 9

(dla A)Hé’io

minutes (P =300 W). Then the mixture was cooled to room temperature and poured out
into H,O. CH,Cl, was added and the mixture was filtered over a short pad of Celite.
The filtrate was decanted and the organic layer was dried (MgSQ,), filtered and the
solvent was evaporated. Column purification: The residue was purified by flash
chromatography (eluent: CH,Cl,/CH3OH 50/1). Two fractions were collected and the
solvent was evaporated. Yielding: 0.070 g of compound 14 (dia A, 12 %) and 0.135 g
of compound 15 (dia B, 22 %).
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Kromasi| (eluent: CH2C12/ CH3OH NH4ACH 96/4/0.4; 5m.
Two fractions were collected and the sol vent was
weyaposaated. Both residues were crystallized frONERIPEI63314
The precipitate was filtered _gff and dried. Yield:
Compound 23 (3.1 % dia A) and conpound 24 (2.1 %
dia B) (np: 168C). 5 e) Preparation of conpounds 5 and
6 O—ICHS Br NNCH3 N OOCH3 CH3 Conpound 5 (dia
Propagggen afcanpoungs B3 achhhounds 5 and 6 were prepared
accordi ngO Q the same procedure as for conpounds 23
D sing internmediate 14 (instead of
internmedi ale 10). Wbrki ng-up procedure: The residue
[ i fied by columm chromat ography over
b| uent: CH2C12/ CH3OH NHACH 95/ 5/ 0. 1,
t hen OV% a 10 Kromasil colum (el uent:
40H 9 E/O 4; 5m. Two fractions were
e ntgHyvas evaporated. Fraction 1
d fromDIPE. The precipitate was
A\ dried. Yield: Conmpound 5 (5.8 % np:
146C, diHaC A) Lion 2 was crystallized from Dl PE.
The precipitate filtered off and dried, vyielding
compound 6 (1.1 % np: 130 C, dia B). 15 WO

2008/ 068268 PC'Ii/ 02007/ 063314 -65- Exanple B5 a.
Pr epar atEP‘B?POBT‘Iﬁl unds 14 and 15 S/ H3j OH/ I \
N, cH3 N'8°C

Compounds 12 and 13 were prepared according to the procedure for compounds 14
and 15 as described in B5.a, starting from intermediate 18 and furan-3-boronic acid.
Column purification: The residue was first purified by flash chromatography (eluent:
CH,Cl,/CH;O0H 50/1), but the compounds 12 and 13 were not separated from each
other. Therefore, this mixture of diastereoisomers was further purified with an
additional work-up: The residue was purified by column chromatography over
Kromasil (eluent: CH,Cl,/CH3;0H/NH4OH from 96/4/0.4 to 91/9/0.9; 10um). Two
fractions were collected and the solvent was evaporated. Fraction 1 was crystallized
from DIPE. The precipitate was filtered off and dried. Yield: Compound 13 (37 mg;
mp: 197°C; dia A). Fraction 2 was crystallized from DIPE. The precipitate was filtered
off and dried compound 12 (29 mg; dia B).
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H3C - Conmpound 14 (dia A) Conpound 15 (dia B)
Internmediate 18 (m xture of dia A and B) (0.00103 nol)

woamsdsssol ved i n  di net hoxyethane (1.5 m ) aneiCTZEBObI/063314

(1.5 mM). Na2C33 (2.0 M solut%pn in water),

t hi ophene- 2-boronic acid (0.00154 nol) and

Pd( PPh3) 2C12 (0.00005 nol) were added to 5 this
solution. The reaction mxture was stirred in a

i Ricpogatia qundpid et Lb x 9 npinutes (P = 300 W.
Then the > xvﬁﬂe was cool ed to room tenperature and
nto H20. CH2Cl2 was added and the m xture
was filtered over a short pad of Celite. The filtrate

filtered
purifi caf

the solvent was evaporated. Col um
The residue was purified by flash 10
.phy(duem(;GQGZIGBO45ml) Two

and the solvent was
SO#Q g of compound 14 (dia A
. of conpound 15 (dia B, 22 %9. WO
2008/05826% P2007/ 063314 -66- b. Preparation of
conpoundisC 12 \ane O\OHH3IC/ I \ NCH3 NO\ /
H3C - - Conpound (dia B) Conpound 13 (dia A
Conpounds 12 and 13 were prepared according to the
procedure for conpounds 14 and 15 as described in
B5. a, s€antoimid1{diomm i nt er medi ate 18 and
f ur an- 3Coeowni 1€ (BcB)d.  Col utm purification: The
Coth dé@gHafgh 3t é?é‘ Eabu%ﬁ a@&or%h?%‘ﬂﬁ%&d@%&%@m}ﬂ ounds 14

el uent compounds

(e
£8d ke pe deisti %cbblal?%@ é&?rﬁ%&fb@dewrsleéﬁ%ﬂs angh bradtiyledt- {Ud.s.5-
tt&ttasndmyqtluz E-dﬁtfxaﬁbl@ffdnel églm a@ol\éﬁ@olﬁﬂlﬁﬂﬂﬂlﬁﬁc&hﬂd frhe eesidue

B dsRinTER bR g ramay ety (Gl ARDLPR . bifhe

Cbidxpdad dSH3 @dd NIBd Gt hotorp&eied/fthnd edob d@idr ITIr&prel @y mixture of

Ii%teréorl?o%cérg E/ﬁ aﬁ?{ onﬁlgjifj\i/\egg&n?? ar??&jc} 1{1&?&1 SRk ﬁBtTﬁlgat%mdue was

evapora %

purified by column chromatography over Kromasil (eluent: CH,Cl,/CH;OH/NH4,OH
from 96/4/0.4 to 91/9/0.9; 10 um). Two fractions were collected and the solvent was
evaporated. Fraction 1 was crystallized from DIPE. The precipitate was filtered off and
dried. Yield: Compound 11 (15 mg; dia A). Fraction 2 was crystallized from DIPE.
The precipitate was filtered off and dried, yielding compound 10 (12 mg ; mp:190°C;
dia B).

d. Preparation of compounds 8 and 9

Compound 8 (dia A)
Compound 9 (dia B)
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fromDI PE. The precipitate was filtered off and dri ed.
Yi el d: Conpound 13 (37 ng; 10 np: 197C, dia A).

woe@shssans 2 was crystallized from DI PE. The preci/ppPioat/es3314

was filtered off and dried cggrpound 12 (29 ny; dia
B). WD 2008/ 068268 PCT/ EP2007/063314 -67- c.
Preparation of conmpounds 10 and 11 ,CH3 NN/ OHH3 C
/I '\ NNCH3 NO \ / H3C - - Conpound 11 (dia A)

@hmpmndis Bn(ddi @exB)pr@ammme@lamJng aindprddedies for porapaurRd 14 and

d56 Rt b BaS FEHE FERTipt PR A4003 4t 00 TEma 458 4-
Pymeinkbérodic (adid4 0 52,25 2, 080t &hmbhyCelumn purification: After removal of the

Jsol?&etgf% Heoxahey \%%]ﬁégﬂlr%- eﬁé%r ik @éfl %h?om%é%?@a(eéuen fl‘OHh

puri cation: rst

EHS A HePHpY! 1 ePuBhN:to @@@iﬂwgéw 1¥e EthttO {(heC/CH;0H

QeNPo m%dEt31~JJlo ardCLACMRDIE 48At+ $EPRENRY. exdtif 8125 R8BBmers were
this m xture.of i ast er eoi

ot her er ef S
RERAT3E] gﬂ%’reaﬁﬁ pifer BRCh AR Sendiieny T@ ROy We[Fp(.!}Feﬁ{ acuum,
r@&h derepat@are) pikd bﬂystethzb& fioal ¢they, glerdimmpivbige silily. Viekd:

0 i| uent. rom 4/0..4 to
PR § B (R TSI PR 2k 9,
sol vent was evapor at ed. Fr action 1 was crystallized
fer BrepBiaBén off trenpanued i7pintidbe was filtered off and 10
g Conpound 11 (15 ngy; dia A). Fraction 2
was crysftalllized from DI PE. The precipitate was

H,

T
N
“CH;,

Compound 7 (dia A)
Compound 7b (dia B)

Compound 7 was prepared according to the procedure for compound 14 as described
in B5.a, starting from intermediate 18 and 3-pyridineboronic acid. Column
purification: After removal of the solvent, the residue was purified by flash
chromatography (eluent: CH,Cl,/MeOH 50/1). The desired fraction was collected and
the solvent was evaporated, yielding 0.045 g of compound 7 (dia A) and 0.030 g of
compound 7b (dia B).

Alternative column procedure: The residue can also be separated into diastercoisomers
by column chromatography over Kromasil (eluent: CH,Cl,/CH3;OH/NH4OH 96/4/0.4
to 91/9/0.9; 10um).
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k Compound 8 ( dia A) Conpound 9 (dia B) WO
2008/ 068268 PCT/ EP2007/ 063314 -68 Conpounds 8 and 9

wowss/ops2epar ed according to the procedure for POVEP2NTE63314

14 and 15 as described in B5@, starting from
internediate 19 (0.7 g, 0.00119 nol) and 4-
pyri di neboronic acid (0.221 g, 0.00 180 nol). Col um
purlflcatlon Adter renmoval of the solvent, the

atigipef gomnounddbphy f1 ash col um chr omat ogr aphy
2/ CH3OH 50/1 + 1% Et3N to
CH2d 2/ CH3CH 4 % Et3N to CH2C 2/ CH3OH 46/ 1 + 1%

D 2NCH3CH 45/ 1 + 1% Et 3N). Bot h

oners were separated fromeach other under
. THe{ products were dried (vacuum
andvcrystallized from ether,
el d: Conpound 8 (58 ng; 8 %
und 9 (169 ng ; 24 % dia B). 10 e.
wwound 7 and 7b ¢l OH H3C [/ | \
N,CH3 N O H3C onmpound 7 (dia A) Conpound 7b (dia
B) Conmpound 7 was prepared according to the procedure
for compound 14 as described in B5.a, starting from
internsﬁmameim8ﬂaﬁd 3- pyridi neboroni c acid. Colum

o %ulgﬁfv\gbg&as @f ? %5%36?(}’ ﬁ%t otfhe i)ﬁ%eﬁlﬂjte\g&?%m#oﬂg 14 as %iescribed
@HB@ﬁzﬁtn@@gl BOn !!)temmba@elﬁ qndch- (ﬂlrla@lmebﬂrongsaceb IGOéimed
MdfidRidnhens %smetwa@@ffst ViARed 8§ %Qsh MHr&heioBehph @&éeng of

é?HZCEalja@?(ﬁHtﬁ%(/ﬁ %thﬁrr%g‘tfg furthi TNedie gagercéwr%ﬁsgéeluent

ltH 2 paHa0HINHIOE 961446 4 €6 QD’Q)SD)IHK)ﬁm) byhecgboifraction was

e R B iabr Ao et BT gitng.arigg el ompound

10086 082681 40T/ ERPRB)07/ 063314

(eluent fro 5

g. Preparation of compounds 43 and 48

Compound 43 (dia A)
Compound 48 (dia B)

Compounds 43 and 48 were prepared according to the procedure for compounds 14
and 15 as described in B5.a, starting from intermediate 18 and 4-pyridineboronic acid.
Column purification: The residue was first purified by flash chromatography (cluent:
CH,Cl,/CH;O0H from 50/1 to 40/1), but the compounds 43 and 48 were not separated
from each other. Therefore, this mixture of diastercoisomers was further purified with
an additional work-up: The residue was purified by column chromatography over silica
gel (eluent: CH,ClL/CH3;OH/NH4OH 96/4/0.4 to 91/9/0.9; 10um). Two fractions were
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-69- f Preparation of compound 16 \ | / OHH3C / I \
N,CH3 N H3C - Conpound 16 (dia B) Conpound 16 was

w@e@paseds according to the procedure for conpoPCDER2D0AG63314

described in B5.a, starting_ f§gomintermediate 19 and

3-qui nol i neboronic acid. Colum purification: The
residue was first purified by flash chromat ography
(eluent: CH2C12/CH3OH 50/1), and then the residue was
feonédiat anaitht §d 1@cht AR IevigoRams.i Yickde Ooaijfound 43 (dia A; 2.2 % yiceld)

SHE SHaPpyaETS M %'é%%ﬁﬁiﬁnf > Ay ?f)gmg ., om) . The

precipitate was filtered off and dried. Yield:
Goimparadon d6cdrifounds 49pnd3AC, dia B). g. Preparation
of conpoungs~43 and 48 N COHH3C / I \ NCH3 N O H3C
- Conpoung (dia A) Conpound 48 (dia B) Conpounds

Col um puyrification: The residue was first purified by
at ogr aphy (eluent: CH2C12/ CH3OH from 50/ 1
t the cqp@ounds 43 and 48 were not
f@Hn1each ther. Therefore, this mxture of
wit,her purified with an
up The reS|due was purified by colum
puer silica 15 gel (eluent:

96/4/0.4 to 91/9/0.9; 10m. Two
fracti ons were \W/2008/ 068268 PCT/ EP2007/ 063314 -70
coll ected and the solvent was evaporated. Yield:

C‘onpoug%m ig ; 2.2 % vyield) and conmpound 48 (dia
B; Vel Qi 210 O).

to 40/ 1);
sgoarated

Compounds 49 and 50 were prepared according to the procedure for compounds 14
and 15 as described in B5.a, starting from intermediate 18 and 3-quinolineboronic acid.
Column purification: The residue was first purified by flash chromatography (eluent:
CH,Cl,/CH;0H 50/1) to remove impurities, but the compounds 49 and 50 were not
separated from each other. Therefore, this mixture of diastereoisomers was further
purified with reversed phase chromatography (XBridge™ C18 column from Waters (5
um; 30 x 150 mm) with a flow rate of 40 ml/min. Two mobile phases (mobile phase A:
100 % acetonitrile; mobile phase B: 100 % 63mM ammonium hydrogen carbonate
pH=10.2 (in ultra pure water) were employed to run a gradient condition from 80 % A,
20 % B to 100 % A in 14 minutes, and reequilibrated with initial conditions for 6
minutes. The desired fractions were collected and the solvent was evaporated. Yield:
Compound 50 (9.6 %, dia A) and compound 49 (12 %, dia B).
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h. Preparation of conmpounds 49 and 50 N OH H31 / I \
N~CH3 N O H3C - Compound 49 (dia B) Conpound 50 (dia

waroogoezerinds 49 and 50 were prepared accordi nBCT/@P100B063314

procedure for conpounds 14 5_and 15 as described in
B5.a, starting frominternedi ate 18 and

3-qui nol i neboronic acid. Columm purification: The
residue was first purified by flash chromatography
(BhbprB7 CH2C12/ CH3CH 50/ 1) to renove inpurities, but
thh&H S RBRAMREmpdh R 29 2l 3pere not  separated from each
ot her. Ther ef@h‘?\ this mxture of diastereoi soners was
further purified with reversed phase chromat ography

(XBri dgeT™Mm { colum fromWaters (5 10 gm 30 x 150
mm with a & g rate of 40 m/mn. Two nobil e phases
(rmbl I e phas Aop 100;% acetonitrile; nobile phase B:
169 in SY4 6 gen carbonate pH= 10.2 (in

ul t at er]) were | oyed to run a gradient

con GO0 A, 20 %B to 100 %A in 14

m nut es, a@@r librated with initial conditions
for 6 ninutes. e desired fractions were collected
and the sol vent was evaporated. Yield: 15 Conpound 50
(9.6 % dioapdipd Anda spnpound 49 (12 % dia B). WO
2008/ 068 2B8rRETIER2B07/ 063314 -71- Exanple B7

ayl %t(%%‘ hQ{aél% %E?g{ld@ S%% £ gg B wiQ gdgegd\ Qb0 hder N,
Tlogy 114 s91HioRah i papromy amine 60 608 bIY3 (wmgl) o) JdHE Sig e
hixtufOFas Betesd N2204d¢ QW 20miRuRS) a%ﬁ'él@é?l dleled at =70°C. A solution of
isrnpizt s COAS o ¥ TFgto mpuesr ieablonthtsehiagy vas
tstietd e0o10ed fait 90 mbfitesAAS0lutioh ofi 3 qllinTethylaminepdigicay 21k

9%%%§nen®aé4g, i O&%E rn%il)Qn rPPfF &a mil) %\ga% eagdes(! s%\\'!vxf. TlIeh Fhixture was
stirred at —70°C for 3 hours, hydrolyzed at —30°C with ice water, and extracted with
EtOAc. The organic layer was separated, dried over MgSQy, filtered, and the solvent
was evaporated. The residue (1.5 g) was purified by column chromatography over
silica gel (SiO, 15-40um, eluent: CH,Cl,/CH3:OH/NH4OH: 99/1/0.1). The pure
fractions were collected and the solvent was evaporated. Products were crystallized
from MeOH to afford 0.088 g of compound 30 (dia A; yield: 4 %, mp: 159°C) and
0.110 g of compound 29 (dia B; yield: 5 %, mp: 186°C).

Example B8
a. Preparation of compounds 51 and 52

Compound 51 (dia B)
Compound 52 (dia A)

Lithium diisopropylamine (1.7 ml of a 2.0 M solution in THF/heptane; 0.0034 mol)
was dissolved in THF (10 ml; dry) and cooled with an ice-bath at -70 °C.
Intermediate 25 (0.836 g, 0.0026 mol) was added dropwise as a solution in THF (8



stirred at -70C for 90 m nutes. A solution of

3- (di net hyl am no) - 1- phenyl -1 - propanone (0.64g, 0.0036
wodos/068268THE (7 m ) was added slowly. The m xtPCEERES7/063314

stirred at -70C for 3 hours, hydrolyzed at -30C with

ice water, and extracted with EtOAc. The organic

| ayer was separated, dried over MgSO4, filtered, and

the solvent 10 was evaporated. The residue (1.5 g) was

pult dify) adld e eebutewas Rirdediod g maphyat OMETC. Thich Bqding®hylamino)-1-

bR drlémp%%?@ 4605 . 00T 5 gt iShis? 84 idon g

&¥.dp orladwyd andPtho derstisn wextarecw ysstt ateldi faied hodrs ammé’d—lT ben H,O was

?@@% i 3,5 °%°?8:'§’?5%%$’3’%Jb%‘6 [ YRS i g oo
PpZaniglBryr, wassvash %éﬁ—ml bege et MeCabi 6?@1“%#311@16%@!1’@% was
%%a;ﬂﬁﬂe@%ol@mﬂ BFififdtios Phe rdsfdde wis PuktiBld bﬁﬂﬁﬂh%%*n@té graphy

(S BRI 2 iy Thpeeel oot

mﬁlle)cted/v&ﬁi tié &ﬁo&me@hslenapﬂrlﬁed.menﬂ. 0.08t g)ofamdnpomﬂ 60 (dia A; 3.6

I nternediate 25 (0.836 g,
y %%nﬂ?o)ungagﬂggalge’é opvvl se as a solution in THE (8
WD 2008/ 068268 PCT/ EP2007/063314 -72 ml; dry) and the
rh Rtapemtioasf stripounds bdand5hours at - 70 C. Then
+%0) - 1- phenyl -1 - propanone (0. 466 g,
§ added dropwi se as a solution in THE
(3.72 m ; apd tl'@Hﬁeactlon m xture was stirred
y 128 . CNThen H20 was added (quenchi ng)
by EttbAc. The | ayers were separat ed
@ ~ganis, | ayer was washed with brine, dried
(MS4), fjlfered|fand the solvent was evapor ated.
Col umm pur|3f|cat . The residue was purified by flash
chr omat ogr aphy ent: cycl ohexane/ 2- propanol / NHACH
97/3/0.2). The degired fractions were collected and
the sol vent was eyaporated. Yield: 0.081 g of conpound
52 (dia A, 3.6 9% and conpound 51 (dia B; 6% . 10
Compound 53 (dia A)
Compound 54 (dia B)

Compounds 53 and 54 were prepared according to the procedure for compounds 51
and 52 as described in B8.a, starting from 1-(dimethylamino)-5-(4-fluorophenyl)-3-
pentanone (prepared in the same way as described in J.Am.Chem.Soc., 1950, 72, 718-
721). Column purification: The residue was purified by column chromatography over
silica gel (eluent: CH,Cl,/CH3;OH/NH4OH 96/4/0.4 to 91/9/0.9; 10um). Two fractions
were collected and the solvent was evaporated. Yield: Compound 53 (12 %; mp:

122 °C; dia A) and compound 54 (12 %; mp: 129 °C; dia B).
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b. Preparation of conpounds 53 and 54 O CH3 OH I Br
N, N OH3ICF Conpound 53 (dia A) Conpound 54 (dia

w@roogoepzerinds 53 and 54 were prepared accordi nBCT/@P100B063314

procedure for conpounds 51 a#fl 52 as described in
B8.a, starting from
1- (di met hyl am no) - 5- (4-fl uor ophenyl ) -3- pentanone
(prepared in the same way as described in

gmwyn Soc., 1950, 72, 718- 72 1). Col umm
RUPibhGabh BNconfitRnieS4 gue3yas purified by col um
chromat ogr aphy_over 15 silica gel (eluent:
CH2C12/ CH3C OH 96/4/0.4 to 91/9/0.9; 10m. Two
fractions col | ected,and the sol vent was

§§aporated i elod: Cbnpounﬂ 53 (12 % np: 122 C, dia
063314 - 73- Exanpl e B9 a.

/ 'o\@g 129 C, dia B). WO
Preparatidon of ' Bﬁnand 33 1 OHI H3 Br N
sle (dia A) Conpound 34 (dia B)
nBuLi 1.6 Min hexane (8.6 n, 0.014 nol) was added
slowmy at -20C under N2 flow to a solution of
di i sopr offylaG! -’é($1iA)9ml 0.014rmol) in THE (5ml). The
m xture WaSPOURHWRE at - 20C for 20 minutes, then
e3oled.6av in Reane A8.6 @h1L10.00h nofl) Wadrddow sldwdy at ~20°C under N, flow

T 0o LR MTRRINL et DR G 13 B D139 e wes
stifre¢ atd-24f CLa02@nirartesghenicoeltd st —74°6 oA wolubinn of 6-bromo-2-
RSB (HeRyImethyl)-quinoline (1.81 g, 0.0055 mol) in THF (15ml) was added
slowly. The mixture was stirred at —70 °C for 90 minutes. A solution of intermediate
27 (2.27 g, 0.0072 mol) in THF (20 ml) was added slowly. The mixture was stirred at
—70 °C for 1 hour, hydrolyzed at —30 °C with ice water, and extracted with EtOAc. The

organic layer was separated, dried over MgSOy, filtered, and the solvent was

evaporated. The residue (4.3 g) was purified by column chromatography (ecluent:
CH,Cl,/CH;OH/NH4OH 95/5/0.5). Two fractions were collected and the solvent was
evaporated. Both fractions were crystallized separately from diisopropyether, yielding
0.049 g of compound 33 (diastercoisomer A; yield 3 %) as a white solid and 0.32 g of
compound 34 (diastercoisomer B; yield 2 %) as a white solid.

b. Preparation of compounds 31 and 32

Compound 31 (dia A; fumaric acid salt)
Compound 32 (dia B; fumaric acid salt)

Compounds 31 and 32 were prepared according to the procedure for compounds 33
and 34 as described in B9.a, but using intermediate 28 (instead of intermediate 27) and
using a different column procedure: The residue was purified by column
chromatography over silica gel (eluent: CH,Cl,/CH;OH/NH4OH 96/4/0.5; 15-40um).
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27 (2.27 g, 0.0072 nol) in THE (20 M) was added
slowy. The m xture was stirred at -70 C for 1 hour,

whyasobszeed at -30 Cwith ice water, and extrae¢EEPWOT/063314

Et OAc. The organic |ayer was 45eparat ed, dried over
MySH4, filtered, and the sol vent was 10 evapor at ed.
The residue (4.3 g) was purified by colum

chromat ography (eluent: CH2C12/ CH3COH NHAOH 95/5/0.5).

Tweo fri@idink R dvticeted ahd getsetcandlad hapsatedeRtaci@s] was
eva rat oth frac

i d’rrr?l%ﬁ“f’%?{% 1 Eped Risrac 3, ta!‘{kiba%ﬁ g*_ec%lalac agid salt.

(T@ﬁmmmﬂtaﬁﬁwésjﬁla@téoﬁf@nd dried. Wieldy Coltpodné)3 1486 angnidiat 4; fumaric

%9 dI gltg 'I}%c%ot’%% Vgas stﬁﬂf%&q‘g&g %gﬁgﬁﬁgi;’}e;’/& g({ugéﬁeﬁlgf@%cic?@), to
ths demaric agig s@Q The pryqinitats was Nterg]LBff apd ylripgg (Yield:

@Hﬁ%’d’tﬁﬂi Pl(70gh@ ¢ B BdricGacRCdath) sal t)  Conpound 32
(dia B; fumarlc ‘acid salt) Conpo?mds 31 and 32 were

¥ but using internmediate 28

er rredl ate 27) and using a different
The residue was purified by col um

er silical;gel (eluent:

96/ 4/ d; 5: 15-40m . WD 2008/ 068268

=74 FfwoHr actions were col | ect ed

and ‘ FQrated. Fraction 1 was
crystalli z];; 7 e/ 2- butenedioic acid (E),
to obtain the d salit. The precipitate was

filtered off and dried. Yield: Conpound 31 (86 ny; dia
A fumari@upRed s @ahf). Fraction 2 was crystallized
from 2- prcoppaen®/@a But enedi oi ¢ aci d (B), to 5 obt ai n

St P45 3t rtisisBRanE2 Broigaug far fmpounds 33
fandrdd iag descritledsml B9.a, buit using peteahediatedd (@oigad wih dec@8deanel27) and
%%ingja dHdent B turdth p%cedure: The residue was purified by column
chromatography over kromasil (eluent: CH,Cl,/CH3OH/NH4OH from 97/3/0.3 to
95/5/0.5; 10um). Two impure fractions of dia A and dia B were collected and the
solvent was evaporated. The dia A and dia B fractions were purified separately by
reversed phase chromatography (Xbridge™ C18 column from Waters (5 um; 30 x
150 mm) with a flow rate of 40 ml/min. Two mobile phases (mobile phase A: 100 %
methanol; mobile phase B: 100 % 63mM ammonium hydrogen carbonate (5g/1)
pH=10.2 (in ultra pure water) were employed to run a gradient condition from 90 % A,
10 % B to 100 % A in 14 minutes, and reequilibrated with initial conditions for 6
minutes. Fraction 1 was crystallized from DIPE. The precipitate was filtered off and
dried. Yield: Compound 38 (216 mg; 5 %; dia A). Fraction 2 was crystallized from
DIPE. The precipitate was filtered off and dried. Yield: Compound 39 (281 mg; 6 %;
dia B).
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CH3 H3C N D O CH3 Conmpound 38 (dia A) Conpound 39
(dia B) Conpounds 38 and 39 were prepared according to

wo b@spsseeedur e for conpounds 33 and 34 as deseeT/BERDOT/063314

B9.a, but using internediate_29 (instead of
intermediate 27) and 10 using a different col um
procedure: The residue was purified by colum
chronatograohy over kronHS|I (el uent:

S R oFEppaords Adand42 3/ 0.3 to 95/5/0.5; 10m).
actions of dia A and dia B were collected
t was evaporated. The dia A and dia B
= purified §§parately by reversed phase
cllr omat ogr aph QXbrldoeTw 8 colum from Waters (5

grﬁ acilbow rate of 40 mM/mn. Two
nobi \ Dk ph A: 100 % nethanol; nobile
phase B: N00%% ' hydr ogen car bonat e (59/1)
pH= 10. 2 (% ulwa/p were enployed to run a

gr adi ent condltlonfrom90% 10 % B to 100 % A in

14 mnutes (9 U|I|brated wth initial conditions
for 6 m & d42¢§§ Cg.m crystallized from Dl PE.
The precipitate vvas Tl ere ff and 20 dried. Yield:
Compentuls 39 ahd #8 ways pEpIted drerding tethaqrocduz faneompounds 33

%%%[ 84 %L b ﬁg d;f fn%@ ??ngsm ﬂﬁe &ﬁhi%' 503(‘11%té%%fflﬂtérﬁa§:’d?a‘?e 27) and

ou n
Bﬁlng\?ﬁlﬁf@‘@m @éls% srqnedvrs pid eesmﬂpunﬁ%-bmco lumn

Bhﬁn@ﬁe&% Sfer kRIMRY @lﬁexﬁocm@z/@{;bH/N@rloH@Wﬁm 1N10 um). Two
Rigpay C@ﬁ%ﬁﬁ? %fg?ﬁ“d“g 3 A TG TR R gves oy <hllized

[dro@ 2+pechaa ong Qelbun@letimut ht&d pif )0 ceahisie thiofuncoicpoidndl. B

b [ diate 30
%Péjc S[?étea\%a?ﬁﬁ&% ke neaa '&{1 eld: Eén&b%u_‘ﬂﬁ 42"(21§§ ‘16‘ /e dPOA
demanhaqd sdvdbnaetionTheap e@s@U@ed\é@npDﬂ?E g pbfwmtﬂtmms ﬁltered
off and dried. Yield: Compound 40 (295 mg; 7 %; dia B).

e. Preparation of compounds 35 and 36

Compound 35 (dia A)
Compound 36 (dia B)

Compounds 35 and 36 were prepared according to the procedure for compounds 33
and 34 as described in B9.a, but using intermediate 35 (instead of intermediate 27) and
using a different column procedure: The residue was purified by column
chromatography over kromasil (eluent: CH,Cl,/CH3;OH/NH4OH 97/3/0.5; 10um). Two
fractions were collected and the solvent was evaporated. Fraction 1 and fraction 2 were
both purified by SFC chiral chromatography (2-cthylpyridine 150x21 mm, eluent:
CO,/MeOH/2-propylamine 85/15/0.3).Yield: Compound 35 (15 mg; dia A) and
compound 36 (21 mg; dia B).
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chr omat ogr aphy over kromasil (eluent:
CH2C12/ CH3OH/ NH4OH 97/ 3/0.1; 10m). Two 5 fractions

wowe0s/0652k ect ed and the sol vent was evapor at edPCT/EP2007/063314

Fraction 1 was crystallized _f¢om 2-propanone/

2-butenedioic acid (E), to obtain the fumaric acid

salt. The precipitate was filtered off and

drled Y| eId Corrpound 42 (485 ny; 10 % dia A

ffuPrgparatigiroiorosnounds ¥ ek 3n 2 was crystal | i zed from

'pltate was filtered off and dried.

nd 40 (295 ng; 7 % dia B). 10 e.

Preparation 0O corrpounds 35 and 36 1 OH Br CH3 NN

Yind (diia_é&), Conpound 36 (dia B)

367were pNepared according to the

unds 33CHand 34 as described in
at=¢ 35 (i nstead of

i nt er medi ate 27 di fferent col um

procedure: The residue was—purified by colum

chr omat ogx,a Jﬁ}{d?/ QA%%%J sall; @) uent :
CH2C12/ Cri3béulNH¥b@ih B 7430 of’:'[«:+z)10n) Tvvo 15 fractions

re t ed and he sal ven orated
“é’&li"?tﬂ'ﬁJ @: HRYPTPHET PR n%\éprtée PHYE urﬁ P4 gamppunds 33 @nd 34 as
closarided dhBOERb O gsAR fiytetRiediaky B @yinstetidnef 1ﬂ15ﬁx&i.1atﬁm7) and using a
%Of"fleergﬁt cgh%rgé%e nL%ﬂ "Iglreqrg%i& crld]s pu%gf{egi%/ is%;%nY l%&gliarbo;graphy over
dklr@fnfB)l (chnen2 OBBLH M@@TAEPQSYGW ﬁé@aﬂt) The7rst fraction was
(c:l@g&%@éﬂd‘me Qélv&ﬂ %@ gr? ré’t@d ér'}&‘ctéﬁ 1wty ﬁalh%ﬂ‘&n N
5

19@25161t Id A, fumaric aci d salt;
CoHI8H T lé?l(BaCl

m@ot'@fl t aric acid salt. The prempltate was
filtered off and dried .Yield: 230 mg of compound 37 (Dia A; fumaric acid salt; (E)).
Fraction 2 was crystallized from DIPE. The precipitate was filtered off and dried.
Yield: 16 mg of compound 56 (Dia B; (E) + 6% (Z2)).

Example B10
Preparation of compounds 41, 45, 46, 47, 44 and 55

Compound 55 (Dia A)

Compound 41 (Dia B)

Compound 45 (Al)

Compound 46 (A2)

Compound 47 (B1; fumaric acid salt)
Compound 44 (B2; fumaric acid salt)

Compounds 45, 46, 47 and 44 were prepared according to the procedure for
compounds 33 and 34 as described B9.a , but using intermediate 31 (instead of
intermediate 27) and using a different column procedure. The residue was purified by
column chromatography over silica gel (eluent: CH,Cl,/CH3;OH/NH4OH 97/3/0.3; 15-

40um). Two fractions were collected and the solvent was evaporated, yielding 2.6 g of
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Compound 37 was prepared according to the procedure
for conpounds 33 and 34 as described in B9.a, but

waei2008ges26g er nedi ate 36 (i nstead of internedi at BCREP20amth3314

using a different colum proggdure: The residue was
purified by colum chromatography over kronasil
(eluent: CH2C12/ CH3OH NHAOH 95/5/0.5; 10m). The first
fraction was 5 collected and the sol vent was

evapouall 88.2Fradih on(E) (Masticr Y3 had B 0zest dohyoudd 41 (25 %; Dia B
%ﬁ‘gan nel. 2-butenedioic acid (E), to obtain the
€% el d salt. The precipitate was filtered off

divcbbdain gk ovirebphnd RRCnagtiahers,croppova d3SB Wi pauridied oy rskid ¢

PO EREl oy AT BB €.
58K 3: mmg ¢ ﬁag ﬁp GnprensilBerepylammpe 60E0/0.3 s Fwoyactiongwere
By BoaM Earfd tﬁgsﬁb&ﬁa&a@ebmra&d gﬁg&% r@dﬁ fd;ﬂlpo%ﬁd 447,

44 and 55

&HEDORE” 85, YIBLD 5 ey ok comPPER Shfenatisimpe i vidd 6 %)
(T gbtaifeiguiRspohdingARantiange woeh pbandE; wistmiﬂed b S chiral

3 roeto IR g it 2B im0 LSRG 2 Popytamine
PGSO & wodractionnpogreddc@dd anijth34olasntdf%ccwamae$9T v:
Qﬁgntib?ﬁcfﬁ]%l' \%secrryﬁa ?éc?frg’rh thd 1%16 fadidAf fro ?Bﬁ%lgh@/tfbutenedlolc

usi n rent CO proce

ekl (Fhdo wh@lrpnhﬁ ifgadc #ryd sat. &hp @Fﬁ‘?lm‘mﬁ‘o‘ﬁ%ﬁt folgregholy aBd dricd.
erlblldcﬂ 69@@ of ebmpBtind mail&hw g’-ﬂ 99:/fudlabic 3cidbatt). The
B8y

o B - e TR SR LGP S ADeaseb Vet B

BokhER2 RO DEI 3bbbtaiy ’rlle(fmmpnu acd s4t. (A2 preciptaze wag fkered off and

%1% ?C‘He 1]4)8b %acﬂq.?ﬁip% d. n éﬁ) %”b}" fity %Eﬁcu/f’ saFt)' §2)B

e ‘corr'espo
enant i orrers compound 55 vvas purified by SFC

(1RYRE 1G5 UtiisE @Amﬁuﬂﬁgog&?ﬁﬂﬁgﬁg l8RRNhg $He@resent invention and
chr.omat ogr aphy_ ( Chi r al Pak
which werepreparéd according to one of the above procedures (Ex. No.).

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

temperature scale in degrees Celsius.



5 250x21 mm eluent: CO2/2-propanol/2-propyl am ne
60/ 40/0.3). Two fractions were collected and the
wae odogpes26svas evapor ated, yielding 0.673 g of ceoparPmwd7/063314
45 (enantiomer Al; yield 6 %gand 0.712 g of conpound
46 (enantionmer A2; yield 6 %9. To obtain the
correspondi ng enanti onmers, conpound 41 was purified by
SFC chiral chronmat ography (Chiral Pak AD-H 250x21 mm
dlapent : C02/ 2- pr opanol / 2- propyl am ne 10 70/ 30/ 0. 3).
Two fractionspsere collected and the solvent was
evaporateg, T enantioner Bl was crystallized from
the firs f§on from 2- propanone/ 2-butenedi oic
acid (E), to ain the fumaric acid salt. The
precipitate wag”filtered off and dried. Yield: 0.690
g%of corrpound 4‘Ol-ﬂ enantloﬁblg Bl;, yield 4 % fumaric
> n(SH B2 was crystallized from
t he ey from Jr opanone/ 2 15 butenedi oic
aci a4 bthin the fumaric acid salt. The
preci p|tate vvals filtered off and dried. Yield: 1.489
g of conpoun %(YIN(‘] 10 % funmaric acid salt: B2)

Tabbgﬁl iE)zc,gr_tl Rl st conpdbunds ofrF®onnul %1 a) aqcor@itdagochemist :
to the present inmvention and |which were prepared 14 . d
ac¢or'®i hg to|one|of the above|procedures (Ex.| No|)MclHpg points an
For a nunber | of c¢onpounds, nelting|points werle salt forms
obfained wth a Kofler hot bepch, |[consisting of |a
heated plate|{with |inear tenperatune gradient| a
sl i diing | Bdibn{ eBrg scal-eHi n dedr eesdia A; 148 °C
Cel/ sius| WD 2008 : 063314 -78- Table
1 {-R6bl R6a LOH-CH3 . R AN-O-R3-- 1 ACHS | GO -
Ex| nr. RIR 'zl \gtq St(rcochcrri stry, nfr.
mel ting |ms amd salit forns 1 B4. --Br --H--H_ o
4 i B% cBry B4.©Br R T e . [181|c diaB;151°C
'\O
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needl e vol tage was 3. 15 kV and the source tenperature
was mai ntained at 110 C on the ZQIM (sinple

w@adneges e ZsprayTM mass spectroneter from APET/EP2007/063314

Ni trogen was used as the nebgdizer gas. Data
acqui sition was performed with a Waters-M cromass 15
MassLynx- Qpenl ynx data system GCeneral procedure B The
LC nmeasurenent was performed using an Acquity UPLC
(AMatyeica) mspsliem conprising a binary punp, a sanple
2@‘2@' zer, a colum heater (set at 55 C), a diode- 20
detector (DAD) and a columm as specified in the

(s pimss b ®metdropsinde aswechtdow withdnd MiSd liquid ehromveisgraphy mass
%gédft ‘ng "M%ﬁ%%&w LR desdifed\R1glEL ect or was

i gur an el ectrospray 1onization source.
Mass spectra were acquired by scanning from 100 to

1R90ral BrdeedBc eCONds using a dwell time of 0.02

Th I I d | t
1176 0oy B neipak v RS e plangs T 400 Wt System
Notnpeigiap a\mlstettﬁieydplf&ﬁp wath de@ﬁssﬁtebm hutz)@rmlgas a dEﬁibaarray detector

@wiahéla%gl\éq@ns spg rgcrir?ndth%vI %ﬁ%ec C nnéer I dspmreoC W oh&nn is hold
Fhe teRieC s ad | dﬂ%(ﬁﬁiowvﬁaxn perdobimedasisiln ¢o aMSAgrelc@mmeter The
g&% QeREbt @zﬁs Edrﬂ}g?ﬁed%ﬁ B &%&?&gfag%ﬁﬁz&i/o%]t s%ﬂ}c%oi‘ili)er éeﬁbhlﬁgy

| narP/ %asser ut osa T
agedic valtagy %Pét%bft leY apdhehezonise mmpeé%mgep%ﬁ mﬁleauneﬁ af &0 °C on

&E@IQ@M (siepleghaRgsole E@lbtt@ M nﬂ_lgﬁ%écch@ﬁie{dﬂ ErofPMaRaRs WStrogen was
ronet er. e
385 g adbuler BS DRR B ition A5 Pty & Kifers Micppgnass

dpisLya-Qpydlh-adea waserd. kV, the quadrupol e
tenperature was mai ntained at 100 C and the

desol vation tenperature was 35 300 C. Nitrogen was
‘sondrahgrachduradbul i zer gas. Data acqui Si ti on was

AL TQr ARG uWhdht vag égbﬁf?éatusg}qﬁBA&fuﬁt%e ‘Bé?st % teﬁ{\o
2008/.068268 PCT/ EP 007/ 06331 ner a pr oce

[SOTMRESINE 2/FRRA8Y PERBrt SANC prearigeind qolvginmipater Grst et %SUTQ)r g diode-
aﬁraiz dERBOEL ﬁ)ADgl Whdla c&hﬁmrmtsp@ﬁﬁédm)thémp&dlye (ﬁéﬂto@s $low. Flow
oL B BRI W3S Bt o M BB et e SRS R vas e with
as emﬁosp‘raﬁnbmzatlommlﬁsca dpespdcire woet hagsed by stanninggrom 100 to

q@Pb‘ Mo 8 s&g)hgs @ﬁ&ngaa H\%gﬁ)ﬁ@% ROl SR f%\/%\ﬁ&fawn%etdﬁevoltage

um was rou et ector.
Wes 3cokY iagd ﬂ@oﬁow Heraperatarewes meitaycd aé A9 &€ Wrrogen was used as

SM&%ZJ@S a3k hé@isiticleRMN SerkPmb@dgthview aR rkMiaBrhate
ﬁ nlﬁeraéure was mai ntained at 130 C on the
ALYH- é)P? Pedgt S¥tiPol e nass  spectronmeter from
V\aters) Ni trogen was used as the nebulizer gas. Data
e era? %o%olcg(?ure C

The HPLC measurement was performed using an Agilent 1100 series liquid

chromatography system comprising a binary pump with degasser, an autosampler, a
column oven, a UV detector and a column as specified in the respective methods
below. Flow from the column was split to a MS spectrometer. The MS detector was
configured with an electrospray ionization source. The capillary voltage was 3 kV, the
quadrupole temperature was maintained at 100 °C and the desolvation temperature was
300 °C. Nitrogen was used as the nebulizer gas. Data acquisition was performed with
an Agilent Chemstation data system.
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10 was performed with a Waters-M cronass
MassLynx- Qpenl ynx data system Method 1 In addition

wo ooogees2s@al procedure A Reversed phase HPLC WeST/EP2007/063314

carried out on a Sunfire C 1&colum (3.5 gm 4.6 X
100 m) with an initial flowrate of 0.8 mM/mn. Two
15 nobil e phases (nobile phase A: 35 % 6. 5nM anmoni um
acetate + 30 % acetonitrile + 35 %formc acid (2
Gendal prebddre Dphase B: 100 % acetonitrile) were

RIS Fpufertitl s pRirB RGO T P L e BSrorhgnes Gauia
1000 etBgmiphy) A¢cpl\lVy|(Wa$ero)f sySte@h quindprismgf obindrympiumyt egh deghsser,
kﬁ%ﬂfb’s& ?Lef"‘ta“?ﬁio érlfhy' (%'tetfbcﬂl(D(A%;da!nh' 3,’3&82 55{3 {Fﬁ@&'ﬁr?ﬁie

I'njectidon vol une use 3@
zcﬁpecz(ye\mﬁvtb@dsri@ém,ut%admn n%@t&duavétqnmrazmeuqﬁ A0t ddow from the
Mamrﬁw@s%xbagwm 8 MS ditkéied M MS a8RéiB8wad Esimig apsa Wwigh an

gego in 0,4, seconds Uij n% i nt erscan del ay Q% 31}&
SICBAUEY NEIRBAN BWsE daaTEn DY IscyENa e vgsarso?clé @he the: source
R&nparrsmb whaseintdtidd ana30 e@rohltleanoattro Otripke Quadbipote mass C
Isgff‘c o'g?el"[% ‘%m %Vaqn%) ﬁl}l\}r\%gen %as ug‘ﬂ a% ag élgbl{fhlglgéaisabaﬁ% aC%HISItIOIl
Avas periosnradvv diradWaterms Mosoraise Massbyr%r@p@tlwmx dath bpsterR5 %
formc acid (2ml/1); nobile phase B: 100 %

acetonitrile) were enployed to run a gradient
4{on from 100 % A (hold for 1 ninute) to 100 % B

iR addlﬂbﬂiltﬂ @‘heralﬂ Qfdtéedﬂre Aé Qv & ag@Htﬁ)léﬂNvés?éa@n&f ?Ul 08 a Sunfire
es. an r e l ed w

Befecohnt 1ohu 40 S Tof R gt Wt o ReFitndiordal Do

lﬁbHﬂe\WSSdsliémdbll@nBe Y BH a/gé S!MM aRnomvirh acetposi 30 Yeacatoditrile +

@% gxatféﬁéﬁc LaR '(% ﬁﬁ)n% %Hg)ﬂg ghi%/%sloé e %éertgm ew@r% %Hllgﬁo%%d to run a

scanni ng S usl

|gmde¢n$ @gmdlti@n f9molf00F0 3\ Gwbbiedd . mmmefzenm()% 82gd rmnutes hold at
Ff@@_/"/EBZaQ Qﬁo%ga?bl&f 1 2 %ﬁrmd\/%#wﬁmﬁuésfhna%é ﬁlﬁﬁ‘atE@ with initial
Ihsat%r ocedure B: Reversed p ase
fﬁ@? 18? E@ NUNKGH A0 BRRCHAR ol PsH Y Hwagas é‘é?dr C@ae yoltagsvas 20
a/ lﬂfrlpdsiﬁge etidideatilOanalisn hioda NMyRrshekttaBizl: a Eiltﬁ%d by scanning
ol u ers ui Wth a

ST E100 T 0F siedk svp TRt FLTHEL i T o

phase A 0.1 %formc acid in H2Q net hanol95/5; nobile
g B: methanol) were used to run a gradient

con C{I on from95 %A and 5 %Bto 5 %A and 95 %B
il addifodmganer] arpgedior d: Rewversedphrse HiIPEE. wincargdeeutiopry Sunfire
\Gl|8l5t5ﬁnﬂﬁ (5 A, ?\@510 W@PﬁlemMQl' ﬂ@gﬁaté“@ﬁt ). 4 h¥nfOTwo mobile
ipgas%% Iél%/lS@:Lpo Z a | gg ){%@ﬁ%%@@omum ace?arte Qes%q% acetomtrlle +25 %
formic acid (2ml/l); rnoblle phase B: 100 % acetonitrile) were employed to run a
gradient condition from 100 % A (hold for 1 minute) to 100 % B in 4 minutes, hold at

100 % B at a flow rate of 1.2 ml/min for 4 minutes and reequilibrated with initial

conditions for 3 minutes). An injection volume of 10 pl was used. Cone voltage was 20
V for positive and negative ionization mode. Mass spectra were acquired by scanning

from 100 to 1000 in 0.4 seconds using an interscan delay of 0.3 seconds.
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In addition to general procedure C. Reversed phase
HPLC was carried out on a YMC- Pack ODS-AQ C18 col um

W@ 2008/058260 nm) with a flow rate of 2.6 m/ m n. PAI/EP2007/063314
gradient run was used from 9%, % water and 5 %
acetonitrile to 95 % acetonitrile in 7.30 15 m nutes
and was hold for 1.20 m nutes. Mass spectra were
acqui red by scanning from 100 to 1000. Injection
webaseswas 10 |. Col umm tenperature was 35 C. Method 5

e 0GR | R PLERRE s P RREGGY Mt DB RE bR nce biguia
gihromaﬁ graph PO~ msrdarnmdt dut an a|tn11dgc(hbthyllsmamadsglc@1hyb)r1<8(BEH) C18
Tt TR, > TRDHG i PRARES GBI 6ioPRASE: e 79, UPiMuo

anmoni m acet

abglephayen (mybilarpsse & BHedomnic 200 indhOUnGhI! Iy mobile phase

\wrn@etﬁam]@)amel ub& b tﬂﬁ‘n dg re@l[%d b&{gﬁtl&p@@mt%@{a A 5 l@@@ 95 % A
or m nut e oB. in m nutes, ho

fﬁ%B BB 15 w%wsraafiéwgdr f%igz? rH’I“PPF?nA]F SBGCAIOHnVHH’t“é% fg‘ia ul was
rue&d] Woht o BAgedvas 10NV ife folsBive 2enigiodinidderasd 201V Hr negative
ml{llzttlonn[10 L i njection volunme of 10 | was used.

osttive ionization npde was used with four different
cone vol tages (20, 40,50,55 V). Mass spectra were

agayygd by scanning from 100 to 1000 in 0.4 seconds

usi ng an i nterscan del a 1 seconds. WO

Jneddites %@np@rp@m@wﬁ%ggmed phgse HREChes @rmigel out on a YMC-

delt DDPAQOC geistiah (4D6&Cﬂﬂﬁﬁ§ wikh [ByRree QtfmzﬁafﬁmeﬂPLACgradlem
was carri 0
SRy FE e s Predenipyny Taceibgiisite, In v 4Cheifia 43¢

hoQutempndwbhhald fibroM20 atiitest Mhas8Spaetra miere achuedrbpsdadning from

oG 26 PodTPHL BRORRR: Ghe PRUE IRty I AEIRDBoRL A €

acetonitrile) were enpl oyed to run a gradi ent
ogndhsson from90 % A and 10 % B (hold for 0.5
mnutes) to 8 % nd 92 % B in 5 mnutes, hold for
Jn a4l “%EP graetl %)Ctﬂqﬁg WV%G%M? HPbfiswiscargedsoyfjop a Sunfire

l@lgctofidin 3.5 M, BIEE500 Afh)iwiiiedt inkial AewusR of0.82ml/mivdsTwo

SRR GBS TERe Aoae » Rebw dpetium tesialeduiisgronitile +

By %(ﬁorsma acld 103 nflf o mobile phaseAO0iI% a@et@tllsdcbnds copilaygd to run a

2l SLRAASh AELENOL DS RE T ) NPLRGR ptn s hold
vias %,Bré}ﬁaéb%we &l Anhiein der 4 Pipeessind f@ﬂudleEBd pethumial
(cén(%tlgﬁﬁ fo2 3 Inixutkd %m ecibh o Rndel FAWON AR Abed Pﬁgtwe 1omzat10n

s AR e Rl Trro G valiBr (4 1“29@ 35901 va Mésspm%téa were

Bequidd o ssaatienfrbmi 100)to Wed@inedipkeypads ting anindergiaadicfntof
(bOf]dICtIIl n from72 %A and 28 % B (hold for 0.5

nttes)> to 8 % A and 92 % B in 3.5 minutes, hold for
2
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m n and back to the initial conditions in 0.5 mn,
hold for 1.5 mnutes. An injection volune of 2 | was

waoisedocZee vol t ages were 20, 30, 45, 60 V forrP@DEPI00VEs3314

ioni zati on 20 node. Mass speg%g_a wer e acquired by
scanning from 100 to 1000 in 0.2 seconds using an
interscan delay of 0.1 seconds. Method 8 In addition
to general procedure D. Reversed phase UPLC was
Ql@lfth{bdéd out on a Waters 25 Acquity BEH (bridged

h 3 B GRE T b YR R g PR e s onfonte warers
prasitp B(Embﬁmdgecpetasleﬂmnmmc_%lymw Hhenbuin 6. Zget, &t lex
oD el BRI o0 I AGERAR G bbinPARCTRGIGhaIOR 05 %
f7dr1M:)ar5mmlwm wwshatg o5 %f%CAtoalﬁaleg modgle phass B3 1905 ﬁeﬁt@@tﬂle) were
féﬁi e@ fto fun™ @ﬂd&i%ﬁt hditlofSRIHh bbb ated 101 %M (Hald forlo, 5 rmnutes)

CO I ons f%%gl %gmq]ggtgé%\ﬂ)éirén%l " eC %‘g(t\égllep Lylltla?&)ndltlons in

m)QSmtn e ld fonil Zahingres il &j edphﬁ&oamemﬂzaumﬁsmsa@ (oncedltages
e P 29 S0y Bk e ; RuSPER00E I My
admnmg)ﬁ\omd OQQméQQﬂ m&bmdmdseismg Raversen dghpe £0.UBE@nds.
vvas carri ed out on a Therno Hypersil Gold C18 col um

m 2.1 x 100 m) with a flow rate of 0.50
ﬁWf Ug Two nobi | e phases (nobile phase A 95 % 7 nM

dﬂ'ﬁ@di’gbhm %3 rdce&r%ﬁ@@blél@écﬁ‘haﬂs@ UPYO REO&O&BAADN a Thermo
ile
Hz‘g‘%filcg@ @néémEa 1Y ’?}Hséiwﬁ‘raa’g‘?‘@ fte of 0.40 ml/min.

Mmblwpﬁ%mlle%ﬂl@seam D368 PMBI gnolodivoacettd/ S % acetonitrile;

5@1&)[1'1%2)% I%O%} &?ﬁ?}itr%g’%\{% %7 g 2 : ongls Sﬁﬁlegp éoqlr(%]{tﬁbﬁl from 72

%IAdaIfdo?rS . ES(hﬂkh ﬂtré)sS mAnlt@SDl}%&% BHrand V317 Beingf 5 minutegabold for 2

YSi8%nd GRAE R fn‘ﬁ@a@ Lo¥Bfi&ns38 0. BRin, 48td 8P 1Y hidliteRO&A tjMSion
ionizatjon 5 no ggl\/ass spectra wer e acqui red by

é’@&W}ﬁ hwpg usg %lef@(ljggqsrwe@e 30,530 6, \ﬁ§q)rr{§)51tgiﬁ lonization
inﬁtid%r N@@spé@ﬂrzﬂ&be&hc@uﬁecﬁ@cwﬂﬁin Matdhoad tH0 0h0O irdddistéddds using

ener a ure Rever sed phase HPLC was

e P ERE IR EEiePrds, "0 Pursult b1 phenyl ool um (5
gm 4 x 100 mm) with a flowrate of 0.8 m/mn. Two
o) egphases (nobile phase A: 100 % 7 nM ammoni um
acetate; nobile phase B: 100 % acetonitrile) were
dirpidiien ta geneigh proceduad iDs ieversediphase H PL oy sarggdout g agjyaters
(%sc (ﬂf@? IBEH %d@e@etﬁ&l@%%ysﬂféa %Qbr{d %ldgchﬁtlrﬁn .7he.1 20

0 or ui r W
SOfare) wis il %ﬂtwaﬁﬂj%%@?/miﬁ i g@ﬁﬁ%ﬁhw Uﬁ@? %fp%ﬁ? A:100 %
WasMLimms tm £aotte; Vﬁﬂ‘tﬁl&gﬁSseVEr H)O% acéOnitril®) wole evipl®@yed to run a
pg?as 1énlt \égndlp ion %rg%nl ,%n%@ d 2%@? B (Isl&?l%rr(?j minutes) to 8% A and 92 %
B in 3.5 minutes, hold for 2 minutes and reequilibrated with initial conditions for 2
minutes. An injection volume of 2 ul was used. Cone voltages were 20, 30, 45, 60 V
for positive ionization mode. Mass spectra were acquired by scanning from 100 to 1000

in 0.2 seconds using an interscan delay of 0.1 seconds.

Method 9
In addition to general procedure D: Reversed phase UPLC was carried out on a Thermo
Hypersil Gold C18 column (1.9 um, 2.1 x 100 mm) with a flow rate of 0.50 ml/min.

Two mobile phases (mobile phase A: 95 % 7 mM ammonium acetate / 5 % acetonitrile;
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were acquired by scanning from 100 to 1000 in 0.3
seconds using an interscan delay of 0.05 seconds.

wob@s/oes26onpound is a m xture of isomers whi chpQi/ER2007/063314

different peaks in the LCM5 _g4) nethod, only the
retention time of the main conmponent is given in the
LCVS tabl e. WO 2008/ 068268 PCT/ EP2007/ 063314 -90
Table 5: LCMS: (MH), protonated nol ecular ion (of the

fnictglcpase)B: 100, ra@ét@ﬂiltﬂl@)’\wéﬂeféﬁl &y, to i &pAdie@SJondition from 40

%p%@w%%@?go"@g% s B ALY v, B 2 D532 Ootd for2

énifh aBd Padk 8 1he initkl 58RIitiorislin 07bm4h, 58RI Br 28 miButks. 58 injection

by AR S Sl Gy

1®ds. Bhass Heqtpa weg apqeingl ty ggnnipg frpnph() to 1980 ipq.2 pe@mgs using
anmersggﬂael@@f@ 3&ond3 1 632 5.18 24 1 632 5.21 25

1 617

Method 10

In addition to general procedure A: Reversed phase HPLC was carried out on a Varian
Pursuit Diphenyl column (5 um, 4 x 100 mm) with a flow rate of 0.8 ml/min. Two
mobile phases (mobile phase A: 100 % 7 mM ammonium acetate; mobile phase B:
100 % acetonitrile) were employed to run a gradient condition from 80 % A , 20 % B
(hold for 0.5 minutes) to 90 % B in 4.5 minutes, 90 % B for 4 minutes and
reequilibrated with initial conditions for 3 minutes. An injection volume of 10 pLl was
used. Cone voltages were 20, 40, 50, 55 V for positive ionization mode. Mass spectra

were acquired by scanning from 100 to 1000 in 0.3 seconds using an interscan delay of
0.05 seconds.

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

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

The optical rotation was measured using a polarimeter. [of]p”

indicates the optical

rotation measured with light at the wavelength of the D-line of sodium (589 nm) at a

temperature of 20°C. The cell pathlength is 1 dm. Behind the actual value the

concentration and solvent of the solution which was used to measure the optical

rotation are mentioned (see Table 6).
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The fluorescence was read in a computer-controlled fluorometer (Spectramax Gemini
EM, Molecular Devices) at an excitation wavelength of 530 nm and an emission
wavelength of 590 nm. The percentage growth inhibition achieved by the compounds
was calculated according to standard methods and expressed as 1Cog ((Lg/ml) which
defines the 90 % inhibitory concentration for bacterial growth. The results are shown
in Table 7.
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I gg/ M) was defined as the 90 %
ifrepdyntion yf bacterial suspensions for susceptibility testing:

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

In general, an inoculum level of approximately 100 TCIDs, was used for susceptibility
testing.
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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.
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tubes and add to a new 2 ni _gfpendorf tubes. Add 0.6
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* Zurenko,G.E. et al. In vitro activitics of U-100592 and U-100766, novel
oxazolidinone antibacterial agents. Antimicrob. Agents Chemother. 40, 839-845 (1996).

y serla?dl?utlons and couang the

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 ul per well) and add test compound at 0.1 to 10 times the MIC (i.e. ICop
as determined in microtitre plate assay). Incubate these tubes for 0, 30 and 60 minutes
at 300 rpm and 37°C. Use 0.6 ml bacterial suspension from the snap-cap tubes and add
to a new 2 ml eppendorf tubes. Add 0.6 ml cell lysis reagent ( Roche kit), vortex at
max speed and incubate for 5 minutes at room temperature. Cool on ice. Let the
luminometer warm up to 30°C (Luminoskan Ascent Labsystems with injector). Fill one
column (= 6 wells) with 100 pul of the same sample. Add 100 ul Luciferase reagent to
cach well by using the injector system. Measure the luminescence for 1 sec.

Table 7 : ICq values (pg/ml).

STA 1 SPN 1 MSM 1
Comp. No.
B29213 6305 ATCC607
3 9.5 11.9 1.7
22 32.7 11.6 8.2
21 2.1 2.6 2.1
4 1.9 2.4 1.9
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26 2.0 2.0 2.0

28 10.0 12.6 4.5

1 8.9 8.9 2.2

) 4.5 2.2 1.8

19 4.4 2.5 2.0

20 49.1 9.8 9.8

23 2.0 2.0 2.0

24 39.9 10.0 10.0

4.1 4.1 1.8
9.2 5.2 1.8

25 2.5 2.0 2.0
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8 9.2 1.8 1.8

14 1.9 2.3 1.9
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15 1.9 2.3 1.9

12 1.8 2.0 1.8

16 2.0 2.0 2.0

13 1.8 2.0 1.3

10 1.9 1.9 0.4

11 1.9 1.9 1.9

29 3.1 0.4 1.7

30 55.0 1.7 0.4

31 1.93 0.86 1.93

32 1.93 1.93 0.97

33 2.04 1.82 2.04

34 0.91 0.72 1.29

35 1.97 1.76

36 1.97 1.76

37 2.05 1.63

38 2.02 2.02 10.14

39 2.02 2.02 2.02




48 1.84 1.04 49 2.00 2.00 50 25.15 22.42 51 39.35
1.57 52 49.54 0.06 53 8.58 1.71 54 8.58 1.92 55
WQ@20%/0682808 1. 792 STA 29213 neans St aphyl ococceeT/aPr08U663314

( ATCC29213) ;
( ATCC6305) ;

SPN 6305 ne

ans

Sr

2008/ 068268 PCT/ EP2007/063314 -
gonpound | ofSTAor myl &PN 1) | MSKI1b)
(|Cainp. NGIH2) RB3 NRP R (R
(ICH2r N [R5 BP921R 3 NOIGH L ECo0r
qtergpch¢m ¢aly |i sbaerip fidm t
n |ntegﬁr ar[to 2
gua ltg ?%lf ?2612 0 ?LR{ R
kaloyzallylzzﬂalcalkyl, hydxBXy,
gl %tm)m ewWan,gﬁiar
Het - 2 | S h\/rrngep’ y
rydrauy, med G8pt q, 0.90
45 2.01 2.01
46 2.01 2.01
47 2.01 2.01
48 1.84 1.04
49 2.00 2.00
50 25.15 22.42
51 39.35 1.57
52 49.54 0.06
53 8.58 1.71
54 8.58 1.92
55 2.01 0.898 1.792

ept ococcus pneunoni ae

MBM 607 nmeans M Snegmatis (ATCC607);
ATCC neans Anerican type tissue culture;

5 WO

98- CLAIMS 1. A
(Rl) R7 R R4 p OHN
R7 R RA Ib \\ \

[ udi ng any

her eof, wherein

; g is an integer
i s hydrogen, cyan,
al kyl oxy, al kylthio,

yl)al kyl, aryl, or

, aryl, aryl oxy,

pis

STA 29213 means Staphylococcus aureus (ATCC29213); SPN 6305 means
Streptococcus pneumoniae (ATCC6305); MSM 607 means M. Smegmatis (ATCC607);

ATCC means American type tissue

culture;
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al kyl oxyal kyl oxy, al kylthio, nmono or di(al kyl)am no,
pyrrolidino or a NY radical of fornula wherein Y is

wEkiDg/063266, NH or N-al kyl ; R3 is al kyl, aryledkyP2007/063314

aryl -0-al kyl, aryl-al kyl-0-alkyl, aryl, aryl-aryl,
Het, Het al kyl, Het-0-al kyl, Het-alkyl-0-al kyl or
phenyl 15 R4 and R5 each i ndependently are hydrogen,
al kyl or benzyl; or R4 and R5 together and incl uding
tdieAINI$ 0 whi ch they are attached may form a radi cal
sel ected fromthe group of pyrrolidinyl, 2-pyrrolinyl,
3- py A @mpoyind of firmubd (J4),ori(fr)dazol i di nyl ,
pyrazolidinyl, (§4)| m daz@¥’i ngp, 2-pyragdolinyl,

i m dazol yl , pyrazo yl, tlri azoRYl, pl,gferl di r(yab
pyridinyl, piperazj | nirdaeobi diayl
pyridazinyl, pyri | di I \pyrazinyl, triazinyl,

nmor phol i nyl and thi r pholwnyl, each radi cal
optionally sub§[§1 tuted puthgeal kyI hahe hal oal kyl,
hydr oxy, al kyl oxy, am nol, nohdeHor aI kyl @65' no,

al kyl thio, alkylo bgg‘é)}%s v
i s hydrogen,

pyrimdinyl ; R6
hal o, al kyl, aryl N s hydrogen or alkyl; RO
IS oxo; or R8 and R9 togk formthe radical

- CH=CH- N=; WD 2008/ 0682 PCT/ EP2007/ 063314 -99 aryl
iscladihg amc;tcﬂeect&aiieadlyeisbrﬁmnﬁopheh@rbof, wapietrhy| |

cenapht hyl; r-ona yl, each being

g)ptl onal |y SU lsl,lttlg(%} @%}’% bR ?'8'&? or 3 substituents,
dach subst F&Q]’elﬁtegblé@wglﬁorm@pén&e}wll‘kl sel ected from

gvdlr EX?/ ha{ RydrS%éiﬁn @yanal ltld'l@,alllﬁ}m moam? nlgjdr&{y, alkyloxy, alkylthio,
I al ky amn e I.0n
substi tut eé‘ﬂ%h? ﬁﬂér‘?ﬂ’la Pi]a% r%tkyi)éﬂféy‘?r

il oal kyl oxyhydragdaoxiklloxe) deyi, @Dyl/d}@[ bodirgky, rnercapto
am nocar bon

G al kyl ani i %W%%gibxya%/hhl mali o iAot gming. gyprgljdino or a
from phenyl, naphthyl, a thyl or
t et rahydr onapht hyl , each optional ly substituted

Wth 1, 2 Qfgidy) of foritd ti th Swh&%hﬁ»st@ﬁ I8, YR or N-alkyl ;
bei ng |ndepenlder?t?0 sel ected from hydroxy,Eh orfralyts

&ano, nitrpak Yalkybosrt-Ootkl wkyhkahﬂrﬁikylawwryl -aryl, Het,
hal oal kyl, al kyI oxy al kyl thio, hal oal kyl c _CN 0

car boxyl ,
y Het-alkyl, Het-O-alkyl, Het-alkyl-O-alkyl or
R*and R’ cach independently are hydrogen, alkyl or benzyl; or

phenyl

R* and R’ together and including the N to which they are attached may form a radical
selected from the group of pyrrolidinyl, 2-pyrrolinyl, 3-pyrrolinyl,
pyrrolyl, imidazolidinyl, pyrazolidinyl, 2-imidazolinyl, 2-pyrazolinyl,
imidazolyl, pyrazolyl, triazolyl, piperidinyl, pyridinyl, piperazinyl,
imidazolidinyl, pyridazinyl, pyrimidinyl, pyrazinyl, triazinyl,
morpholinyl and thiomorpholinyl, each radical optionally substituted
with alkyl, halo, haloalkyl, hydroxy, alkyloxy, amino, mono- or
dialkylamino, alkylthio, alkyloxyalkyl, alkylthioalkyl and pyrimidinyl ;

R’ is aryl' or Het;

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

R’ 1S 0X0; or

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



10

15

20

25

30

35

al kyl oxycar bonyl , am nocar bonyl, norpholinyl, Het or
mono- or dial kyl am nocar bonyl; 15 Het is a nonocyclic

whedosnesye| e sel ected from N phenoxypi peri di nyPCT/EP2007/063314

pi peridinyl, pyrrolyl, pyrazg%yj, i m dazol yl, furanyl,
thienyl, oxazolyl, isoxazolyl, thiazolyl,

i sot hiazolyl, pyridinyl, pyrimdinyl, pyrazinyl or
pyridazinyl; or a bicyclic heterocycle selected from
quyinol i nyl is a BomBEYCH siemctad fl’rcﬁd@hwyl @pﬁﬂl&maé@@phtml, or

e L NS
2, 3-di hydr Gblmtmtr[nk 4dolli sokstiydnt bmn@eu@p{:rﬂd,eﬁﬂl;d sdx@tcyfrpm
each mnoc%gh{)o‘%%zl cghr‘r‘@/ %ﬁfo angﬁ g%@x%ﬁ% ?ﬁgmno alkyl

optionally

each subst |q2{qélh@n}1 ﬁﬁ@%@ﬂdéﬁbﬂ%ﬂt%%@m@éﬁ fléﬂi‘?aﬁ]é)ﬂoa yloxy,

hydroxy, alhkphik9loxd &b 181 Bﬂa%ﬁ AR cROONY 1988 rpholinyl
that if Ris alkg 9 Wal@m&yc iﬂeam Het - al kyI or

al. k
. then R6 {°§M9Bp: Orpﬂa%a %%@fh% ed with Het:
nayght hyl subs hd)ﬂhd&}&ﬂ: swildctedHedmn pbenyl afaphmph Taht)ﬂaph]hyl or

win 1 2 ol oo SRR ERG A B BT ity 3

i ndependentsulgstlslan@c tad substmmmi»dlngmdepmdeotly sglacn@d frorn

Elalt Lg| kyl | ngfili(ﬁp%‘lo Q.:gfrgd tﬁb\/ laﬁﬁ?dq?xb é}?l 5%/ Jilalk%glrmno alkyl,
car boxyl , ii‘ly i‘%’&"’d@?\%’t 18@%%1@%1%%1“ OXY,

nor phol i ny|aﬂ<y|lﬂﬁ<tycﬂboﬂ3€1nzﬁmn@6arb&iﬂ|fﬁ&ﬂpﬁﬂhﬁ’ﬂCﬁét@@ﬂdm ar

N- oxi de ther ceutically acceptable salt
t hereof or & f‘l?}ﬁltogargﬂlgﬁeof 35 2. A conpound

dteor di ng tma ﬂdoaomyc]lc whterceiy olc \WEe @60 BoA68B8noxypiperidinyl,

Zgl/ _E?}ng)z/ ?p%%ﬁilnsr pgﬁ%?f %_réq%l |f§l§[lham?§1yﬁ2§(n§ylt16enyl oxazolyl,
Y

Het - al ky! , isaenzadylathiszo] lHe@thalqulyl p@ﬂéinky pytimigingnpyrazinyl or
aryl is a hopBeNG€oSEbie dﬁlﬁ%efefr&dg?créhs%mﬁd PR liny!,

acenapht hyl " or tet r.ahy bei ng
opt i onal | y {nggs i”%yérﬂ@@PlW ﬁn21mld22<a>le/1 GH@X%)A&% pengisprezolyl,
each subst Ib%hmﬁlai&ylngeﬂzmw%%ﬂmdﬂo Redng € thealzdtiieny,

g?lg{ E§|y ém %0? dl&y%&ygeﬂzoﬂia%l:@éﬁwq]op E?I}ggf lggl)siloxolyl each monocyclic

hal oal kyl oxyd beaclookettrocyll & pdiog gptamatp gubstituted with 1, 2 or 3
substituents, each substituent independently selected from halo,

hydroxy, alkyl or alkyloxy;

O
- N

provided that if R? is alkyl, arylalkyl, aryl, Het, Het-alkyl or _<:> Phenyl ' then
R’ is Het; phenyl substituted with Het; naphthyl substituted with Het; or
acenaphthyl or tetrahydronaphthyl, each being optionally substituted
with 1, 2 or 3 substituents, each substituent being independently selected
from hydroxy, halo, cyano, nitro, amino, mono- or dialkylamino, alkyl,
haloalkyl, alkyloxy, alkylthio, haloalkyloxy, carboxyl,
alkyloxycarbonyl, aminocarbonyl, morpholinyl, Het or mono- or
dialkylaminocarbonyl;

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

2. A compound according to claim 1 wherein
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W@ basmvskeor 2 wherein al kyl

am nocar bonyl, norpholinyl or nono- or

di al kyl am nocarbonyl. 10 3. A conpound according to
represents Cl. 6al KpCT/EBR200%063314
conmpound according to any ongggf the preceding clains
wherein R is halo. 5. A conpound according to any
one of the preceding clains wherein p is equal 15 to
1. 6. A conpound according to any one of the preceding
clai g wher ei 8 a1, dylalkd], GaHIY-LY arPdQulidl- mam@nmunﬂet
according to claim6 wherein R2 i s nethyl oxy.

conmpound according to any one of the precedi- clam

wherei n R3 i SHe@il)yL @e{-‘@ eﬁwlkmkn-au(yl O-alkyl or phenyl

aryl 1, 6al kyl P%}% 6y6 éi@ﬁ{%mp%g@ nH%@y%gl SALKYL,

accor d| ng t aetchlaidron@phvhel; eadh Hethg eptanylly @b&ituGall wigh 1, 2 or 3
aryl CL. 6al ky

Het Cl16al kyl - bgicgéﬂf %h#ﬁ/ Aubim&&%egi#p I%nggeél g/sglected tfrorn
claim9 V\herlmdrpmhﬁllg, @Ry, 1HrGEead. kydnop or d@@cylarnmo alkyl,
aryl a _6al kyla1dai&l. ﬁ@l&%& haﬂe%}kyﬁs 69?9654%1 a‘ﬁ%@@%@hﬁgnﬁo

any one of clainms 1 ereln é£ EY

conpound ac CHaPHEP qna yber mﬁeowr Haylaginacabagyl.
wher ei n Is equal to 35 1, 3 or 4. WD 2008/ 068268
RCT/ P2007/O 3314 0 oun ccording, t

Sy rOMTOPR Ao BR b TaTRR 8F Ao AR A KA. B
represent Cl. 6al kyl . 14. A conpound according to any

Pogernaf R sk fnt & MR Ao B TR RERE R s b

attached and forma radical selected fron1the group

BONSiaSEdrihuall aBidP@ihi & B GHe dTHIRESBEINR: clSARIWIREcia 38l cqual
rings c%uongl l'y s%bs{ﬂllﬁ’t uteed wu%h C?%egfkw 161 Pliflequa

conp Huhd according to any one of the preceding clalnB
wherein R6 is Fbt or 10 optionally substituted

%P Sgé Ol’Ilng&lfl@ aﬁ%o V\lio,l]u 0 dan%(:%?:ro tlQeg ]F]re%ﬁf I‘%Clgl?lﬁéﬁloli eln
conpbusakdexyr di ng to any one of the precedi ng cl ai ms
wherein the conmpound is a conpound of fornula (Ia).
18. A conmpound accordlng to claim1 wherein the
gonpétﬁ%nﬁ%mé a@mgg fjclagm 6 wherein R” is methyloxy.

8. A compound according to any one of the preceding claims wherein R’ is
aryl-O-C, galkyl, arylC;salkyl-O-C,;_salkyl, aryl-aryl, Het-O-C,salkyl or
HetC1_6alkyl-O-C1_6alkyl.

9. A compound according to claim 8 wherein R? is aryl-O-C _salkyl,
arylC, galkyl-O-C, salkyl, Het-O-Ci¢alkyl or HetC, galkyl-O-C, salkyl.

10. A compound according to claim 9 wherein R’ is aryl-O-C;_galkyl or
arle 1-6 alkyl-O-C 1-6 alkyl

11. A compound according to any one of claims 1 to 7 wherein R’ is aryl.

12. A compound according to any one of the preceding claims wherein q is equal to
1,3 or4.
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formula (la) wherein RL is hydrogen or halo; R2 is
Cl. 6al kyl oxy; R3 is 20 aryl-0O ClL. 6al kyl,

w@eosQds26al kyl - O C1. 6al kyl, aryl, or aryl -aryl pCREPBNT063314

R5 are Cl.6alkyl; or R4 and jgp.together with the
nitrogen atomto which they are attached forma

radi cal selected fromthe group consisting of

pi peridino or piperazino, each of said rings

apt i !A!’kﬁinhpbuﬁdl lasdordidf eslanyf drie (ﬁilheﬁ@le&}dﬁﬂg RBinisswidesin®* and R’
optlonal Mt @:gltuted phenyl; R7 is hydrogen; q is

1, 3Gt YI. 25 19. A conpound according to any
one of the precedlng clainms wherein RL is placed in

gSI A QA uﬁri {:Jb@dlﬂg 'tc?l\ﬁg} S Jf ' Edgmc:¥90 lé\r@gfgﬁpﬂm ?nd R’ adre taken

aCCOTdI n to C onpou |1S Se
f r omfogether Nlthﬁlmongpgwom@m 1 hyyezGttesivd apd gorm a radical

PCT/ E&@&@h?ﬁ@@@ﬁ@gmup %Q&lﬁ{ﬁ'gf%lpe%lﬂo(or‘})l&&a \ aclN)anQ rings
CH3 OH I H3
/] Ppwr@ﬁyéubwwf@ltg%gﬁgﬂ

15. A compound according to any one of the preceding claims wherein R® is Het or

optionally substituted phenyl.

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

hydrogen.

17. A compound according to any one of the preceding claims wherein the compound

is a compound of formula (Ia).

18. A compound according to claim 1 wherein the compound is a compound of
formula (Ia) wherein R' is hydrogen or halo; R? is C alkyloxy; R is
aryl-O-C _salkyl, arylC,_salkyl-O-C;_salkyl, aryl, or aryl-aryl; R* and R’ are
Cealkyl; or R* and R’ together with the nitrogen atom to which they are attached
form a radical selected from the group consisting of piperidino or piperazino,
cach of said rings optionally substituted with C;alkyl; R® is Het or optionally
substituted phenyl; R’ is hydrogen; qis 1, 3 or 4; p is 1.

19. A compound according to any one of the preceding claims wherein R' is placed in

position 6 of the quinoline ring.

20. A compound according to claim 1 wherein the compound is selected from

O"\O




,CH3 NNOHHIC / I \ NCH3 N/ OH3C WO
2008/ 068268 PCT/ EP2007/ 063314 -103- O\ Br NH3 ~CH3
WERO0sQesk68 O Br OH NH3 | ,CH3 N H3C i ncl udi nBCERER2007/063314

stereochem cal |y isoneric forgbht hereof, a N oxide
thereof, a pharmaceutically acceptable salt thereof or

a solvate thereof. 5 21. A conpound accordi ng to any

one of the preceding clains for use as a nedi ci ne.

22. A conpound grding to any one of clains 1 to 20

for use as a ne for the tre nt of a

bact eri al 10 23. pharmaceuti ca
conmpagi t Lan sﬁﬁg\g)Q¥y \Eﬁutically accept abl e
carrier I veYingredient, a therapeutically

ef f ecti e_aRnun a conpound as defined in any one
of clains 1 t0© 2@ 15924. Use of a conmpound accordi ng
to any one of cl &Has_42~to 20 for the manufacture of a
medi canment for the tireajnment of a bacterial infection.
25. Use according to aim 24 wherein the bacteri al
infection is an infectjon with a grampositive
bacterium 20 26. LBecgécording to claim25 wherein
the gram positiyedacteriumis Streptococcus
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pneunoni ae. 27. Use according to claim25 wherein the
gram positive bacteriumis Staphyl ococcus 25 aureus.

wO\E0R06R6H68268 PCT/ EP2007/ 063314 -104 28. A PCDERES7/063314

to prepare a conpound accordijpg.to claim1l
characterized by a) reacting an internedi ate of
formula (Il1a) or (I1b) with an internedi ate of
formula (111) according to the foll ow ng reaction
scheme (R1)P R7 oy + RB"JQCH2)g N''"R 4 (la) R5N
R2 (Ila) (IIl) ¥)P R7 O R6 + R3(CH2)g_NM R4 (I b)
i RO R5 R8 (II 5 (I1b) using nBuLi in a m xture of
a suitable base 1 a suitgble solvent, wherein all
vari @l as In"claim1. b) reacting an

inte ¥ chﬁ) or (IV-b) wherein W
represe i e |l eaving group, with Het-B(OH)2
in the presenge A syitable catalyst, 10 a suitable

base, and a suHiCabl ¥_sg@l vent, according to the
followi ng reaction, schene | -He 7t W 4 (Rl)p R7
OHR4 1 (R)p R{OHIN R \\ (CH2 g MRS \\ \ (CH2)g \R5
I NR3. NR3

Br

including any stereochemically isomeric form thereof,

a N-oxide thereof, a pharmaceutically acceptable salt thercof or a solvate thereof.
21. A compound according to any one of the preceding claims for use as a medicine.

22. A compound according to any one of claims 1 to 20 for use as a medicine for the

treatment of a bacterial infection.

23. A pharmaceutical composition comprising a pharmaceutically acceptable carrier
and, as active ingredient, a therapeutically effective amount of a compound as

defined in any one of claims 1 to 20.

24. Use of a compound according to any one of claims 1 to 20 for the manufacture of

a medicament for the treatment of a bacterial infection.

25. Use according to claim 24 wherein the bacterial infection is an infection with a

gram-positive bacterium.

26. Use according to claim 25 wherein the gram-positive bacterium is Streptococcus

pneumoniae.

27. Use according to claim 25 wherein the gram-positive bacterium is Staphylococcus

aurcus.
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(IV-a) | -Het W1 (R)p R7/ R4 (R)p R7 | / R4A OHN
OH N\\ (CH2r R5 \\ \ (CH25 "R5 | R3' R3' NRO N RO

WaR3008/868268 b- 1) (1 V-b) WO 2008/ 068268 PCT/ EP20R71/@BR81d63314

-105 wherein all variables argqdefined as in claiml
and wherein R3, represents alkyl, arylalkyl, aryl,
Het, Het-alkyl; c) reacting an internediate of formula
(V-a) or (V-b) wherein g is 0, 1 or 2, wtha

28I nwllyroeerss s@p@pﬂamcoﬁfpbﬁ@d h‘df‘daﬁﬁ’ig forcldifel pmmcgmz%dcbfy a
sui tabl e cata na t r.esenc

secont Gatineguaniinga iR et PRyt AR E FRaBende or
of a subtraihe€lliageordingito the followalg reacsiohsetrme | n the
presence of CO and H2 (under pressure), 1 R4 7 6 (R
)p R7 R6 HMWR5;(RL)p RR OH OH (CH2)g' 45 \\ \ (CH2 3
\~~NR R'ST N2 RB COH2 NRZ R (V-a) (la-2) (Rl)p R7
R6 HN\ RL R R (CH2 6 OH ()p(CH2)q NRARS \\

6
\' OH)\ 3R . R (CH)q_ Y (1)
N” NR2
12) any
R, RY
0
6
| ST R Rs)J\,(CHZ)q\N/R4 — (Ib)
= N . + \RS
Lo
any

(Iib)
using nBuLi in a mixture of a suitable base and a suitable solvent, wherein all
variables are defined as in claim 1.
b) reacting an intermediate of formula (IV-a) or (IV-b) wherein W' represents a
suitable leaving group, with Het-B(OH); in the presence of a suitable catalyst,

a suitable base, and a suitable solvent, according to the following reaction

scheme
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15

NRO RCO H NRO RB R8B (V-b) (Ib-2) wherein all
vari ables are defined as in claim1; 10 d) reacting an

WO piosiosmes at e of fornula (Vi-a) or (VI-b) wherBCTYEF®07/063314

represents a suitable |eavingsgroup, with a suitable
primary or secondary am ne HNR4R5 optionally in the
presence of a suitable solvent (Rl)p R7 R6 (Rl)p R7 R6
OHR4 OH ~r2 (CH2)gWw (CH2, NRS NR3 N2 RB RR

(VI -a) whadin a(IRB}pbIRY arB@lefifd) 43 ilR¢laRa 1QHdRvIRrkih R\ rep@Vidhts

I\ 0\ 8 RO NR8 RO VI-b

(1b) \M(1 )Whgﬁylf&fq%ﬁﬁjse gllkélﬁdefl ned as i n(cl ai Zn 1;

15 WO 2088Q 68 Aa8rRdtERPP MdMLBGE334 ) or (VIGVIareinigf is 0, 1 or 2,
desir Edwhl‘fﬁ’?ﬁ H% F@%ﬂ%ﬂ&&&wﬁ%m nﬂ F&)lcé)6f eiélf?t)able

into eac art own tra ormati o
and f uraadyst, qpﬁloaébﬁ indle pr@@ﬁW@ pf & pryonek éataldétrﬁéwh@lsedyetlon) in

fornul an¢ ﬁ%eﬂé& o@h@huaﬁwt@an@ fnhedaRs sb Kaht h tﬁ@bféé@nce of CO
addition salt by treatment with

non- tOXI C
acid, F%teﬁn‘éertpﬁ%ﬁs‘érﬁéutl cal |y active non 5 tOXI c
base adleyl opgssal t by treaHer%t wth a

conwerselly, qoawerting the gei dR ti (cfr@)nm s
i nt e~paSE2 iy r eatTeT W i NNANRR
con |ert ng It hegbase additign salt ;Ree acid

by tr atrNan rRWth acid; and, “if deswe'gl 'E)reparlng

ster eochem cally isoneric forrrs guat er, NS am nes or
N- oxi de'f®r ms thereof. 10 29. A conbi nétl on of (a) a
compound accordlng to any one of clains 1 to .20, and

(R), Y HN/R; R,
W(CHZM/ R @(‘\II\\/(CHZM NR4R5

(V-b) (Ib-2)
wherein all variables are defined as in claim 1;

d) reacting an intermediate of formula (VI-a) or (VI-b) wherein W, represents a
suitable leaving group, with a suitable primary or secondary amine HNR'R’,

optionally in the presence of a suitable solvent

1 7 R®
(R ROR R f OH R
\\ o k‘/\(CHZEWZ |\\ S (CHJ; R®
| = p R® Z N/ 2 R
N R2 R
(VI-a) (12)
1 7 R® (R )p
R f OH \
I\\ X 12 NS (CHz)q
Z R’
NR®
R8
(VI-b) (Ib)

wherein all variables are defined as in claim 1;



one or nore other antibacterial agents. 30. A product

containing (a) a conpound according to any one of
w@b@snes288 t o 20, and 15 (b) one or nore ot herPCT/EP2007/063314

antibacterial agents, as a cqggi ned preparation for

si mul t aneous, separate or sequential use in the

treatnment of a bacterial infection.

or, if desired, converting compounds of formula (Ia) or (Ib) into each other
following art-known transformations, and further, if desired, converting the
compounds of formula (Ia) or (Ib), into a therapeutically active non-toxic acid
addition salt by treatment with an acid, or into a therapeutically active non-

5 toxic base addition salt by treatment with a base, or conversely, converting the
acid addition salt form into the free base by treatment with alkali, or
converting the base addition salt into the free acid by treatment with acid; and,
if desired, preparing stereochemically isomeric forms, quaternary amines or

N-oxide forms thereof.,

10
29. A combination of (a) a compound according to any one of claims 1 to 20, and (b)
one or more other antibacterial agents.
30. A product containing (a) a compound according to any one of claims 1 to 20, and
15 (b) one or more other antibacterial agents, as a combined preparation for

simultaneous, separate or sequential use in the treatment of a bacterial infection.



